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Foreword

"Hydraulic Research in the United States" has been issued in offset form

by the National Bureau of Standards since January 1933, with the exception

of the war years 1943 to 1946. Beginning with this issue, the information will

be printed as a Bureau Miscellaneous Publication.

As heretofore, the information contained in this bulletin was compiled

from reports by the various hydraulic and hydrologic laboratories in the United

States and Canada. The cooperation of these agencies is greatly appreciated.

Current and completed projects are reported under one general heading, grouped

under the organization conducting the research. To conserve space it has been

necessary to cut many reports, and it is hoped that this has been done without

sacrifice of essential information.

Projects are numbered chronologically, and the number once assigned is

repeated from year to year for identification purposes until a project is com-

pleted. A new numbering system was started in 1947, and numbers assigned

to continuing projects prior to that date are now discontinued. Numbei's com-

mencing with 1052 refer to projects which are reported for the first time in this

issue. All projects are in active state, unless otherwise noted under (f).

It is emphasized again that the National Bureau of Standards does not

have in its files reports or detailed information regarding the research projects

reported by other organizations. Such information may be obtained from the

correspondent listed under (c) or immediately following the title of the organi-

zation reporting the work. It is of course understood that any laboratory sub-

mitting reports on work at their institution will be willing to suppl}^ detailed

information to properly qualified inquirers upon request.

A similar bulletin, "Hydraulic Research", compiled and published by the

International Association for Hydraulic Research, contains information on

hydraulic research being conducted in foreign countries. This bulletin is

edited by Prof. J. Th. Thijsse, Director of the Hydraulic Laborator}^ at the

Technical University of Delft, Netherlands, and Secretary of the International

Association for Hydraulic Research.

A bulletin entitled "Current Hydromechanics Research in the United

States Related to Naval Architecture and Marine Engineering" is prepared by
the Hydromechanics Subcommittee of the Technical and Research Committee
of the Society of Naval Architects and Marine Engineers. Copies of this

publication may be obtained by addressing the secretary of the subcommittee.

Rear Admiral Herbert S. Howard, The Society of Naval Architects and Marine

Engineers, 29 West 39 Street, New York 18, N. Y.

E. U. Condon, Director.
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Iv LIST OF COHTRIBUTING LABORATORIES

BALDWIN-LIMA -HAMILTON CORPORATION, THE
Hydraulic Turbine Laboratory, Eddyatone, Pa.

Mr. R. B. Willi, Chief Engineer; Mr. Hugh J. Davis, Supervisor of Laboratory

BEACH EEOSION BOARD (see U. 3. Government)

BONNEVILLE HYIKAULIC LABORATORY (see U. S. Government)

BROOKLYN, POLYTECHNIC INSTITUTE OF

99 Livingstone St., Brooklyn 2, N. Y.

Prof. Chilton A. Wright, Professor of Hydraulic and Sanitary Engineering

BYEON-JACKSON COMPANY
P. 0. Boz 2017 Tenainal Annex, Los Angeles 5U, Calif.
Mr. W. N. Beadle, Vice-President

CALXFORNIA INSTITUTE OF TECHNOLOGY
Hydrodynamics Laboratories, Pasadena h, Calif.
Dr. Robert T. Knapp, Director.

CALIFORNIA, UNIVERSITY OF
College of Agriculture, Davis, Calif.
Prof. F. J. Velhmeyer, Directing Head, Division of Irrigation

CALIFORNIA, UNIVERSITY OF
College of Agriculture, Los Angeles 2h, Calif.
Prof. M. R. Huberty, Chairman, Division of Irrigation and Soils

CALIFORNIA, UNIVERSITY OF
College of Engineering, Berkeley k, Calif.
Prof. J. W. Johnson, Fluid Mechanics Laboratory

CALIFORNIA, UNIVERSITY OF
Department of Engineering, Los Angeles 2k, Cplif.
Prof. Wendell E. Mason, Acting Chairman

CALIFORNIA, UNIVERSITY OF SOUTHERN
Department of General Engineering, Los Angeles 7, Calif.
Prof. K. C. Reynolds, Head

CALIFORNIA, UNIVERSITY OF SOUTHERN
Research Foundation for Cross -Connection Control, Los Angeles 7, Cslif.
Dr. Robert E. Vivian, Director

CARNEGIE INSTITITTE OF TECHNOLOGY
Department of Civil Engineering, Pittsburgh 15, Pa.

Prof. F. T. Mavis, Head
Prof. L. M. Laushey, In charge of Hydraulic Laboratory

COLORADO A & M COLLEGE
Department of Civil Engineering, Fort Collins, Colo.
Prof. Maurice L. Albertson, Head of Fluid Mechanics Research

COLORADO UNIVERSITY
Department of Civil Engineering, Boulder, Colo.
Prof. Warren DeLapp

COLUMBIA UNIVERSITY
Department of Civil Engineering, New York 27, N. Y.

Prof. Boris A. Bakhmeteff , Director, Fluid Mechanics Laboratory
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COKTfflCTICUT, UNI7ERSITY OF 25
Hydraulic Research Laboratory, Box U-57, Storrs, Conn.
Prof. Victor Scottron, Associate Professor of Civil Engineering

CORNELL UNIVEBSITY 25 ,175
School of Engineering, Ithaca, N. Y.

Dr. N. A. Christensen, Director
Prof. Marvin Bogema, Acting Head, Hydraulics Department

DAVID TAYLOR MODEL BASIN (see U. S. Government)

GEORGIA INSTITUTE OF TECHNOLOGY 2?
School of Civil Engineering, Atlanta, Ga.

Prof. C. E. Kindsvater

IDAHO, DNIVERSITY OF 28
Engineering Experiment Station, Moscow, Idaho
Prof. Allen S. Janssen, Dean, College of Engineering

ILLINOIS INSTITUTE OF TECHNOLOGY 29
Technology Center, Chicago 16, 111.

Dr. Victor L. Streeter, Director, Fundamental Fluid Research

ILLINOIS STATE WATER SURVEY DIVISION 29
Engineering Research Subdivision, Box 252, Urbana, 111.

Dr. Max Suter, Head

ILLINOIS, UNIVERSITY OF 52
Department of Theoretical and Applied Mechanics, 2lh Talbot Laboratory, Urbana, 111.

Prof. F. B. Seely, Head

ILLINOIS, UNIVERSITY OF 52
Hydraulic Engineering Laboratory, Urbana, 111.

Prof. J. J. Doland, Director of Hydraulic Engineering

IOWA INSTITUTE OF HYIRAULIC RESEARCH 55, 175
State University of Iowa, Iowa City, Iowa.

Dr. Hunter Rouse, Director

IOWA, STATE UNIVERSITY OF (see Iowa Institute of Hydraulic Research)

JOHNS HOPKINS UNIVERSITY, THE hi
Institute of Cooperative Research, Baltimore l8, Md.

Dr. John C. Geyer

LEFFEL AND COMPANY, THE JAMES 175
Springfield, Ohio
Mr. J. Robert Groff, President and General Manager

LEHIGH UNIVERSITY k2
Fritz Engineering Laboratory, Bethlehem, Pa.

Dr. W. J. Eney, Director

LOUISIANA STATE UNIVERSITY AND A & M COLLEGE U5
School of Hydraulic Engineering, Baton Rouge 5, La.

Prof. T. M. Love, Director

MARYLAND, UNIVERSITY OF hk

Glenn L. Martin School of Engineering and Aeronautical Sciences, College Park, Md.
Prof. John B. Coumyn, in charge of Hydraulics Laboratory



vi List of Contributing Laboratories

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Department of Civil and Sanitary Engineering, Cambridge 39, Maaa.
Dr. Arthur T. Ippen, Head, Hydraulics Division

MASSACHUSETTS INSTITUrrE OF TECHNOLOGY
Department of Mechanical Engineering, Cambridge 39> Mass.
Dr. C. Richard Soderberg, Head

MASSACHUSETTS, UNIVERSITY OF
School of Engineering, Amherst, Mass.
Prof. George A. Marston, Dean

MICHIGAN, UNIVERSITY OF

Lake Hydraulics Laboratory, 520 West Engineering Building, Ann Arbor, Mich.
Prof. E. F. Brater

MICHIGAN, UNIVERSITY OF
Experimental Naval Tank, 326 West Engineering Building, Ann Arbor, Mich.
Prof. Louis A. Baler, in charge

MINNESOTA, UNIVERSITY OF (see St. Anthony Falls Hydraulic Laboratory)

MISSISSIPPI STATE COLLEGE
Engineering and Industrial Research Station, Box 365, State College, Miss.
Dr. Harold Flinsch, Director

MISSOURI SCHOOL OF MINES AND METALLURGY
Department of Civil Engineering, Rolla, Mo.
Prof. Joe B. Butler, Chairman

NATIONAL HYIRAULIC LABORATORY (see U. S. Government)

NEWPORT NEWS SHIPBUILDING AND IRY DOCK COMPANY
Hydraulic Laboratory, Newport News, Va.

Mr. C. H. Hancock, Director

NEW YORK UNIVERSITY
Department of Chemical Engineering, New York 53> N. Y.

Prof. John Happel, Chainneui

NEW YORK UNIVERSITY
Department of Engineering Mechanics, New York 55> N. Y.

Dr. Glen N. Cox, Chairman

NORTH CAROLINA, UNIVERSITY OF
North Carolina State College of Agriculture and Engineering, Raleigh, N. C.

Dr. Wm. G. Van Note, Director, Department of Engineering Research

NORTHWESTERN UNIVERSITY
The Technological Institute, Evanston, 111.

Dr. Paul E. Klopsteg, Director of Research

NOTRE DAME, UNIVERSITY OF
Department of Engineering Mechanics, Notre Dame, Ind.

Prof. A. G. Strandhagen, Head

OHIO STATE UNIVERSITY
Robinson Hydraulic Laboratory, Columbus 10, Ohio
Prof. S. R. Beitler, Director, Mechanical Engineering Laboratory
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OREGON STATE COLLEGE 60
Department of Civil Engineering, Corvallls, Ore.

Dr. C. A. Mockmore, Head

PELTON WATER WHEEL CCMPANY, THE 6l, 175
San Francisco 10, Calif.

Mr. I. M. White, Manager of Engineering
Mr. P. B. Dawson, Jr., Assistant Manager of Engineering

PENNSYLVANIA STATE COLLEGE, THE 6l
Hydraulic Laboratory, State College, Pa.

Dr. B. A. Whisler, Head, Department of Civil Engineering
Dr. Andre L. Jorissen, in charge of Hydraulics Laboratory

PENNSYLVANIA STATE COLLEGE, THE 62, I76
Ordnance Research Laboratory, P. 0. Box 30, State College, Pa.
Dr. R. A. Hussey, Acting Director

PENNSYLVANIA, UNIVERSITY OF 63
Department of Civil Engineering, Philadelphia k, Pa.

Prof. W. S. Pardoe

PENNSYLVANIA WATER & POWER CC»1PANY 6k
405 Fulton National Bank Building, Lancaster, Pa.

Mr. S. K. Waldorf, Engineer of Research

PRINCETON UNIVERSITY 65
School of Engineering, Princeton, N. J.

Prof. A. Donald Hay

PURDUE UNIVERSITY I76
School of Civil Engineering and Engineering Mechanics, Lafayette, Ind.

Dr. R. B. Wiley, Head

RENSSELAER POLYTECHNIC INSTITUTE 65
Mechanical Engineering Department, Troy, N. Y.

Prof. Grant K. Palsgrove, Russell Sage Laboratory

RESEARCH FOUNDATION FOR CROSS-CONNECTION CONTROL (see University of Southern California)

ROCKY MOUNTAIN HYDRAULIC LABORATORY 66
Allenspark, Colo.
Prof. C. J. Posey, Director (address: State University of Iowa, Iowa City, Iowa)

ST. ANTHONY FALLS HYDRAULIC LABORATORY 66
University of Minnesota, Hennepin Island, Minneapolis ik, Minn.
Dr. Lorenz G. Straub, Director

3. MORGAN SMITH COMPANY 73
York, Pa.

Mr. R. Sahle, Supervisor of Laboratory

SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 73
29 West 39th St., New York I8, N. Y.

Mr. W. N. Landers, Secretary

STANFORD UNIVERSITY 74
Hydraulic Laboratory, Stanford, Calif.
Prof. John K. Vennard, Director
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STEVENS INSTITUTE OF TECHNOLOGY
Experimental Towing Tank, 711 Hudson St., Hoboken, N. J.

Dr. Kenneth S. M. Davidson, Director

TAYLOR MODEL BASIN (see U. S. Government)

TENNESSEE, UNIVERSITY OF
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Dr. G. H. Hickox, Director

TEXAS ENGINEERING EXPERIMENT STATION
College Station, Texas

Prof. Arthur W. Melloh, Vice-Director

TEXAS, UNIVERSITY OF
Department of Civil Engineering, Austin 12, Texas
Prof. Carl W. Morgan

UTAH STATE AGRICULTURAL COLLEGE
Engineering Experiment Station, Logan, Utah
Dr. J. E. Christiansen, Dean, School of Engineering and Technology

WASHINGTON, STATE COLLEGE OF
Division of Industrial Research, Pullman, Wash.
Prof. C. L. Barker

WASHINGTON, UNIVERSITY OF
Department of Civil Engineering, Seattle 5> Wash.
Prof. Thomas H. Campbell

WAYNE UNIVERSITY
Department of Civil Engineering, Detroit 1, Mich.
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Prof. Amo T. Lenz
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Prof. Charles M. Allen, Director
Prof. L. J. Hooper, Acting Director
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DEPARTMENT OF AGRICULTURE
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102 Motors Ave., Upper Darby, Pa.
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1

HYmAULIC RESEABCH IN THE UNITED STATES

THE BALDWIN-LIMA-HAMILTON CORPORATION, Hydraulic Turbine Laboratory.

(Formerly the Baldwin Locomotive Workg, I. P. Morrla Hydraulic Laboratory).

Inquiries concerning Projects Nog. 271, 798, 799, and IO52 to IO56, Incl., should be

addressed to Mr. H. J. Davis, Supervisor of Hydraulic Turbine Laboratory, Baldwln-Llma-
Hamllton Corporation, Eddystone, Pa.

(271) ADJUSTABLE AND FIXED BLADE PROPELLER -TYPE HYIEAULIG TURBINE MODELS.

(b) Laboratory project.
(d) Experimental; applied research for design.
(e) To Improve performance of present designs, and to extend the range of application of

this type of turbine. Propeller runners of various designs in combination with modified
turbine settings are being methodically tested in the 11-lnch cavitation flume. Effi-
ciency, output, cavitation, runaway speed, hydraulic thrust, and hydraulic blade torque
are measured.

(g) Results provide data for Improvement of existing design and information for designs
which extend the present range of application, particularly with respect to head.

(798) INTERMEDIATE SPECIFIC -SPEED FRANCIS-TYPE HYIEAULIC TURBINE MODELS, GARRISON DAM.

(b) Department of the Army, Corpa of Engineers, Garrison District.
(d) Experimental; applied jresearch for design, and for acceptance of prototype units.
(e) Several homologous turbine models were tested In the 11-lnch cavitation flume, complete

cavitation data being obtained for all models.
(f) Completed.

(g) Results provided data needed to choose the turbine which, for this application, offered
the moat advantages. Guarantees were fulfilled by several designs, and the final choice
was governed by a detailed study of model tests, particularly cavitation results.

(799) LOW SPECIFIC -SPEED FRANCIS-TYPE HYISIAULIC TURBINE MOEELS, ROSS DAM.

(b) The city of Seattle, Washington.
(d) Experimental; applied research for design.
(e) As the head on this plant may be increased in the future, the turbine needed to be

designed so as to operate efficiently with either the high or low head runner. Two
specially designed runners in an homologous setting were tested in the 11-lnch cavitation
flume. In spite of the very low specific speed and correspondingly small values of the
Sigma breaks, it was found that cavitation measurements could be made after making
necessary modifications to the existing cavitation flume. Such measurements were suc-
cessfully made on both models over the complete range of operation.

(f) Completed.

(g) Results of test on the lower head model were incorporated In the final design of the
prototype unit.

(1052) HIGH HEAD FIXED-BLAEE PROPELLER TYFE HYDRAULIC TURBINE MODEL FOR CABINET GORGE PROJECT.

(b) Washington Water Power Company.
(d) Experimental; applied research for design.

(e) This turbine will be operated at a head higher than the usual range for propeller type
turbines. Measurements of efficiency, output, cavitation, thrust, and runaway speed
were made over a range of blade angles In the 11-lnch cavitation flume.

(f) Completed.

(g) The model design was considered unusually successful, and results are being incorporated
in the prototype unit.



2 Baldwln-Llma-Hamllton Corporation
Polytechnic Institute of Brooklyn

11055) CRITICAL SPEEDS OF TAIL-SHAFT AND PROPELLER ASSEMBLIES FOR SHIPS,

(bj Laboratory project.
(d) Experimental; applied research for design.
(e) Numerous tall-shaft failures suggested the possibility of critical speeds lower than

the normally calculated first critical. It was considered that such a phenomena might
be induced by variation in thrust produced by Interference of the hull. To verify or
disprove this hypothesis, a model shaft and propeller assembly vas constructed, an air
jet being used to Impose a periodic eccentric thrust. The period of the Jet thrust was
varied from one per revolution to several multiples of a revolution.

(f) Completed.

(g) The results of these tests conclusively verify the hypothesis that critical vibration
in a tall-shaft and propeller assembly may be induced at speeds lower than the normally
calculated first critical by the action of an eccentric periodic thrust in an axial
direction, this period being greater than one per revolution.

(1054) INTERMEDIATE HEAD KAPLAN-TYPE TURBINE MODEL FOR IMPERIAL VALLEY IRRIGATION DISTRICT,
DROP NO. 2.

(b) Imperial Valley Irrigation District.
(d) Experimental; applied research for design.
(e) A ccmpletely homologous model has been manufactured and will be Installed in the 11-

inch cavitation flume.
(f) Model is about ready to Install.

(1055) HIGH HEAD KAPLAN-TYPE TURBINE MODEL FOR BIG CLIFF PROJECT.

(b) Department of the Army, Corps of Engineers, Portland, Oregon District.
(d) Experimental; applied research for design.
(e) A completely homologous model is being manufactured and will be Installed in the 11-

Inch cavitation flume.
(f) Model is in process of construction.

(1056; HIGH SPECIFIC -SPEED J-RANCIS-IYPE HYmAULIC TURBINE MODELS FOR SHERMAN ISLAND PROJECT.

(b) Eastern New York Power Corporation.
(d) Experimental; applied research for design.

(e) The problem is to furnish runners for an existing setting which can furnish efficiently

an output 25% larger than developed at present.

(f) Models are in process of construction.

POLYTECHNIC IN3TITOTE OF BROOKLYN.

Inquiries concerning Projects Nos. 524, BOO to 802, incl., and 1057 should be addressed
to Dr. Chilton A. Wright, Professor of Hydraulic and Sanitary Engineering, Polytechnic

Institute of Brooklyn, 99 Livingston St., Brooklyn 2, N. Y.

(524) STUDY OF FLOW IN A STEEP CHUTE.

(f ) Project completed. Thesis available on loan.

(«00) INVESTIGATION OF A GENTILE PARTIAL POSITIVE DISPLACEMENT METER.

(f) Project completed. Thesis available on loan.



Polytechnic Institute of Brooklyn
California Institute of Technology

5

(801) STUDY OF FLOW IN A PARABOLIC WEIR.

j

(fj Project completed. Theaia available on loan.

(802) STUDY OF A 1-INCH GENTILE METER,

(f) Project discontinued.

(1057) INSTALLATION AND INVESTIGATION OF A FOUR -INCH TRANSPARENT CASE WATER TURBINE,

(b) Laboratory project.
(d) The turbine haa been received. It vlll be Inatalled for student use and its performance

will be investigated by J. A. Clarke.

CALIFORNIA INSTITUTE OF TECHNOLOGY.

(6) MECHANICS OF SUSPENDED LOAD TRANSPORTATION.

lb

(c

(d

(e

(g

(7

(b

(c

(d

(e

(b

(c

(d

(e

(11

(b

(c

(d

(e

(b

Laboratory project.
Dr. Vito A. Vanoni, Hydrodynamics Laboratories, California Institute of Technology,
Pasadena k, California.
Experimental; basic research; for thesis (professional degree and doctoral).
To investigate the internal mechanics of transportation of suspended load in flowing
water; the effects of the material in suspension upon the velocity distribution of
the flow; the distribution of sediment in open channel flow.
Some experiments have been made and analyzed, but report is not yet completed.

TRANSPORTATION 0¥ BED MATERIAL LOAD.

Laboratory project.
Dr. Vito A. Vanoni, Hydrodynamics Laboratories, California Institute of Technology,
Pasadena 4, California.
Experimental; basic research; for thesis (professional degree and doctoral).
To determine a general relationship between the rate of sediment movement by a stream
and the hydraulic factors. The work is being carried out in flumes designed especially
for sediment transportation studies.

DENSITY CURRENTS.

Laboratory project.
Dr. Vito A. Vanoni, Hydrodynamics Laboratories, California Institute of Technology,
Pasadena 4, California.
Experimental; basic research; for thesis (professional degree and doctoral).

An investigation of density currents resulting from suspensions of fine sediments In
reservoirs to establish principles governing their behavior.

PIPE AND WIRE REVETMENT FOR STREAM CONfROL.

U. S. Department of Agriculture, Soil Conservation Service.
Dr. Vito A. Vanoni, Hydrodynamics Laboratories, California Institute of Technology,
Pasadena 4, California.
Field investigation, experimental; applied research.
To obtain information upon which to base improvements in the design of pipe and wire
revetments for streams. The study Includes field investigations and laboratory eroeri-
ments

.

Completed.
"Field and laboratory studies of a pervious fence used as a stream bank revetment",
by John T. O'Brien. Report being published by the U. 3. Department of Agriculture,
Soil Conservation Service.



Califomla Institute of Technology

I

(15) STUDIES OF CAVITATION PHENCMENA.
j

(b) Bureau of Ordnance and Office of Npval Eeaearch, Department of the Nayy. '

(c) Dr. Robert T. Khapp, Hydrodynamlca Laboratories, California Institute of Technology,
Pasadena Calif.

(d) Experimental; basic research.
(e) Visual and photographic observations are made on bodies of revolution and on other

shapes with a view to obtaining a physical picture of the cavitation phenomena. This
j

work la being done in a water tunnel with a lif-inch diameter working section and a 1

mazimum velocity of 100 fps. Observations are made with motion pictures taken at rates
as high as 30,000 frames per second. In addition to studying the growth and collapse
of individual bubbles, a study is also being made of the various kinds of cavitation
that have been observed in experiments made in the past. The objective of the latter
study is to relate the types of cavitation to the physical conditions under which they
occur.

(16) HYDRODYNAMIC FORCES ON SUBMERGED BODIES,

(b) Bureau of Ordnance, Department of the Navy.
(c) Mr. J. P. O'Neill, Hydrodynamics Laboratories, California Institute of Technology,

Pasadena k, Calif.
(d) Experimental; basic research.
(e) Forces on bodies of different shapes and designs are measured in water tunnels, and the

Important steady state and damping force coefficients are thus obtained. These results
are then used to predict the dynamic behavior through analysis. Then a body can be de-
signed to have the desired dynamic behavior by selecting a shape with the appropriate
values of these coefficients. A l4-lnch diameter high-speed water tunnel with a maxi-
mum velocity of 100 fps, a free surface water tunnel with a working section of 20 Inches
by 20 Inches, with a maximum velocity of about 30 fps, with controlled pressure, and

\

a launching tank where bodies can be launched from the air into the water at high
speeds and the paths in the air and in the water observed photographically, are available 1

for this work. The pressure of the air over the water in the launching tank can be
'

controlled and its effect on the behavior of bodies during water entry studied. \

i

(279) FLOW IN BOIATING CHANNELS.

(b) Office of Naval Eesearch, Department of the Navy.
(c) Dr. D. A. Morelll, Hydrodjmamics Laboratories, Califomla Institute of Technology,

Pasadena 4, Calif.
i

(d) Experimental and theoretical. :

(e) The purpose is to determine the nature of the flow in rotating channels and the mechanism!
of energy transfer from fluid to rotor or vice versa with a view to the development of !

design methods for hydraulic machinery. A special laboratory has been constructed which
has a high degree of flexibility. It is possible to study the characteristics of indi-

vidual elements of hydraulic machines to determine their influence on the whole machine.
The test rotors are milled to a high degree of precision in the laboratory out of trans-
parent material where necessary for photographic observation, or cast and machined units
are used.

Pressure and velocity measurements are made with Pitot tubes or by photographic tech-

niques. The latter have been developed extensively so that it is possible to observe
the detailed flow in the Impeller passage in two and three dimensions by high-speed
motion pictures.

(f) Studies are in progress to correlate the design of vanes for two-dimensional impellers
with the pressure distributions on the vanes at various flow rates. Studies of the
details of the flow are being continued.

(h) "Measured performance of pump Impellers." W. C. Osborne and D. A. Morelll, Preprint

No. 50-A-90. Annual Meeting of A.S.M.E., Nov. 26-Dec. 1, 1950.
"Head and flow observations on a high efficiency centrifugal pump Impeller." W. C.

Osborne and D. A. Morelll. Trans, A.S.M.E,, Vol. 72, 1950, pp. 999-1006.
"Evaluation of a two dimensional centrifugal pump impeller." John H. Beveridge and
D. A. Morelll. Preprint No, 5O-A-IU7, Annual Meeting of A,S,M.E., Nov. 26-Dec. 1,

1950.
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(805) rOAMICS OF CAVTTATION BUBBLES.

(b) Office of Naval Research, Department of the Navy.
(c) Dr. Milton 3. Pleaset, Hydrodynamlca Laboratories, California Institute of Technology,

Pasadena k, Calif.
(d) Theoretical, basic research.
(e) Analytical study of cavitating flow and boiling of liquids. Dynamic behavior of

cavitation bubbles, scaling laws for cavitating flow. Theory of tensile strength of
liquids.

(h) "Scaling laws for cavitating flow", by M. S. Plesset and F. R. Gilmore. (No copies of
this report available).
"Stability of gas bubbles in liquid-gas solutions", by P. S. Epstein and M. S. Plesset,
Journal of Chemical Physics, Vol. 18, No. 11, Nov. 1950, pp. 1505-1509.

(804) EXPERIMENTS ON AIR NUCLEI IN LIQUIDS AS THEY AFFECT CAVITATION.

(b) E'xreau of Ordnance and Office of Naval Research, Department of the Navy.

(c) Dr. Robert T. Knapp, Hydrodynsimics Lpboratories, California Institute of Technology,
Pasadena k, Calif.

(d) Experimental; basic research.
(e) Cavitation and boiling experiments are being conducted with water which has been sub-

jected to high pressure for known periods of time. The temperatures at which boiling
starts are observed and the incipient cavitation parameter for a known shape is deter-
mined in a small water tunnel constructed specially for these studies. Observations are
made visually and with high-speed motion pictures.

(g) A set of boiling experiments has been ccmpleted and a report of the results is being
prepared.

(805) DYNAMICS OF PARTICULATE MATTER IN FLUID SUSPENSIONS.

(b) U. S. Air Forces.
(c) Dr. Vito A. Vanoni, Hydrodynamics Laboratories, California Institute of Technology,

Pasadena h, Calif.
(d) Experimental and theoretical; basic research.
(e) Studies are being made of the transportation of solid particles by turbulent flows.

The experimental studies are being carried on in an existing water tunnel by means of
observation of tracers whose density can be varied so that it is greater, equal to, or

less than the water. A special water tunnel (low turbulence) with a working section
12 inches by 12 inches is being constructed for further experiments.

(g) Analytical studies are progressing and the new water tunnel is about 75% completed.
(h) "Theoretical considerations on turbulent diffusion and sedimentation", by Irving

Michelson, Report N-Tl. Available on loan.

(806) HYDRODYNAMICS OF CENTRIFUGAL AND PROPELLER PUMPS, TURBINES, AND ALLIED FLOW PROBLEMS.

(b) Laboratory project.
(c) Dr. Robert T. Kiiapp, Hydrodynamics Laboratories, California Institute of Technology,

Pasadena h, Calif.

(d) Basic and precise research; thesis for M. E. degree.

(e) The Hydraulic Machinery Laboratory is designed for carrying out basic and precise
research studies in the hydrodjmamics of centrifugal and proneller pumps, turbines, and
allied flow problems. Horizontal dynamometers up to U50 horsepower and a vertical one

up to 50 horsepower are available with precision speed controls. Accurate Instruments
for measuring pressures, flow rates, speeds, and torques are provided. Special equip-
ment for the study of cavitation has been developed.

(f) Full characteristics of axial and mixed flow deepwell pumps are being determined.

(g) Ccmpleted results which will permit visualization of the complete characteristics in

function of specific speed will be available soon.
949143 O - 51 - 2
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(807) IFVESTIGATION OF WAVES.

(b) Bureau of Yards and Docks, Department of the Navy.
(c) Dr. Robert T. Knapp, Hydrodynamics Laboratories, California Institute of Technology,

Pasadena k, :;allf.

(d) Basic laboratory investigation.
(e) The behavior of waves in the presence of specified anomalies In the fluid regime or

boundaries is the subject of both experimental and theoretical investigation. The
types of anOTialies investigated include: change of fluid density, change of fluid
compressibility, fluid flow opposing the wave motion, and baffle-like discontinuities
in the lower fluid boundary.

(t) Completed.

(g) Discontinuities consisting of small changes in density or compressibility of the fluid
act as very weak reflectors of surface waves. Where this discontinuity is due to the
presence of air bubbles in the fluid, the effect of density change is of much greater
importance than compressibility change.
The change in wave length of surface waves in the presence of opposing surface currents
may be accurately calculated by considering only the constancy of wave period in the
undisturbed region and In the current.

[h) "Mobile breakwater investigations", by John H. Carr, available on loan.

(808) EXPERIMEHTAL STUDIES FOR HARBOR DETEXOPMENT.

(b) Bureau of Yards and Docks, Department of the Navy.

(c) Mr. John H. Carr, Hydraulic Structures Laboratory, California Institute of Technology,
Pasadena k, Calif.

(d) Basic laboratory investigation.
(e) The penetration of wave energy into harbors, and the distribution of such energy within

harbors will be investigated with the aim of determining some general principles of
harbor design. The significance of reflection, refraction, and diffraction in these
problems will be particularly investigated.

(g) Experimental verification has been obtained for the theoretical results of Morse and
Rubenstein (Physical Review, 5U, pp. 895-8, Dec. 1938), for the diffraction of waves
by slits of dimensions comparable to a wave length.

UNIVERSITY OF CALIFORNIA, College of Agriculture, Division of Irrigation.

(19) THE EFFECT OF THE DEPTH OF WATER TABLE UPON THE ABILITY OF PLANTS TO EXTRACT WATER.

(b) California Agricultural Experiment Station.
(c) Dr. Robert M. Hagan, Division of Irrigation, College of Agriculture, University of

California, Davis, Calif.
(d) Field and laboratory investigation; basic emd applied research.
(e) Studies conducted on behavior of plants grown on waterlogged soils and on soils with

controlled water tables during crop season.

(g) Work will yield Information of value in analyzing cropping problems associated with
high water tables.

(20) MOVEMENT OF WATER THROUGH SOILS.

(b) California Agricultural Experiment Station.

(c) Dr. F. J. Velhmeyer, Division of Irrigation, College of Agriculture, University of

Cpllfomla, Davis, Calif.
(d) Field and laboratory investigation; applied research.

(e ) The ability of the soil to supply water to plants through capillary movement and the

movement of water through soils Is being studied under various conditions.

(g) Studies are continuing on fundamentals on plant -soil-water relationships.
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(h) "Spread of apricot roots." A. H. Hendrlckson and F. J. Velhmeyer, California
Agriculture, k (J): 11, July, 1950.

"Soil moisture In relation to plant growth." F. J. Velhmeyer and A. H. Hendrlckaon,
Ann. Review of Plant Physiol. 1: 285-50'^, 1950.

"How much water does a fruit tree need?" F. J. Velhmeyer and A. H. Hendrickson, Amer.

Fruit Grower, 70 (6): 12, 36-37, 1950.

(21) STUDY OF HYmAULICS OF SPRINKLING SYSTEMS.

(b) California Agricultural Experiment Station.

(c) Prof. C. N. Johnston, Division of Irrigation, College of Agriculture, University of
California, Davis, Calif.

(d) Experimental; operation.
(e) Determination of the characteristics of Jets and the distribution of water from sprin-

klers. Studies of evaporation from sprinkler jets to determine operation losses.

(g) Facilities available permit high speed photographs of sprinkler Jets in order to record
characteristics of these streeuns.

(h) "Sprinkling for irrigation." F. J. Velhmeyer, Your Farm, 7: 31-'*5, 19^9.
"Sprinkling for irrigation." F. J. Velhmeyer, Amer. Fruit Grower, 69 [6): 10-11, 29, 35,

(22) STUDY OF THERMODYNAMICS OF SOIL MOISTURE,

(b) California Agricultural Experiment Station.

(cj Dr. Robert M. Hagan, Division of Irrigation, College of Agriculture, University of
California, Davis, California.

(d) Field and laboratory; basic research.
(e) The ability of soil to supply water to plants, and methods of measuring free energy or

potential of soil moisture are being studied.

(g) The effect of soluble material added to soils on the potentials of soil moisture is

being studied. Results to date indicate that applications of materials within limits
practical under commercial practice do not affect the permanent wilting percentage.

(h) "Irrigation experiments with apricots." A. H. Hendrlckaon and F. J. Velhmeyer, Amer.
Soc. Hort. Sci., Proc.55: 1-10, 1950.
"Responses of fruit trees and vines to soil moisture." F. J. Velhmeyer and A. H.

Hendrickson, Amer. Soc. Hort. Sci., Proc. 55: 11-15, 1950.

"Essentials of Irrigation and cultivation of orchards." F. J. Velhmeyer and A. H.

Hendrickson, Calif. Agri. Ext. Circ. 50, Rev. 1950.

(23) HYDROLOGY OF IRRIGATION SUPPLIES IN CALLFORNIA.

(b) California Agricultural Experiment Station.
(c) Dr. F. J. Velhmeyer, Division of Irrigation, College of Agriculture, University of

California, Davis, Calif.
(d) Experimental; applied research.
(ej Studies are being continued on the effects of denudation of watersheds upon the water

regimen of typical grazing areas In California. Experimental watersheds and paired
plots are located in various counties of Cf)lifomia. Soil-moisture histories are obtain-
ed from plots from which the brush has been removed by denudation or burning and adjacent
plots which are left with original vegetative cover. Laboratory studies of vegetable
denudation have been initiated.

(g) Work will be continued for a number of years in connection with the removal of vegetation
to permit growth of forage plants and its effect on runoff and erosion. To date, burning
of brush has not accelerated erosion or runoff on the areas tested.

(h) "Soil moisture, runoff, erosion." F. J. Velhmeyer, Calif. Agriculture, k (10): 8-9, 13,
1950.
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(24) MEASUREMEHT OF IRRIGATION WATER AND IMPROVEMENT IN FARM IRRIGATION STRDCrjEES.

j

(b) California Agricultural Experiment Station.
j

(c) Professor C. N. Johnston, Division of Irrigation, College of Agriculture, University of :

California, Davis, Calif. !

(d) Experimental; design. 1

(e) Hydraulics of irrigation systems to better the design and efficiency of irrigation '

structures and equipment are being studied. Investigations are being conducted on
concrete pipe to establish fitting coefficients for flow in concrete pipes vlth valves
attached so that better design of these systems will result. Field studies are in I

progress to investigate drilling technique and casing production in deep wells when the
'

quality of water has a corrosive effect. Prefabricated canal linings are being tested
|

in small farm ditches. Calibration of gated concrete turnouts is being made.
(h) "Studies of pressure head losses in concrete risers and alfalfa valves". 7. E. Scott,

Agricultural Engin. 51 16): 292, 29^, 1950.

(25) PHYSICAL AND CHEMICAL FACTORS AFFECTING SOIL INFILTRATION RATES.

j

(b) California Agricultural Experiment Station.
i

(c) Dr. L. D. Doneen, Division of Irrigation, College of Agriculture, University of
'

Cslifomia, Davis, Calif.
I

(d) Field and laboratory; basic and applied research.
(e) Soil infiltration rates are being studied vlth particular reference to quality of

water applied. Soli Infiltration rates are being determined by various types of
i

infiltrometers

.

(g) Application of gypsum to irrigation water containing 50% or more sodium results in
Increased depth of penetration.

(h) "The use of gypsum in irrigation water". J. D. Actell and L. D. Doneen, '•

Better Crops with Plant Food, 55: 16-18, 42-45, 19^9.
!

UNIVERSITY OF CALIFORNIA, College of Agriculture, Division of Irrigation and Soils.
^

Inquiries concerning Projects Nos. 26, 27, 29, and 1058 should be addressed to Prof.
M. E. Huberty, Chairman, Division of Irrigation and Soils, University of California,
Los Angeles 24, Calif. !

(26) DRAINAGE INVESTIGATIONS IN COACHELLA VALLEY, CALIFORNIA.
'

(b) Work cooperative between the Coachella Valley County Water District, Coachella, Calif.,
;

U. S. Regional Salinity and Rubidoux Laboratories, Riverside, Calif.; the U. S. Bureau
of Reclamation, Boulder City, Nevada; and the California Agricultural Experiment Station,

j

Los Angeles 24, Calif.
(d) Field investigations; applied research and design.
(e) The purpose is to develop and improve techniques for observing shallow ground water

movement, for reclamation of saline soils, and for installation of drainage devices
and systems.

(g) Results to date summarized in publication below.

(h) "Techniques for drainage investigations in Coachella Valley, California", J. S. Reger,

A. F. PillsbuiT-, E. C. Reeve, and R. K. Petersen, Agrlc. Engr. (in press).

(27) HYDROLOGY OF IRRIGATION SUPPLIED IN CALIFORNIA.

(b) Laboratory project, coordinated with similar work by the Station under F. J. Velhmeyer,
College of Agriculture, Davis, California. (Project 25, page 7).

(d) Field experiments; applied research.
(e) Purpose is to evaluate effects of watershed burning on runoff and erosion in southern

California.

(g) Data for the past year scant because of light rainfall.



University of California 9

(29) FAEM IRRIGATION STRUCTURES.

(b) Laboratory project, coordinated with almllar vork by the Station under F. J. Velhmeyer,
College of Agriculture, Davis, Calif. (Project 24, page ti).

(d) Field and laboratory Inveatlgationa; applied research and design.
(e) Improvement in the design and operating performance of irrigation distribution systems,

control structures, and sprinkling systems.
(f ) A continuing project, only one phase now active.

(gj Some investigations of the wetting expansion failure of plain concrete Irrigation pipe
have been completed. Investigations are underway on the operating characteristics of
several types of pipe distribution systems.

(h) "Studies on the wetting-expansion failure of plain concrete irrigation pipe." A. F.

Pillsbury and M. L. Hood. Tech. memo, of Division of Irrigation and Soils, University
of Califoniia, Los Angeles 2k, California (mimeo. ) Copies available.
"Studies on the failure of plain concrete Irrigation pipe systems." A. F. Pillsbury.
Agric. Engineering (in press).

"What type concrete pipe irrigation distribution systems?" A. F. Pillsbury. Western
Construction, Vol. 25, No. 9, September, 1950, pp. 90-92.

(1058) MOVEMENT OF WATER THROUGH SOILS.

(b) Laboratory project (Project 28 in Vol. 14); coordinated with similar work of the
Station under F. J. Velhmeyer, College of Agriculture, Davis, Calif. (Project 20,
page 6).

(d) Continuing field and laboratory studies; basic and applied research.
(e) Factors affecting both saturated and non-saturated flow of water into and through soils.

(g) Work on some field plots has been completed, and results are being summarized.
(h) "Effects of particle size and temperature on the permeability of sand to water." by

A. F. Pillsbury. Soil Science (in press).

UNIVERSITY OF CALrFORNIA, College of Engineering, Fluid Mechanics Laboratory.

Inquiries concerning Projects Nos. 52, 35, 58, 59, ^0, 41, 45, 46, 47, 280, 282, 526,
528, 529, 530, 810 to 813, incl., and 1059 to 1064, Incl., should be addressed to
Prof. J. W. Johnson, Department of Engineering, University of California, Berkeley 4,
Calif.

(52) ENERGY LOSSES IN INTERSECTING STREAMS IN CLOSED CONDUITS.

(b) Laboratory project.
(d) Experimental for Master's thesis.
(e) Energy losses at the Junction of pipes of various sizes. Junction angles, and discharge

ratios are being obtained experimentally, to be correlated for application In the
design of flow circuits. Tests with water In converging flow in right-angle miter tees
have been completed. These include a 6-lnch by 6-inch welded tee, a 6-inch by 4-inch
welded tee, and a 2-inch by 2-lnch plastic tee. Data have also been obtained on the
2-inch by 2-inch plastic tee for diverging flow.

(g) A summary report, now being prepared, will include the results of (e) above and those
available in the literature.

(35) OSCIHATORY WAVES.

(b) Laboratory projects.
(d) Experimental.
(e) To obtain experimental information on the details of oscillatory waves in shallow

water, experiments are being conducted in a wave channel 60 feet long, 3 feet deep,

and 1 foot wide. Wave velocity, period, length, height, mass transport, and orbital
velocities through depth and length of channel will be measured euid compared with
theory. Change in wave characteristics will be studied when the waves pass over various
types of bottom discontinuities and through various dampening devices.

(f) Two graduate theses in progress.
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(58) STRUCTDFES EXPOSED TO WAVE ACTION. 'i

(b) Laboratory research, The California Company, Bureau of Yardg and Doclcs, International
!

Marine Platform Constructors.
(d) Experimental.
(e) To obtain experimental data for the design and location of such shore protection vorks

as groins. Jetties, piers, and bulkheads. Present work Involves the measurement of
i

forces exerted on model structural elements subjected to wave action,
(h) "The force exerted by surface waves on piles." J. R. Morison, M. P. O'Brien, J. W.

Johnson, and S. A. Schaaf. Petroleum Transactions, AIME, Vol. l89, 1950, pp. 149-I5I+,
^

"Moment distribution on a stepped caisson." J. R. Morison, Series 55-l33ue 1, June I6,
|

1950.
I

"The forces exerted by waves on marine structures." J. R. Morison, Series 35-l33ue 3, 'I

October 20, 1950.

(59) BEHAVIOR OF TWO-PHASE FIUIDS IN POROUS MEDIA.
1

I

(b) Laboratory project. I

(d) Experimental and theoretical research; Ph. D. and M. S. thesis. '

(e) To determine the nature and Importance of the departure from equilibrium conditions for
single and multiple component fluids which move through porous media under preg«?ure

gradients sind which undergo a gradual phase change during the process. Single component I

fluids. Including water, ammonia, and propane, are made to flow through uniformly packed,

|

unidirectional, Insulated sand columns. The fluids enter as a single liquid-phase but i

experience a phase change as lower pressures are encountered downstream. Measurements 1,

are made of pressure, temperature, and liquid saturation as a function of distance. The
'

theoretical Investigation is being based on reaction rate considerations.
(f) Work Involving single component fluid has been completed. The above procedure Is now !

being applied to the methane -crystal oil system. One M. S. thesis In progress. [

(h) "Equilibrium considerations In two-phase flow of hydrocarbons through unconsolidated !

sand." J. A. Putnam and H. H. Aboul-Seoud. (In preparation).
\

"Steady flow of two-phase single component fluids through porous media." F. G. Miller,
1

Presented before AIME Petroleum Branch, Los Angeles, October 1950 (proposed for publica-
tion In AIME Journal of Petr. Tech.).

i

(ho) FLOW CHARACTERISTICS OF SOLIDS-GASEOUS MIXTURES IK A HORIZONTAL AND VERTICAL CONDUIT.
i

i

(b) Laboratory project. Supported in part by Research Corporation. i

(d) Experimental; basic and applied research, design.
!

(e) The isothermal flow characteristics of a solids-gaseous mixture (AlgO^, SIO5 catalyst,
|

and air) are investigated in a 1? mm I. D. horizontal and vertical glass conduit for <

various air flow and solids flow rates. Pressure drops across test sections 2.0 feet in
j

length are accurately measured for a aeries of air flow rates In which the solids to
1

air ratio Is varied from zero to 11.0 pounds of solids per pound of air. The solids 1

(catalyst) are introduced Into the flow system through a mixing nozzle fed by a slide
valve controlled weighing tank, and have a size distribution varying from particles less

,

than 10 microns to particles greater than 220 microns. Air velocities in the solids-free
approach section vary from 50 fps to I5O fps.

(g) Experimental data being correlated on the metering of mixtures. Design of equipment
underway for the study of the heat transfer characteristics of mixtures.

i-

(Ul) PRESSURE IROP ACCCWPANYING TWO-PHASE, TWO-COMPONENT FLOW IN PIPES. ^

(b) Laboratory project.
(d) Theoretical and experimental; graduate theses.

(e) To determine the transition conditions under which the gas and/or liquid phases are

flowing In viscous and/or turbulent motion or in slug flow for isothermal flow in

horizontal and vertical pipes. Mixtures of air and various liquids are made to flow

through vertical tubes. Pressure drop and fluid distribution with consideration of

flow stability are determined for a range of liquid and gas rates which may be controlled'

separately.
(f) Some theoretical work is completed. Six graduate theses completed. Experimental and

theoretical work still in progress.
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(45) A PITOT TUBE STANDARD FOE FLOW MEASUEEMEHT.

(b) In cooperation with Turbine Pump Manufacturers Association.
(d) Experimental; applied research and development, M. 3. thesis.
(e) The project is to design, construct, and calibrate a suitable Pltot tube for use vlth a

standard code (to be developed) for application under a variety of field conditions.

(g) A test stand composed of different sizes of pipe between k inches and 10 inches has been
installed and pressure gages are now being constructed in order that accurate pressure
differentials may be determined rapidly. A series of velocity distributions have been
obtained and the data analyzed in terms of free stream Pltot tube coefficients. No
significant further work has been done.

(46) THE MEASUREMENT OF TURBULEITT VELOCITY COMPONENTS BY THE METHOD OF ELECTRCMAGNETIC
INDUCTION.

(b) Laboratory project.
(d) Experimental and theoretical investigations; faculty research.
(e) To measure the components of turbulent velocity fluctuations in the axisymmetrlc flow of

a liquid in a tube as a function of position and flow rate. Velocity fluctuations are
measured by determining the potentials Induced In water cutting transversely across a
steady magnetic field. An electrical probe consisting of two closely spaced fine wires
is arranged to traverse the pipe cross section in the fluctuating potential gradient.
The electrical Impulses of the probe are amplified and measured by means of a thermal
milliammeter.

(47) GRAVITY WAVES AND RELATED PHENOMENA.

(b) Office of Naval Keaearch and Bureau of Yards and Docks, Department of the Navy.
(d) Theoretical and laboratory investigation; basic research.
(e) To develop methods of forecasting wind waves and swell, surf conditions, and beach changes;

measurement of wave characteristics; and make laboratory investigations to provide
experimental checks and other information. A wave channel, model basin, and other facil-
ities are used in the laboratory Investigations.

(h) "Relationships between wind and waves, Abbotts Lagoon, California." J. W. Johnson,

Trans. Amer. Geophys. Union, Vol. 31> No. 5> PP- 3B6-592, June 1950.

"Experimental study of surface waves in shoaling water." R. L. Wiegel, Trans. Amer.

Geophys. Union, Vol. 51, No. 5, PP. 577-585, June 1950.

"The thermopile wave meter." J. D. Isaacs and R. L. Wiegel, Trans. Amer. Geophys.
Union, Vol. 51, No. 5, PP. 711-716, October 1950.

"Southern swell observed at Oceans Ide, Califomia. " R. L. Wiegel and H. L. Kimberly,
Trans. Amer. Geophys. Union, Vol. 51, No. 5, PP. 717-722, October 1950.

"Elements of wave theory", J. W. Johnson, Inst, on Coastal Engineering, October 1950.

"Wave recorders and data." Frank E. Snodgrass, Inst, on Coastal Engineering, October 1950.

"Estimating quantities of sediment supplied by streams to a coast." H. A. Einstein,
Inst, on Coastal Engineering, October 1950.

"Design of piling." J. R. Morison, Inst, on Coastal Engineering, October 1950.

"Coastal sediment problems." J. W. Johnson, Engineering Hydraulics, 1st Ed., John Wiley
& Sons, 1950, pp. 854-842.
"Engineering aspects of diffraction and refraction." J. W. Johnson, A. S. C. E. Annual
Meeting, New York, January 1950.

(280) SEDIMENT TRANSPORT.

(b) Laboratory project.
(d) Experimental and theoretical; doctoral thesis.

(e) Determination of the transport characteristics In the transition sizes between bed load

and wash load.
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(282) EFFECT OF RATE OF FLOW ON RELATIVE PEEMEABILITY IN MULTIPHASE FLOW IN POROOS MEDIA.

(b) Sponsored by American Petroleum Institute.
'

(d) Theoretical and experimental investigations. Graduate theses.
'

(e) To detemlne the effect of rate of flow on relative permeability over a vide range of
pressure gradient when all other variables are controlled. The effects of hysteresis
due to changing flow rate and saturation also are being investigated. Macroscopic be-
havior x,o be Investigated from microscopic point of view. Mixtures of brine and hydro-
carbon liquid are made to flow under steady flow conditions through artificially prepared
consolidated cores. Phase saturations are determined by changes in X-ray absorption.

,

(h) "Determination of fluid saturation in porous media by ultrasonic transmission." E. G. I

Keller, 0. J. M. Smith, and J. A. Putnam, AIME Journal of Petr. Tech. (in press). I

"A relative permeability study." S. M. Roberts, M. S. Thesis, June 1950. '

(526) CALIBRATION OF THICK ASMS NOZZLES.

(b) In cooperation with the ASME Fluid Meters Committee.
[

(d) Experimental.
(e) An experimental calibration of standard ASME nozzles with variable external dimensions

for a series of downstream pressure taps. Standard ASME nozzles have been Increased in
their external dimensions so that a small clearance exists between the nozzle and pipe
In which the nozzle Is installed. Hjrdrauiic grade lines are measured at several points
downstream from the nozzle entrance for a series of different clearances betveen the I

nozzle and the pipe. Results are expressed in terms of the differential pressure across
comer taps.

(f) Completed.

(g) Experimental data indicate little effect on nozzle discharge coefficients in the region
upstream from the nozzle outlet. Downstream, a noticeable change In coefficients takes
place.

(h) "Determination of ASME nozzle coefficients for variable external dimensions." R. G.

Folscm, Trans. ASffi, Vol. 72, pp. 651-654, July 1950.

I

(528) WAVES AND SURGES IN APRA HARBOR, GUAM, M. I.

(b) Bureau of Yards and Docks, Washington, D. C. i

(d) Applied research and development.
(e) Waves and surges that exist, both inside and outside Apra Harbor, were measured by wave

recorders and photographic methods and correlated with the atmospheric disturbances
causing these phenanena.

(f) Completed. i

(h) "Summary report on vave measurements on Apra Harbor, Guam, Marianas Islands." A. J.

Chinn and E. W. Winkler, Series No. 26-133 ue No. 3, August 1950.
\

(529) LirrORAL SEDIMENT FLOW ON A BEACH.

(b) Beach Erosion Board, Washington, D. C.

(d) Experimental research.
I

(e) On a model beach, the motion of sand is studied under wave action. Determination of the !

littoral drift as a function of direction, height, and period of waves. Development of

devices measuring drift of water and sediment. Study of the influence of structures,

such as groins. Supplementing the model studies is a field study of littoral transport
j

at Santa Barbara. The procedure is to periodically measure the accumulation of sand In

Santa Bea"bara Harbor and then relate the average transport of sand to measured vave

characteristics.
(h) "Model study of sand transport along an infinitely long, straight beach." Thomdlke

Saville, Jr., Trans. Amer. Geophys. Union, Vol. 31, No. h, August 1950.
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(550) PARTICLE SEGREGATION ON lEGRADING SEDIMENT BEDS.

(bj Laboratory research and Corpa of Engineers, Department of the Army,

(d) Baaic research, experimental and theoretical.
' (e) Study of the behavior of different particles in a moving sediment mixture. In a 1-foot

wide flume, later probably in a wider channel, transport of mixtures is measured under
conditions of scour and compared with existing theories,

(f) COTipleted.

(h) "The segregation of grain sizes in a degrading bed." A. S. Harrison, Report and Master
Thesis, University of California, 1950.

(810) VERTICAL SHAFT PUMP SUCTION REQUIREMENTS.

(b) Peerless Pump Division of the Food Machinery Corporation.
(d) Experimental; applied research.
(e) An investigation on the quantity of air pumped by vortices formed in the suction bay of

typical vertical shaft pump suction arrangements. Special equipment is installed in

the discharge line from the pump in order to meaauire the quantity of air being pumped
in terms of the quantity of water. Visual observations were made and recorded regarding
vortex formation and size under different conditions of geometry and submergence.

(f ) The testing has been completed and a report is in the process of being written.

(g) The results of the model and full scale test agree approximately. Both indicate possi-
bilities of a 10 to 1 ratio in the quantity of air pumped over a relatively small range
in changes In geometry. The report will be preliminary in nature but will provide some
approximate limiting conditions suitable for good design procedures.

(811) STUDY OF lETACHED SHOCK WAVES.

(b) Laboratory study.
(d) Experimental; for graduate thesis.

(e) To study the behavior of detached shock waves by open-surface analogy and to check
existing theories. The shock waves are obtained by towing wedges of different angles
through still water.

(f) Completed.

(g) "A study of detached shock waves by the water chemnel-compressible gas-analogy." J. L.

Hedgecock, Master of Science thesis. University of California, 1950.

(812) REVETMENT STUDY.

(b) Corpa of Engineers, Department of the Army.

( d ) Experimental

.

(e) To find proper spacing of permeable revetment atructures In river bends, especially the

Salinas River, California.
(f) Completed.
(h) "Inveatigation of the fundamentala of the action of river training structures." fl. A.

Einstein, Inst, of Engr. Research, Series No. 31» July 1950.

(815) FLUID RESISTANCE IN ACCELERATED MOTION.

(b) Laboratory project.
(d) Experimental.
(e) The fluid resistance of bodies subjected to accelerated motion is being studied. Data

have been obtained for flat circular disks moving through water with the plane of the
disk perpendicular to the direction of motion. A drag coefficient has been developed
In terms of a correlative modulus that Includefj the acceleration of the system. A
continuation with other bodies la planned.

(h) "A correlating modulus for fluid realatance in accelerated motion." H. W. Iversen and
R. Balent. Report No. He-ll6-5l4, June 1950. Wave Investigations Technical Report, Fluid
Mechanics Laboratory, University of Csllfomla, Berkeley. Office of Naval Research, U. S.

Navy, Contract N7onr-29528.
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(1059) HEAT TRANSFER AHD PRESSURE DROP IN COOLING TOWERS.

(b) American Society of Heating and Ventilating Engineers; Laboratory research.
(d) Experimental and analytical.
(e) To determine the heat transfer from water In contact with air in a mechanical draft,

packed cooling tower as a function of water rate, air rate, water temperature, and
packing gecHnetry.

To determine the pressure drop aa a function of the above-mentioned variables.
(g) Several results have been obtained.
(h) "The internal performance of an Induced draft packed cooling tower." N. W. Snyder,

Heating, Piping and Air Conditioning, February 19k9'

"The cooling of a freely falling water drop." N. W. Snyder, Ph. D. Thesis, 194?.
"The effect of packing variation on cooling tower performance." R. Ersklne, Master's
Thesis, 1949.
"The analytical prediction of cooling tower performance." E. Galleigher, Master's Thesis,
19^*9.

"Drop size distribution in a packed cooling tower." A. J. Okuno, Master's Thesis, 19^9.
"Performance of a mechanically induced draft cooling packed tower." A. L. London,
V. F. Mason, L. M. K. Boelter, Trans. ASME, 62, kl (19^0).
"Spray nozzle performance in a cooling tower." L. M. K. Boelter, S. Horl, J. Amer. Soc.
Heat, and Vent. Engrs., May 19^3.

(1060) MASS TRANSFER TO RISIKG BUBBLES AND ON BUBBLE PLATES.

(b) Laboratory research.
(d) Experimental and analytical.
(e) A study of diffusion to bubbles and mass of bubbles,

(g) Some equipment has been completed. No testing as yet.

(1061) STREAMFLOW DISTRIBUTION OF SELECTED PACIFIC COAST BASINS IN CALIFORNIA,

(b) Laboratory research.
(d) Basic research; analysis of available data.
(e) Development and analysis of flow-duration curves for representative drainage areas in

'

order to relate shapes and slopes of the curves to known physical factors.

(g) Ccmpllation of flow duration curves largely completed.

(1062) STUDY OF THE EFFECT OF ACCELERATION ON SHOCK WA7E FORMATION.

(b) Laboratory study.
(d) Experimental.
(e) A wedge is towed through still water at various velocities and accelerations. The

resulting shock wave pattern is observed and analyzed.

(g) "An experimental investigation of transonic and accelerated supersonic flow by hydraulic
analogy." E. V. Laltone, University of Cslifomia, Department of Mechanical Engineering,
Report Series No. 3> Issue No. 515> July 5, 1950.

(IO65) FRICTIONAL EFFECT OF SMALL CROSS SILLS IN SEDIMENT CARRYING CHANNELS.

(b) U. S. Department of Agriculture, Soil Conservation Service.
( d ) ExperImenta1

.

(e) The frictional effect of the structures is measured by comparison with the same channel
without the structures at equal flow and sediment transport conditions.

(1064) SINGLE VORTEX IN A REAL FLUID.

(b) Yosemite Chemical Company, San Francisco.
(d) Experimental and analytical.
(e) The effect of friction on 8 single vortices is studied to devise methods of preventing

their development In front of pump Intakes.
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UNIVERSITY OF CALIFORNIA, Department of Engineering, Lo3 Angeles.

Inquiries concerning Projects Nos. 48, and IO65 to 1067, Incl., should be addressed to
Prof. L. M. K. Boelter, Department of Engineering, University of California, Los Angeles
2k, Celifomla.

(kH) FOG NOZZLE STUDIES.

(b) Forest Service, Department of Agriculture.
(d) Experimental.
(e) Evaluation of the hydraulic characteristics of several commercially available fire-

fighting nozzles of the spray or fog type. Pressure-discharge characteristics, trajec-
tories, and cross -sectional distribution of water In the spray were measured.

(f) Completed.

(g) The characteristics of ten nozzle types under a wide variety of conditions were deter-
mined.

(h) Unpublished report submitted to the Fire Control Equipment Development Center. U. 3. Forest
Service, Arcadia. California.

1 1065) FIRE CONTROL RESEARCH.

(b) Forest Service, Department of Agriculture.
(d) Theoretical and experimental.
(e) Investigation into the effect of the discharge of spray nozzles on wood fires to deter-

mine how water, wetting agents, and various chemicals can best be applied in forest
fire suppression.

(f) Completed.

(g) A very rough measure of the comparative suppression effectiveness of sprays of the
various wetting agent solutions and water revealed little difference in their ability to
quench the flames; however, rekindling always took place after the application of the
water spray, but was practically eliminated after the application of the wetting agent
spray.

(h) Two unpublished reports submitted to the California Forest and Range Experiment Station,
Berkeley, California. Paper presented at annual meeting of the A3ME, New York, Nov. 27-
Dec. 1, 1950.

(1066) DROPLET DYNAMICS.

(b) Laboratory project.
(d) Theoretical and experimental.
(e) The mechanics of disintegration of a single small Jet of water Is under consideration.
(f) Equipment being assembled.

(1067) FLOW OF WATER IN TUBES AT EXTREMELY HIGH CONDITIONS OF PRESSURE TEMPERATURE AND HEAT FLUX.

(b) Atomic Energy COTmiisslon.

(d) Theoretical and experimental.
(e) The purpose is to study pressure drop, heat flux, and density in a circular stainless

steel tube at extreme conditions of pressure, temperature, and heat flux.

(g) Data on pressure drop and densities have been obtained at heat fluxes up to 3,000,000 Btu
per hr per sq ft at pressure up to 2500 psi, with and without surface boiling.

(h) Report to the Atomic Energy Commission in preparation, as are several papers for publica-
tion.

UNTVERSTTY OF SOUTHERN CALIFORNIA, Hydraulic Laboratory, School of Engineering.

(551) CREATION OF ARTIFICIAL RAIN TO STUDY RUNOFF FRCM AIRPORT RUNWAYS.

(b) Laboratory project; In cooperation with Los Angeles District, Corps of Engineers.
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Carnegie Institute of Technology i

I

(c) Dr. K. C. Beynolda, Uhlveralty of Southern California, Los Angeles 7, Calif. I

(d) Experimental; for design and for M. S. theses.
(e) Tests are being conducted in a uniformly sloping channel 5 feet wide and U2 feet long.

The prototype channels are located at the Santa Monica Airport, Santa Monica, Calif.
The factors which affect the creation of artificial rain and which would influence run-
off from airport runways are being inveatigated by analyzing the runoff hydrograph.

(f ) Effect of rain diatribution, droplet size, and wind on the runoff hydrograph are being
Inveatigated currently at the laboratory, and influence of rain distribution and droplet
size at the Santa Monica Airport.

I

(h) Master's thesis in preparation by J. S. Guzman and A. A. Cohan on effect of rain diatri-

i

bution and droplet size on the runoff hydrograph, exai by W. J. Moffitt on effect of wind
i

on the runoff hydrograph.

mrrVERSITY of southern CALIFORHIA, Research Foundation for Cross -Connect ion Control.

(k9) RESEARCH FOUNDATION FOR CROSS-CONNECTION CONTROL.

(b) Laboratory project.
(c) Dr. Robert E. Vivian, Director; Dr. Kenneth C. Reynolds, Supervisor, Research Foundation

for Crosa -Connection Control, University of Southern California, Loa Angeles 7, Calif. '

(d) Experimental research and field inveatlgations; basic research.
(e) To supplement and evaluate existing InformatiOTi on mechanical backflow prevention devices

operating under constant line pressure, to perform laboratory acceptance tests on all
preaaure typea of backflow prevention devices.

(f) A limited number of laboratory acceptance teats are being performed, particularly on
backflow preventera 2 Inchea and larger.

(g) Four and a half years have been devoted to field and laboratory research.
|

i

I

CARNEGIE INSTITUTE OF TECHNOLOGY, Department of Civil Engineering.

Inquiries concerning Projects Nos. IO68-IO7I should be addressed to Prof. F. T. Mavis,
Carnegie Institute of Technology, Pittaburgh 13, Pa.

MOVEMENT OF GRANULAR MATERIAL BY FLOWING WATER.

Laboratory project.
Experimental; for master's thesis.

Tests of unlgranular coheslonless beds located in a transparent channel Indicate that
"near-bottom" velocity, or aome function of it, may be a satisfactory criterion of the
beginning of bed movement.
Work is being continued on a study of the effect of the "neeir-bottom" velocity gradient
as well as the velocity.
"Movement of granular material by flowing water, competent velocity and velocity gradient
for sand." Gershon Kulln, Master's Thesis, Carnegie Institute of Technology, June, 1950.

HYIRAULICS OF SHORT SEMI -CIRCULAR CONDUITS.

Laboratory project.
Experimental; for maater'a theala.

A semi-circular conduit of transparent luclte was used to study the relationship between
the hydraulic properties of short conduits and their cross -sectional ahape. The experi-

menta cover a range of conditions --part full and full; free and aubmerged. The data can

be applied to condulta of any cross -section.

Completed.
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(g) The semi -circular shape vas particularly adaptable to such studies since a rotation
of the conduit provided a variety of differently oriented cross -sect ions which can be

compared with a circular cross-section. Previous data on pipe flow can thus be utilized.

(h) "Hydraulics of short semi-circular conduits." Thomas E. Stelson, Master's Thesis,

Carnegie Institute of Technology, June, 1950.

(1070) SnBME3?GED WEIRS.

(b) Laboratory project.
(d) Experimental; for master's thesis.

(e) Models of broad-crested weirs, sills, and controls were tested free and submerged. Dis-

charge was related to headwater and tailwater stages and to the profile of the control
by methods previously developed for sharp-crested weirs.

(f) Suspended.
(h) "Submerged board-crested weirs of rectangular section." James B. Conyers, Master's

Thesis, Carnegie Institute of Technology, June, 195O.

(1071) FLUID TUEBXJLENCE.

(b) Laboratory project.
(d) Experimental; for doctor's thesis.

(e) Instantaneous velocity ccmponents along the coordinate eiies are being measured and re-
corded on an oscillograph. The chart record Is used to determine the magnitude of
turbulence and its importance in engineering applications. The turbulence is now being
studied in a hydraulic Jump in a glass-sided flume.

COLORADO A & M COLLEGE, Department of Civil Engineering.

Inquiries concerning Projects Nos. 52, 535 to 559, incl., 822 to 828, incl., and 1072 to

1075, Incl., should be addressed to Prof. Maurice L. Albertson, Head of Fluid Mechanics
Research, Department of Civil Engineering, Colorado A & M College, Fort Collins, Colorado.

(52) HYDRATJLIC SAND SEPARATOR.

(b) Laboratory project.
(d) Experimental; applied research.
(e) The purpose is to obtain data valuable In the design of hydraulic models, and to supply

a means of separating sand and gravel where a narrow size range is desired.

(g) An apparatus has been designed and built which classifies sand according to fall veloc-
ity by a continuous flotation process. The process is purely dynamic in that sand Is

introduced directly into the flow. A check for duplication of results indicates that
duplications within plus or minus one percent are obtained. At present construc-
tion of a pilot apparatus Is being completed to perform sand separation on a continuous
basis of operation. Preliminary tests Indicate satisfactory results.

(53) SAMD TRAPS AND SLUICEWAYS.

(b) Soil Conservation Service, Colorado Agricultural Experiment Station.
(c) R. L. Parshall, Soil Conservation Service, Colorado A 8e M College, Fort Collins, Colo.
(d) Experimental; applied research.
(e) To develop design data for sand traps using vortex tubes, riffles, and deflectors alone,

or in combination, and to perfect the design for sluiceways having a relatively flat grade
which will effectively transport the bed load material from sand traps to a point of
disposal.

I
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(f) Model studies at Bellvue Laboratory summer 19^7, riffle deflector-vortex tube, scale 1:101

to base final design of this type of sand trap for Consolidated Irrigation District, maln|

canal, Selma, California. In operation since April, 19^8. Final designs are now being
prepared for the construction of a riffle deflector-vortex tube type of sand trap for
the Belmonte Hydroelectric Project, Bogota, Columbia, S. A.

(g) Investigations, laboratory and field, various designs of sand traps, show that the
vortex tube, operated under favorable conditions has been successful. Installations of
the riffle deflector-vortex tube sand traps, large size, have been efficient in removing
the bed load.

(h) Various progress reports have been Issued on the subject of sand traps. Final report
under preparation.

(55) SNOW COORSE MEASUREMENTS AND FORECAST ANALYSIS.
I

(b) Soil Conservation Service, Bureau of Reclamation, State Engineer of New Mexico, and
|

State Engineer of Wyoming.
(c) H. Stockwell, Soil Conservation Sei-vice, Colorado A & M College, Fort Collins, Colo. I'

(d) Field investigation; applied research. !

(e) Systematic measurements of depths and water content of snow at high elevations in
|

Colorado mountain areas for the purpose of forecasting the runoff of the principal rivers i

of the state in the interest of irrigation, power, domestic supplies, and other uses.

(g) Snow measurement data are correlated with runoff. Once the relationship is established,
the snow measurement data are used to predict the runoff for the coming season.

(h) For 1950, Colorado Agricultural Experiment Station, Miscellaneous Series Papers Nos. 452,

^53, ^5**, *^58, 459, 460, 462, 465 , 464, 467 . 468, and 469. These are the monthly Snow
Survey reports for the Rio Greinde, Colorado and Platte -Arkansas Drainage Basin.

(56) FRICTION LOSSES IN PIPES AND FITTINGS USED IN IRRIGATION PUMPING PLANTS.

(b) Soil Conservation Service, Division of Irrigation and Water Conservation; Colorado
Agricultural Experiment Station.

(c) C. H. Rohwer, Soil Conservation Service, Colorado A & M College, Fort Collins, Colo.

(d) Experimental; applied research.
(e) Friction losses through suction pipe Inlets, foot valves, gate valves, strainers, and

check valves were measured for various discharges.
(f) Completed.

(g) Bell entrances and strainers reduce -che head loss. Foot valves cause a material Increase
in the suction lift. The losses through gate valves are small except when less than
one-half open. Check valves do not restrict flow materially under nonnal conditions.

(h) "Friction losses in selected valves and fittings for irrigation pumping plants."
Tech. Bui. 41, Colorado A & M College, May, 1950.

(57) PHOTOGRAPHIC METHOD FOR MAKING SNOW SURVEYS.

(b) Laboratory project.
(c) Meiiwell Parshall, Colorado A & M College, Fort Collins, Colo.

(d) Field investigation; applied research.
(e) Photographs of snow cover on a particular area of Cache la Poudre watershed are made.

Area of snow cover is correlated with annual runoff.

(g) Fairly good correlation has been obtained.

(287) PME?FORMANCE OF WELL SCREENS.

(b) Colorado Agricultural Experiment Station, Soil Conservation Service, and various well

screen manufacturers.
(c) C. H. Rohwer, Soil Conservation Service, Colorado A & M College, Fort Collins, Colo.

(d) Experimental; applied research.
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(e) (1) Measurement of I033 of head in different types of veil screens of various diameters
and screen openings for the range of discharges per foot of length of screen suitable
for each screen. (2) Determination of the size of opening In well screens, diameter of
screen, thickness of gravel envelope, and size and graduation of sand or gravel for most
effective control of flow of sands of different finenesses Into the well with least loss
of head, and to determine the size of openings In well screens and diameter of screen for
most efficient operation In natural sands and gravels of a given classification. (3)
Preparation of a report,

(g) Major loss In well screen occurs Inside screen, the loss through perforations Is small
except at high velocities. The percentage of screen openings and the size of perforations
are apparently not Important unless the total area of the openings Is small.

555) FLOW IN CEANmS OF EEFINITE BOUGEKESS.

(b) Laboratory project,
(d) Experimental; for design and for masters' theses.
(e) To supply experimental data on the flow of water through a channel of definite roughness.

An attempt is being made to use a type of roughness which can be easily reproduced and
yet adequately serve as an index of roughness for flow in open channels. Tests are now
under way in which natural gravel of various sizes from canals and rivers is used as the
roughness. Further investigations include the determination of the sediment carrying
capacity of channels with definite roughness.

(g) Tests have been completed using sheet metal baffle plates as a standard. From these data
a single function has been established relating the Chezy resistance coefficient with the
Reynolds number emd the relative roughness.

I

(h) "Artificial roughness in open channels." A. R. Robinson, Master's Thesis, Colorado A & M
College, November 1950.

1,536) MODEL STUDIES FOR BHAKRA DAM.

(b) International Engineering Company, Inc.
(d) Experimental; applied research for design,
(e) To study the various hydraulic features and to: (1) determine the flow characteristics

and relative desirability of various spillway designs and locations, (2) to determine
the most desirable apron design and to study the action of the stilling pool during dis-
charges of various spillways and outlets, (3) to calibrate the various spillways and
outlets and determine the pressure distribution throughout the tunnel spillway, (4) to
evaluate the erosion downstream frcm the stilling basin and the tunnel spillway outlet,

(5) to determine the necessary height of training walls of the spillway and the stilling
basin, emd (6) to determine the proper height of the eyebrows over the river outlets on
the spillway face,

(f) Completed.

(g) The results are given in the report to International Engineering Company.
(h) "Model studies for Bhakra Dam," M. L. Albertson, Colorado A & M College, Nov, 191*9.

(557) VORTEX TUBE 3AHD TRAPS,

(b) Laboratory project,
(d) Experimental; for design and for masters' theses.
(e) To obtain generalized data for design of the most efficient vortex tube as a sand trap

j

in a canal.
: (g) A tube placed at a 45-degree angle has been studied, and the relationship has been deter-

i
mined between the efficiency of the tube and such factors as the depth of flow, the dis-
charge, the size of the bed material, the concentration of the bed material, and the
relative elevation of the downstream lip of the tube. The resulting design curves permit
the design of vortex tubes under prototype conditions for maximum efficiency,

(h) "Model studies for Bhakra Dam," M. L. Albertson, Colorado A & M College, August, 1950.

(55tt) HYIKAULICS OF SPILLWAYS.

(b) Laboratory project.
(d) Experimental; for design and for masters' theses.
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(e) To obtain generalized design infonnatlon for aplllways having the ahape of the underside
of the nappe from a sharp created weir. Generalized teats are being made to determine
the ahape of the nappe with various negative pressures under it. Ultimately, the dis-
charge coefficient and the pressure distribution will be obtained for all practical de-
grees of submergence and ambient pressures.

(g) Using laboratory data reported by other experimenters, and data obtained in this labora-
tory, dimensionless design curves have been developed which permit solving directly for
the design head, the discharge, the height of the spillway, or the shape of the spillway
crest. Further data have been obtained which show the effect of downstream submergence
on the discharge and the pressure distribution over the spillway.

(h) "Direct solutions for spillway designs." Anand Harkaull, Special Beport, Colorado A & M
College, August 19^*8

.

"Discharge coefficients and pressure distributions for spillways. Part 1." A. E. Pobin-
son. Special Report, Colorado A & M College, June, 1950.

(539) STILLim WELLS FOR METER GATES.

(b) Armco Drainage & Metal Products, Inc.
(d) Experimental; applied research for design.

(e) To determine whether it is possible to simplify the design of the stilling wells and yet
retain the accuracy and usefulness of the gate as a device for measuring flow.

(819) SURVEY OF GROUNDWATER RESOURCES IN REPUBLICAN RTTEE DRAINAGE IN COLORADO.

(b) Section project.
(c) W. E. Code, Colorado A & M College, Fort Collins, Colo.
(d) Field investigation; applied research.
(e) Location of wells, flow measurements, compilation of well logs and watertable elevations,
(f ) Project transferred to U. S. Geological Survey, Ground Water Division.

(g) All irrigation wells have been located euid technical Information recorded. Some founda-
i

tion material for map has been assembled.

i

(820) THE STUD! OF SEEPAGE LOSSES FROM IRRIGATION CHANNELS.
i

i-

(b) Soil Conservation Service, Bureau of Reclamation, Colorado Agricultural Experiment Station

(c) C. H. Rohwer, Soil Conservation Service.
(d) Experimental and field investigation; applied research.
(e) A study will be made of the factors influencing seepage from channels. It is hoped to

perfect a method for malclng pre-lnvestlgations of seepage and interpreting the results
for the purpose of measuring the seepage from existing canals, and predicting the seepage

from proposed canals. Methods of measuring seepage will be evaluated to determine the
limitations and advantages of each.

(h) "Seepage losses from irrigation channels." Tech. Bui. 38, Colorado Agricultural Experi-
ment Station, 19^8.

(821) CSOOTTD WATER FLUCTUATIONS AND THEIR RELATION TO POMPING.

(b) Laboratory project.
(c) W. E. Code, Colorado A & M College, Fort Collins, Colo.

(d) Field investigation; applied research.
(e) Measurements of water table elevation in 190 selected wells are made twice annually.

(g) It has been possible to determine from the data whether the ground-water supply in the

various pumping areas is adequate for the demeoid imposed upon them. A definite lowering

of the water table is occurring in the Kiowa, Bijou and Beaver Creek areas where pumping

is the heaviest.
(h) Suumary la prepared for inclusion in Geological Survey Water Supply Paper.
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(822) DDTOSION OF HEAT, VAPOR, AND MOMENTUM.

(b) Office of Naval Research, Colorado A 8e M College.

1

(d) Experimental; baalc research.
(e) A controlled study In a wind tunnel of the fundamental principles describing the proceag

of diffusion of vapor, heat, and momentum from various surfaces. Eventually it is intend-
ed to use the fundamental information to aid in determining evaporation from free surfaces,
land areas with various soil and crop covers, and plant surfaces; and to heat and mois-
ture losses from animals,

(h) "A comparative study of momentum transfer, heat transfer, and vapor transfer."
"Part 1, Forced convection, laminar case." C. 3. Yih, OMR Report, Sept. 1950,
"Part II, Forced convection, turbulent case." C. S. Yih, ONR Report, in preparation,

j

"Part III, Free Convection." C. S. Yih, ONR Report, in preparation.

I

"Part IV, Dimensional analysis as a guide to experimentation." C. S. Yih, and M. L.

Albertson, ONR Repoirt, in preparation.

I

"Design and operating characteristics of a low-cost, low-velocity, wind tunnel." Jack E.

Cermak and M. L. Albertson, ONR Report, in preparation.

(823) SCOUR IN A STILLING BASIN,

(b) Laboratory project.
(d) Experimental; for design and master's thesis.

(e) A laboratory study of the scour in a stilling basin as the ener^ in a Jet of water is

being dissipated. It Is planned to use Jets of various shapes and angles of attack on
the stilling basin, euid the position of the Jet relative to the stilling basin.

1 (g) A study ha^ been completed of the special problem of comparing the scour from a solid
I Jet with that frcm a hollow Jet valve. The Jet was directed vertically downward at

various velocities. Variables considered were the depth of the pool, the fall velocity
of the erodable material smd the size of the Jet. Results showed that the depth and rate
of scour depended upon the depth of water in the stilling basin and the size of the bed
material. As expected, the larger the bed material, the smaller was the degree of scour.
As the depth of the water In the stilling basin Increased, the scour likewise increased
to a maximum beyond which scour decreased as the depth increased.

I
(h) "Comparison of scour by hollow Jets and solid Jets of water." D. Dodiah, Master's Thesis,

' Colorado A & M College, Dec. 19^9'

(824) HEAD LOSSES YRm BRIDGE PIERS,

(b) Laboratory project.
(d) Experimental; for design and for masters' theses.
(e) To determine the loss of head in open cheuinpls as a result of bridge piers obstructing

the flow. The data of previous experimenters is being used, together with the laboratory
data being taken in the range of variables previously not considered and yet of use in
design work.

(h) "Effect of pier shape on backwater, total head loss, and water-surface profile." D. Q.

Matejka, Master's Thesis, Colorado A & M College, July 1950.

|(825) MOIEL STUDIES FOR HIRAKUD DAM.

(b) International Engineering Company, Inc.
I (d) Experimental; applied research for design.

j
(e) To evaluate the flow conditions through the hydraulic features of the structure, particu-

larly through the sluiceways and the stilling basin.
(f) Completed.

(g) The test results are given in the report to International Engineering Company.
(h) "Hydraulic model studies for Hlrakud Dam." M. L. Albertson, Jan. 1950.

949143 O - 51 - 3



22 Colorado A & M College

(826) MODEL STUDIES FOR PIHAITD DAM.

(b) International Engineering Company, Inc.
I

(d) Experimental; applied research for design.
(e) To evaluate the hydraulic features of the structure, particularly the flow in the still-

ing basin and the effect of the airstep on the crest intended to entrain air to prevent
\

cavitation and erosion of the spillway face and bucket. '

(f) Completed,

(g) The test results are given in the report to International Engineering Company.
(h) "Hydraulic model studies for Eihand Dam." S. D. Eesnick and M. L. Albertson, in '

preparation.

(827) AERATION OF SPILLWAYS.

|

(b) International Engineering Company, Inc.

(d) Experimental; applied research for design.
(e) To determine the general relationships which exist in connection with the air entrainmen

and general aeration of the nappe flowing over a spillway crest. Conducted as a special
and separate part of the model studies for Bhakra Dam. jl

(f) Inactive. I

(g) The test results are given in the report to International Engineering Company.
]

(h) "Hydraulic model studies of air entrairaient for Bhakra Dam." M. L. Albertson, March, 19

(828) ISFLUEHCE OF SHAPE OF THE FALL VELOCITY OF SAKD GKAIMS.
*

(b) Laboratory project,
(d) Experimental; for design and masters' theses.

(e) A controlled study of the fall velocity of various typical sands and gravel obtained fro
a river bed, a wind-blown sand dune, and a rock crusher. The fall velocity was corre-
lated with the shape of the particle and the Eeynold's number of the flow. Special con-
sideration was given to the problem of determining a shape factor of the particle \Aiich

would be significant, and yet easily determined,

(g) Two masters' theses have been written and a third is in progress. A practical shape
factor was determined and it correlated quite well considering the irregular and random

p

shape of the particles involved.

(h) "Influence of shape on the fall velocity of semd grains," A. T. Corey, Master's Thesis,
Colorado A & M College, Aug. 19^*9=

"A comparison of the sedimentation diameter and the sieve diameter for various types of

natural sands." E. F. Serr, III, Master's Thesis, Colorado A & M College.

(1072) CALIBRATION OF ARMCO METERGATES.

(b) Armco Drainage and Metal Products, Inc.

(d) Experimental; applied research and for design,

(e) To determine calibration curves for the Armco Metergate, Sizes ranging frexn 8 to '*8 in.

(f) Completed,
(h) Report in preparation. J

(1075) SEDIMENTATION STUDY USING A TURBULENCE TANK.
|

(b) U. S, Bureau of Reclamation and Colorado A & M College. ]
(d) Experimental; basic research.

"

(e) A tank with glass sides is being built to determine more completely the effect of rela- '

tively uniform turbulence (created by a system of lattice structures similar to that

used by Rouse), viscosity, fall velocity and gradation of sediment, and percolation upon

the concentration gradient and amount of sediment in suspension.

(1074) EYTEAULICS OF STILLING BASUB,

(b) Laboratory project.
(d) Experimental; for design and masters' theses.
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la:

(e) To obtain generalized design Information for stilling basins utilizing the hydraulic .lump

together vith chute blocks, floor blocks, and sills.

(g) Generalized tests have been completed using cubical floor blocks to force the hydraulic
Jump having a length equal to 5 and 5 times the downstream depth vhen the tailwater ele-
vation is either normal or belov normal.

(h) "The effect of the size and spacing of floor blocks in the control of a hydraulic Jump."
Lloyd Welde, Master's Thesis, Colorado A & M College, in preparation.
"Direct solution for apron elevation." Maurice L. Albertson, Mimeographed Report, in
preparation.

(1075) HymAULics OF mop structures.

(b) Laboratory project.
(d) Experimentalj for design and masters' theses.

(e) A aeries of fundamental experiments to obtain generalized design Information for drop
structures generally associated vith Irrigation and drainage canals.

(1076) INVESTIGATION OF THE ECONCMICS AND H?ACTICABILITY OF SPRINKLER IRRIGATION IN COLORADO.

(b) Laboratory project,

(c) V. E. Code, Colorado A & M College, Fort Collins, Colo.

(d) Field investigation; applied research,
(e) Collection of data on the performance of sprinklers vith respect to use of equipment,

success as an irrigation method, effect on crops and cost.

(g) It has been found that many systems are poorly designed for a given situation and that
in many cases savings in water are not as large as anticipated. Although many userf?

raised satisfactory crops, others did not because of insufficient water application.
(h) "When to use sprinkler irrigation in Colorado," V. E. Code and A. S. Hamman, Colorado

A & M College Extension Service. Bulletin 405-A, 1950.

COLORADO UNIVERSITY, Hydraulics Laboratory, Department of Civil Engineering.

Inquiries concerning Projects Nos. 83O, 85I, and 1077 should be addressed to Professor
Warren DeLapp, University of Colorado, Boulder, ColOo

(850) FLOW IN SHORT TUBES.

(b) Laboratory project.
(d) Experimental; basic research and masters' theses.
(e) Tests are being made on a 2-inch smooth pipe with a square-edged entrance to study

boundary layer development and energy losses. Pipes of other sizes will be used later.

{851) SUPERCRITICAL VARIED FLOW IN OPEN CHANNELS.

(b) Laboratory project.
(d) Experimental; basic research and masters' theses.
(e) Surface profiles are being studied In a short rectangular channel, 10 inches wide, on a

steep slope.

(IO77) SPILLWAY CREST SHAPES,

(b) Laboratory project.
(d) Analytical; for design and masters' theses,
(e) Studies are being made of experimental data for various spillway crests and an effort

being made to derive equations for these crests for design purposes.
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COLUMBIA UNrVERSrry, Fluid Mechanics Laboratory, Department of Civil Engineering. i

Inquiries concerning Projects Nos. 60, 61, 62, 289, 290, emd 5^1 should be addressed to I

Prof. Boris A. Bakhmeteff , Fluid Mechanics Laboratory, Department of Civil Engineering,
Columbia University, Nev York 27, N. Y.

(60) FLOW OF FLUIDS THEOUGB GRAMULAP (POROUS) MEDIA. 1

(b) Laboratory project. 1

(d) Theoretical and experimental; basic research. i

(e) To establish rational generalized expressions for permeability of porous beds consisting '

of grains of uniform or mixed size, the present phase is dealing with flow of air through
beds of lead shot, sand, and gravel. It is anticipated that the results will permit
presentation of an Integrated account of the phenomenon as a whole,

(61) ELECTRCMAGHETIC VELC»4ETER.
|

(b) Laboratory project. '

(d) Theoretical and experimental; basic research. i

(e) To develop instrumentation and technique to record manifestations of turbulence in liquids
as well as to measure detailed velocity distributions in boundary layers, separation

j

zones, etc. Work at present is concentrated on developing a practical device for measurli^
very low spot velocities. The possibility of using electrostatically charged molecules

[

for determining flow velocities is being explored. j

(62) HYDRAULICS STRUCTURES.
]

(b) Laboratory project.
|

(d) Theoretical and experimental; basic research and for master's thesis. |

(e) Apparatus in process of erection for study of (l) boundary layer regimen in Intake
'

reaches of open channels, (2) flow patterns over beds curved in the vertical plane.
i

(289) SEPARATION PATTERNS IN THEIR RELATION TO LOCAL "FORM RESISTANCES".

(b) Laboratory project.

(d) Experimental; master's thesis.
(e) A wide range of systematic experimental studies is planned with emphasis on the physical

aspects of the phenomena. Research has been practically completed on the particular case
of expansion in co^ults.

(290) HYDRAULICS OF SHORT OUTLETS IN BODIES OF DAMS.

(b) Laboratory project.
(d) Experimental; master's theals.
(e) To investigate the boundary layer regimen In outlet conduits.

(541) PATTERNS OF FLOW OVER WEIRS OF STANDARD OGEE FORMS.

(b) Laboratory project. '

(d) Experimental; basic research and design.
(e) For the purpose of acquiring knowledge of the physical features of the flow phenomena

and formulating a coaprehensive basis for design, especially In regard to spillways in

submerged conditions.
(f) The experimental work is nearlng completion.
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UUrVEBSITY OF CONKECTICUT, Hydraulic Heaearch Laboratory, Department of Civil Engineering,

(1078) HYISOLOGIC FACTORS IRFLUENCmj RAIMFALL-EUNOFF RELATIONSHIPS ON SMALL WATEBSHEDS IN
EASTERN CONNECTICUT.

(b) Laboratory project.

(c) Prof. K. C. Tippy, Box U-37> University of Connecticut, Storra, Conn.

(d) Field investigation; applied research.
(e) Rain gagea have been obtained and will be installed at various locations on the 4.5

square mile watershed of the Research Laboratory. Inflltrometers and lysimeters for the
isolation and measurement of the factors affecting runoff are being devised.

(f) Just started, no test results.

(1079) STUDY OF WIND EFFECTS ON STRUCTUSES.

(b) Laboratory project.
(c) Mr. A. L. Mirsky, Box U-57> University of Connecticut, Storrs, Conn.

(d) Experimental; applied research.
(e) A study of wind action and flow on the roofs of various types of buildings and structures

is to be conducted in a small wind tunnel having an 8-inch by 8- inch throat and maximum
wind speed of I50 fps.

(f ) Small wind tunnel is complete. Work Is progressing on smoke stream apparatus.

(1080) STUDY OF HYDRAULIC lESIGN OF CURB INLETS.

(b) Laboratory project; undertaken at request of State Highway Department.
(c) Prof. V. Scottron, Box U-37, Iftiiverslty of Connecticut, Stonra, Conn.
(d) Experimental; for deaign.
(e) This project involves the hydraulic and structural design of the curb Inlet type of

catch basin, with particular reference to the hydraulic efficiency of the grate now used
by the State Highway Department. A half-scale model of the inlet and approach surface
is being constructed.

(f ) Juat started, no teat results.

(1081) DESIGN OF A LOW-SPEED TWO-DIMENSIONAL WIND TUNNEL.

(b) Laboratory project.
(c) Mr. A. B. Barton, University of Connecticut, Storra, Conn.
(d) Experimental; for master's thesis.
(e) A low-speed, two-dimensional wind tunnel, having a 24 inch by 5-25 inch throat is being

built for flow demonstration purposes. Pressure patterns and lift and drag forces will
be determined for a conventional air foil.

(f ) Major structure of tunnel is complete. Work Is continuing on auxiliary equipment.

CORNELL UNIVERSITY, School of Civil Engineering.

(542) MOVEMENT OF SAND BED LOAD.

(b) Laboratory project.
(c) Prof. M. S. Priest, School of Civil Engineering, Cornell University, Ithaca, N. Y.
(d) Experimental; basic research for Ph. D. thesis.

(©) A study pertaining to the nature of sand bed load movement.
(f) Suspended.

(g) Studies of three aands have been completed and the flow conditions for each tyipe of
movement have been described graphically by a aingle equation.

(h) "Initial stages of bed load movement." T. A. Chen, Ph. D. Thesis, June 1949.
"Experimental study of bed load movement." A. F. El-Kashef, Ph. D. Thesis, Sept, 1950.
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(1082) TRANSITIONS IN LAMINAR FLOW AT ENTRANCE TO PIPE.

(b) Laboratory project.
(c) Prof. M. Bogema, School of Civil Engineering, Cornell University, Ithaca, N. Y.
(d) Experimental; basic research for Ph. D. thesis.
(e) A study of the variation in velocity profile at entrance to pipe line to determine rate

of boundary layer development and resulting energy losses.

(g) An equation representing the velocity distribution at all sections within the length of
transition with an allowance for energy losses within the transition has been o'ltained
and compared with profile obtained in 2-inch brass pipe,

(h) "Study of the zone of transition in laminar flow near the entrance to a smooth pipe."
K. C. Asthana, Ph. D. Thesis, February 1951.

(1083) DESIGN OF CAVITATION EXPERIMENTAL EQUIPMENT.

(b) Laboratory project.
(c) Prof. M. Bogema, School of Civil Engineering, Cornell University, Ithaca, N. Y.
(d) Experimental; design for master's thesis.
(e) Collection of data on existing cavitation equipment and design of equipment for the

Coniell Hydraulic Laboratory.

(1084) FLOW THROUGH 10-INCH DUPLEX STRAINER.

(b) J. A. Zum Mfg. Co., Erie, Pa.

(c) Prof. M. Bogema, School of Civil Engineering, Cornell University, Ithaca, N. Y.
(d) Experimental; operation.
(e) Head loss coefficients determined for rates of flow from TOO to 310O gpm for clean and

partially clogged screens.
(f) Canpieted.

(1085) DIAPHRAM PUMP OPERATION.

(b) Ace Pump Co., Memphis, Tenn.
(c) Prof. M. Bogema, School of Civil Engineering, Cornell University, Ithaca, N. Y.

(d) Experimental; operation.
(e) Study to determine basic relations between speed of operation, cam radius, piston

diameter, length and size of connecting pipe necessary to prevent water hammer.

(1086) GRAVITY WAVES IN SHALLOW WATER.

(b) Laboratory project.
(c) Prof. M. 3. Priest, School of Civil Engineering, Cornell University, Ithaca, N. Y.

(d) Experimental; basic research for Ph. D. thesis,
(e) To study the change in character of gravity waves in water as the waves move from deer

water into shallow water over a reef parallel to the direction of wave motion.
(f) Completed,

(g) A criterion for mimimum depth of water over the reef, for waves of different characterls
ties, has been established. Also a relationship between the height of waves in shallow
water and in deep water, based on wave steepness and depth of water over the reef, has

been found,
(h) "The passage of oscillatory waves over a reef." J. Amouzegar, Ph. D, Thesis, Cornell

University, February 1951-

(1087) WAVE TANK STUDIES OF BEACH STABILITY RELATED TO VARIOTO WAVE CHARACTERISTICS,

(b) Office of Naval Research, Washin^on, D. C.

(c) Prof. D. J. Belcher, School of Civil Engineering, Cornell University, Ithaca, N. Y,

(d) Experimental; basic and applied research.
(e) To tie the changes in a beach condition, i.e, changes in its texture, its profile, and

its firmness, to the characteristics of the waves acting on the beach and eventually to
the prevailing weather condltiona.
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(g) New criteria for the effect of waves on beaches have been established. The Importance
of wave frequency and previous beach condition has been brought out.

(h) Progreaa reports by J. Amouzegar pending publication.

(1088) MOKEL STUDIES OF THE DEVELOPMENT OF BEACH FORMS.

(b) Office of Naval Research, Washington, D. C.

(c) Prof. D. J. Belcher, School of Civil Engineering, Cornell University, Ithaca, N. Y.

(d) Experimental; applied research for master's thesis.
(e) To Investigate the effect of waves on various types of beaches. Influence of grain

size and beach form studied.
(f ) Thesis for master's degree by G. J. Fallon, being ccanpleted.

(ffiORGIA INSTITUTE OF TECHNOLOGY, School of Civil Engineering.

Inquiries concerning Projects Nos. 291, 8i|-l, and 1089 should be addressed to Prof. C. E.
Kindsvater, School of Engineering, Georgia Institute of Technology, Atlanta, Ga.

(291) FLOW OF WATEE OVER HIGHWAY EMBANKMENTS.

(b) Laboratory project.
(d) Experimental J basic research and design.

(e) Testa on a l;6-acale model of a typical highway embankment section have been completed.
Preliminary testa on a l:12-scale model are underway. Tests are being conducted in a

15-inch wide flume. Variables Include roughness and ahape of crown, slope and height
of embankment. Data Include discharge calibration, water-surface profiles, and tail-
water levels corresponding to (1) free flow, (2) incipient submergence, (3) lower
limit of surface flow, (4) upper limit of plunging flow, and (5) submerged flow.

Theoretical analyaea for generalized application are continuing.

(f) Reactivated, (Suspended during 19^9-50 academic year).

(841) SPILLWAY MODEL STUDIES, JACKSON'S BLUFF DAM.

(b) Florida Power Company, St. Petersburg, Fla.
(d) Experimental; for design.

(e) A l:120-3cale model of the spillway, adjacent abutments, and about 1,200 feet of river
channel, with both fixed and movable beds, and a l:30-3cale sectional model of three bays
of the spillway were constructed and tested. Principle objective was the design of an
apron extension to relieve excessive erosion below the existing dam.

(f) Completed,
(h) Final report submitted to Florida Power Company.

(1089) SPILLWAY MODEL STUDIES, FURMAN SHOALS DAM.

(b) Georgia Power Company, Atlanta, Ga.
(d) Experimental; for design.
(e) A l:120-acale comprehensive model and a l:40-3cale sectional model, both with fixed and

movable beds, were constructed and tested. Objectlvea Included dealgn of the stilling
baaln and training walla, development of a gate -operating sequence, measurement of pres-
sures and surface profiles over the face of the spillway, and calibration for free dis-
charge ,

(f) Completed,
(h) Final report submitted to Georgia Power Company.
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DNIVEESITY OF IDAHO, Engineering Experiment Station.
j

(5'^7) stuhy of principles, ievelopment, aot) use of high altitdie precipitation gages.
I

(b) Laboratory project; in cooperation vith United States Army Engineers, Weather Bureau,
Forest Service, and Bureau of Reclamation.

(c) Prof. C. C. Wamlck, College of Engineering, UhlTerslty of Idaho, Moscow, Idaho. 1

(d) Experimental; design and development.
(e) Testa conducted on movement of air around precipitation gages using a slow-speed wind

tunnel. Information la being aought regarding proper design of windshields. Precipita-
tion gages have been installed at Mullan Pass, Idaho and at the Prieat Biver Experlmenta]
Forest to check the performance of various shield designs under actual operating condi-
tions against performance observed In wind tunnel studies.

(g) Photographs obtained illustrating wind behavior with sawdust blowing around the gages,
with and without windshields. CcMiparatlve catch tests made, using sawdust as a simulated
snowstorm.

(h) "Wind studies on shielded snow gages." Presented at annual meeting of Western Snow j

Conference, April, 19^9. I

(5*^8) METHODS OF EVALUATING SEEPAGE LOSSES IN IRRIGATION CANALS. |

(b) Laboratory project; In cooperation with Geological Survey and Bureau of Reclamation.
(c) Prof. C. C. Wamlck, College of Engineering, University of Idaho, Moscow, Idaho.

|^

(d) Field investigation; applied research for development.

(e) Methods of measuring seepage losses are being studied using seepage meters, current metei

and volumetric measurements of loss from pondage sections. Unllned and compacted earth
canals are being studied neeir Post Falls, Idaho, to provide better means of evaluating
seepage losses and to give data on the effectiveness of earth-lined canals.

(g) Three years of experimentation have been completed. Data being processed for a bulletin.

(842) THE PROBLEMS AND LIMITATIONS OF SPRINKLING AS A METHOD OF APPLYING IRRIGATION.

(b) Laboratory project; in cooperation with Soil Conservation Service and Bureau of
Reclamation. This project carried on under Agricultural Engineering Experiment
Station.

(c) Prof. M. C. Jensen, Agricultural Engineering Department, Univeraity of Idaho, Moscow,
Idaho.

(d) Experimental and field investigation; design and operation.
(e) To develop a self-cleaning screen for sprinkler ayatema, and to determine hydraulic

performance of current sprinkler system design. A cost study is also being made.

(g) A study haa been made of cost of sprinkler irrigation, and tests have been completed In
the laboratory and field on methods of screening irrigation water for sprinkler systems.

A bulletin Is being prepared on screening.
(h) "Screening water for sprinkler irrigation systems." B. E. Berry, Master's Thesis,

University of Idaho, June, 1950.

"The coat of sprinkler Irrigation In Idaho." B. L. Brooks, Master's Thesis, Ttolverslty

of Idaho, June, 1950. (Available on loan).

(1090) AN ABSOLUTE VISCCMETER FOR NEWTONIAN FLUIDS.

(b) Laboratory project; sponsored in the Mechanical Engineering Department.

(c) Prof. N. F. Hlndle, Mechanical Engineering Department, University of Idaho, Moscow,

Idaho.

(d) Theoretical laboratory inveatigation; design and development for master's thesla.

(e) To develop and construct an instrument to measure absolute viscosity.

(g) Literature survey and assembly design la complete. Ifiiit is being constructed.

(1091) A STUDY OF CANAL LININGS FOR CONTROLLING SEEPAGE LOSSES,

(b) Laboratory project; in cooperation with U. 3. Bureau of Reclamation.

(c) Prof. C. C. Wamlck, College of Engineering, University of Idaho, Moscow, Idaho.
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(d) Field investigation; applied operational research,

j

(e) A study is being made of the effectiveness and permanency of different prefabricated
linings by installing short test sections of lining in operating canals. Information
la being obtained on seepage loss before and after being lined.

(g) Three test sections have been lined and data on seepage loss and ground vater level
fluctuations are being processed.

ILLINOIS INSTITUTE OF TECHNOLOGY, Technology Center.

(1) FRICTIONAL RESISTANCE IN RCWffl PIIES.

(b) Laboratory project sponsored by the Office of Naval Reseeurch.

(c) Dr. V. L. Streeter, Illlnoia Institute of Technology, Technology Center, Chicago 16, 111.
(d) Experimental; basic research.
(e) To investigate the frlctional resistance coefficient "f" and the velocity distribution

profile in artlflcally roughened pipes, at Raynolds numbers less than 50000. The region
of transition from laminar to turbulent flow will be investigated to supplement previously

I obtained data for fully developed flow. The artificial roughnesses are helical grooves
of square profile machined into 4.5-inch aluminum pipe at several spacings. Three
different relative roughnesses will be investigated. Tests are planned to establish the
velocity distribution in the wall region for smooth pipe flow,

(h) First issue of quarterly progress, "Frlctional resistance in rough pipes."

ILLINOIS STATE WATER SURVEY DTTISION.

Inquiries concerning Projects Nos. 556 to 561, incl., and 845 should be addressed to
Dr. Max Suter, Head, Engineering Research Subdivision, Illlnoia State Water Survey
Division, Box 232, Urbana, Illinois.

(551) RONOFP FRCM SMALL WATERSHEDS.

(b) Laboratory project, in cooperation with (Jeological Survey.
(c) Mr. W. J. Roberts, Illinois State Water Survey Division, Box 252, Urbana, 111.
(d) Field investigation; applied research, design.
(e) Measurements are being made of watershed rainfall and stream flow, of stage, discharge

over the spillway, and municipal pumpage on five small water supply reservoirs in Illinois.

(g) Twenty-one years of continuous measurements have been completed.

(552) SEDIMENTATION OF ILLINOIS RESERVOIRS.

(b) Laboratory project, in cooperation with Soil Conservation Service and Illinois Agricultural
Experiment Station.

(c) Mr. J. B. Stall, Illinois State Water Survey Division, Box 232, Urbana, 111.
(d) Field investigation; applied research.
(e) For design of water supply reservoirs, measurements of sediment accumulation have been

made on sixteen lakes in Illinois. Sediment samples are being analyzed and complete
surveys of watershed soil type, slopes, land use, and conservation practices are being
made.

(g) Results at Lake Decatur, Decatur, 111., showed correlation between rate of sedimentation
in the reservoir and the land use on the watershed.

(553) RADAR-RAINFALL PROJECT.

(b) Laboratory project, in cooperation with the Pflater Hybrid Com Co., El Paso, 111.
(c) Mr. G. E. Stout, Illinois State Water Survey Division, Box 232, Urbana, 111.
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(d) Field investigation; basic research.
!

(e) A radar Installation is being used to track rainc loads, showing extent of each rain area
|

and moveiaent. Eainfall data are collected over a concentrated network of 51 rain gages
j

and correlated with the radar for quantitative rainfall measurement. Movies are being
made of the PPI scope. i

(g) Eesults indicate that radar will give an acuurate picture of rainfall extent. Eadar !

was used for short period rainfall forecasts.
|

,:i

(555) EVAPORATION IN ILLINOIS. v|

i

(b) Laboratory project. ,i

(c) Mr. W. J. Eoberts, Illinois State Water Survey Division, Box 232, XJrbana, 111.
|

(d) Field investigation; applied research. I

(e) Measurements are being made of evaporatoon at three Class A pan-type stations In northem|
central, and southern Illinois. Vapor pressure gradients are obtained at Four-Mile Cribj
in Lake Michigan and at Urbana.

(g) Measurements at Urbana were unreliable due to instrument failures. Equipment at Four-
Mile Crib installed in August, 1950.

(556) PEEMEABILITY OF GRATED SAND MimmES.

(b) Laboratory project.
(d) Experimental; basic research.
(e) The permeabilities of known mixtures of graded aand are measured to determine functional

changes

.

(f ) Permeability tester was installed in Peoria Laboratory.

(557) TURBULENT FLOW THROOGH SRANULAE MEDIA.

(b) Laboratory project.
(d) Experimental; basic research.
(e) Critical flow is determined to define conditions under which turbulent flow occurs out-

side of well screens.
(f ) Permeability tester installed.

(g) In flow through granular media, the Eeynolds number cannot be calculated from ordinary
formulas. By assuming a critical Reynolds number as existing at the determined critical
flow conditions, the corresponding pore size can be calculated. This has been done In

preliminary tests, but further work is needed to get a correlation with screen analysis.

(558) STUDY OF CAUSES AND PREVENTION OF SAND BOILS,

(b) Laboratory project.
(d) Field investigation; basic research.
(e) Sand boils occurring during floods in levied districts are mapped, classified, and gam-

pled. Also sampled are river and nearby well waters.

(g) Frcsn chemical analyses and temperature measurements it was found that the water flowing
in typical sand boils (those free frcsn pipe connections towards the river) is different
from the river water and similar to well water in neighboring wells. Such sand bolls
can be stopped from flowing by damming them up to a level that is below that of the
river stage. They are not caused by leaks through the levee.

(559) ARTIFICIAL EECHAEGSE OF GHOOND WATEE.

(b) Laboratory project.
(d) Experimental laboratory and field investigation; basic research.
(e) Experimental field pit under construction.

jj ^
(f) Suspended, waiting for completion of Peoria Laboratory.

(560) GEOUND WATEE INVESTIGATION IN THE PEORIA, ILLINOIS, DISTRICT.

(b) Laboratory project,
(d) Field investigation; basic research.
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(e) To determine the ground water resources of the district, inventory of veils vas made,

including construction and logs of veils. Ground vater levels are measured continuously,
pumpage data collected, river stages and rainfall recorded, chemica] analyses for changes

in composition of ground vater are made, areas of infiltration are determined, and all

data are correlated with consideration of local ground conditions.

(g) The existence of a recession was proven to be due to overpumpage and high local concen-

tration of pumpage. Remedial measures have been recomniended.

(h) "Apparent changes in water storage during floods at Peoria, 111." Max Suter, Trans.

Amer. Geophys. Union, Vol. 28; 425. 19'*7.

"Groundwater in the Peoria Region." Bulletin 59> State Water Survey, 1950.

(561) GROUND WATER UTTESTIGATIOR IS THE EAST ST. LOUIS AREA.

(b) Laboratory project.

(d) Field investigation; basic research.

(e) To determine th© ground water resources of the district, inventory of wells was made,
including construction and logs of wells. Ground water levels are measured continuously,
pumpage data collected, river stages and rainfall recorded, chemical analyses for changes
in composition of ground water are made, areas of infiltration are determined, and all
data are correlated with consideration of local ground conditions.

(g) The existence of a recession was proven In locally overpumped areas,

(8145) GROUND WATER RESOURCES IN JO DAVIESS, STEIHENSON, AND CARROLL COUNTIES.

(b) Laboratory project.
(c) H. F. Smith, Illinois State Water Survey Division, Box 252, Urbana, 111.

(d) Field investigation; applied research.
(e) To determine ground water resources of the area, water level contours of the sandstone

aquifers, transmissibility and storage coefficients of the aquifers, quantity of weter
available were obtained.

(g) Data indicate that plezometric surface conforms generally with topography, with a 500-
foot drop In about 50 miles with no apparent withdrawal. The sandstone aquifers are
overlain with 100 to 500 feet and more of Impervious limestone.

(6^4) GROUND WATER RESOURCES IN CHAMPAIGN COUNTY.

(b) Laboratory project.
(c) H. F. Smith, Illinois State Water Survey Division, Box 252, Urbana, 111.
(d) Field Investigation; applied research.
(e) To determine ground water resources of the county, water level contours of two glacial

aquifers. Pumping tests to determine transmissibility, rates of flow into heavily
pumped areas.

(g) Data show little, if any, communication between two glacial aquifers. Withdrawal in
heavily pumped area exceeds recharge by 50 percent.

(h) "Groundwater resources in Champaign County." Report of Investigation No. 6, State Water
Survey, 1950.

(845) EXTENSION OF THEIS' NON-EQUILIBRIUM THEORY FOR VARIABLE FLOW.

(b) Office project.
(d) Theoretical; basic research.
(e) Development of formulas that could be used for conditions of variable flow.

(g) Formulas developed for most important types of variable flow, but the series obtained
have not been calculated for wide ranges.

(1092) HYIEOLOGIC CYCLE EVALUATION.

(b) Laboratory project; carried out in cooperation with the U. S. Geological Survey,
(c) G. E. Stout, Illinois State Water Survey, Box 252, Urbana, 111.
(d) Field Installation; applied research.
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55 ralngages, 5 stream-gaging stations, 5 groundwater level recorders are being main-
tained. Data vill be used in analyzing storm rainfall, runoff relationships on small
watersheds and effect of rainfall on the water table.

Complete analysis of 3 years of storm rainfall data is being analyzed.

UNlVERSiry OF ILLINOIS, Fluid Mechanics and Hydraulics Laboratory, Department of Theoretical
and Applied Mechanics.

Inquiries concerning Projects Nos. 562 and 1095 should be addressed to Prof. F. B. Seely,''

Head, Department of Theoretical and Applied Mechanics, 2lh Talbot Laboratory, University
of Illinois, Urbana, 111.

AN EXPERIMEHTAL AND ANALYTICAL STUDY OF LAMINAR FLOW AND THE CEITICAL YELOCITT IN OPEN
CHANNELS.

Laboratory project.
Basic research and master's thesis.

A lucite channel 6 inches in cross -section and 15 feet long and a glass -walled channel
lb inches wide, 26 Inches deep, and 30 feet long have been used to study velocity
distributions.
Data are now being analyzed.

AN INVESTIGATION OF A NEW OPEN CHANNEL FORMULA BASED ON DIMENSIONAL ANALYSIS AND COR-
RELATION OF OPEN CHANNEL DATA WITH THAT OF CLOSED CONDUITS.

Laboratory project.
Experimental and analytical.
Data have been collected on the flow of water in a 60-foot triangular, variable -slope
flume. These data have been used to make a dimensionless graph and also a comparison
with established pipe flow data. Several roughnesses as well as the smooth channel will
be Investigated.
One master's thesis has been written with data from channel in smooth condition. A fair
correlation with pipe flow was found.

—
I

I

I

UNTVERSITY OF ILLINOIS, Hydraulic Engineering Laboratory, Department of Civil Engineering.

Inquiries conceming Projects Nos. %U, and 1094 to IO98, incl. , should be addressed to
Prof. J. J. Doland, Director of Hydraulic Engineering, University of Illinois, Urbana, 111

(564) HYIKOLOGY OF URBAN AREAS.

(b) Laboratory project; in cooperation with the Illinois Water Survey Division, and U. S.

Geological Suirvey.

(d) Experimental; for design and masters' theses.
(e) Thirteen rain gages, one complete evaporation station Including recording dew-point

device, one radar station, and one recording stream gaging station are being Installed
for the determination of rainfall and runoff for an area comprising about seven square
miles.

(IO94) STUDY OF HIGHWAY INLET BOXES AND DISCHARGE PIPE SHAPES.
'

(b) Laboratory project, in cooperation with Illinois Division of Highways and Bureau of
Public Roads.

(d) Experimental; basic research.
(e) Full scale tests of 2 by 4 foot, 2 by 3 foot, and 2 by 2 foot inlet boxes, 5 feet and 3

feet deep, are being tested with C. I. bell, square and, rounded discharge pipe shapes.

Velocity of approach to inlet box la varied to simulate different approach gutter grades.
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(1095) SCAIE MOEEL STUDIES OF INLET BOXES.

(b) laboratory project. In cooperation with Illlnola Division of Elghvays and Bureau of
Public Eoads,

(d) Experiments.! J applied research, field, design.

(e) Model tests of Inlet boxes with the aim of utilizing kinetic energy of the falling Jet
to obtain higher discharges In connecting pipes. Temperature studies are being conducted
to determine the desirability of catch basins as head reservoirs for winter grate opera-
tion.

(1096) FOIL SCALE GOTTEE TESTS.

(b) Laboratory project. In cooperation with Illinois Division of Highways and Bureau of
Public Eoads.

(d) Experiments.!; applied research.
(e) Determination of roughnsss coefficients for different degrees of surfacing on concrete

gutters. Test section 120 feet long, adjustable slope, maximum Q = 5.5 cfs.

(1097) COEEECTION OF SCODB BELCW TWO PIEE KEGBWAY BBIDOl.

(b) Laboratory project, in cooperation with Illinois Division of Highways.
(d) Experimental; applied research,
(e) A 1:50 scale model of an overflow bridge on flood plain of the Wabash Elver has been

constructed to determine the cause of excessive scour downstream from the bridge.
Eemedial dikes and topography changes will be tested to determine their suitability.

(1098) EESEF70IP mmu
(b) laboratory project.
(d) Esperlmeatal; basic research.
(e) Model of unit width of triangular longitudinal section reservoir has been constructed

with one entire side of luclte, Eeservolr Is hO feet long, k feet deep at dam, and 11
inches wide. Studies on density currents are Just beginning.

IOWA IBSTITOTE OF HYDRAULIC EESEAECH, State University of Iowa.

Inquiries concerning Projects should be addressed to the following, all at State University
of Iowa, Iowa City, Iowa:

Nos, 66, 68, 299, 566, 1108, and 1110 a, to Prof. J. V, Howe.
Hos. 69» 568, 850, and 1107 to Mr. Emmett M. Lauraen.
Nos. 72, 75 , 79, 302, 853, 85^, 1099, 1100, 1101, IIO5 ...to Dr. Hunter Eouse.
Nos. 81, 82, 298, 567, 1104 to Dr. John S. McNown,

(66) HYDROLOGIC STUDIES, EAISTON CEEEK WATEESHED.

(b) Cooperative project with Department of Agriculture and Geological Survey.
(d) Field Investigation; applied research and masters' theses.
(e) Study being made of relation between rainfall and runoff over a small area. Discharge

from a 5-siuare-Bill© erea measured by Geological Survey; rainfall records at five auto-
matic recording stations collected by Soil Conservation Service. Continuous records since
192k of precipitation, runoff, ground-water levels, and vegetal cover.

(g) Yearly records available for examination at Iowa Institute of Hydraulic Eesearch.
(h) Annual reports since 1924 available in files at Iowa Institute of Hydraulic Eesearch.

(67) COOPERATm: SUEFACE-WATER INVESTIGATIONS IN ICWA.

(b) Cooperative project with Geological Survey,
(c) Y, E. Bemilon, Iowa Institute of Hydraulic Beserach, Iowa City, Iowa.
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(d) Field Investigation; collection of basic stream flow cfata. 'ji

(e) Stream-flow and sediment measuring stations maintained throughout Iowa cooperatively on a !

continuing basis. Records collected by standard methods of Geological Survey,
|;

(g) Records of stream flow and sediment discharge computed yearly.
;j

(h) Records contained In Weter-Supply Papers of Geological Survey.
!j

(68) HYDBOLOGIC STUDIES, RAPID CREEK WATERSHED.
j

J

(b) Cooperative project with Department of Agriculture and Geological Survey. '

(d) Field investigation; applied research and masters' theses. 1

(e) Study being made of relation between rainfall and runoff over a small area. Discharge from'
a 25-3quare-mlle area measured by Geological Survey; rainfall records at four autonatlc

j

recording stations collected by Weather Bureau. Continuous records since 19^1 of precipi-
tation, runoff, and ground-water levels.

1

(g) Rainfall records published in Weather Bureau Climatological Bulletins, and surface runoff i

and ground-water levels in Geological Survey Water-Supply Papers. i

(69) RELATION OF SEDIMENT CHARACTERISTICS TO BED EROSION.

I

(b) Cooperative project with Office of Naval Research, Department of the Navy. I'

(d) Experimental; for doctor's thesis.
j

(e) To evaluate general relations between geometric and kinematic parameters of flow and mean
size and grading of bed sediments for an arbitrary condition of scour. Experiments con- iji

ducted in glass-walled flume 15 feet long, 3 feet deep, 1,5 feet wide with a two-dimen- I

sional horizontal Jet, Selected gecmetrical proportions kept constant, the variables beingll
the rate of flow, the mean diameter and standard deviation of the sediment, and time and
depth of scour.

j)

(72) ELECTRICAL ANALOGY OF THREE-DIMENSIONAL FLOW,
|

(b) Cooperative project with the Office of Naval Research, Department of the Navy. i

(d) Experimental; basic research, '

(e) Methods previously reported upon are being extended to the rapid exploration of pressure
variation at rounded inlets of conduits having rectangular cross sections. '

(h) "Application of the electrical analogy to hydrodynamics problems in three dimensions." '

P, G. Hubbard and S. C. Ling. State University of Iowa, 1950. (Presented at Jackson
meeting of A.S.C.E., Hydraulics Division; in preparation for publication).

'i'

(73) MEASUREMENT OF TURBULENCE IN FLOWING WATER.

(b) Waterways Experiment Station, Corps of Engineers.

(c) Philip G. Hubbard, State University of Iowa, Iowa City, Iowa.
I

(d) Experimental development.
(e) To develop practical instruments for the field measurement of turbulence in flowing water.

Instruments are planned to include a rigidly mounted unit for shallow water over a consid-
erable velocity range, a unit to be suspended on a cable for deep water, and a tape record-
er for evaluation of means and root -mean-squares of three velocity ccaiponenta.

(75) DIFFUSION OF SUBMERGED JETS,

(b) Cooperative project with the Office of Naval Research, Department of the Navy.

(d) Experimental; for graduate theses.

(e) To provide information on distribution of velocity and turbulence in two- and three-dimen-

sional submerged Jets. The velocity distribution in the air jet with unlimited boundary

was originally studied aa a function of longitudinal and lateral distribution, velocity of

efflux and size of outlet, Eind results were reduced to dlmenslonless relationships. The

distribution of turbulence is being studied in a similar manner. The investigation is

being extended to the diffusion of flow under various related boundary conditions.
;

(h) "Characteristics of mean flow and turbulence at Ein abrupt two-dimensional expansion,"
|

Haieh-Chlng Hsu- Ph. D. Thesis, State University of Iowa, Feb. 1950. (Available on loan).
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CAVITATION.

Cooperative project with the Office of Naval Research, Department of the Navy.
Experimental and theoretical; basic research and graduate theses.
Basic information on pressure distribution for systematically varied boundary conditions
under various degrees of cavitation Is being obtained in two variable-pressure water
tunnels and a special cavitation tank. Measurements made of effect of variation of bound-
ary form, Reynolds number, and degree of cavitation on the pressure distribution around
the ellipsoidal, conical, and rounded head bodies of revolution at various angles of yaw;
and disks, spheres, and ellipsoids. Tests conducted on pressure distribution and cavita-
tion near a boundary discontinuity, such as a gate slot, to obtain data for a systematic
series of slot dimensions and superelevations of the downstream edge of the slot. Studies
being made on high-velocity submerged Jets, using underwater noise as a criterion, to
determine cavitation parameters, and tests to evaluate relations between cavitation index
and temperature, relative velocity, and nozzle gecmetry. Effect of relative spacing on
pressure distribution around a grid of equidistant cylinders mounted perpendicular to a
steady, uniform, two-dimensional flow is being determined. Pressure distributions are
being measured in the new water tunnel at Reynolds numbers above the boundary-layer
critical, including various stages of cavitation.
Bulletin prepared describing measurements on various head forms at zero angle of yaw.

Studies of effects of yaw and of boundary discontinuities completed, and theses prepared.

MATHEMATICAL ANALYSIS OF P!RES.3URE DISTRIBUTION.

Office of Naval Research, Department of the Navy.

Theoretical; basic research.
Improved methods of applying Irrotational-flow theory to problems of hydraulic design are

being sought and used to obtain information on specific problems. Pressure distributions
around faired boundary forms are obtained mathematically, neglecting viscous effects using
both exact smd approximate methods. Where possible, results are compared with experimen-
tal measurements in other studies. Study Includes ellipsoidal and rounded-head forma with
cylindrical afterbodies, two-dimensional wedge shapes, faired struts, and two-dimensional
inlet sections. Ellipsoidal forms have been studied at various small angles of yaw.

Modifications of the K^rmin approximate source-sink method and others are used. Relaxa-
tion technique is being applied to boundary transitions. Jet profiles, and the form of

cavitation pockets. Approximate methods of determining the body profile for a given
pressure or velocity distribution are being sought.

Computations for wedge shapes of various angles and representative ccsnputations for
several boundary forms have been completed. Relaxation method has been applied to prob-

lems of efflux and cavitatlon-pocket formation in axisymmetric flow. A relatively rapid
method of approximation, depending on determination of sets of coefficients in Legendre
Polynomials, has been devised for determining the body form for a given pressure distri-

bution. Problems of divided flow have been analyzed as the two-dimensional counterpart
of slde-welr and manifold flow. The results of computations for axisymmetric head fonng
are compared with experiments In the reports listed under Project 79 on page 35-

"Approximate analyses interrelating pressure distribution £ind axisymmetric body form."
Sn-Yun-Hsu. Ph. D. Thesis, State University of Iowa, Feb. 1950. (Available on loan).

HYDRAULICS OF MANIFOLDS.

Laboratory project; sponsored by Committee on Hydraulic Research, Hydraulics Division,

A.3.C.E-
Siperlmental; for design and masters' theses.

Divided and confluent flow have been studied in a 2- inch smooth brass pipe with a single
right -angle lateral to determine effect of discharge and diameter ratios upon the changes
in pressure at the Junction. The effect of spacing in multiple -lateral manifolds and
the pattern of flow and pressure variation in the immediate vicinity of the Junction were
studied.
Ccxnpleted.

"Studies of multiple laterals in manifold flow." Adolfo Yanes. Master's Thesis, State
University of Iowa, Feb. 1951. (Available on loan).
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(298) FAIL VELOCITY OF SEDIMENT.
\

(b) Laboratory project.
{

(d) Experimental; basic research and masters' theses.

(e) The effect of a cylindrical boundary and particle shape on the fall velocity of Individual
particles, and of concentration on rate of settlement of sediment are being Investigated.
Velocities of spheres, falling along axes of vertical cylinders of selected diameters and
through fluids of different viscosities have been determined. Using stroboscoplc timing
and a thermostatically controlled bath, data have been obtained for sphere to cylinder
diameters ranging from zero to unity, and for Reynolds numbers less than 1000, For largeri

values of E, drag force on a sphere fixed in a cylindrical conduit has been determined
j

from measured pressure distributions and computations of surface drag. Approximate
3

theoretical analyses agree veil vith experimental results within the Stokes' range. Fall I

velocities for a variety of regular shapes have been determined. Measurements are being
made of the effect on fall velocity of particle concentration in uniformly dispersed
suspensions of sediment, and for the effect of a vertical wall or the mutual effect of twoi

identical particles displaced horizontally using clouds of uniform sediment.

(g) Study of cylindrical boundary effect and principal effects of shape are completed, EatioSj

of the principal sixes are found to be significant shape parameters. The effects of sedl-
|

ment concentration on fall velocities are rather pronounced even for low concentrations.
Eepresentatlve results have been obtained concerning the effect of a plane vertical bound-j

ary and mutual interaction of two spheres. For uniform particles settling in a homogenous
suspension, the results can be expressed by: i

Wo= w(l + f ),
'

where w^ = actual fall velocity, w = fall velocity for single particle, and C =

concentration in terms of submerged weight. It is believed that results can be extended
to the case of graded particles settling In a stratified suspension.

(h) "Effect of shape of particles on their settling velocities - trlaxial particles." Himanau!

Eanjan Pramanik. ^fester•s Thesis, State University of Iowa, Feb, 1950. (Available on

loan).

"Mutual influence of two freely falling spherical particles and the effects of a plane i

vertical boundary on a single spherical particle." Jagdlsh EaJ Banmi. Master's Thesis,

State University of Iowa, Aug. 1950. (Available on loan).
1

"Effect of a cylindrical boundary on the drag of spheres." John Terhune Newlin. Master's!

Thesis, State University of Iowa, Aug. 1950. (Available on loan). i

(299) EETERMIHATIOH OF HJESSURE DISTRIBUTION CAUSED BY FLOW OF AIR OVER A SERIES OF THREE-

DIMENSIONAL BUILDIHG FORMS.

(b) In cooperation with Office of Naval Research, Department of the Navy.

(d) Experimental; applied research and masters' theses.
\

(e) To determine pressure distribution on simple three-dimenBlonal building forms of various '

proportions, for winds of different orientations. Eectangular building models, with '

length-width ratios of 1, 2, and 4, height-width ratios of 1/2, 1, 3/2, and roof angles

of 0", 15", and 30", were tested in a low-velocity air tunnel with approaching wind

directions of 0" , ky , and 90°, and maxlmam air velocity of 35 fps. Models of hanger- •

type buildings having length-diameter ratios of 1/2, 1, 2, U, and of flat walls having

length-width ratios of 1/8, to 3/2 were also made. These studies completed; investigation!

now being made of effects of eaves and parapets,

(g) Contour maps of pressure distribution showed that positive pressures occurred on the wind

ward walls only, while severe negative pressures were found near the upwind roof comer
for quartering wind.

(302) SEDIMENT SIZE ANALYSIS BY MEANS OF PRESSURE DIFFEEENTIALS IN STRATIFIED SUSPENSION.

(b) Laboratory project,
(d) Experimental; doctoral dissertation.
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(e) To develop a technique for rapid size-frequency determination by meaaurement of preaaure
differentials during relative motion between sediment and suspending liquid. Sample is

Introduced at top of a water-filled tube containing a pervious piston which can be dis-
placed along axis of tube. Piezometers at top of tube and Just above piston permit
differential pressure, and hence immersed weight of suspended sediment, to be recorded
during traverse of tube by piston.

(f ) Device previously developed by H. J. Slcidmore now being extended by D. W. Appel to in-

clude electrical recording of pressure differential.

(566) EFFECT OF STORM LOCATION ON FORM OF UNIT HYIKOGRAPH.

(b) Laboratory project.
(d) Analytical Investigation; applied research for masters' theses.
(e) A study of the effect of runoff location on the form of the unit hydrograph for the Iowa

River.
(f) Completed.
(h) "Influence of the location of storm runoff on shape of the unit hydrograph." Yu-Cheh

Soong. Master's Thesis. State University of Iowa, Feb. 1950. (Available on loan).
"Mimlmum expected yield from small watersheds, using synthetic meteorological yeara."
C. E. Lewald. Master's Thesis. State University of Iowa, June 1950. (Available on loan).

(567) A STUDY OF FLOW OVER LATERAL SPILLWAYS.

(b) Laboratory project; partially supported by A.S.C.E. through J. Waldo Smith award.
(d) Experimental; applied research and masters' theses.
(e) Flow over a sharp-created weir in one side of a recteuigular channel is being studied as

a function of the channel and weir dimensions, the channel depth, and the Froude number
of the channel flow above the weir,

(g) A systematic investigation has been made of the veiriation of coefficient of discharge for
the lateral weir as a function of the various geoaetrlcal ratios and the Froude number of

the approaching flow. The discharge coefficient increased with increasing depth and
crest length and decreased with Increasing channel width. The variation of the coefficient
with the Froude number was more complex, the direction of the trend depending upon other
variables. For Froude numbers (V/ v/gy) greater than 0.7 an unstable hydraulic Jump

formed, causing considerable variation in the coefficient.

(h) "Experimental investigation of the discharge coefficient for a rectangular side weir."

Carloa Acosta-Sierra. Master's Thesis, State Tfclverslty of Iowa, Feb. 1951. (Available
on loem).

(568) SCOUR AT BRIDC3E PIERS AND ABUTMENTS.

(b) Iowa State Highway Commlasion and Bureau of Public Roads.
(d) To investigate the effects of pier and abutment geometry, sediment properties, and

stream-flow characteristics on the rate and pattern of scour, to provide safe design
criteria.

(f ) Initial phase, the study of pier and abutment geometry, and second phase, the study of
the effect of stream-flow characteristics. Is in progress. A related investigation, the
development of a bridge pier and footing which will limit scour action by proper geometry
of shape, is being carried on. Qualitative analyses are being performed in a 5-foot
flume with movable sand bed on models of a single circular pier.

(g) Report No. 1; "Scour around bridge piers and abutments, effect of geanetry of represent-
ative Iowa designs." Aug. 1950. (Request should be made of Iowa State Highway Commission,
Ames, Iowa).
"Progress report on model studies of scour around bridge piers and abutments." Jen. 1951«
(Request should be made of Highway Research Board, 2101 Constitution Avenue, Washington
25, D. C.

(850) MODEL STUDY OF SANTA CECILIA CANAL TRANSITIONS.

(b) Canadian-Brazilian Services, Ltd., Toronto, Canada,
(d) Experimental; applied research.

949143 O - 51 - 4
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(e) Model studies were made to determine head loss and scour downstream and to develop an
econcmical design for two open-channel expansions in a canal system. One transition is
from' a non-pressure tunnel section to a trapezoidal section of canal in earth, minimum
length of transition being required. The other is from rock cut to trapezoidal section
In earth along a curve. Designs depending on guide vanes to expand the flow were found
very satisfactory.

(f) Completed.

(g) Heport submitted to Canadian-BrazilIan Services, Ltd., Toronto, Canada. "Model studies
aid in design of Paralba Pirai diversion in Brazil." (Submitted for publication in
Civil Engineering in 1951).

(851) A CONSTAKT-TEMEEBATUBE HCT-WIEE ASEMC»1ETER FOR THE MEASDREMTHT OF TURBULENCE IN AIR.

(b) Laboratory project, and Office of Naval Research, Department of the Navy.
(c) Philip G. Hubbard, State University of Iowa, Iowa City, Iowa.
(d) Experimental; instrument design.
(e) The anemometer was designed to measure fundeimental properties of turbulence in a low-

velocity air tunnel, with special emphasis on simple operational techniques and high
sensitivity at low frequencies. The alms were accomplished by utilizing carefully design-
ed electronic control circuits emd maintenance of the wire temperature at a constant
level above that of the air stream.

(f) Completed.

(g) The instrument has been used to study turbulence behind screens and in a free Jet and In I

boundary-layer studies.
(h) An AC-brldge hot-wire anemometer with constant temperature operation." P. L. Bemsten.

Master's Thesis, State University of Iowa, Aug. 1950. (Available on loan).

(853) lESIGN OF HYmAULICS LABCEATORY EQUIPMENT.

(b) Central University of Venezuela, Caracas, Venezuela.
(d) Contract project.
(e) Design of modem equipment for student instruction In fluid mechanics and applied research

in hydraulic engineering.
(f) Completed.

(854) BOUNDARY-LAYER lEVELOPMBHT ON SMOOTH AND ROJGH SURFACES.

(b) Office of Naval Research, Depeurlanent of the Navy.
(d) Experimental and theoretical; basic research and graduate theses.
(e) Preliminary experimental investigation of the drag of smooth and rough surfaces in the

iow-veioclty air tunnel, including boundary- layer development, turbulence, and drag, has
been completed. A aimiiar study on artificaily roughened surfaces is under way. Pre-
liminary experiments have been made on surfaces roughened by symmetrical arrangements of

cubes.

(g) "An exploratory investigation of boundary-layer development on smooth and rough surfaces."
William Douglas Balnes. Ph. D. Thesis, Aug. 1950. (Available on loan).

(1099) AIR EHl-RAINMENT OF LIQUID JETS,

(b) Laboratory project.
(d) Experimental; basic research and master's thesis.
(e) The first phase involved the entrainment of air by vertical water Jets of various diam-

eters and efflux velocities.
(f) Dormant.

(g) The work described under (e) above has been completed.
(h) "Air entrainment of liquid Jets." R. W. Shirley. Master's Thesis, State Uhlverslty of

Iowa, Aug. 1950. (Available on loan).

(1100) BOUlfDARY-LAYER IfflVELOIMENT ON STEEP SLOPES.

(b) Waterways Experiment Station, Corps of Engineers,
(d) Experimental; basic research, for design and graduate theses.
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(e) Teats are being conducted in a sloping flume below a spillway crest to determine the
velocity distribution and boundary-layer thickness as a function of distance from the
crest, discharge rate, angle of slope, and bottom roughness, to develop a means of pre-
dicting the location of the zone at which the turbulent boundary layer intersects the
water surface and air entrainment begins.

(1101) MOVEMENT OF 3EDIMEHT IN HIGHWAY DRAINAGE SYSTEMS.

(b) Bureau of Public Roads.
(d) Experimental; for basic research and graduate theses.
(e) A study of the movement of sediment in pipes, including the pattern of sand transport

ani* the acccsapanying hydraulic energy losses; and a study of the effects of the geometry
of sand traps on their efficiency in sediment removal.

\

(1102) HISTORY OF HYIRAULICS.

(b) Laboratory project.

(c) Simon Ince, State University of Iowa, Iowa City, Iowa.
(d) Library research; for doctor's degree.

(e) To trace the historical development of the important theories of hydraulics, covering
the fundamental ideas of the science, the critical periods of development, and the
contributions of personalities of major importance.

(1103) PRESSURE DISTRIBUTION ON THE DOWNSTREAM FACE OF A SUBMERGED SPILLWAY.

(b) Laboratory project.

(c) Prof. Ake Alin, State University of Iowa, Iowa City, Iowa.

(d) Experimental; basic research and master's thesis.

(e) Studies were made to determine the pressures along the downstream face of a submerged
spillway face for various degrees of submergence, to obtain data to assist in evaluating
the water force along the downstream face. The data are useful in the study of stability
of low submerged dams. Discharge coefficients for various degrees of submergence were
also evaluated

.

(f) Completed.
(h) "Pressure distribution on the downstream face of a submerged weir." Michael Bar Shany.

Master's Thesis. State University of Iowa, June 1950. (Available on loan).

(110k) ACCELERATED MOTION OF A SPHERE.

(b) Laboratory project.
(d) Experimental; basic research and doctor's thesis.

(e) Force components on an oscillating sphere in a fluid were studied experimentally. Com-
ponents were separated into Inertial effective force and dissipatlve shear force. The
apparatus closely approximated simple harmonic motion of the sphere and the data were
analyzed on the assumption that the motion was exactly simple harmonic. Results were
applied to the allied problem of a stationary sphere in an oscillating fluid. Experi-
mental results were compared with analytical; and with earlier work in Germsmy. The
data are extended to present a simple analysis of the diffusion characteristics of sus-
pended sediment in water. Study is to be extended to Include other shapes and to obtain
more detailed information concerning the unsteady pattern of flow around submerged
bodies.

(f ) Suspended temporarily.
(h) "Accelerated motion of a sphere." M. R. Carstens. Doctoral Thesis. State University of

Iowa, June 1950. (Available on loem).

(1105) MlAG C0EFFICIEHT3 OF MULTIPLE PLATES AS A FUNCTION OF SOLIDITY RATIO.

(b) Laboratory project.
(d) Experimental; for master's thesis.
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(e) Systematic measurements were made in a iow-veloclty wind tunnel of dra^ on (1) four
symmetrically arranged squares of variable spacing, starting with a single large square;
(2) concentric rings of varying width, spacing and number; and (5) overlapped aquare-
meshed lattices of various bar-mesh ratios, starting with a single square ring. The
drag was expressed as a coefficient and related to the solidity ratio, (ratio of closed
area to total area enclosed by peripheral outline).

(f) Ccmpleted.

(g) (1) For any given number of multiple plates as spacing varies from zero to infinity
the drag coefficient varies from that of a solid plate to that of a aeries of independ-
ent plates; (2) for any given width-mesh ratio the greater the number of plates the
larger the drag coefficient; and (5) for a given solidity ratio the greater the number
of plates the greater the drag coefficient.

(h) "Drag coefficients of multiple plates as a function of solidity ratio." Tien-To Slao.
Master's Thesis, State University of Iowa, Aug. 19;>0. (Available on loan).

(1106) A DIRECT OPTICAL METHOD FOR MEASURIHG FLUID VELXITIES IS LAMINAR FLOW.

(b) Laboratory project.
(c) Prof. C. J. Posey, State University of Iowa, Iowa City, Icrwa.

(d) Experimental; basic research and master's thesis,
(e) A method and the apparatus for direct optical determination of the fluid velocity In

any filament of steady, uniform, laminar flow in an open channel were developed. The
method is no way disturbs the flow, except for the negligible effect of minute particles
of aluminum In suspension. Velocities were determined by comparing the movement of
images on a ground glass with a moving belt whose speed was precisely controlled over a
continuous range by a variable oscillator and synchronous motor.

(f) Completed.
(h) "A direct optical method for measuring fluid velocities in laminar flow." Ellis B.

Pickett. Master's Thesis. State University of Iowa, Aug. 1950. (Available on loan).

(1107) TRANSPORTATIOTI OF SEDIMETTT AS SUSPENIED AND TOTAL LOAD.

(b) Office of Keval Research, U. S. Navy Department.
(d) Experimental; basic research,
(e) To determine the suspended and total load as a function of hydraulic and sediment param-

eters. A recirculating flume 3 feet wide, 15 Inches deep, 100 feet long, and of vari-
able slope has been constructed (see Project 569j 1950). Distribution of sediment, and
total load will be measured. Effect of sediment transport on velocity distribution,
energy loss, and other hydraulic characterlaticai will also be evaluated.

(1108) RELATION OF WATERSHED CHARACTERISTICS TO THE FORM OF THE UNIT HYEROGRAPH.

(b) Laboratory project.
(d) Analytical investigation; basic research, for master's thesis.

(e) A study is being made of the relation of watershed characteristics of stream basins in

Illinois and unit hydrographs for those basins, recently developed by the Geological
Survey in cooperation with the State of Illinois.

(1109) A STUDY OF MEANDERS.

(b) Field project.
(c) Prof. C. J. Posey, State University of Iowa, Iowa City, Iowa.
(d) Field Investigation; applied research for master's thesis,
(e) A study of the various aspects of the meandering behavior of streams. Including field

measurements and qualitative observations. Numerical relations between discharge, bed
material, and slope of the streams were attempted. A device for measuring the length

of the meanders by traverses &long the frozen stream was developed.
(f) Completed.
(h) "A study of meanders." Cezar Nuguid. Master's Thesis, State University of Iowa, Aug.

1950. (Available on loan).
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;illO) MINIMUM EXPECTED YIELD FROM SMALL WATEESHEDS, USING SYNTHETIC METEOROLOGICAL YEARS,

(b) Laboratory project.

(d) Experimental and field research j for master's thesis.

(e) A system is proposed for constructing a synthetic meteorological period by applying the
theory of repeated trials to observed monthly meteorological data. The method permits

anticipation of critical dry periods for a desired design frequency. A device is also
proposed for avoiding the difficulty involved in estimating monthly groundwater storage.

(f) Completed.
(h) "Minimum expected yield from small watersheds, using synthetic meteorological years."

C. E. Lewald. Master's Thesis. State University of Iowa, June 1950. (Available on loan).

BE JOHNS HOPKINS UNIVERSITY, Institute of Co6peratlve Research.

Inquiries concerning Projects Nos. 555 > ^56, and 1111 should be addressed to Dr. John C.

Geyer, The Johns Hopkins University, Baltimore 18, Md.

(b55) HYIRAULIC BEHAVIOR OF STORM SEWER INLETS.

b} Baltimore City, Bpltimore County, and the Maryland State Roads Commission.
Experimental; basic research and design.

= ' Model tests of curb, gutter, and combination inlets of various designs for Inflow
changes with street dimensions of grade, crown and roughness. The design of the inlet
itself, of the inlet depression, and of deflectors at the inlet eire all under study.

(g) Tests on curb inlets, with and without depressions, and on combination curb and gutter
inlets of simple design without depression have been ccxnpleted and rating formulas de-
rived. Several patterns of gutter grates have been compared for efficiency in accepting
flow and, with each pattern installed in turn in a typical curb and gutter inlet, rating
curves for all patterns have been prepared. The use of inlet models having a reduced
scale on the order of 1:^ has been validated by field tests.

(h) Reports submitted to Journal of Sewage and Industrial Wastes for publication early in

1951. "Hydraulic behavior of storm drain Inlets, Part I- Flow into gutter inlets in a
straight gutter without depression." Wen Hslung Li, John C. Geyer and George S. Benton.
"Hydraulic behavior of storm drain Inlets, Part II- Flow into curb-opening inlets."
Wen Hslung Li, Khut K. Sorteberg and John C. Geyer.

(tt56) HYIKOLOGY OF STORM DRAINAGE SYSTEMS IN URBAN AREAS.

(b) Baltimore City, Baltimore County, and the Maryland State Roads Commission.

(d) Field investigation; basic research and design.

(e) Study of rainfall and runoff as affected by types and patterns of ground surface, length

and degree of slope, shape of watershed, pattern of drainage ways.

(g) Eleven recording rain gages are in operation to provide information on the temporal and
geographic pattern of stonns. One area of about 20 acres has been selected for intensive
study. The runoff from the whole area is being gaged and also that from a 0.5 acre paved
area within the whole.

(1111) DEVELOPMENT OF A FLOW GAGE FOR STORM SEWER DISCHARGES.

(b) Baltimore City, Baltimore County, and the Maryland State Roads Commission,
(d) Experimental; applied research.
(e) The development of gages for measuring both depth and velocity of the debris -laden,

shooting flow commonly found in storm sewers. The search is for a method generally
adaptable to existing storm sewers that does not require extensive alterations of the
sewer channel.
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(g) Methods attempted to date are; (1) an adaptation of the salt dilution method, (2)
an air-purged line in which air pressure Indicates the static head of the flow. Both
are unsatisfactory: (i) requires too extensive instrumentation for autcanatlc opera-
tion; (2) is only a partial solution In that velocity is not measured. A model
channel is being constructed where other devices will be tested.

LEHIGH UNIVERSITY, Fritz Engineering Laboratory.

(90)

Inquiries concerning Projects Nos. 90, 575, and 1112 to 1115, incl., should be addressed
to Prof. M. B. McPherson, Department of Civil Engineering and Mechanics, Lehigh Univer-
sity, Bethlehem, Pa.

STUDIES OF PRESSURE VARIATIONS CAUSED BY BOUNDARY MISALIGNMENT IN THEIR RELATION TO
CAVITATION IN HYDRAULIC STRUCTURES.

A.S.C.E. Subcamnlttee on Cavitation and the Lehigh Institute of Research.
Experimental; basic research; master's thesis.
Determination of pressure variation as a function of approach velocity and head, and
magnitude of misalignment. Study of pressure distribution along one surface of both a
rectangular open channel and a closed conduit in which a transverse step of variable
height has been placed. An attempt will be maae to define misalignment tolerances for
hydraulic structures.
Open channel study nearly completed; closed conduit study initiated. Within the scope
of the open channel study, extent of cavltatIon- indue Ive velocities nave been defined.
•'Open Channel .Study." Progress report to A.S.C.E. Bubcomrr-lttee on Cavitation, Aug. 1950.

MODEL STUDY OF THE LITTLE PINE CREEK, PENNSYLVANIA, DAM OUTLET STRUCTURE.

Laboratory project; major portion sponsored by Gannett, Fleming, Corddry and Carpenter,
i

Inc . consultants

.

Experimental; design.
Determination of stage -discharge relationships under varying conditions, evaluation of

conduit transition loss. Drop-inlet type, with orifice at top, trash rack moxmted over
orifice.
Completed.
"Design of dam outlet trash-rack verified by model teats." M. B. McPherson. Civil
Engineering. Aug. 1950.

MODEL aTUDY OF THE HILLS CREEK DAM, PENNSYLVANIA, CHUTE SPILLWAY.

Laboratory project; major portion sponsored by F. H. Dechant, Consulting iJnglneer.

Experimental; applied research; master's thesis,

1:24 scale model of a short spillway chute having a 45" direction change; supercritical
flow. Alternate designs being investigated,

A STUDY OF SHARP-CRESTED CIRCULAR WEISS.

Laboratory project.
Experimental; undergraduate thesis.
Study of the effects of variations in head, approach depths and diameter. Weirs are

circular in plan, radial in approach.

MODEL STUDY OF FALL RIVER DAM, KANSAS, SPILLWAY.

Laboratory project; graduate problem.

Experimental; undergraduate instruction.
1:100 scale including approach area, apron, tailwater area and talnter gates. Experi-

mental proving of Corps of Engineers Design.
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Nearlng completion.

(h)\ ** / Graduate student report will be available on loan.

1115) INEXPENSIVl!; DiMONSTRATION FLUID POLAEISCOPE.

(bj Laboratory project.

(^) Development.

(^) An effective familiar teaching aid, reduced to a minimum of cost.
(f) Completed.

"An inexpensive demonstration fluid polariscope. " M. B. Mcpherson and R. E. Nece. Un-
published, available on request. Publication of a sunsnaiy is pending.

jLOUISIANA STATii; UNIVJa^KSITY APfD A & M COLLEGE, School of Hydraulic Engineering.

(857) DETERMINATION OF DISCHARGE COEFFICIEKTS FOR SECTOR GATES.

(b) Laboratory project.

(c) Prof. Dwlght L. Glasscock, Louisiana State University and A & M College, Baton Rouge 3, La.

(d) Experimental; applied research for master's thesis.

I

(e) 1:50 scale models of gates having radii of 56, 5^, and 40 feet were constructed. Tests

I

to be made to determine discharge rates at various gate openings and differential heads.

I
(f) Inactive.

I

(g) Preliminary results obtained.

I

(h) "A study of discharge coefficients for vertical sector gates." Richard McLemore. Master's
Thesis, Louisiana State University and A & M College, Aug. 1950. (Available on inter-

library loan).

(.858) STUDY OF SUBMERCffiD BROAD CREST WEIR DISCHARGE CHARACTERISnCS.

I

(bj Laboratory project.

I

(c) Prof. Dwlght L. Glasscock, Louisiana State University and A 8e M College, Baton Rouge 3, La.
i< (d) Experimental; applied research for master's thesis.

(e) Tests will be conducted on ogee weirs and various broad-crested weirs to determine the
effect of submergence on discharge.

is) Preliminary results obtained.
(h) "A study of the discharge characteristics of submerged weirs." James R. Marable.

Master's Thesis. Louisiana State University and A & M College. Aug. 1950. (A-ailable
on interlibrary loan).

(859) STUDY OF FLARING DOWNSTREAM END OF CULVERTS UPON DISCHARGE.

(b) Laboratory project.
(c) Prof. Dwlght L. Glasscock, Louisiana State University and A & M College, Baton Rouge 3, La.
(d) Experimental; applied research for master's thesis.
(e) Tests will be made of scale models without flaring for verification and conparison.

Models will then be flared and changes in discharge observed.
(g) Preliminary results obtained.
(h) "Study of flaring outlet end of culvert to Increase rate of discharge." L. E. Venegas.

Master's Thesis, Louisiana State University and A & M College, Aug. 1950. (Available on
I interlibrary loan).

(860) THE EFFECT OF CHLORIDE CONTENT OF WATER ON FLOW THROUGH SAND.

(b) Laboratory project; in cooperation with the Geological Survey.
(c) Mr. George M. Slaughter, Louisiana State University and A & M College, Baton Rouge 5, La.
(d) Experimental; applied research for master's thesis.
(e) Tests will be conducted in a permeameter, having sand media. Tests will range from dis-

tilled water through sea water.



kk Louisiana State University and A & M College
University of Maryland

(g) Preliminary study completed.

(h) "A study of the effect of chloride content on the flow of vater through porous media."
W. E. Edens. Master's Thesis, Louisiana State University and A Se M College, Aug. 1950.
(Available on Interlibrary loan).

(861) THE DERIVATION OF SYMTHJiTIC UNIT HYDROGSAPHS FOR THE STREAMS OF LOUISIANA.

(b) Laboratory project in cooperation with the U. S. Geological Survey euad Department of
Public Works, State of Louisiana.

l'

^

(c) Mr. George M. Slaughter, Louisiana State University and A & M Coleege, Baton Rouge 3> La. tl J'

(d) Theoretical and experimental; applied research for master's thesis.

(e) Unit hydrographs were derived from existing data. These and the drainage basin charac-
teristics were compared and used to derive coefficients for the construction of synthetic
unit hydrographs.

(f) Master unitgraph derived for Louisiana streams.

(g) Ccmpleted. I

(h) "Synthetic unitgraph for streams of Louisiana." P. C. Stottlemyer. Master's Thesis,
Louisiana State University and A & M College. Aug. 1950. (Available on interllbrary loem)

(862) ANALYSIS OF THE RELATION OF TURBULENCE AND TELOCITY PROFILES TO DISTRIBUTION OF SEDIMlllNT.

(b) Laboratory project.
(c) Mr. George M. Slaughter, Louisiana State University and A & M College, Baton Rouge 3, La.

(d) Theoretical; applied research for master's thesis.

(e) Review of literature on fluid turbulence and a comprehensive bibliography on transporta-
tion of sediment. An attempt was made to collect emd correlate a major portion of

existing data on this subject into one paper. No additional basic data were obtained.
(f) Canpleted.
(h) "A theory of the transportation of suspended sediment in a flowing stream." J. W.

Flanagan. Master's Thesis, Louisiana State University and A & M College Aug. 1950.

(Available on Interllbrary loan). [f

(86?) STUDY OF EFFECT OF FLOATING BREAKWATERS ON WAVE ACTION.
I

(b) Laboratory project.

(c) Dr. V. Merkys, Louisiana State University and A & M College, Baton Rouge 5, La.

(d) Theoretical and experimental; basic research.

(e) An investigation of floating breakwaters of varjlng dimensions and roughness to deter-

mine maximum dissipation of the wave amplitude with a minimum of detrimental effects upon

the dissipating breakwaters. The floating breakwaters were tested in a 40 foot by 5 foot'

wave tank.
j

(f) Completed.
(h) "An emalysis of the theory and application of the floating breakwater." H. E. Klelnpeterj

Master's Thesis, Louisiana State University and A & M College. Aug. 1950. (Available on

interlibrjiry loan).
i

UNIVERSITY OF MARYLAND, Glenn L. Martin College of Engineering and Aeronautical Sciences.

(1116) NEW EESIGN OF CREST-STAGE GAGE.

(b) Geological Survey, Water Resources Branch, College Park District.

(c) Mr. F. F. Le Fever, District Engineer, Geological Survey, University of Maryland,

College P«trk, Maryland.
(d) Experimental; for design and operation.
(e) Crest-stage inlet performance was studied in a slightly sloping, 50 foot long concrete

flume, 20 Inches wide by IB inches deep with velocities up to 8 fps to determine If the

new crest -stage gage has a tendency to produce a pile -up effect on the water level within

the pipe which is opposed by the customary draw-down effect from the open-bottom vertical

Inlets

.
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(f) Completed.

(g) A nev creat-atage gage has been developed using a smaller pipe and substituting an
aluminum measuring rod for the usual destructible wooden stick, for easier operation,
reduced maintenance, and better accuracy.

(h) Final report under preparation.

MAS3ACHD3ETTS INSTITUTE OF TECHKOLOGY, Department of Civil and Sanitary Engineering,
Hydrodynamics Laboratory.

Inquiries conceming Projects Nos. 506 to 309, incl., 511, 577 to 580, incl. , and 869
should be addressed tc Dr. A, T. Ippen, Department of Civil and Sanitary Engineering,
Massachusetts Institute of Technology, Cambridge 59, Mass.

(506) SCOUR AECUND BRIDGE PIERS.

(b) Laboratory project.

(d) Experimental; graduate reseaircb.

(e) Qualitative study of scour patterns for various geometric arrangements of pile groups.
Quantitative comparison of scour for single piles under various conditions of uniform
sediment sizes. Plastic sediments in various colors and sizes are used to trace history
of scour.

(g) Systematic studies for various pile groups have been completed. A series of scour
measurements with different bed materials and flow conditions are available which,
however, need further extension with re8i>ect to grain size and hydraulic conditions.
General conclusions are not possible so far.

(h) "Scour around bridge piers." W. J. Love. M. S. Thesis, June 1950.
"Scour around bridge piers." K. P. Devenls. M. S. Thesis, Sept. 1950.

(507) STABILITY OF FLOW STRATIFIED DUE TO DERSITY DUTEREKCES.

(b) Laboratory project; Initially sponsored by Committee on Hydraulic Research, Hydraulics
Division, A.S.C.E.

(d) Theoretical and experimental; graduate research.
(e) Theoretical analysis of instability at Interface of density flow. Laboratory studies

of criteria for mixing.

(g) Comprehensive analysis of density flows on basis of gravity and Inertia forces was
compiled. Experimental study of underflow in reservoirs at equilibrium of gravity and
viacous forces was carried out In a glaas-walled tank. Velocity distributions in

reservoir and density currents were determined. Critical state of flow beyond which
mixing occurs was determined for a large rai^ of characteristic parameters. Shape of
initial surge and its celerity were measured. Work to be continued with a wider reservoir
to reduce wall effects,

(h) "Initial characteristics of density current flow." E. P. Braucher. M. S. Thesis. Sept.

1950.

(508) SUPERCRITICAL FLOW IN OPEN CHANNEL CONTRACTIONS,

(b) Laboratory project.
(d) Theoretical and experimental; graduate research.
(e) Theoretical analysis of standing wave patterns for supercritical flow in open channel

contractions. Experimental measurements to verify analytical iresults were made for
straight wall construction.

(fO Completed.

(g) Basic tests for a limited range of Froude numbers in high velocity channel have verified
essentially the theoretical analysis.
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(309) CHARACTEBI3T1CS OF OSCILLATORY WAVES,

(b) Laboratory project; Initially aponaored by the Ccaimlttee on Hydraulic Eegearch,
j

Hydraulica Division, A.S.C.E.

(d) Experimental; baalc and graduate reaearch.

(e) Syatematlc Inveatlgatlon of forma and propagation of oaclllatory vavea. Development of
1

techniquea to record Inatantaneoualy wave forma, Internal velocities, and pressurea dur- )

ing paaaage of a vave. .

(g) A luclte vave tank of iti Inches by 12 Inchea croaa-aection haa been built vlth a tilting '

device. Experimental techniques to photograph particle motion within a wave have been
developed.

(511) HYDRAULIC ANALOGY TO SUFERSOHIC FLOW OF' GASES.

(b) U. S. Air Forces.
(d) Experimental; baalc research.
(e) To provide experimental evidence for a wide range of Froude numbera as to the extent to

which hydraulic shock vavea conform to the theoretical analogy to auperaonic flow of gaaes
Typical experiments on airfoils involving shock waves and expansion zonea for water are
to be compared to known experimental results for air.

(g) A high velocity flume of 40 feet long and 4 feet wide has been conatructed. It can be
tilted up to slopes of 10 percent. ^0 feet of the bottom consiata of glaaa. Extensive
measurements for a wide range of condltlona have been completed and analyzed. Experimen-
tal lift, drag, and mcment coefflcienta for two airfoila have been shown to agree with
theoretical values obtained for air and water.

(h) "Studiea on the validity of the hydraulic analogy to supersonic flow." Parts I and II.

A. T. Ippen and D. R. F. Harleman. Air Force Tech. Report No. 59b5, May 1950.
"Studies on the validity of the hydraulic analogy to aupersonic flow." D. R. F. Harleman.
Sc. D. Thesis. Jan. 1950.

Part III of comprehensive report in preparation.

(577) CHARACTERISTICS OF SOLITARY WAVES.

(b) Leboratory project; also sponsored by the Office of Naval Reaearch.

(d) Experimental; graduate research.

(e) Experimental inveatlgatlon of solitary wave characteristics for comparison with various
mathematical theories. Forms and velocity of propagation of solitary waves are to be

determined. Internal velocltlea and preasures are recorded instantaneously and related
to wave form and relative wave height.

(g) A series of measurements of wave celerity and wave form have been made, and the results
analyzed.

(h) "Experimental study of the characteristics of solitary waves." S. C. Stephan Jr. M. S. jilli

Thesis. Jan. 1950.

(578) DEVELOIMENT OF METHODS AND INSTRUMENTS TO DETERMINE THE CHARACTERISTICS OF TURBULENT
MOTION IN WATER.

(b) Laboratory project; sponsored by Engineering Foundation and by Office of Naval Reaearch.
(d) Experimental; development of instrumentation.
(e) Theoretical and experimental study of various instruments and methods to record instan-

taneous values of velocity and pressure in a turbulent flow.

(g) A thorough analysis of all possible methods to measure and record Instantaneous velocltlea

and preasures has been completed. Experimental attempts to adapt hot-wire or electro-
magnetic probes for this purpose have been abandoned due to the multitude of inherent

difficulties. A combination of Pitot tube and electric capacitance pressure cell is now
employed to obtain the distribution of root mean square velocity fluctuations in a turbu-
lent stream and to determine the growth of turbulent boundary layera.

(h) "Capacitance type preaaure gage for turbulence measurements." H. G. Farmer Jr. M. S. Theal

Sept. 1950.



Massachuaetta Inatltute of Technology 47

579) INVESTIGATION OF FLUID FBICTION AND CAVITATION PHENCMEnSA IN UNSTEADY MOTION.

(b) Office of Neval Peaeerch, Department of the Navy.

I

(d) Experimental; baalc reaeeurch.

(e) The Influence of unateady flow patterns on aubmerged bodlea la to be explored in a

apeclally developed water tunnel. The flow in the working aection la to be adjusted
30 that desired accelerations can be maintained for a short length of time and total

j

resistance and pressure distributions determined.

(g) A pilot model of the water tunnel haa been conatructed, and apecial flow control mecha-
niams for water and air have been completed„ The development of the electronic Instrumen-

tat .on for autcanatlc control of velocities and accelerations la under way. A teat aection
for the measurement of wall friction under unateady flow conditions haa been inatalled.

bSO) FUNDAMENTAL RESEABCH ON METHODS OF AIR DISEEBSION IN THE ACTIVATED SLUDGE PROCESS.

(b) Public Health Service.

I (d) Experimental; baalc reaearch.

(e) The experimental apparatua with specially designed dlffusera producing a uniform supply
of amall diameter air bubbles has been constructed. An instrument to record continuously
the oxygen content of the water based on the principle of the mercury electrode method
haa been developed. Actual tests of oxygen transfer from uniformly distributed bubbles of

constant frequency and diameter are now underway in a 6-inch lucite column.

(h) "The contlnuoua measurement of oxygen concentration in aeration procesaes." R. 3. Yoseph.

M. 3. Theaia. June 1950.

j(869) TRANSIENT STABILITY OF A NON-LINEAR SYSTEM USING ELECTRONIC ANALOG CCMPUTATIONAL METHODS.

(b) Laboratory project; sponaored by the Research Corporation, N. Y.

(d) Theoretical and experimental study by electronic analog.

(e) The initial invest Igationa employing the electronic analog computer are carried on con-
alderlng the effects of the reservoir -tank-conduit system alone on the transition stabil-
ity of hydro units. Subsequent investigations are to Include other variables.

I (g) The feasibility of attacking non-linear problema of transient performance and operating

I

stability of hydro-power plants has been demonstrated, emd preliminary phases of the work
have already been ccanpleted.

(h) "Electrical analoglea and electrcnlc computers for surge and water-hammer problems."
H. M. Paynter. Paper submitted to A. S.C.E. Hydraulics Division meeting. Jackson, Mlaa.
Nov. 1950.

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Department of Mechanical Engineering.

(512) EFFECT OF SUDDENLY APPLIED LIQUID PRESSURE IN DEI'ORMING A METAL. SURFACE.

(b) National Advisory Committee for Aeronautlca.
(c) Prof. B. G. Rightmlre, Maasachuaetts Institute of Technology, Cambridge 39, Massachuaetta.
(d) Experimental; baalc research for thesis.
(e) Repeated pressure applied very suddenly by a liquid to a metal surface produces damage

similar to that caused by cavitation. It la propoaed to determine how audden the appli-
cation of repeated preaaure must be to cause damage, and the character of the damage.
Various liquids and specimen materials will be used.

(g) Preasure waves of 1000 pal amplitude building up at a rate of 100 pal per micro-second
have been found to deform an aluminum or copper surface after 100,000 applicatlona.
Depth of deformation la about 0.001 inch. Means of controlling steepness and amplitude
Independently have been developed.

(h) "Effect of liquid Impact on a copper single cryatal." W. B. Giles. Master's Theaia.
Maaaachuaetta Inatltute of Technology, Sept. 1950.

"Effect of liquid impact on polycrystalline copper." R. J. Vannelll. Master's Thesis,
Massachuaetta Inatltute of Technology. Sept. 1950.

I
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(878) FLOW THEOWffl TWO ORIFICES IN SERIES.

(b) Laboratory project.

(c) Prof. W. M. Eohsenow, Massachusetts Institute of Technology, Cambridge 39, Mass.
(d) Experimental; applied research; master's thesis.

(e) The flow characteristics of two orifices In series were Investigated using water. Under
certain conditions a pressure rise across the second orifice Is experienced. A double
orifice can be devised which will have the same measuring head as a single orifice but
will have greater pressure recovery.

(f) Completed.

(g) Upstream orifice coefficient is not affected appreciably by the presence of the down-
stream orifice. MEUclmum recovery appears to result when the downstream orifice is placed
at the vena contracta of the upstream orifice and has approximately the diameter of the
vena contracta. Pressure recovery of b3f> was obtained with upstream orifice diameter
O.bO pipe diameter, downstream orifice = 0.55 pipe diameter, and spacing = 0.25 pip©
diameter.

(h) To be submitted to A.S.M.E. for publication.
"Flow through two orifices in series." C. H. Fink and S. R. Pollls. S. M. Thesis, June
1950.

(880) RECOVERY FACTORS AHD HEAT TRANSFER TO AIR FLOWING AT SUPERSOHIC VELOCITIES IN A TUBE.

(b) Office of Naval Research, Department of the Navy.
(c) Prof. J. Kaye, Massachusetts Institute of Technology, Cambridge 59, Mass.
(d) Experimental and analytical; basic research, for M. S. emd D. Sc. theses.
(e) To obtain reliable data for heat transfer from a wail to a fluid moving at supersonic

velocities and to determine recovery factors for the same mean stream conditions. The
coefficients of friction for supersonic flow in a tube are also measured.

(h) "Measurements of friction coefficients, recovery factors, and heat transfer coefficients
for supersonic flow of air in a pipe." Joseph Kaye, Joseph H. Keenan, William H. McAdams.
Heat Transfer and Fluid Mechanics Institute, Berkeley, Calif. June 19^*9.

(881) EFFECT OF REYNOLDS NUMBER ON INTERPRETATION OF PITOT TUBE READINGS.

(b) Laboratory project. j

(c) Mr. A. H. Shapiro, Massachusetts Institute of Technology, Cambridge 59, Mass.
(d) Experimental and analytical; basic and applied research.
(e) Impact tubes are calibrated at very low Reynolds numbers, the ratio of pressure rise to

free-stream velocity head being plotted as a function of Reynolds Number.

(g) At very low Reynolds numbers, the pressure rise eX the Inpact hoie has been found to be
as much as twenty times greater than would be indicated by Bernoulli's theorem for
frictionless flow.

(n) "The effect of Reynolds number on Impact tube calibration." H. A. Gerdes, D. M. Brooks,
and J. F. Kalina. Master's Thesis, 1950.

(882) MIXING OF COAXIAL GAS JETS.

(b) Bureau of Ordnance, Department of the Navy.
(c) Mr. A. H. Shapiro, Massachusetts Institute of Technology, Ceunbrldge 59» Mass.
( d ) ExperImenta1

.

(e) The effects of density ratio and velocity ratio on the momentum, mass, and temjwrature
transfer of two coaxial gas Jets were measured.

(f) Completed.

(g) The turbulent Prandtl emd Schmidt numbers were both found to be 0.7.

(h) "An optical investigation of the mixing of two concentric gas streams." R. J. Nickerson.
Master's Thesis. 1949.
"Turbulent mixing of coaxial gas Jets." Fred Landis. Doctor's Thesis. 1950.
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111?) SUPERSONIC YOHTEX-SOURCE FLCW.

(b) Laboratory project.
I (c) Mr. F. Glraud, Massachusetts Institute of Technology, Cambridge ^9, Mass.

]

(d) Theoretical and experimental.

(e) Experimental investigation of the behavior of vortex flow, viscosity effect, and dlffu-

I
sicai efficiency.

(g) A theoretical method to compute flow problems, blading and passages. Evidence of a
deceleration from supersonic to subsonic without shock. Check of some theoretical aspect
of the theories developed.

(h) To be published soon:

"Determination of solutions of the hydrodjmamlcal equations as one initial value problem.

1118) RESEARCH ON CASCADES OF AIRP^OILS.

(b) General Electric Company and Westinghouse Electric Corporation.
' (c) Prof. E. S. Taylor, Massachusetts Institute of Technology, Cambridge 39, Mass.

I

(d) Experimental and theoretical.
(e) The primary object is to study the requirements for producing flow in a finite cascade

equivalent to that for an "infinite" cascade. A simple low speed (M= 0. 35) cascade
tunnel has been built, to furnish experimental date to check and aid theoretical analysis

(f) Experimental work on an airfoil designed to have a prescribed pressure distribution has

begun. Laminar separation of the airfoil at the Reynold's numbers involved has made it

necessary to study this phenomena experimentally.

! (g) Results so far are Inconclusive.

K1119) THREE-DIMENSIONAL ROTATIONAL FLOW IN BENDS.

(b) Office of Naval Research, Department of the Navy.

(c) Mr. Hans Elchenberger, Rm. 31-278, Massachusetts Institute of Technology, Cambridge 39,
Mass.

(d) Theoretical and experimental.
(e) Includes a theoretical study of the flow of a fluid with an Initial velocity gradient

i around pipe bends. Some experimental work has been initiated on water In a bent rectan-

gular duct In order to study the behavior by means of dye.

(1120) BOUNDARY LAYER IN A ROTATING PIPE.

(b) National Advisory Camnittee for Aeronautics.

(c) Prof. W. R. Hawthorne, Rm. 31-267, Messachusetts Institute of Technology, Cambridge 59,
Mass.

(d) Theoretical and experimental.
(e) Theoretical and experimental study of the frlctional effects in the helical motion of

fluid in a pipe. Joint undertaking with Prof. C. C. Lin in Mathematics Department.

Plans for construction of experimental apparatus are under way.

(1121) CONSTRUCTION OF PROFILES WITH SPECIFIED PRESSURE DISTRIBUTIONS BY RELAXATION METHODS.

(b) National Advisory Conunittee for Aeronautics.
(c) Mr. John Stanltz, National Advisory Committee for Aeronautics Laboratories, Cleveland, 0.

1
(1122) BASIC LEAKAGE STUDY.

(b) Laboratory project.
(c) Mr. J. L. Shearer, Massachusetts Institute of Technology, Cambridge 39, Mass.
(d) Experimental investigation; basic research.
(e) Investigation of laminar and turbulent flow in capillary passages with stationary and

moving boundaries.
(h) "Basic leakage study, design and construction of apparatus." Don Erlckson. S. B. Thesis.

June 1950.
"Basic leakage study, preliminary experimental investigation." P. Fischettl. S. M.
Thesis. Sept. 1950.
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UTflVERSITY OF MICHIGM, Lalre Hydraulics Laboratory.

(1123) TESTS ON EAEBOB MOIELS-

(b) Vaterwaya Experiment Station, Corps of Engineers.

(c) Prof. E. F. Brater, 320 West Engineering Building, Ann Arbor, Mich.

(d) Experimental; applied research.

(e) To determine the best harbor arrangement to provide refuge for small draft vessels at
Harrisvllle, Michigan. Tests are being conducted on an undlstorted fixed bed model,
scale ratio 1:75.

(g) It is expected that a report will be available in April 1951.

UNIVERSITY OF MICHIGAN, Experimental Naval Tank.

Inquiries concerning Projects Nos. 5^5, and 1124 to 1129, incl, , should be addressed to
Prof. L. A. Baler, 326 West Engineering Building, University of Michigan, Ann Arbor,
Mich.

(585) EESISTAHCE OF BARGE TOWS.

(b) Department of the Army, Corps of Engineers.
(d) Experimental; design.

(e) Tests are made in the naval tank to determine resistance of several formations of certain
barge types relative to non-restricted straight channels and to selected channels re-
stricted in vidth and depth. Epch run vill consist of movement of one model formation,

at one draft and one depth of water for a given channel condition through a range of

velocities sufficient to define a curve of functions of resistance versus velocity.

(f

(1124

(b

(d
(e

(f

(1125

(b

(c

(d

(e

(f

(1126

(b

(d

(e

(1127

Tests 75^ completed.

BAEGE DESIGN AND FLOTILLA ARRANGEMENTS.

Ingalls Shipbuilding Corporation.
Experimental; design.

Tests are being conducted for the development of barge forms and arrangements of flo-

tillas for improvemenc in river operation.

Tests 90^ completed.

SKEG DESIGN.

Ingalls Shipbuilding Corporation.
Prof. Harry Benford, 526 West Engineerixig Building, University of Michigan, Ann Arbor,

Mich.
Experimental; design.
Tests are being conducted to develop the most efficient shape and position of skegs

for the purpose of correcting yaving of towed barges.

Tests 75^ ccmpleted.

SMALL C(»1MERCIAL HULL DESIGN.

General Motors Corporation.
Experimental; design.
Resistance and power tests are being conducted with a view to developing efficient hull

forms for small power diesel engines.

TRANSOM IMMERSION ON HIGH-SPEED MOTORBOATS.

(b) Laboratory project.
(d) Research; design.
(e) Tests are being conducted to determine the most efficient transom immersion for various

high speed hull forms.

(f) Tests 65% completed.
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Missouri School of Mines and Metallurgy-
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1128) CCMIERCIAL VESSELS, 150 to 250 FEET IS LENGTH.

i (b) Fairbanks, Morse and Company,

j

(d) Experimental; design.

I

(e) A large family of hull forms is being tested in order to provide design data for the
future design of commercial vessels, 15O to 25O feet in length,

(f ) Tests 105^ completed.

1129) BAROE DESIGN AND FLOTILLA AEBAHGEJIENTS.

(b) St. Louis Shipbuilding and Steel Company,

j

(d) Experimental; design.
(e) Barge tests are being conducted to determine the most efficient end rakes and flotilla

arrangements for various operating requirements.

ilSSISSIPPI STATE COLLEGE, Engineering and Industrial Eesearoh Station.

Inquiries concerning Projects Nos. 4, 5, and 89I should be addressed to Dr. Harold
Flinsch, Box 365 * State College, Miss.

(U) DEVELOPMENT OF SURFACE WAVES BY WIND.

(b) Laboratory project.
(d) Theoretical and experimental research.
(e) Research on the theories of surface wave origin and growth, on measurements in the

laboratory and in nature, and on the comparative results of theory and measurement.

(g) A paper on the proposed theoretical approach of the project is in preparation. New
experimental equipment has been acquired.

(h) "An experimental Investigation of wind-generated surface waves." H. v. N. Fiinsch.

;
Ph. D. Thesis, University of Minnesota, May 19'^6.

(5) SHIP STABILITY AND ROLLING PERIOD.

(b) Laboratory project.
(d) Theoretical and experimental research.

(e) Exact and approximate formulas determining certain characteristics of ships, such as
rolling period, metacentric height, etc., are caapared with the results of experiments
on ship models.

(g) Preliminary experiments have been performed on a basic model, and some of the results
assembled In a brief report.

(891) A STUDY OF HEATED FLOW.

(bj Laboratory project,
(d) Theoretical and experimental research.
(e) The effect of heating on the flow characteristics of various fluids Is to be studied,

(g) Experimental apparatus is being designed and will be constructed In the near future.

MISSOURI SCHOOL OF MINES AND METALLURGY, Department of Civil Engineering.

(116) FLOW THROUGH SmLL LOW HEAD SIPHONS.

(b) Laboratory project.
(c) Prof. J. B. Butler, Missouri School of Mines and Metallurgy, Rolla, Mo.

(d) Experimental; for student demonstration.
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(e

(f

(117

(b

(c

(d

(e

(f

(517

(b

(c

(d

(e

(g
(h

(5i8

(b

(c

(d

(e

(f

(319

Tests have been made on siphons of various materlalsj noting discharge, friction loss,
and peak auctions. b

Temporarily discontinued.

:)

STUDY OF SUCTION IN TUBES AND SMALL HYERAULIC APPLIANCES ESPECIALLY AS LIMITED OR |'

AFFECTED BY ADKESION AND COHESION OF WATER.
ii

!

Laboratory project.
Prof. J. B. Butler, Mlaaourl School of Mlnea and Metallurgy, Bolla, Mo.
Experimental; for atudent demonstration.

1

Testa have been made on several small auction devlcea noting effect of adhesion and !

cohesion of water. i

Temporarily dlscont^inued.

jl

VELOCITY STUDIES IN A VERTICAL PIPE FLOWING FULL.
|

Laboratory project.
(

Prof. T. A. C. Gebecker, Missouri School of Mines and Metallurgy, Rolla, Mo.
[

Experimental; basic research for master's thesis.
Testa were conducted on vertical flow in 1/2 inch hard-drawn copper pipe to investigate
flow with pipe flowing full with gravity aaalsting in line pressure.

1

Completed.
Further studies using definite pipe diameters in pipes of other materials are contemplatedl

FLOW THROUGH PIPE TRAIKITIOHS.

Laboratory project.
j

Prof. V. A. C. Gevecker, Missouri School of Mines and Metallurgy, Boila, Mo. !

Experimental; basic research.
Tests on various shaped transitions were maae, noting discharge and i'riction loss.

;

Suspended.
i

WEIK STUDIES. i

(b) Laboratory project.
(c) Prof. E. W. Carlton, Missouri School of Mines and Metallurgy, Bolla, Mo.

(4) Experimental; basic research for master's thesis.
(e) Tests an rectangular we Ira were made to determine effect of velocity of approach on the

relation between crest depth and critical depth of an Imaginary open channel having
same dimensions as the weir opening.

(g) Study produced a simple, accurate, and
\
quick solution for plotting of M function.

Relationship between the M function and the critical depth is iogsirithmlc. This greatly
simplifies determination of critical flow where the critical depth is known or vice versa.
A relationship exists between M function of channels of same shape but different dimen-
sions. The velocity of approach does not affect the relationship between physical depth
and crest depth.

(586) FLUID FLOW IN PIPES.

(b) Laboratory project.
(c) Prof. J. B. Butler, Missouri School of Mines and Metallurgy, Bolla, Mo.

(d) Library research; basic research for master's thesis.
(e) A study of the various formulas for solution of problems on fluid flow in pipes Is being

made. A correlation of the categories of roughness recommended by Prof. E. W. Schoder
of Cornell University for use in the "exact type" exponential formula with the relative
roughness curves of Nlkuradse used In determining the Beynolds number—friction factor
relationship is being undertaken.

(g) A selected bibliography has been assembled.
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[587) CROSS-SECTIONAL STREAM 'VELOCITY IN PIPES.

1

(b) Laboratory project.

(c) Mr. James J. Trace, Missouri School of Mines and Metallurgy, Rolla, Mo.
(d) Experimental; basic research.
(e) For studying velocity distributions in pipes, data are obtained by a Pitot tube for a

wide range of velocity heads. The equation for the velocity profile is determined for
each overall velocity head and then compared with equations for other velocity heads.

The parameters of the equations are also compared.

(588) SMALL ADGER TYPE TURBINES OPERATING OVER A LARGE RANGE CF HEADS.

I

(b) Laboratory project.

I (c) Mr. James J. Trace, Missouri School of Mines and Metallurgy, Rolla, Mo.

j

(d) Experimental; basic research.

! (e) Using a 6-inch Auger type runner designed for a 12-foot head and having adjustable blades,
the efficiency, specific speed, and horsepower output are being studied for each head
and setting of the blades. The application of small water turbines in the local streams
around Rolla is being studied which necessitates a knowledge of the practicability of
using one model of a water turbine for all installations for small output.

1150) EFFECT OF FLUID INTRODUCTION ON 7ENTURI TUBE CHARACTERISTICS.

: (b) Leboratory project.
(c) Mr. James J. Trace, Missouri School of Mines and Metallurgy, Rolla, Mo.
(d) Experimental; basic research.
(e) Study of liquid and gas flow in Venturl tubes with the introduction of fluid at the

negative pressure point. Operating characteristics are determined for this condition,

using a 2-inch Venturl tube for water with the Introduction of water. The characteristics
of a 6-inch Venturl tube with air as the medium are being obtained.

j;il31) FLOOD CONTROL VTETH RITARDING-BASIN TYPE RESERVOIRS.

(b) Laboratory project.

(c) Prof. E. W. Carlton, Missouri School of Mines and Metallurgy, Rolla, Mo.

(d) Library research; for master's thesis.

(e) Studies of retarding-basin type reservoirs for flood control in the Meramec Basin of Mo.

(f ) Completed; report written.

REWPQRT HEWS SHIPBUILDING AND IBY DOCK COMPANY.

Inquiries concerning Projects Nos. 123, 124, «96, tt98, 901, and 1152 to 1137, incl.,

should be addressed to C. H. Hencock, Hydraulic Leboratory, Newport News Shipbuilding

and Dry Dock Company, Newport News, Va.

(123) HYISIAULIC TURBINE TESTS.

(b) Laboratory project,
i (d) Experimental; for design data.

(e) Scale model turbines, using either Francis or propeller type runners, are tested for

power and efficiency at various speeds.

(f) As required.

(12t) METER CALIBRATION TESTS,

(b) Laboratory project.
(d) Experimental; to establish callbratioa curve for determining corroction factors for

I

various rates of flow.

I
949143 O - 51 - 5



Newport Nev8 Shipbuilding tmd Dry Dock Company

(b

(d

(e

(f

(e) Meters are tested at -various heads and rates of flow by the weighing tank method. Tin©;
la recorded electrically by chronograph.

jj

(f ) As required.
I

(896) VABE MC»4EHT TESTS ON ADJUSTABLE BLAIE RUNNERS. i

(b) Laboratory project. i

(d) Experimental; for design data. \

(e) Tests are to determine vjine moment diagrams. The turbine load is applied by an
electrical dynamometer and the gate openings are controlled by a governor. The blades

j

adjust automatically and the blade moment is measured by a spring dynamometer. '

(f) As required.
j

(898) SHIP MOIEL DECELERATION TEST.
|

) Laboratory project.
i

) Experimental; for design data.
J

) The decelerating resistance of a ship model was measured at several rates of decelera-
j

tlon, and the model results compared with the ship results. A study was made of the i

resistance of a ship undergoing deceleration.

) Completed.
j

) "The backing power of geared-turblne drive vessels." E. F. Hewins, H. J. Chase, and
A. L. Ruiz. Society of Naval Architects and Marine Engineers, Nov. 9, 1950.

|

(901) SHIP MOML RESISTANCE TESTS.
|

(b) Laboratory project.
(d) Experimental; for design data.
(e) Scale ship models are towed in the 56-foot model basin to determine the effective

horsepower, bare hull, required by the ship. Because of their small size, several
models may be towed in a short period of time thus allowing much preliminary work to
be done on the choice of lines. The final lines are checked at the David Taylor Model
Basin. To eliminate a large portion of this preliminary testing, a schedule of

;

systematic models was arranged in which the beam-draft ratio, the displacement -length
ratio, and the prismatic coefficient are varied over a wide range. Towing of this set

of models is continuing and when completed will provide design data for a standard off-

set series covering a wide range.

(1152) HYIRAULIC PUMP TESTS.
j

I

(b) Laboratory project. 1

(d) Experimental; for design data.
^

(e) Scale model pumps, centrifugal and propeller types, are tested at constemt speeds for

head developed, power craisumption, and efficiency at various rates of discharge. Cavi-

tation tests are sometimes conducted by lowering the suction head to a point where the
j

developed head and efficiency break down.

(f) As required.
(h) "Model tests of granby pumps." B. L. VanderBoegh. Trans. A.S.M.E. July 19^7. Vol. 69,

No. 5.

(1135) CAVITATION TESTS OF HYIRAULIC TDRBIHE MODELS.

(b) Laboratory project.
(d) Experimental; for design data.

(e) Scale model turbines are tested on cavitation stand to* determine sigma at which

cavitation starts. Available suction head on cavitation stand is 28 ft.

(f ) As required.
\
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(II5U) CAVITATION TESTS ON MODEL SHIP PROPELLERS.

(b) Laboratory project.
(d) Experimental; for design data.
(e) A vater tunnel with a U8-lnch teat section is under construction. An electric dynamom-

eter I3 beinp designed to measure the propeller torque and thrust. Propellers up to
8-inch will be tested and a suction head approaching 53 feet will be available.

(1155) PERFORMANCE TESTS ON WATER CIRCULATING SYSTEMS FOR SHIPS.

(b) Bureau of Ships, Department of the Navy.

(d) Experimental.
(e) A 1:6 scale model of a ship condenser is being tested to determine scoop performance

and condenser efficiency.

(1156) WA"VE TESTS ON SHIP MODELS.

(b) Laboratory project.
(d) Experimental; for design data.

(e) Ship models are tested in the 56-foot model basin with scaled waves to determine the
speed reduction in waves for the pull required for various still water speeds. Pitch-
ing periods and angles are determined from light trace photographs.

(f) As required.

(1157) IMPACT TEST ON SHIP MOIELS.

(b) Office of Naval Research, Department of the Navy.
( d ) Experimenta1

.

(e) Ship models are tested in waves in the model towing tank to determine the impact and
slamning forces on ships with light draft, encountered In heavy seas.

NEW YORK UNIVERSITY, Department of Chemical Engineering.

Inquiries concerning Projects Nos. 590 and II58 should be addressed to Prof. John
Happel, Department of Chemical Engineering, New York University, New York 55* N. Y.

(590) PRESSURE IROP DUE TO FLUID FLOW THROUGH ASSEMBLAGES OF SPHERES.

(b) Laboratory project.
(d) Experimental and theoretical; for two doctoral theses.

(e) Rigid assemblages of uniform smooth spheres of various fractional void volumes (47.6^-
100^) are being constructed, and the effect on pressure drop of passing a viscous
liquid through these assemblages is being measured. Subsequently the effect of particle
size graduation and roughness on pressure drop will be determined. A theoretical
approach to the effect of fractional void volume on pressure drop is also being attempted.

( 1138) EFFECT OF VARIATION OF SOLID TO FLUID lENSITY RATIO ON FLUIDIZATION CHARACTERISTICS.

(b) Laboratory project.
(d) Experimental; for one doctoral and one master's thesis.
(e) Screened particles of very light solid substances will be fluidized in a 2-inch glass

tube and the fluidization characteristics observed. The primary objective will be the
determination of the optimum ratio of solid to gas density for smooth fluidization.

(f) Equipment constructed.
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University of North Carolina

Northwestern University

HEW YORK UNTVEBSITY, Fluid Mechanics Laboratory.
I

(592) THE BOUHDAEY LAYER AND RELATED IHENOIENON OF OPEN SDBFACE FLOW IN A HORIZONTAL FLUME.
I

(b) Laboratory project. I

(c) Mr. A. H. Griswold, Fluid Mechanics Laboratory, New York University, New York 55, N. Y. '

(d) Experimental; master's thesis.
(e) Center velocity profiles were taken at eleven sections along a smooth horizontal flume, i

5 feet wide and 36 feet long. The boundary layer development was studied. !

(f) Ccmpleted.
I

(g) Both the Earman semi -empirical law and the exponential law for the velocity distribution
were verified by this investigation. The development of the boundary layer as a func- i

tlon of Reynolds number followed reasonably well that predicted by KSrman. The inter-
section of the boundary layer and the surface of flow takes place 120 inlet depths down-
stream from the Inlet section. The ratio of the exit depth to the critical depth of 1

flow had an average value of 0.702 and should therefore make the exit depth useful in
|

computing the discharge.
j

(1159) COLLAPSE OF CAVITY IN COCPEffiSSIBLE FLUID.
j

(b) Laboratory project. '

(c) Mr. S. S. Wulc, Department of Engineering Mechanics, New York University, New York 53,
N. Y.

(d) Theoretical; basic research.
(e) Analytical determination of pressures involved in collapse of spherical cavity In com-

pressible liquids, assuming that the cavity remains spherical during the collapse.

UNIVERSITY OF NORTH CAROLINA, North Carolina State College of Agriculture and Engineering.

(593) DYNAMIC SIMILARITY OF SMALL HYDRAULIC MODELS.

(b) Laboratory project.
(c) Prof. N. W. Conner, Department of Mechanical Engineering, North Carolina State College,

Raleigh, N. C.

(d) Theoretical; basic research.
(e) To make a theoretical study of dynamic similarity of small hydraulic models euid at

large scale ratios.

(g) One phase of the experimental work has been completed. Additional tests are now in
progress.

(h) Results will be published by the Department of Engineering Research of the North
Carolina State College.

NORTHWESTERN UNIVERSITY, The Technological Institute.

( 127 ) RELIEF FROM WATER HAMMER BY MECHANICAL-PNEUMATIC SURGE SUPPRESSORS.

(b) Laboratory project.
(c) Prof. L. H. Kessler, Northwestern Technological Institute, Evanston, 111.

(d) Experimental; for design.
(e) To determine extent to which surge pressures In pipe lines may be relieved by a pre- '

loaded, gas-filled, compression chamber in which the gas is separated from the liquid
In the pipes by a stainless steel bellows,

(g) Present work has shown this type of unit to be free from fatigue failure and capable of
protecting pipe systems from severe shock. Field tests are now being conducted on pipe !

lines in oil fields, distilleries, fuel supply lines for railroads, and test stations
for Jet engines. An Improved pressure-time recorder of mechanical rather than eiectronl<

type has been built eoid is now in use.
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(h) "Mechanical-pneumatic 'Shokstops' and accumulators --their place In relief from liquid
hammer." L. H. Keaaler and M. B. Garnet. Fifth National Conference on Industrial
Hydraulics, Oct. 27, 1950. Chicago, 111.

"Water hammer--ita cause and cure, including researches at Northwestern University."
L. H. Kessler. Annual Meeting, American Society of Sanitary Engineering, Oct. 19:?0.

San Antonio, Texas.

(326) CAVITATION DAMAGES UHDEE CONTROLLED CONDITIONS.

(b) Laboratory project.
(c) Prof. W. S. Hamilton, Northwestern Technological Institute, Evanston, 111.
(d) Experimental; basic research, for theses' and staff papers.
(e) The pressure in a vertical column of liquid is caused to fluctuate by a motor-operated

piston and bellows arrangement, thereby forming and releasing a cavity at the top of the
column. The amount of damage to various materials will be related to size of cavity,
static ioacL, dissolved air content, eind proximity of material to point of cavity collapse.

(f) Pits have been caused in brass, iuclte, and mortar. An elastic -tube strain gage is being
constructed for pressure measurements. Testing of a large number of mortar samples is

under way.

(903) TEE FORCES EXERTED BY WAVES ON A SLOPING PLANE.

(b) Laboratory project.
(c) Prof. W. S. Hamilton, Northwestern Technological Institute, Evanston, 111.

(d) Experimental; applied research, lor staff paper.
(e) A plane surface approximately cl feet by 10 feet is supportea in a wave tank with the

long edge in tne still water surface. The aiope oi tne plane is adjustable, and the
supporting members contain strain gages to permit recording tne variation of force with
time. Waves are generated so that they travel with the crest parallel to the long edge
of the rectangular surface and break as they run up on it. Forces have been determined
for various values of slope and sizes of waves, and the effectiveness of the surface in
causing the waves to break has been evaluated.

(f) Completed.

(g) Forces measured were comparable to a static head on the board equal to the wave height.

A surface having a slope of about 0.15 effectively destroyed the energy of waves having
lengths up to 10 feet.

(h) "Forces exerted by waves on a sloping board." W. S. Hamilton, Trans. Amer. Geophys.
Union, P. 849. Dec. 1950.

(90U) BULK MODULUS OF PETROLEUM PRODUCTS, INCLUDING CRUDE OILS AND GASOLINE.

(b) Laboratory project.
(c) Prof. L. H. Kessler, Northwestern Technological Institute, Evanston, 111.

(d) Experimental; basic research, for design.

(e) Tests have been conducted on three crude oils, one gasoline, and on distilled water at
temperatures from 60° F. to 130" F. and at pressures ranging from 0 to 1500 psig. Fur-
ther teats will be made on other oils and gasolines, tap water, and a variety of chemi-
cals. Specific gravities and viacoaities will be determined over the ranges of temper-
ature and presaure indicated above.

(g) Teats indicate high modulus with low temperature and rapidly increasing modulus at low
preaaures after which a leveling off takes place with nearly conatant modulus above
1000 paig.

(h) "New method for bulk-modulua determlnationa. " S. Logan Kerr, L. H. Keaaler, and M. B.
Garnet. Trans. A.3.M.E., Nov. 1950.

(905) THE LIQUID-SOLID CYCLONE.

(b) Leboratory project.
(c) Prof. D. A. Dahlatrom, Northwestern Technological Institute, Evanston, 111.
(d) Experimental and field inveatlgations; baalc and applied reaearch, for deaign and opera-

tion.
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j

1

(e) Application of centrifugal fields as obtained in the liquid-solid cyclone to the rapid I

classification, beneficiation, separation, and deslimlng of coal and minerals below the
i

100 mesh size.

(g) Experimental and field Investigations on theory and operation of the liquid-solid cy-
clone have been completed, making it possible to design equipment for any capacity and
efficiency desired. Present investigations have indicated that it is easily possible '

to desllme minerals and coal of minus 200 refuse, and design and operation methods have
i

been published. '

(h) "High-speed classifications and deslimlng with the liquid-solid cyclone." D. A. i

Dahlstrom, to be published soon in Mining Engineering and Mining Trans. A.I.M.E. I

I

(906) SEPARATION OF FINE -SIZED CLOSE GRAVITY SOLIDS BY CENTRIFOGAL FORCE AS OBTAINED IN THE
LIQUID-SOLID CYCLONE.

t

(b) Laboratory project.
;

(c) Prof. D. A. Dahlstrom, Northwestern Technological Institute, Evanston, 111. i

(d) Theoretical and experimental; basic and applied research for design and operation.
{

(e) Separation of close gravity solids by liquids and the application of centrifugal fields
i

as obtained in the liquid-solid cyclone is being investigated. '

(g) Econcaalcal separation and recovery of materials differing by as little as 0.01 in specif-
ic gravity and as small as 100 mesh in size have been obtained. A small pilot plant has
been constructed, which can be used on any material to obtain necessary design data.
Methods for predicting industrial design and operation have been advanced.

(h) "Close gravity solids-solids separation with heavy liquids and the liquid-solid cyclone.'
J. J. Moder, Ph. D. Thesis. Northwestern Technological Institute, Aug. 1950.

(1140) HYIKOLOGY OF UNDERGROUND WATER SUPPLIES AND DETERMINATION OF HYDRAULIC CHARACTERISTICS
OF SOME SHALLOW AND ARTESIAN WELLS IN NORTHERN COOK COUNTY AND SODTHERN LAKE COUNTY, ILL..

(b) Laboratory and field project.
(c) Prof. L. H. Kessler, Northwestern Technological Institute, Evanston, 111.
(d) Experimental; for design.
(e) All available information is being obtained from the State Geological Survey and local

well drillers. Test wells are being drilled in glacial drift at various locations above
the Niagara Cuesta, and one surteslan well will be under way soon to determine geologic
formations and changes therein, radius of curves of Influence, and other hydraulic cheu*-

acteristlcs of wells in this area. Special attention will be given to sanitary signifi-
cance of the quality of water obtained from the various aquifers such as hardness,
chlorides, iron and sulphur.

(llUl) HIGH SPEED SEPARATION OF CLOSE SPECIFIC GRAVITY LIQUIDS IN THE CYCLONE.

(b) Laboratory project.
(c) Prof. D. A. Dahlstrom, Northwestern Technological Institute, Evanston, 111.

(d) Theoretical and experimental; basic and applied resesu^ch for design and operation.

(e) Rapid separation of close specific gravity liquids by use of centrifugal fields as

obtained in the cyclone is being investigated. Preliminary tests indicate that recov-
eries of over 90% of each liquid can be obtained in a two-phase system in separate

streams. Design and operating variables are primarily nozzle diameter, operating pres-

sure, volume distribution between overflow and underflow, and specific gravity difference!

between the two phases. Theoretical studies are now being performed so that accurate
predictions of recoveries and design can be made. Eventual applications will be made to
liquid-liquid extraction.

UNIVERSITY OF NOTRE DAME, Department of Engineering Mechanics.

Inquiries concerning Projects Nos. 907, 909, and 1142 should be addressed to Dr. K. E.
Schoenherr, College of Engineering, University of Notre Dame, Notre Dame, Ind.

i
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(907) THREE-DIMENSIONAL INVESTIGATION OF THE STABILITY OF TOWED MARINE SHIPS.

' (b) Office of Neval Eeaearch, Department of the Navy,

j

(d) Basic theoretical analysis.

.(e) Research to establish conditions neceasaf-y for the dynamic stability of a ship towed by

1 a hawser. The effect of the location of the point of attachment of the hawser and of

rough water are being considered.

(g) Conditions for stability of a ship moving in a sea at rest have been found. It is plan-

ned to Introduce special types of rough water effects into the equations of motion.

(h) The two-dimensional study of stability was presented in "The dynamic stability on

course of towed ships", Society of Naval Architects and Marine Engineers, 1950 Spring
Meeting.

1(909) ADTCMATIC REGULATION OF DITING AND RISING OF SUBMARINES.
i

!

(b) Laboratory project.

I

(d) Basic theoretical research.

I (e) An analysis of the motion caused by the use of various types of automatic controlling

I

devices which actuate the stem elevator and which depend upon the characteristics of
the state of the moving submarine. The directional stability of a submarine fitted

! with various types of controlling devices is also being studied.

(g) Since non-linear differential equations of motion are involved, only one solution has
been completed. Calculations have been started for the solutions of other motions
resulting from other types of controlling devices.

;iU2) THEORY OF WAVE RESISTANCE.

(b) Laboratory project.
(d) Basic theoretical research.
(e) The theory of wave resistance is being studied and extended to provide a better correla-

tion with experimental results at low and moderate speeds.

(g) A theory has been formulated and calculations have been made which predict the thick

!

boundary layer or viscous wake near the stem. It predicts the extensions to the actual
outline of the ship. Surface distribution of sources and sinks have been compared with
the point source and sink distribution.

DHIO STATE UNIVERSITY, Robinson Laboratory.

Inquiries coiicemlng Projects Nos. 590, 910, 11*^5, and 1144 should be addressed to
Prof. S. R. Beltler, Robinson Laboratory, Ohio State University, Columbus 10, Ohio.

(597) ELIMINATION OF PULSATION ERROR IN FLUID METERS.

(b) Laboratory project; sponsored by American Gas Association, and American Society of
Mechanical Engineers.

(c) Mr. D. J. Masson, Robinson Laboratory, The Ohio State University, Columbus 10, Ohio.
(d) Experimental; applied research.
(e) The flow of air from a two-stage reciprocating compressor, equipped with a pulsation

eliminator, is being measured by two orifices in series. A sonic block is set up be-
tween the orifices so that pulsating flow is measured by the first and non-pulsating
flow is measured by the second orifice. The secondary elements consist of standard
flow meters. The difference in the rate of flea measured by each orifice is a measure
of the error due to pulsation. The "pulsameter" is also being used to check Its reli-
ability in predicting pulsation errors over one percent.

(f) Inactive.

(g) Results indicate that effective dampeners can be designed to operate over a limited
range.
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(598) CCQEFFICIEHrs OF DISCHAEOl FOR ECCEBTRIC ASD 3EGMEBTAL ORIFICES.

American Society of Mechanical Engineers and American Gas Association.
Experimental; applied research.
Coefficients of discharge are being obtained for eccentric and segmental orifices in
%-tnch, b-inch, 10-inch, and 14-lnch pipe lines. It is desired to publish curves from
which coefficients for commercial use may be chosen for a large range of I^eynolds num-
bers, diameter ratios, and pipe sizes.
Work has been completed on all but a portion of the 14-inch line orifices and are being
analyzed.
Tentative results are being disseminated.

CALIBRATIOK OF ORIFICES, VEMTURIS, AND FLOW NOZZLES.

Manufacturers and users of flow meters. S

Experimental; calibration for use.
j

Many primary metering elements for flow measurement are being calibrated individually
for accurate measurements. !

Results indicate that published data on orifices and nozzles are satisfactory, but thati

material for venturi tubes is not complete.
j

SlUDY OF SUDDEN EJLeANSION IN PUPE L1NE5. I

Laboratory project.
Experimental; basic research for masters' theses.

A study of pressure and velocity changes with flow through sudden enlargements for both
compressible and inconq)res3lble fluids.
Theoretical analysis has been completed. '

Three theses prepared, available for reproduction. I

1

A STUDy OF FLOW IN BENDS AND ELBOWS IN SMALL PIPE LINE.
i

I

Laboratory project.
j

Experimental; basic research. •
I

A study of the variation of pressure and velocity around bends of different radius In
smooth tubes of 1-1/2 inch in diameter and less,

(f) The apparatus is constructed and experimental work started.

OREGON STATE COLLEGE, Department of Civil Engineering.

(918) RELATION BETWEEN RAINFALL AND RUNOFF FROM SMALL WATERSHED IN WESTERN OREGON.

(b) Field investigation.

(c) Mr. Ronald McReary, Oregon State College, Corvallis, Ore.

(d) Watershed partly farmed, partly forested, in Willamette Valley. Automatic recording
gage for runoff; automatic recording ralngages for precipitation, all on loan from
Weather Bureau or Geological Survey.

(1145) MOIEL STUDY OF SIPHON SPILLWAY OF MALAD RTVER HYKIAULIC POWER PLANT, IDAHO.

(b) Laboratory project.
(c) Mr. Roy S. Shoemaker, Oregon State College, Corvallis, Ore.

(d) Experimental; for correction of prototype and for master's thesis.
(e) Tests being made on large scale model to find means for correcting faulty operation of

prototype.
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ELTON WATER WHEEL CCMPANY.

1(1146) HEAD EFFECT ON IMPULSE TOEBINE MOIEL TESTING.

(b)

(c)

(d)

(e)

(g)

Laboratory project, sponsored by Mountain Laboratory Group.
Mr. P. B. Davson, Jr. Pelton Water Wheel Company, San Francisco 10, Calif.
Experimental; applied reseeirch.

To establish model lav for testing impulse turbines under various operating pressures,
tests are being made under heads between 100 and 2000 feet. The effect of housing size
and shape is under study.

Initial tests have been completed.

PENNSYLVANIA STATE COLLEGE, Hydraulics Laboratory.

Inquiries concerning Projects Nos. 530, 1147, llkti, and 1149 should be addressed to
Dr. Andre L. Jorissen, Pennsylvania State College, State College, Pa.

(131) SHAVER CREEK HYDROLOGIC STODr.

(b

(c

(d

(e

(330

(b

(d

(e

(g

(h

(d

(e

(1148

(b

(d
(e

(f

(g

Cooperative vlth Weather Bureau, Forest Seirvice, and Geological Survey.
Prof. C. J. Smith, Pennsylvania State College, State College, Pa.

Field investigation; applied research.
Long term study of the hydrologic action of a mountain watershed. Runoff is measured
by a calibrated stream control, rainfall with three recording rain ga^es* evaporation
from a standard pan, and ground water level by a recording float gage.

STOTY OF LIQUID TURBULENCE.

Laboratory project, supported by Research Corporation.
Experimental; basic research; doctor's thesis.

It is planned to study the frictional resistance of rough surfaces having a regular sine
wave form. Preliminary studies are made in a fluid polarlscope in an attempt to corre-
late the flow pattern with the occurrence of turbulence.

An Improved polarlscope has been assembled and used for preliminary studies. Roughness
patterns generated by sine waves of equal amplitudes and varying wave lengths are built
and are being investigated in a rectangular closed channel.
"Liquid turbulence research project. Progress Report No. 1." V. L. Dutton. Sept. 1949.

VENTORI TUBE RESEARCH.

Laboratory project, sponsored by Builders -Providence, Inc.

Experimental; applied research; master's thesis.

Comprehensive study of Venturi tube characteristics to obtain information for standard-
ization. The objective is to develop improved types of Venturi tubes.

MODEL STUDY OF THE FLOW CONDITIONS IN THE LYMAN RUN DAM SPILLWAY.

Chaster Engineers, Pittsburgh, Pa. for General State Authority euad the Department of
Forests and Waters of the Commonwealth of Pennsylvania.
Experimental; design and operation.
Model study of the flow conditions In a curved spillway channel 450 feet long, tapering
from 125 feet to 80 feet in width and having a slope ranging from 5 to 20 percent. Flow
range between 0 and 25»000 cfs. Model scale 1:4b.
Completed.
Tests proved the inadequacy of a first design to ceurry the maximum rate of flow. A
revised design was more satisfactory and yielded Information to be used by the designer
in determining the height of the lateral walls of the channel. Hydraulic Jump occur-
rences were studied.

I



62 Pennsylvania State College

(1149) MOTEL STUDY OF TLOW CHAKACTERISTICS IH AN ELECTROSTATIC EEfflCIPITATOR DETAEEER.

(b) Koppers Research Program of the Engineering Experiment Station, Pennsylvania State
College.

(d) Experimental; design and operation.
(e) Model study of the flow conditions in a Koppers electrostatic precipitator to determine

the flow conditions existing in the original design, to devise means of obtaining uni-
form flow conditions if such conditions do not exist.

(f) Suspended.

(g) Qualitative studies on a two-dimensional model using water as a fluid were completed.
The flow conditions in the model, as originally designed, were very unsatisfactory.
Simple means could be found to improve these conditions. It was recommended that the
investigation be extended to a three-dimensional model of large dimensions on which
quantitative information could be obtained. r,^

PEiraSYLVAJTEA STATE COLLEGE, Ordnance Research Laboratory.

Inquiries concerning Projects Nos. 129, 328, 1150, 1151, and 1152, should be addressed
to Dr. J. M. Robertson, Ordnance Research Laboratory, P. 0. Box 30, State College, Pa;
and concerning Projects Nos. 605, 920, and 921 to Dr. Donald Ross at the same address.

(129) WATER TUNNEL FLOW STUDIES.

(b) Cooperative with Hydraulic Laboratory.
(d) Experimental; applied research, for design.
(e) Water tunnel components, of one-eighth prototype diameter, were studied in an experimen-

tal tunnel which did not include a model pump. A single pass system produced velocities
up to 50 fps in the 6-inch working section. Various nozzle contours, working section
lengths, angles of dlffuser, and one vaned turn combination were studied. Experimental
results were integrated with theoretical methods to develop means for predicting proto-
type flow conditions.

(f) Tests completed; reports in progress.

(g) The studies led to the establishment of design specifications for the 4tl-inch tunnel.
(h) "Shear stress in a turbulent boundary layer." Donald Ross and J. M. Robertson, Journal

Applied Physics, Vol. 21, No. 6, 557-561, June 1950.

"A superposition analysis of the turbulent boundary layer in an adverse pressure gradient
Donald Ross and J. M. Robertson. Presented at 1950 Heat Transfer and Fluid Mechanics

;

Institute. i|

(32b) FLOW PAST SLOTS IN SUKFACES. I

(b) Cooperative with Hydraulics Laboratory. i

(d) Experimental; applied research.
(e) Studies were made on the pressure and flow conditions near slots in surfaces, as affect-

,

ed by relative boundary layer thlctaiess and contour of slot comers.
I

(g) The boundary layer thickness, slot width in direction of flow, and rounding of downstreai

edge were found to govern the magnitude of the pressure dip following the slot. i

(605) FUNDAMENTALS OF SURFACE CAVITATION. |

(b) Cooperative with Dejwirtment of Mineral Technology. M
(d) Experimental; basic research. ^
(e) A laboratory-size eggbeater apparatus Is used in which the noise inception point and

noise output is to be correlated with the chemical composition and nature of the liquid

and the surface of the propeller.
(f ) Suspended; preliminary report in progress.

(g) Effects of air content and electric charge on cavitation inception were Investigated
for one simple propeller shape.
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(920) ELECTROMAGHETIC ANALOGY FOR PROPELLERS.

(b) Laboratory project.
(d) Experimental; applied research.
(e) The analogy between the velocity fields of vortices and the magnetic fields of current

carrying wires is used to obtain the Induced velocities for propellers and to study wide
blade effects.

(g) Initial tests indicate agreement with theoretical calculations within the accuracy of
the electrical equipment.

1921) PROPELLERS FOR OPERATION IN SYMMETRIC WAKES.

(b) Bureau of Ordnance, Department of the Navy.
(d) Theoretical and experimental; applied research.
(e) The problem is the design of optimum-efficiency and cavitat Ion-free propellers for opera

tlon behind bodies of revolution. It is being attacked through consideration of the
physics of propeller action. Design methods resulting from the theory will be tested by
experiments in the 4b-lnch water tunnel.

(g) A new theoretical design method for optimum propellers operating in radially varying
velocity fields has been developed. Several propeller designs await testing in the 4tt-

inch water tunnel.

(1150) HYDRODYNAMIG PERFORMANCE OF 4tt-INCH WATER TUNNEL.

(b) Laboratory project.
(d) Experimental; applied research.
(e) Velocity distributions and pressures are being measured in all portions of 4b-inch water

tunnel at velocities up to tSO fps. Results will be correlated with the experimental
studies made on smaller scale under Project 129.

(1151) DESIGN AND CONSTRUCTION OF 12-INCH WATER TUNNEL.

(b) Laboratory project.
(d) Design.
(e) Tunnel is planned for general supplementary research; interchangeable working sections

are being designed, one closed of 12-lnch diameter; one rectangular closed; maximum de
sign velocity 70 fps.

(f ) Construction will start in a few months.

(1152) DESIGN AND CONSTRUCTION OF 4«-INCH AIR TUNNEL.

(b) Laboratory project.
(d) Design.
(e) Closed circuit tunnel planned for supplementary research; working section 4b-inch octa-

gon, 15 feet long, maximum design velocity 200 fps.

(f) Construction will start in a few months.

UNIVERSITY OF PENNSYLVANIA, Department of Civil Engineering.

(922) EFJ-ECT OF INSTALLATION ON THE COEFFICIENT OF' AN 8 INCH x 6 INCH BETH-FLO TUBE,

(b) Laboratory project.
(c) Prof. W. S. Pardee, University of Pennsylvania, Philadelphia 4, Pa.

(d) Experimental.
(e) Eleven different set-ups gave errors as much as minus 12 percent and plus 10 percent.
(f) Completed.

(g) Placed after a short radius 90 degree bend, lowered the coefficient 12 percent. Placed
after an artifically roughened pipe raised the coefficient 10 percent.

(h) Trans. A.S.M.E. Vol. 72, No. tl, Nov. 1950, p. 1105.
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(1155) EFFECT OF IMPERFECTIONS OF THEOAT VEMTS ON COEFFICIEWrS OF VENTURI METERS.

(b) Laboratory project.

(c) Prof. W. 3. Pardoe, University of Pennsylvania, Philadelphia 4, Pa.

(d) Experimental; applied research.

(e) Tests on 8-inch by 4-inch Venturl meter with throat vent imperfections such as drilling
burrs (inside and outside), depressed vents, filleted vents, and with varying number
and size of vents.

(g) Tests and number and size of vents completed; should be at least four of maximum size i

of 1/4 inch diameter. i

PENNSYLVANIA WATER & POWER CCMPANY.

Inquiries concerning Projects Nos. 1154 to 1158, incl., should be addressed to Mr. S. K.

Waldorf, 405 Fulton Bank Building, Lancaster, Pa.

(1154) MEASUREMENT OF WATER VELOCITIES WITH ULTRASONICS.

(b) Laboratory project.
(d) Experimental; applied research.

(e) The purpose is to develop an Improved method of measuring large quantities of water,

particularly the discharge of large hydroelectric units having short intake conduits

with large rectangular cross-sections. An ultrasonic transducer rod is placed at each
of two parallel opposite walls of the rectangular duct in which water velocity Is to

be measured. The transducers are displaced from each other along the principal axis of

flow. The phase angle between the transmitted and received ultrasonic signals is a

measure of the water velocity.

(g) Water velocities up to six feet per second have been measured with an error of one per-

cent and less, in a rectangular duct five Inches by nine Inches.

(h) "Ultrasonic method for measuring water velocity." W. B. Hess, R. C. Swengel, S. K.

Waldorf. AIEE Miscellaneous Paper 50-214, 7 pages. (Obtainable upon request to

Compeuiy). Digests of above paper: "Measuring water velocity by an ultrasonic method."

W. B. Hess, R. C. Swengei, and S. K. Waldorf, Electrical Engineering, Vol. 69, No. 11,

p. 985, Nov. 1950. "Water velocity." Mechanical Engineering, Vol. 72, No. 11, p. 911,

Nov. 1950.

(1155) CORRELATION OF ANNUAL TREE GROWTH WITH PRECIPITATION AND RIVER FLOW,

(b) Laboratory project.
(d) Field Investigation; applied research.
(e) Cross -sections of trees from Juniata River drainage area above Huntingdon, Pa. are being

measured for coirelation with flow records at Huntingdon, and precipitation and tempera-
ture records at several other stations.

(1156) INDUCING FRACTURE LINES IN RESERVOIR SHEET ICE WITH AIR BUBBLES. \

(b) Laboratory project.
(d) Field Investigation; applied research.
(e) An experimental 2000-foot length of pipe with holes at Intervals for discharging com-

pressed air, is laid on the reservoir bottom. It is expected that the warmer water
caused to rise with the bubbles will produce a zone of weakness in the reservoir sheet
ice. If successful, a system of such pipes will facilitate the break-up of the sheet
ice and reduce the possibility of ice Jams.

(g) Limited experience is encouraging, but not conclusive.
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[1157) SEDIMENTATION IN SAFE HARBOR RESERVOIR,

(b) Laboratory project.

(d) Field investigation; applied research.

(e) With a U.S. D-43 sampler, the amount of suspended sediment In the Susquehanna River is

measured at the head of the Safe Harbor Reservoir. The suspended sediment in the dis-
charge of the reservoir is measured by special means applicable to turbulent vater at
the station discharge and dam overflow. The rate of silting in the reservoir is meas-
ured periodically by fathometer soundings.

(1158) FOREWARNING OF FRAZIL ICE FORMATION.

(b) Laboratory project.

(d) Experimental; applied research.
(e) By means of a resistance thermcMneter and strip chart recorder, the temperature of the

Susquehtinna River is measured within 0.001" C. at Safe Harbor and Holtwood. It appears
there is a coirrelatlon between the formation of frazil ice on hydroelectric station
equipment and the rate of cooling of the water to the freezing point.

PRINCETON UNIVERSITY, School of Engineering.

(609) THE LOCATION AND EFFECTS OF THE COLLAPSE OF THE SUBMERCaCD WAVE BEHIND RIGHT VERTICAL
SEMI-SUBMERGED CYLINIERS OF FINITE LENGTH.

(b) Princeton University Committee for Fundamental Research.
(c) Prof. A. Donald Hay, School of Engineering, Princeton University, Princeton, N. J.

(d) Experimental; basic research.
(e) An analysis of the experiments will establish a theory to explain the alteration of flow

pattern about semi -submerged cylinders of finite len^h. The location and magnitude of
the break in the curve of resistance versus speed will be located by formulas.

RENSSELAER POLYTECHNIC INSTITUTE, Hydraulic Laboratory.

(610) THE WATER TABLE.

(b) Laboratory project.
(c) Prof. Harold A. Wilson, Rensselaer Polytechnic Institute, Troy, N. Y.

(d) Experimental; basic and applied research.
(e) The apparatus consists of a flat plate of glass, k feet wide and 5 feet long, with a

small broad-crested weir at one end and sump ttmks at both ends. The purpose is to make
visual the flow of water as affected by different phenomena and to correlate this flow
with air flow as a means of amplifying air flow design and computations. A Mach number
of the water of about 7 has been obtained.

(g) Work has progressed on velocity profiles to the extent that the quantity of flow from
the integrated velocity curve checks the flow obtained from calibrated orifice meter
within one percent consistently. Also, the total momentum as determined from the veloc-
ity profile upstream from a plane shock, applied to the downstream side, will check
the measured shock depth within one percent.
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EOCKT MOUMTAIN HYIBAULIC LABORATORY.

(332) TESTS OF SCOUR ARCXJND BRIDGE PIERS.

(b) Laboratory, In cooperation with Bureau of Public Roads.
(c) Prof. C. J. Posey, Engineering Building, State University of Iowa, Iowa City, Iowa.
(d) Experimental; development.
(e) To determine design requirements for flexible mats to protect piers from scour.
(f ) Continuation of tests is planned for summer of 1951.

(g) Mats must be porous, flexible, yet prevent upward movement of material driven by under-
flow between stagnation zone and low pressure areas.

(h) "Flexible mats may reduce scour at piers of small bridges." David W. Appel, Engineering
News-Record, Vol. Ikk, No. 21, p. 45, May 25, 1950. Presentation of report on 1950 tests
scheduled at Highway Research Board Meeting, Washington, D. C. Jan. 9» 1951.

ST. ANTHONY FALLS HYDRAULIC LABORATORY, University of Minnesota.

Inquiries concerning Projects Nos. 98, 100, 104, 108, 333, 336, 339, 611, 612, 615, 6l6,

924, 925, and 1159 to II66, Incl., should be addressed to Dr. Lorenz G. Straub, Director,
St. Anthony Falls Hydraulic Laboratory, Hennepin Island, Minneapolis l4, Minn.

Inquiries concerning Projects Nos. Ill, 112, 114, 620, 621, 931, 932, II67, and 1168,
which are being conducted In cooperation with the Soil Conservation Service, should be
addressed to Mr. Fred W. Blalsdell, Project Supervisor, U. S. Soil Conservation Service,
St. Anthony Falls Hydraulic Laboratory, Hennepin Island, Minneapolis 14, Minn.

Inquiries concerning Projects Nos. 194, 412, 413, 982 to 985, incl., and 1206 which are
being conducted in cooperation with the Corps of Engineers, should be addressed to the
District Engineer, Corps of Engineers, Department of the Army, St. Paul District, St.

Paul, Minn. (These projects are listed on pages 10? and 108.

(98) FLOW OF SUSPENDED SOLIDS IN PIPES.

(b) Cooperative with Standard Oil Company of Indiana.
(d) Experimental and analytical; for doctor's thesis.

(e) A study of effect of suspended matter characteristics on head loss, solids distribution,
euid velocity distribution of flow of suspended solids in pipes. Measurements include
head loss, velocity, and solids distribution of fine sediment suspended in water flowing
in a 2-inch copper pipe by means of a Pltot-like sampler.

(100) AIR ENTRAINMENT RESEARCH.

(b) Office of Naval Research, Department of the Navy.
(d) Theoretical and experimental; basic and applied research.
(e) A new channel 18 Inches wide, 50 feet long, adjustable to all slopes fran horizontal to

vertical, is in use. The inlet section is designed to Jet a uniform stream of water at
the terminal velocity for the set slope and discharge. Still uncompleted is the pump
installation for ccxnplete testing at the highest angles. Electrical measurements of air

concentration «md velocity in small filaments of the flow have been perfected. Photo-
graphic flash units of high light intensity and short duration have been developed, and
photographs are being used to augment the data obtained from velocity and air concentra-
tion traverses. The analysis of the flow is being developed with the experimental re-

sults as a guide.
(h) "An electrical method for measuring air concentration in flowing air-water mixtures."

0. P. Lamb and J. M. Killen. St. Anthony Falls Hydraulic Laboratory Technical Paper

No. 2, Series B. March 1950.
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104) FLOW DIVERSION RESEARCH,

(b) Office of Naval Research, Department of the Navy.
(d) Theoretical and experimental; basic and applied research and design.

I (e) Work, begun with measurement of pressure and velocity distributions In radius elbows, was

I

then extended to miter elbows with guide vanes. In guide vane studies scale effects and

I

end effects evidenced by secondary currents and associated pressure losses, are investi-
gated.

(g) Experiments confirm analytical research showing that many scale effects and end effects
in guide vane cascades can be eliminated by removing cause of secondary currents; namely,
the vorticlty in the flow approaching the guide vanes, occurring mainly in the boundary
layers

.

j(108) LARGE SCALE CULVERT STUDIES.

(b) Elk River Concrete Products Co., and American Concrete Pipe Association.
(d) Experimental; applied research.

(e) Pipe friction and entrance losses were determined for various shapes, sizes, and kinds of
ccHamercial culvert pipes, for flush and re-entrant type entrances, and for various dis-
charges. Each pipe was 192 feet long and was tested under both full and part -full flow
conditions.

(f) Completed.

(g) Data obtained and analyzed for 56-inch, 24-inch, and l8-lnch corrugated circular pipes,

corrugated pipe arches, and concrete pipes.

(h) "Hydraulic data comparison of concrete and corrugated metal culvert pipes." L. G. Straub
and H. M. Morris. St. Anthony Fells Hydraulic Laboratory Technical Paper No.

. 5j Series B.

July 1950.
"Hydraulic tests on concrete culvert pipes." L. G. Struab and H. M. Morris. St. Anthony
Falls Hydraulic Laboratory Technical Paper No. 4, Series B. July 1950.

"Hydraulic tests on corrugated metal culvert pipes." L. G. Straub and H. M. Morris. St.

Anthony Falls Hydraulic Laboratory Technical Paper No. 5, Series B. July 1950.

(335) RAMAPADASAGAR DAM.

(b) Government of Madras, India.

(d) Experimental; for design.
(e) A movable-bed, distorted model horizontal scale ratio 250:1, vertical scale ratio 100:1

is being used to study scour patterns and water surface levels consequent to constructing
cofferdams that greatly restrict the flow.

(f) Suspended experimental work on first construction stage completed; preliminary report
prepared.

(336) FLOW OF AIR -WATER MIXTURE IN A VERTICAL PIPE.

(b) Laboratory project.
(d) Experimental; master's thesis.
(e) The special case of fully mixed concurrent flows of air and water is being studied in a

26-foot vertical testing section of 1 1/8-lnch Lucite tubing.
(f) Suspended.

(339) CHARACTERISTICS OF A SILT-LAIEN DENSITY CURRENT,

(b) Laboratory project.
(d) Theoretical and experimental; for doctor's thesis.
(e) An attempt is being made to establish a criterion for the stability of two superposed

streams of homogeneous fluids having slightly different densities and a relative motion.
Tests have been made to show the characteristics of density currents being formed In
various ways.
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(611) FLOW APCUND A SPHEKE UNDER CONDITIONS OF "VELOCITY GRADIETIT.

(b) Laboratory project.

(d) Analytical and experimental; doctor's thesis.

(e) The objective is to determine the pressure distribution on a sphere at various velocity
gradients and Reynolds numbers, and to establish the relationship between lift and drag
under these flow conditions. It is anticipated that results will be applicable to
problems of sediment transportation.

(612) SIMILARITY IN SCOUR BELOW A SPILLWAY.

(b) Laboratory project.
(d) Experimental; for master's thesis.

(e) Three geometrically similar spillway models and three coarse sediments of similar size
distribution and different mean grain size were used. All practical combinations of
model and sediment were tested under several conditions of tailwater elevation and dis-

j

charge to relate the variables concerned so that behavior of bed material under similar i

conditions at concentrated scour might be predicted.
I

(f) Completed.

(g) Dimensionless plats were presented showing the logarithmic relation between scour and
the variables of discharge, time, model scale, and terminal fall velocity of sediment.
Tailwater depth determines whether scour shall be local and deep or if it shall continue
downstream from toe of the spillway.

(h) "Similarity in scour below a spillway." C. 0. Johnson, Master's Thesis. University of
Minnesota. April 1950- (Available for interlibrary loan).

"A review of scour below a spillway and its prevention." A. Rodionov, Master's Thesis.
University of Minnesota. June 19^9. (Available for interlibrary loan).

(615) CAPILLAEY FLOW THROUGH EARTH DAMS.

(b) Laboratory project, also sponsored by the Committee on Hydraulic Research, Hydraulics
Division, A.S.C.E.

(d) Experimental; for master's thesis.
(e) Tests are to be conducted in a channel with a plate glass front. A dam of brass has

been Installed in the channel with a capillary gap between the dam and the plate glass

to study the effect of the capillary rise on the velocity distribution and quantity of

discharge through the dam.

(f) Testing is temporarily dormant.

(616) FLOW THROUGH GRANULAR MEDIA,

(b) Laboratory project.
(d) Experimental and theoretical; for master's thesis.

(e) Tests are to be made to determine head loss resulting from flow through uniform-sized
media of varying shapes. Dimensionless numbers have been developed through considera-
tion of the forces and dimensions involved. Tests are to be made in order to determine
the relationship between these dimensionless numbers. An attempt will be made to deter-
mine the effect of particle shape and surface area on flow conditions.

(924) FREE-JET WATER TUNNEL STUDIES.

(b) Office of Naval Reseeirch, Department of the Navy.
(d) Experimental; applied research and design.
(e) A pilot model free-Jet installation has been completed and a developmental testing

program is being carried out to determine the effect of various design parameters on the
surface texture and the external configuration of the Jet by means of high speed photog-

raphy. An attempt will be made to make quantitative studies of the overall dimensions
of steady state cavitation bubbles and velocity distributions in the free-Jet on this

small scale.
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(925) EXPERIMEWrAL STDDY OF A GRAVITY FLOW, CYLINIIRICAL SEDIMEHTATIOW TAKE.

(b) Laboratory project.

(d) Experimental; master's thesis.

(e) An analjrais vas made of the flow-through time, short circuiting, and efficiency of a
cylindrical, downward flow, gravity-type sedimentation tank with an Inside collector
cone for the removal of the water. Various cones were tested euid various -sized spherical
beads were used as sediment.

(f) Canpleted.

(g) For particles In the Stokes law range, the efficiency of sedimentation varied directly
with the ratio of settling velocity of the particle to velocity of flow. Data for the
preparation of glass beads Into small size ranges through the use of an Infraslzer and
an extensive microscopic analysis of these ranges is given in tabular and graphical
form.

(h) "Model study of the efficiency of a radial, gravity flow sedimentation tank." J. E.

Fsmt, Master's Thesis, University of Minnesota. June 1950. (Available for interllbrary
loan).

(1159) MISSISSIPPI RIVER REVETMEMT STUDIES.

(b) Waterways Experiment Station and Mississippi River Commission.
(d) Experimental; applied research.
(e) Studies on the behavior of full-scale articulated concrete revetment are being made in

the laboratory's main testing channel. Turbulence patterns and mean velocities compara-
ble to those observed in the lower Mississippi are being reproduced over the revetment
laid on a semd bed of the same composition as the lower Mississippi bottom and banks.
Measurements of pressure fluctuations above and below the revetment blocks as well as
differential pressures across the blocks are being made by electronic methods; pressure
gradients are being measured in the sand stratum below the blocks.

1160) EFFECT OF TUBE VIBR.'.TIONS ON PRESSURE DROP OF FLOW IN TUBES.

(b) Office of Naval Research, Department of the Navy.

(d) Theoretical and experimental; basic and applied research.
(e) This project arose in connection with the possibility that external tubing vibrations

were producing excessive pressure drop or excessive phase lag in pressure in high pres-
sure aircraft hydraulic lines. An experimental apparatus has been established to pump oil
through tubing at pressures up to 30OO psl over a range of Reynolds numbers (based on
tube diameter) from 1000 to 20,000 and to vibrate the tubing externally at various fre-
quencies. As a conclusion from research by others, it is believed the vibrations con-
templated will produce early transition in the tube when flow is in the lower Reynolds
number range; it is still to be determined whether vibration will have any effect on
already turbulent flow.

(g) First measurements Indicate no appreciable effect of vibrations on steady, turbulent flow.

1161) ENTRANCE LOSSES IN MODEL CULVERT,

(b) Laboratory project.
(d) Experimental research for master's degree.

(e) Measurements of head loss at the entrance to a circular pipe were made to determine
effect of Reynolds number, head over crown, shape of entrance lip, and width of approach
channels on entrance coefficients. A 4-inch Lucite pipe was used.

(f) Completed.

(g) The form of entrance lip was found to be the most Important factor. There was some
variation with Reynolds number, and width of approach. Very little effect was attribut-
able to head over crown.

(h) "Entrance losses in short circular conduits." E. E. Chapus. Master's Thesis, University
of Minnesota. Nov. 19'<-9. (Available on interllbrary loan).

949143 O - 5) - 6
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(1162) STANDING SURFACE WAYES IN AN OEEN CHANNEL WITH A WAVY BCTTCM.

(b) Laboratory project.
(d) Experimental and theoretical; for master's thesis.

(e) Verification of hydrodynamical equations giving the amplitude of surface waves. The
equations were derived for Irrotatlonal flow, and are to be tested for turbulent flow
in a 6-lnch wide glass -sided channel.

(1163) THE STUDY OF FLOW AT AN INTERFACE,

(b) Laboratory project.

(d) Experimental and theoretical; basic research.

(e) Experiments are to be conducted in a 6-inch channel with an Immediate object to study
the interfaclal instability and to clarify flow conditions before and after mixing Eind

to determine the characteristics of a flow of liquid with the density varying with depth
and seme facts in connection with bed-load movement, boundary-layer effect, shallow
water-wave, etc. Photographic method will be employed to record flow patterns. Analyt-
ical and relaxational approaches will be carried in parallel with an attempt to solve
some simple cases of incompressible flow with variable density.

(116^) CHARACTERISTICS OF SEDIMENT WAVES FORMED ON THE BED BY FLOWING WATER.

(b) Laboratory project.
(d) Theoretical; for doctor's thesis.

(e) A theoretical analysis of the development and propagation of sediment waves was made In

order to relate wave length and wave shape to the properties of the flow.

(f) Completed.

(g) A theoretical relationship between wave length and the Froude number of the flow was
found to agree with experimental data. Conditions for the propagation of dunes of two
profile shapes were established and criteria set up for the smooth phase of sediment
movement

.

(h) "A study of waves formed by flowing water in the sediment composing the bed of an open
channel." A. G. Anderson. Doctor's Thesis, University of Minnesota. April 1950.
(Available on interlibrary loan).

(1165) RIPPLE FORMATION AND ITS RELATION TO BED-LOAD MOVEMENT.

(b) Laboratory project. gi

(d) Theoretical and experimental; for doctor's thesis.
"

(e) A basic research to investigate the phenomenon of bed-load movement of an alluvial
stream. Analytical study on the items of mechanics, characteristics of ripple formation
and its relation to bed-load movement will be conducted first. Later on, experimental
work will be carried out in order to verify certain analytical results.

(1166) MODEL STUDY OF SPILLWAY OF GUAYABO DAM, EL SALVADOR.

(b) Harza Engineering Company, Chicago, 111.

(d) Experimental; for design.
(e) Tests upon a 1:75 model of the spillway were made to analyze the flow pattern and erosloi

characteristics and to establish the hydraulic design of the spillway.
(f) Completed.

(g) A bucket type spillway with sloping training walls was found to be the moat effective
for preventing serious scour.

(Ill) DROP INLET CULVERT WITH PIPE CONDUIT.

(b) Division of Drainage and Water Control, Soil Conservation Service, in cooperation with
Minnesota Agricultural Experiment Station and St. Anthony Falls Hydraulic Laboratory.

(d) Experimental; applied research.
(e) Tests have been made on three different sizes of Lucite pipe set on slopes ranging from

2.5 to 30 percent to verify the similarity relationship. Information on discharges,

pressures, and flow conditions has been obtained. Future studies will be on the effect

of different types of inlets on the flow conditions.
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pipe drop inlet culverts laid on deep slopes vlll flow completely full even though the
outlet discharges freely. Entrained air did not invalidate the Froude model law.

"Hydraulics of drop-inlet pipe-conduit spillways." Fred W. Blalsdell. Department of

Agriculture, Soil Conservation Service, 66 pp., Dec. 19'*9. (Available on loan.)

DROP SPILLWAY WITH BOX IWIET.

Division of Drainage and Water Control, Soil Conservation Service, in cooperation with
Minnesota Agricultural Experiment Station and St. Anthony Falls Hydraulic Laboratory.
Experimental; for design.

Experiments are made on 6-lnch wide models to determine the effect of different lengths

of box, heights of drop, approach channel widths, dike locations, submergences, etc.,

on the head -discharge curve.

DIVERGING TBANSITIOH FOR SUPERCRITICAL YELOCITIES.

Division of Drainage and Water Control, Soil Conservation Service, In cooperation with
Minnesota Agricultural Experiment Station and St. Anthony Falls Hydraulic Laboratory.

Experimental; for design and master's thesis.

Surface contours are determined for different Froude numbers, shapes of entering stream,

sidewall flares, bed slope, bed friction, etc.

Suspended.

FLOW IN TRAPEZOIDAL OPEN CHANNEL JUNCTIONS AT SUPERCRITICAL VELOdTY.

(b) Soil Conservation Service, Regions 2 and 5> Department of the Navy.

(d) Experimental; for design.

(e) Models of paved trapezoidal open channel Junctions were studied to discover a satisfactory
form of Junction when flow in one or both of the- Joining channels was at supercritical
velocity. The channels are used to drain storiji water from Whiting Field and are laid on
slopes as steep as 10 percent.

(f) Completed.

(g) Several different methods for Joining streams flowing at supercritical velocities were
studied. Five types of Junction are recommended for use under as many different condi-
tions of topography and flow.

(h) "Hydraulic model studies for Whiting Field naval air station: Part V, Studies of open-
channel Junctions." Charles E. Bowers. Project Report No. 2k, St. Anthony Falls Hydrau-
lic Laboratory, 61 pp., Jan. 1950. (Copies may be obtained from Project Supei-vlsor, Soil
Conservation Service, St. Anthony Falls Hydraulic Laboratory, Hennepin Island, Minneapolis
14, Minn.

(621) JUNCTION OF DRAINAGE PIPES AND PAVED CHANNELS.

(b) Soil Conservation Service, Regions 2 and 3> Department of the Navy.
(d) Experimental; for design.
(e) Models of the structures used at the head end of trapezoidal open channels flowing at

supercritical velocities were constructed with several pipes of different sizes entering
at various angles.

(f) Completed.

(g) Modification of several original designs was required to prevent cross waves in the
downstream channel. Measured drop-down curves in the model channel where the slope was
distorted showed good agreement with the ccmputed curves for the prototjrpe channel.

(h) "Hydraulic model studies for Whiting Field naval air station: Part III, Pipe-ditch trans-
ition structures." Fred W. Blalsdell and Charles A. Donnelly. Project Report No. 23,
St. Anthony Falls Hydraulic Laboratory, 50 pp., Jan. 1950. (Copies may be obtained from
Project Supervisor, Soil Conservation Service, St. Anthony Falls Hydraulic Laboratory,
Hennepin Island, Minneapolis 14, Minn.

(931) DETENTION STORAGE STRUCTURE.

(b) Soil Conservation Service, Regions 2 and 3> Department of the Navy,
(d) Experimental; for design.
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(e) A box inlet drop Bpillvay with a rectangular orifice in the headwall was studied to
determine its capacity. This structure is to be used for the detention storage of i

storm runoff and the subsequent release of the stored water through an uncontrolled
orifice.

(f) Completed.

(g) It was necessary to increase the size of the orifice to enable it to pass the design
flow.

(h) "Hydraulic model studies for Whiting Field naval air station: Part IV, Detent ion-type
box inlet drop spillweiy." Fred V. Blaisdell and Charles A. Donnelly. Project Report
No. 25, St. Anthony Falls Hydraulic Laboratory, 50 pp., Jan. 1950. (Copies may be ob-
tained from Project Supervisor, Soil Conservation Service, St. Anthony Falls Hydraulic
Laboratory, Hennepin Island, Minneapolis Ik, Minn.

(932) STRAIGHT DROP SPILLWAY.

(b) Soil Conservation Service, Regions 2 and 3, Department of the Navy.

(d) Experimental; for design.

(e) Tests were made to determine flow conditions through a straight drop spillway located atj]

the end of a horizcaital curve in the approach ditch and to study reasons for the failure
'

of outlets already in use at Whiting Field.

(f) Completed.

(g) The structure was moved downstream to achieve better flow conditions and the upstream
channel was paved near the structure to eliminate scour at the ends of the weir notch.

A new stilling basin was developed after obtaining unsatisfactory results from two stand-
ard tjrpes of basins, including the type now in use at Whiting Field.

(h) "Hydraulic model studies for Whiting Field naval air station: Part I, Straight drop
spillway." Fred W. Blaisdell and Charles A. Donnelly. Project Report No. 23, St. Anthony
Falls Hydraulic Laboratory, 50 pp., Jan. 1950. (Copies may be obtained from Project
Supervisor, Soil Conservation Service, St. Anthony Falls Hydraulic Laboratory, Hennepin
Island, Minneapolis 14, Minn.

i

(1167) CAHTIIEVERED DITCH OOTLET. I

(b) Soil Conservation Service, Regions 2 and 3, Department of the Navy. i

(d) Experimental; for design.
j

(e) In order to avoid excavation in a sandy delta having a high water table, it was desired
to construct the outlet above the level of the delta and support it on piling. The model
tests were made to develop a satisfactory type of outlet structure.

(f) COTipleted.

(g) A bucket outlet was not satisfactory because of large and strong side whirls. The rec-
ommended outlet dissipates much of the energy in an incomplete hydraulic Jump and the
water is then dropped almost vertically onto the sand delta from a U-shaped cantllevered
weir.

(h) "Hydraulic model studies for Whiting Field naval air stationj Part II, Cantllevered
ditch outlet." Fred W. Blaisdell and Charles A. Donnelly. Project Report No. 23, St.

Anthojay Falls Hydraulic Laboratory, 50 pp., Jan. 1950. (Copies may be obtained from
Project Supervisor, Soil Conservation Service, St. Anthony Falls Hydraulic Laboratory,
Hennepin Island, Mlnneapolie Ik, Minn.

(1168) A STUny OF CANTILBVERED OOTLETS.

(b) Division of Drainage and Water Control, Soil Conseirvatlon Service, in cooperation with
Minnesota Agricultural Experiment Station and St. Anthony Falls Hydraulic Laboratory.

||
(d) Experimental; applied research.
(e) Pipe outlet conduits for small spillways are frequently cantllevered beyond the tow of

the earth dam. Attempts will be made to determine quantitatively the size of the scour

hole to be expected under various field conditions.
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3. MORGAN SMITH CCMPANY,

Inquiries concerning Projects Nos. 93'*, 1169> and 1170 should be addressed to Mr. E.

Sahle, Supervisor S. Morgan Smith Ccmpany Laboratory, York, Pa.
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ADJUSTABLE BLADE PROPELLER TYPE TURBINE MOIEL. EFFICIENCY AND HORSEPOWER TESTS.

District Engineer, Portland District, Portland, Ore.

Experimental; applied research.
Model tests were conducted on a complete 12-lnch model turbine with plate steel elbow
draft tube and aeml-spiral case. A wall provided with adjustable gates was installed
downstream from the discharge end of the draft tube.
Completed.
Results show the effect on the performance of the prototype Kaplan unit caused by raising
the tallwater elevation by means of gates a sufficient amount to provide a water supply
for the fishway.

FRANCIS TYPE TURBINE TEST MODEL. EFFICIENCY TEST.

Laboratory project.
Experimental; applied research.

A 21-1/4-inch model turbine with complete wheel case and elbow draft tube was tested.
The new design of runner of a low specific speed type was tested over a large range of
speed £ind head.

Completed.
Results were used to determine performance and design of prototype units.

ADJUSTABLE BLADE AXIAL FLOW PUMP.

Laboratory project.
Experimental; applied research.

A standard design axial flow pump was tested under specially designed intake and discharge
conditions.
Canpieted.
Results show that the performance of a standard design pump can be greatly changed by
these special conditions.

SOCLETY OF NAVAL ABCHITKCTS AND MARINE ENGINEERS.

(a95) THE COMPILATION OF DATA ON SHIP RESISTANCE.

(b) Office of Naval Research, Department of the Navy.
(c) Mr. W. N. Landers, Secretary, The Society of Naval Architects and Marine Engineers, 29

West 59th St., New York its, N. Y.

(d/ The compilation of the data on ship resistance presently available at the various model
basins and in designing offices, and the presentation of these data in a readily usable
form.

(e) A critical study and correlation of existing data on the resistances of ship hull models
which have been tested. An analysis of these data to determine systematically the In-

fluence of differences of hull form on resistance and to establish the fundamentals of
the subject.

(f ) A stemdard form entitled "Model Resistance Data" has been developed to record model data
and teat results. Another form entitled "Expanded Resistance Data" has been prepared
for the expansion of the model test results to ship size. Explanatory notes defining
the various dimensions, ratios, and coefficients used on the data sheets have been com-
piled. Model resistance and expandea resistance data sheets covering tS6 models have Deen
completed. It la expected ultimately to complete sheets for a total of lUO models.

Estimated time of completion, i9;?i.
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(h) "Model resistance and expanded resistance data sheets with explanatory notes for models
|

1-40." $4.00 per set to members of The Society of Naval Architects and Marine Engineer8|

$5.00 per set to non-members.
"Model resistance and expanded resistance data sheets for models 41-60." $4.00 per set
to members of The Society of Naval Architects and Marine Engineers, $5. 00 per set to
non-members.

STANFORD UNIVERSITY, Hydraulic Laboratory.

Inquiries concerning Projects Nos. 624, 626, 627, 628, and 1171 should be addressed to
Prof. John K. Vennard, Stanford University, Stanford, Calif.

(624) STUDY OF A PHASE OF THE CAVITATION PROBLEM.

Office of Naval Research, Department of the Navy.
Experimental; basic research.
Collapse of cavities in a conical space simulating a solid angle of a sphere. Small
hole at apex of cone plugged by end of Impact rod on vhlch SR4 strain gages are mounted.
Completed and final report submitted to O.N.R.

Impact pressures of very short duration but of large magnitude (up to 450,000 psi)
measured. Good check on available theory obtained £ind cavitation collapse pressures
concluded to be even higher than those measured.

EFB-ECT OF POROSITY ON PERMEABILITY.

Laboratory project.
Experimental; doctoral thesis.
Permeability tests were made on reundomly packed and systematically packed media over a
wide range of porosities using a variable head permeameter.
Completed.
The Blake -Kozeny-Hatch relationship was confirmed.

"The effect of porosity on permeability in the case of laminar flow through granular

media." Joseph B. Franzlni. Ph. D. Thesis, Stanford IMlverslty, L950.

STUDY OF TURBULENT BOUNDARY LAYERS.

Laboratory project.
Experimental; engineer thesis.
Pressure drops and velocity profiles downstream from sharp and bell mouth entrances in

smooth pipes of various diameters.

EFFECT OF SHAPE OF PARTICLE ON SETTLING VELOCITY.

Laboratory project.
Experimental; basic research.
Measurement of fall velocity of particles of regular geometric shape in the turbulent

range. Correlation of results with fall velocities of spheres.

Inactive.

STUDY OF MANIFOLD PORTS.

Laboratory project.
Experimental; engineer thesis.

Measurement and intejrpretat ion of pressure variation near outlet parts in manifold pipes

and obtaining hydraulic coefficients for various flow geometries.
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(II72) PERMEAMEl'EB WALL Etl'ECT.

(b) Laboratory project.

(c) Mr. Joseph B. Franzlnl, Stanford University, Hydraulic Laboratory, Stanford, Calif.

(d) Experimental; basic research.

(e) Permeability testa are to be conducted on Ottava 20-50 sand using variable head permea-

meters of different sizes.

(f ) Preliminary work on the packing of particles In cylindrical containers is in progress.

STEVENS IH3TITUTE OF TECHNOLOGY, Experimental Towing Tank.

MISCELLANEOUS PROJECTS.

The Experimental Towing Tank carries out an extensive research program of a classified
nature for the Bureau of Ships, Bureau of Ordnance, and the Bureau of Aeronautics, De-

partment of the Navy. A large number of projects involving commercial vessels of many
different designs for private clients are also undertaken for the determination of
effective horsepower, the resistance, directional stability of barges, the determination
of shaft horsepower for river towboats and comparable vessels, resistances under sailing
conditions of sailing yachts, and the hydrodynamic characteristics of flying boats and
seaplane floats

.

(3kO) PLANING SURFACES (Project CCtt39).

(b) Office of Naval Research, Department of the Navy.

(c) Prof. B. V. Korvin-Kroukovsky, Experimental Towing Tank, Stevens Institute of Technology,
711 Hudson St., Hoboken, N. J.

(d) Experimental and basic.

(e) To investigate the fundamental factors affecting the performance of planing surfaces for
application to seaplanes and planing type surface craft, and to investigate the wave
shape formed in the wake of such surfaces.

(g) Investigations will extend from elementary planing surfaces of several deadrlses through
warped surfaces, surfaces with the steps of Vee plan form, and the combinations of the
forebody and the afterbody planing in its wake.

(h) "Lift of planing surfaces." B. V. Korvin-Kroukovsky. Reader's Forum Section, Journal of
Aeronautical Sciences. Sept. 1950.

In preparation:
"Wetted length and center of pressure of vee-step planing surfaces." Daniel Savltsky.

ETT Report No. 578.
"Trim, drag, and wetted area of seaplane in two-step planing. " B. V. Korvin-Kroukovsky
and Daniel Savltsky.

(940) DETERMINATION OF WAKE FRACTION AND THRUST DEDUCTION OF A TOWBOAT WITH AND WITHOUT A
BARGE FLEET (Project T1250).

(b) Laboratory project.
(c) Mr. Randolph Ashton, Experimental Towing Tank, Stevens Institute of Technology, 711

Hudson St., Hoboken, N. J.

(d) Experimental and developmental.
(e) Self-propelled and towing tests have been made of a towboat with and without a barge

fleet, at comparable propeller revolutions, under varying conditions of draft and water
depth.

(II75) THE DEVELOPMENT OF A TEST TECHNIQUE FOR THE DETERMINATION OF SHIP MOIEL RESISTANCE IN
WAVES (Project T119tt).

(b) Laboratory project.
(c) Mr. Randolph Ashton, Experimental Towing Tank, Stevens Institute of Technology, 711

Hudson St., Hoboken, N. J.
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(d) Experimental and developmental.
|

(e) Besistance tests in waves of conmierclal vessel models so that the models are about as
free as possible to respond to the oncoming waves--in particular, to surge fore and aft.

(g) Method developed termed the "gravity-weight method", with extremely little friction in
the system and no towbar, springs, or dashpot damping.

(117**) WAKE FRACTION STUOT (Project TI306).

(b) Laboratory project.
(c) Mr. Allan B. Murray, Experimental Towing Tank, Stevens Institute of Technology, 711

Hudson St., Hoboken, N. J.

(d) Experimental and developmental.
(e) Self-propelled tests of a twin-screw hopper dredge model to compare the wake-fraction

and thrust -deduct Ion coefficients with two pairs of propellers --each pair having the same
diameter but differing in other respects.

(1175) EUKDEE FORCE AITD TORQUE MEASUREMENTS DURING TURNING (Project 15^5).

(b) Maritime Administration.
(c) Mr. John B. Drlsko, Experimental Towing Tank, Stevens Institute of Technology, 711

Hudson St., Hoboken, N. J.

(d) Design research.
(e) To measure turning diameters, rudder stock torque, and lateral rudder force of a proposed

ship design, for three alternate rudder designs.
(f) Tests completed.

UNrVERSITY OF TENNESSEE.

(9^4) HYDRAULIC FRICTION.

(b) Engineering Experiment Station, University of Tennessee.
(c) Dr. G. H. Hlckox, Engineering Experiment Station, University of Tennessee, IQioxvllle 16,

Tenn.
(d) Experimental; basic research.
(e) A long term investigation is under way to determine friction coefficients in the tran-

sition range between smooth and rough turbulent flow. The purpose of the study Is to
define more completely the relationship between character of roughness of pipe surface
emd the shape of the tremsltion curve. Tests are being made in a four inch lucite pipe
which is roughened as desired by the Insertion of sleeves with appropriate roughness
characterlst Ics

.

(g) Tests on a smooth pipe indicated good agreement with the results of other experimenters.
Testa on surfaces roughened with small depressions indicate an increasing friction co-
efficient with an increase in the number of depressions. The difference in friction
coefficients Increases with increasing Reynolds number.

TEXAS ENGINEERING EXPERIMENT STATION, A & M College of Texas.

(1176) SOME FACTORS AFFECTING THE EFFICIENT USE OF IRRIGATION WATER IN TEXAS.

(b) Laboratory project.
(c) Mr. E. L. Harrington, Dept. of Civil Engineering, A & M College of Texas, College Station

Texas.
(d) Theoretical and field Investigation; for doctor's thesis.



Texas Engineering Experiment Station
University of Texas

Utah State Agricultural College

77

(e) A map showing mean annual rainfall during the growing season has been prepared for Texas.

An attempt is being made to determine the probability of an adequate amount of water

being obtained, due to rainfall, in certain localities. Useful soil moisture constants

Including apparent density, moisture holding capacity, and wilting percentage, will be

determined for fifteen representative Texas soils.

(g) Study of soil moisture constants has been ccMpleted.

UNIVERSITY OF TEXAS, Department of Civil Engineering.

Inquiries concerning Projects Hos. 657) 9^7» and 9^8 should be addressed to Prof. Carl W.

Morgan, Department of Civil Engineering, University of Texas, Austin, Texas.

(657) DESIGN OF A GLASS -WALLED TILTING FLUME.

(b) Laboratory project,
(d) Experimental; for design.

(e) The glass -walled portion of the flume is 1 foot wide with a depth of U feet for the first
six feet of length and a depth of 2 feet for the remaining l8 feet of length. The slope
is readily adjustable to positive or negative values.

(f) Completed. Operation satisfactory.
(h) "Glass-walled flume provides flexibility in University of Texas laboratory." Walter L.

Moore. Civil Engineering, March 1950.

(9't7) FACTORS AFFECTING THE BLOW OUT HEAD FOE A CUT OFF WALL IN A PERMEABLE MATERIAL.

(b) Abraham Strieff, Fargo Engineering Co., Austin, Texas.

(d) Experimental; basic research.
(e) To make preliminary observations of the blow out process under a vertical cut off wall

in sand and thus check the contention that factors other than the critical exit gradient
are significant.

(f) Temporarily Inactive.

(g) Indications show that other factors are significant; results are not conclusive.

(9^*8) DIFFUSION OF A TWO DIMENSIONAL SUBMERGED JET.

(b) Laboratory project.
(d) Experimental; M. S. Thesis.
(e) An experimental study of the diffusion of a water Jet to determine the influence of a

free surface and solid boundaries.

(g) Detailed measurements of mean flow characteristics have been made for a hydraulic Jump
occurring at a step-down in the channel floor. A range of relative step sizes has been
covered from zero to four times the depth of the entering flow with the Froude number
of the entering flow varied between 2 and 8.

UTAH STATE AGRICULTURAL COLLEGE, Engineering Experiment Station.

Inquiries concerning Projects Nos. 9^*9 to 952, incl., should be addressed to Dr. J. E.

Christiansen, Engineering Experiment Station, Utah State Agricultural College, Logan, Utah.

(9^9) MODIFIED VENTURI SECTION FOR MEASURING FLOW IN OPEN CHANNELS (Project 14).

(b) Cooperative with Geological Survey, Armco Drainage and Metal Products Company, and
Douglas Fir Plywood Association. Field studies conducted at outdoor cooperative (Soil
Conservation Service, Utah State Agricultural College) Irrigation Research Laboratory.
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(d) Experimental and field investigation; applied research and development, masters ' theses.
(e) To develop a satisfactory water measuring device for open channels on very flat gradientsjl flM

(f) Nearing completion.

(950) AN INVESTIGATION OF mCTION LOSSES IN ALUMINUM TUBING AND COUPLINGS (Project 18).

(b) Cooperative vith Aluminum Company of America.
(d) Experimental; applied research and master's thesis.
(e) To determine friction loss in aluminum tubing and losses at cranmercial couplings. Addi-

tional studies to be made on tubing with deflection angles at couplings.
(f) Reactivated in January 1951.

(951) AN ANALYSIS OF A SHALL HYIRO-ELECTRIC POWER PLANT (Project 21).

(b) Laboratory project.
(d) Experimental; applied research and master's thesis.
(e) Purpose is to construct and test a small hydro-electric power plant and auxiliary appara-

tus for determining characteristics of a representative impulse turbine which is to be
used for hydraulic laboratory exercises.

(f) Ccmpleted.
(h) "A study of a small hydro-electric power plant." Lioyd E. Myers, Jr. Master's Thesis.

(Available on loan).

(952) A STUOT OF THE HYIRAULIC PROPERTIES OF CEHTRIFUGAL CONCRETE PIPE (Project 22).

(b) Cooperative with City of Logan, Utah and Utah-Idaho Concrete Pli)e Company.
(d) Experimental and field investigation; applied research and master's thesis.
(e) To determine actual friction loss factor for a newly constructed water supply line con-

sisting of 36-inch and 2it-inch concrete pipe approximately 16,000 feet long.

(f) Completed.

(g) Coefficients of friction for centrifugal ooncrete pipe, 24-inch and 56-inch diameters, 1

are comparable to coefficients given for smoother types of pipe. Losses at bends of i

the type used were negligible.
(h) "Hydraulic properties of centrifugal concrete pipe." Boyd L. Christensen. Master's

Thesis.
\

(1177) REVISION OF BULLETIN NO. 2 "WATER MEASUREMENT" (Project 20). '

(c) Prof. Eidon M. Stock, Civil Engineering Department, Utah State Agricultural College, 1

Logan, Utah.
j

(d) Applied research; preparation of bulletin. !

(e) "Water Measurement" explains and simplifies ccxnmon methods and devices used to measure
irrigation water to aid farmers, ditchriders and others, who are interested in the meas-
urement of irrigation water. Provides by means of graphs and tables, simple solutions to
water measurement problems.

(f) Manuscript complete.

(1178) A STUDY OF THE FACTORS AFFECTING PERMEABILITY OF SOILS TO WATER (Project 23).

(b) Cooperative with Agricultural Experiment Station, Utah State Agricultural College.
(d) Experimental and theoretical; basic research, for doctor's thesis.
(e) A careful study of the validity of the equation k = cwd^e'/jo. ( 1 + e) for the permeabil-

ity of granular materials. Ottawa sands were prepared by sieving to obtain grains of as
nearly uniform size as possible. Permeability tests are being conducted with different
densities of packing.

(1179) MEASUREMENT OF PERMEABILITY OF SATURATED SOILS BELOW THE WATER TABLE (Project 24).

(b) Cooperative with Agricultural Experiment Station.
(d) Experimental and theoretical; applied research for doctor's thesis.
(e) To determine factors affecting the Klrkham method of measuring permeability of saturated

soils below the water table for various boundary conditions.
,

(f) Experimental work completed.
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STATE COLLEGE OF WASHINGTON, Division of Industrial Research.

I

(641) THE HYIKAULICS OF SPRINKLER IRRIGATION SYSTEMS.

(b) Laboratory project.

(c) Prof. C. L. Barker, Department of Civil Engineering, State College of Washington,
Pullman, Wesh.

(d) Theoretical; for design.

(e) Using the experimental results of J. R. Barton, "A study of diverging flow In pipe
lines", University of Iowa, August 1946, an analytical study was made, taking the results

from a single branch and working out the discharge ratios for multiple branches. The
variables considered were the coefficient of discharge of the sprinkler or branch, diam-

eter ratios, number of branches, and head loss coefficients between branches, and their

values were selected to Include the rsinges ordinarily found in sprinkler irrigation
systems. The results are mainly presented as a graphical solution whereby can be deter-

mined the discharge ratio of any branch in the line to the discharge of the downstream
branch knowing the parameters listed. The solution includes also the summation of dis-

charge ratios up to and including any branch "^om the downstream branch.

(f) Completed.

(1180) PRESSURE GENERATION IN PIPES FROM THE RELEASE OF AIR.

(b) Cooperative with Concrete Products Association of Washington.

(c) Mr. J. A. Roberson, Division of Industrial Research, Washington State College, Pullman,
Wash.

(d) Experimental and field investigation; applied research.
(e) The purpose is to study the action of air and water when air is released from vents or

inlets in gravity water pipe systems. Hydraulic model studies are being made.

(g) Studies Indicate that dynamic pressure generation is potentially present in pipelines
that have release of air from vents or Inlets.

UNIVERSITY OF WASHINGTON, Department of Civil Engineering.

Inquiries concerning Projects Nos. 363, 642, 643, and 644 should be addressed to Prof.

C. W. Harris, Hydraulics Laboratory, Department of Civil Engineering, University of
Washington, Seattle ^, Wash.

(365) INTERNAL PRESSURES IN TURBULENT FLOW IN PIPES.

(b) Laboratory project.
(d) Experimental; basic research.
(e) To determine relation of boundary pressure to the internal pressures in pipes flowing

with high turbulence (especially in turbulence caused by sudden enlargement). A special
plezcmeter tube has been designed to measure the pressure at any point within a 12-lnch
pipe.

(f) Suspended.

(g) Results to date are not conclusive. Further study desirable.

(642) A STUDY OF THE 'VALIDITY OF THE USE OF THE HYDRAULIC RADIUS AS A MEANS OF CORRELATING THE
RELATIONSHIPS OF FLOW IN CONDUITS OF DlifT-ERENT SHAPES.

(b) Laboratory project.
(d) Experimental; basic research.
(e) A series of tests to determine the relationships of the flow functions to the hydraulic

radius in channels of different shapes. The project is Intended to correlate the work
done on closed conduits of various shapes and that done on pipes, it is tributary to
Project No. 644-.

(g) Results are in form of initial data only.
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(6^3) EFFECT OF TYPE OF FLOW AHD SIZE OF PIEZOMETEB OPENING ON PIEZOMETER READINGS.
|

(b) Laboratory project. '

(d) Experimental; basic research.

(e) By varying the degree of turbulence and by introducing controlled amounts of spiral flow
to determine the effect on piezometer readings as an indication of pressure within a pipe;
and by varying the size of piezometer openings to determine the effect of this size on
the accuracy of measurement.

(f) Suspended.

(g) Results indicate definite effects of type of flow and size of piezometer opening on y

piezometer readings. Further work necessary for quantitative analysis.
^

(644) FLCM IN PIPES AND CHANNELS.

(b) Laboratory project.
(d) Experimental; basic research.

(e) To establish a means conforming to modem concepts of flow identifying pipe and channel
surfaces in relation to their resistance to passage of water, and to Introduce a practical
formula for applying a specific roughness coefficient, once found, to any size pipe or
channel.

(f) Suspended pending completion of several tributeury investigations. I

(g) Definite concepts of the relations between the types of flow in pipes, and of the relatiorf
of the resisteince to flow of water in pipes to specific roughness, have been developed.

UNIVERSITY OF WISCONSIN, Hydraulic Laboratory.

Inquiries concerning Projects Nos. 366, 955> 956, 931 > 958> and 1181 should be addressed .

to Prof. J. R. Vlllemonte, Hydraulic Laboratory, University of Wisconsin, Madison 6, Wis.
]

(566) HEAD LOSSES IN FLOW OF LIQUIDS IN PIPES.

(b) Cooperative with Mueller Brass Co., Pojrt Huron, Mich. I

(d) Experimental; for B. S. thesis. \

(e) Head loss measurements are being made on straight copper and galvanized iron standard
pipe of various sizes.

(f) COTipleted. I

(g) Studies of relations pertaining to friction factor, relative roughness, and Reynolds num-
j

ber based on empirical data have been completed for copper pipes 1/2, 1 and 2 Inches in

diameter. i

(h) "Energy losses in copper pipes." D. H. Ferrell and R. C. Kolf. B. S. Thesis. June 1950. •
!

(Available on loan). I

(366) DEVELOPMENT OF A FLOOD FORECASTING PROCEDURE FOR THE WISCONSIN RIVER.
I

(b) Laboratory project.
(c) Dr. Amo T. Lenz, Hydraulic Laboratory, University of Wisconsin, Madison 6, Wis.

(d) Experimental; for M. S. thesis.
(e) Fundamental studies in rainfall -runoff relations are being made to estimate runoff values

^

to be used in flood forecasting by the unit -hydrograph method.

(f) Six M. S. theses have been completed.

(646) BEHAVIOR OF OIL-WATER SEPARATORS.

(b) American Petroleum Institute.
(c) Dr. G. A. Rohllch, Hydraulic Laboratory, University of Wisconsin, Madison 6, Wis.

(d) Experimental and theoretical; basic research.
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(e) Determination of hydraulic characterlatlca of separating tanks. This la accomplished by
dosing the influent vlth sodium phosphate and making chemical tests at regular intervals
to indicate the phosphorous concentration in the effluent. Retention studies using wax
spheres of 200 microns diameter are being used to evaluate performance of influent and
effluent baffles.

(g) Vertical slot influent baffle vlth 3 to 7 percent net area gives best flow characteristics.
(h) "Laboratory experiments on the behavior of gravity separators." Dr. G. A. Rohllch and

Dr. A. C. Ingersoll. Proc. Fifth Industrial Waste Conference, Purdue Unlveraity Bulletin,
Series No. 12, 1950.

(955) EFFECT OF SUBMERGENCE ON DISCHARGE OF PARSHALL FLUMES.

I (b) Laboratory project.

i

(d) Experimental; for M. 3. thesis.
(e) Submergence tests are being run with various conditions of submergence on a standard 6-

I

inch Parahall flume.
(f) Completed.

I

(g) Analyaia has been baaed on application of superposition principle and provides a simple,
accurate submerged discharge equation,

(h) "Effect of submergence on discharge of a 6-inch Parshall flume." V. N. Gunaji. M. S.

Thesis. June 1950. (Available on loan).

I

(956) HEAD LOSSES IN FLOW OF LIQUIDS IN PIPES UNDER HIGH LINE PRESSURES.

I

i

(b) Cooperative with Ladish Co., Cudahy, Wis.
(d) Experimental; for master's eind doctoral theses.
(e) A circulating system of 2-lnch seamless steel pipe with oil flowing will contain a 20-

foot section In which energy losses will be measured by latest type strain gages. Line
pressures will be varied from 100 to 2000 psi and show the effect of high line pressure on
the friction factor for both laminar and turbulent flow.

(g) The teat apparatua, equipment, instrumentation and appurtenences thereto are now complete,
and partial data on the 2-lnch pipe have been taken.

(h) "Energy loss in liquid flow in straight pipes under high pressures." M. S. Thesis. June
1950. (Available on loan).

(957) THE THERMODYNAMICS OF LIQUIDS,

(b) Laboratory project.
(d) Experimental; for doctoral, master's and bachelor theses.
(e) The effect of temperature (50-120" F) and pressure (0-2200 pslg) on the compressibility,

density, and viscosity of liquids will be observed by use of nevly designed precision
equipment.

(958) HEAD LOSSES IN FLOW OF LIQUIDS IN WELDING PIPE FITTINGS.

(b) Cooperative with Ladish Co., Cudahy, Wis.
(d) Experimental; for master's emd bachelor theses.
(e) Head losses over and above those in atralght pipe of same centerline length will be ob-

served for a wide variety of welded pipe fittings. Including one and two gore miter
turns. Most fittings will be 4 inches in diameter.

(959) HYDROLOGIC INVESTIGATION OF LAKE MEHDOTA DRAINAGE BASIN.

(b) Part of a larger project entitled "Origin and quantities of algal fertilizers tributary
to Lake Mendota." Cooperative study sponsored by Ifalverslty of Wisconsin, Madison 6, Wis.

(c) Dr. A. T. Lenz, Hydraulic Laboratory, University of Wisconsin, Madison 6, Wis.

(d) Field investigation; applied research for M. S. theais.

(e) Eleven atream gaging atatlona have been installed to measure tributary Inflow to Lake

Mendota and Yahara River outflow. Fourteen new recording rain gages will be installed

to correlate rainfall and runoff. Chemical and temperature measurements are being taken

as part of the larger project.

(g) One M. 3. thesis and three B. 3. theses completed.
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(960 J WATEB TREATMENT STUDIES.

(b) Infilco.
(c) Dr. G. A. Rohllch, Hydraulic Laboratory, University of Wisconsin, Madison 6, Wis.
(d) Experimental; applied research for M. S. thesis.

(ej Comparison of results secured by operation of accelerator and conventional water treat-
ment methods. Bacteriological studies under way at present,

(g) Two M. S. theses completed.

(llBl) VCKTEX PLOW mm HORIZOrJTAL THIN-PLATE ORIFICES.

(b) Cooperative with Mr. J. C. Stevens, Portland, Ore.

(d) Theoretical and experimental; for doctoral and master's theses.
(e) Existing fundamental considerations will be studied and extended to apply to this prob-

lem. An experimental apparatus will be constructed to observe (1) the pressure, veloc
ity and depth relations for a' free-flow vortex with initial radial approach, (2) the
effects of initial tangential approach and (5) the effects of boundary proximity.

WORCESTEE POLYTECHNIC INSTITUTE, Alden Hydraulic Laboratory.

Inquiries concerning Projects Nos. 649, 96I, 965, 964, 965, and llb2 to llb5, Incl.,
should be addressed to Prof. L. J. Hooper, Alden Hydraulic Laboratory, Worcester Poly-
technic Institute, Worcester 2, Mass.

(649) GOOSE POND SPILLWAY TEST.

(b

(d

(e

If

(961

(b

(d

(e

(f

(963

(b

(d

(e

(f

(964

(b

(d

(e

Granite State Electric Co. (New England Power Assn. ).

Experimental; for design.
The purpose Is to Increase economically the spillway capacity of an existing structure.
A 1:16 scale model was constructed and some tests were made.

Inactive. Work will be continued.

VALVE TESTS.

Chapman Valve Co.

Experimental; for design.
Head loss measurements for various discharges were made on a 24-lnch disc type check
valve. Closure time and pressure changes were determined photographically for various
flows up to 4^) cfs.

Inactive. Work will be continued.

CALIBRATION OF KENNISON FLOW NOZZLES.

Builders -Providence, Inc.

Experimental.
Two 30-lnch flow meters were calibrated to maximum discharge of 20 cfs and discharge

and operating characteristics were determined.

Completed.

MEASUREMENT OF TURBULENCE.

Office of Naval Reseeirch, Department of the Navy.

Experimental; for design.
The purpose Is to determine the feasibility of measuring turbulence In water using

diffusion of salt solution. The Integrating circuit design and construction have been

completed. Work is continuing on electrodie design and test.
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(965) HOLTOKE IWTAKE EESIGH.

(b) Jackson and More land.
( d ) ExperImenta 1

.

(e) A 1:50 model was constructed of the proposed power house Intake and fore-bay arrange-
ment. Tests were made to determine loss of head, stability of flow conditions, effect
of flood flows on fore-bay and ice diversion.

(f) Canpleted.

(1182) CALIBRATION OF DISC TYPE METERS.

(b) Hersey Meter Co.

(d) Experimental.
(e) Several 8 and 6-lnch compound flow meters were calibrated. Head loss measurements were

also made.
(f) Completed.

(1183) FISHWAY AND TAILRACE DESIGN.

(b) Fish and Wildlife Service.

(d) Experimental.
(e) A 1:16 model of the proposed tallrace at Holyoke was constructed with proposed flshway

(ladder) anrangements . Tests were made to determine means of guiding fish to best pas-
sages.

(Il8i^) C. J. STRIKE POWER DEVELOPMENT.

(b) Ebasco Services, Inc.

(d) Experimental; for design.

(e) A 1:40 model of the proposed spillway and apron are being constructed to study the hy-
draulic Jump formation and to study spillway performance for various gate operations.

(1185) SALT VELOCITY TESTS.

(b) Laboratory project.
(d) Experimental; applied research.
(e) Tests were made to determine the performance of the salt velocity method at low veloc-

ities. The settling rate of salt solutions in quiet water was determined and the effect
of varying the quantity and specific gravity was determined for actual flow tests.

(h) "Low velocity studies of salt velocity method." L. J. Hooper and L. C. Neale. A.S.M.E.
Sept. 1950.
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U. S. DEPARTMEKT OF AC3^ICULTUBE, FOREST SERVICE, California Forest and Range Experiment !'

Statiffli. I

Inquiries concerning Projects Nos. 261 emd llb6 should be addressed to Dr. Stephen N.

Wyckoff , California Forest and Range Experiment Station, P. 0. Box 245, Berkeley 1, Call
I

(261) WATERSHED MAWAGEMEMT EESEARCH, CAUrORNIA. I

(b) Laboratory project.
'

(d) Experimental; field investigation; basic and applied research. i

(e) Purposes are: (1) to study the disposition of rainfall as influenced by watershed '

conditions, including vegetation, soils, geology, and topography; and (2) to develop
methods of watershed management, including the treatment of areas denuded by fire, to
assure maximum yield of usable water, and satisfactory regulation of flood runoff and
erosion. Major work center is the Spn Dimas Experimental Forest. Rainfall, runoff, and
erosion are measured on two main drainage areas, on ten large and seven small watersheds
within these areas, and on eighteen experimental plots . Twenty-six large lysimeters
furnish comparisons of the use of water by various species of shrubs, and one species of;

pine. Climatic data are obtained from several meteorological stations. Studies of run-,

off and erosion as Influenced by fire and the revegetation of large bums are in progresi

(g) "Disposition of Annual Rainfall in Two Mountain Areas in California." P. B. Rowe and
,

E. A. Colman. Manuscript submitted to Department of Agriculture for publication as a
'

technical bulletin. A study of interception of rainfall by second growth ponderosa pine'

showed that approximately 12 percent of each year's rainfall is lost by interception.
Interception of snow was of the same magnitude as that of rain. '

(h) "Rainfall interception by chaparral in California." E. L. Hamilton and P. B. Rowe.
Sacramento, Calif. Department of Agriculture, Forest Service, in cooperation with Call- f

fomia Department of Natural Resources, Division of Forestry.
"Hydrologlc problems of brushland management." E. A. Colman. Mimeographed.
"Effect of weed competition upon survival of planted pine and chaparral seedlings." '

J. S. Horton, California Forest and Range Experiment Station Research Note No. 72. i

"Trees and shrubs for erosion control in southern California mountains." J. S. Horton. •

Sacramento, California. Department of Agriculture, Forest Service, in cooperation with
California Department of Natural Resources, Division of Forestry.
"Use of the helicopter for sowing mustard seed in burned areas of southern California."

\

C. H. Gleason smd D. G. MacBean. Jour. Forestry hj{3): 192-195. March 19'+9. i

i

(1186) FLOOD CONTROL SDRVEY RESEARCH, CALIFORNIA AND WESTERN OREGON. !

(b) Laboratory project.
j

(d) Experimental; field investigations; statistical studies In applied research.
(e) To furnish a physical base for evaluation of flood control measures as they affect flood!

and sediment damages. Emphasis is on the determination of the Influence of "land use"
on frequency of flood peaks, annual and seasonal yields of water, and sediment productlor
from whole watersheds.

(g) After segregation of the effects on flood size of eleven meteorological and watershed
variables, euialysls of covarlance showed an inverse relation between a specially defined
forest cover variable and the peak discharges from watersheds of the Willamette Basin,
Oregon. Results of similar completed studies in southern California gave an inverse
relation of the peak discharges from watersheds and sedimentation of reservoirs to
forest cover density, with the peak discharges varying as the -0.852 power and the sed-
imentation as the -1.97'+ power of the cover density.

(h) "Does burning increase surface runoff?" H. W. Anderson. Jour. Forestry ^+7(1): 3^-77,
19'+9.

"Iivfluence of some watershed variables on a major flood." H. W. Anderson and H. K.
Trobitz. Jour. Forestry U7(5): 3^7-336, 19't9.

"Flood frequencies and sedimentation from forest watersheds." H. W. Anderson. Trans.
Amer. Geophys. Union 30(if): 567-58U, 19'+9 and 31('*): 621-625, 1950.
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U. 3. UEPAETMENT OF AGRICULTURE, FOREST SERVICE, Northeastern Forest Experiment Station.

Inquiries concerning Projects Nos. 656, 966, 967> II87, and 1188 should be addressed to
Dr. V. L. Harper, Northeastern Forest Experiment Station, 102 Motors Avenue, Upper Darby,
Pa.

(656) FOREST INFLUENCES INVESTIGATION (WATERSHED MANAGEMENT).

(b) Cooperative vith the Pennsylvania Department of Forests and Waters.
(d) Field investigation; basic and applied research.
(e) Studies have been started on the Delaware -Lehigh Experimental Forest, Monroe County, Pa.,

to determine the vater econcmy for a watershed covered with scrub oak. Afterwards, the
cover will be converted by planting and fire protection to a commerciably valuable type,
and the effect on water relations will be measured. Installations have been established
to evaluate all components of a water balance equation for the watershed.

(h) A progress report covering the two hydrologlc years 19*^8-^9 and 1949-50 will be published
in the near future.

(966) FOREST INFLUENCES INVESTIGATION (WATERSHED MANAGEMENT),

(b) Laboratory project.
(d) Field investigation; basic and applied research.
(e) Studies have been started on the Pocono Experimental Forest, Wayne County, Pa., to deter-

mine effects of forest management practices and logging operations upon the quantity and
quality of water yielded by a small watershed.

(967) STUDY OF THE EFFECT OF SOIL AND COVER CONDITIONS ON SOIL MOISTURE RELATIONSHIPS,

(b) Laboratory project.
(d) Field investigation; applied research.
(e) Soil cores were obtained under different conditions of soil, cover, and use on the

Allegheny watershed. Tests were made on about 1,000 cores to determine percolation rate,
detention storage capacity, retention storage capacity, volume weight, and organic con-
tent, for use in flood control surveys to permit more accurate estimates of the increase
in infiltration and water storage resulting from a program of land management.

(g) Analysis of percolation rates and storage capacities showed that land cover and use

primarily affect the upper soil horizons. In the lower horizons the principal factors
affecting soil moisture values are texture and drainage. Within the forest, grazing
resulted in a greatly reduced rate of water movement and amount of detention storage
throughout the A horizon. The effect of cover and use was greatest in the A horizon and
gradually diminished throughout the B horizon. In the C horizon no significant differ-
ence between soil moisture values were detected for differing conditions of cover and
use.

(h) A Station Technical Paper will be released soon.

(1187) FROST STUDIES IN THE NORTHEASTERN UNITED STATES.

(b) Laboratory project.
(d) Field investigation; applied research.
(e) A continuation of the work listed under Projects Nos. 31'* and 375 in Volume Ik of this

bulletin. To determine the effect of land use and condition upon type and depth of

frost formation. Periodic observations of frost type and depth, snow depth, and water
content are made upon a large number of plots in New England, New York, and northern
Pennsylvania, selected to sample a variety of land uses and conditions within certain
land use classes. Observations were made on 120 plots during the winter 19^7-'t8.

During the winters of 19'*8-49 and 19'*9-50 observations were made upon only a few plots

in eastern Pennsylvania and little information was gained due to the mildness of the

winters. A new and sidely expanded system of plots is being established for observations

during the winter 1950-51.

949143 0-51-7
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(1188) FOREST INFUJENCES IITVESTIGATION (WATEHSHED MANAaEMEHT).
j|

I

(b) Laboratory project.
j

(d) Field Investigation; basic and applied research.
(e) Studies have been started on the Femow Experimental Forest, Tucker County, V. Va., to

determine the effect of different levels of cutting practices and different logging
practices upon vater quantity and quality. Five watersheds will be maintained in an
undisturbed condition for a preliminary period for standardization. Then treatment will
be applied to four of the watersheds, and the various elements relating to the water
econany of the watersheds evaluated.

I

i

U. S. DEPARTMEOT OF AGRICULTUBE, FOREST SERVICE, Northern Rocky Mountain Forest and Range
Experiment Station.

(968) FOREST INFLUENCES INVESTIGATIONS.

(b) Laboratory project.
(c) Dr. George M. Jemlson, Northern Rocky Mountain Forest and Range Experiment Station,

Missoula, Mont.
(d) Field investigation; applied research.

!i

(e) To develop a detailed hydrological analysis for a small timbered watershed. Also to
determine effect of forest cover and other site factors on accumulation of snowfall,
rate of snow melt, and movement of snow -me It water. Work under way at Priest River
Experimental Forest, Idaho.

U. S. DEPARTOffiNT OF AGRICULTURE, FOREST SERVICE, Pacific Northwest Forest and Range Experiment!
Station.

}

(969) EFFECT OF LOGGING AND OTHER FOREST OPERATIONS ON STREAM FLOW.

(b) Laboratory project.
|

(c) Dr. J. A. Hall, PNWF&RES, k2'^ U. S. Court House, Portland 5, Ore.

(d) Field Investigation; basic research. i

(e) 1. Three small study watersheds have been selected in Blue River Experimental Forest,
and stream gages are being Installed. No logging will be done on study areas during a
six-year calibration period.

j

2. A series of watersheds on the Wenatchee National Forest have been selected to deter-^

mine changes In stream flow following logging in ponderosa pine forest. Installation ofj

stream gages is planned for next year. There will be a six-year calibration period for
the stream gages. Effects of grazing and of road construction on runoff and water qual-'

Ity will be studied.

5. A group of small watersheds on the Starkey Experimental Range have been selected to
,

detennlne effects of grazing on stream flow and sedimentation.
i

4. Hydrologlc analysis of several watersheds in western Oregon and western Washington
to determine relation of land use and cover conditions to stream flow and sedimentation.
Using a statistical approach, forest cover type and density, topography, soil character-
istics, precipitation, etc. are evaluated with respect to flood peaks.

i

5. Soil sampling and measurement of depth, texture, percolation rate, detention and
retention storage capacity, and volume/weight of soils is carried on as part of the

hydrologlc analysis. Studies now confined to the Oregon coast and Washington west of

the Cascades will be extended to cover eastern Washington and Oregon next year. Relatloi

of forest soil percolation rate and storage capacity to age of forest cover; and relatloi

of cover and soil type to extent of soil freezing, with regard to the effects of freezing

on percolation rate are also studied.

i
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(g) A sharp Increase in percolation rate and detention storage capacity over the first
fifteen years after logging and burning was obseirved In the coast range soils In Oregon.

The soil freezing observations showed that soils under dense forest cover remained un-
frozen, that soils under open pine forest showed discontinuous permeable frost, that
soils of open brush and grass lands showed as much as seven inches of impermeable frost
carrying over into the spring snowmelt period, and that one inch of impermeable "concrete"
frost was sufficient to prevent infiltration and cause runoff frcsn melting snow. Inci-
dental observations also showed that Intensity of cutting In the Douglas-fir forest had
a decided effect on snow accumulation and melting.

(h) "Statistical control on hydrologlc forecasting." H. G. Wllm, PNWF&RES Research Note No.

61, Jan. 1950.
"Some references on watershed management." W. E. Bullard, PNWF&RES Research Note No. 63,
March 1950.
"Some observations on soil freezing in forest and range lands of the Pacific Northwest."
C. E. Hale, PNWF&RES Research Note No. 66, July 1950. (Available through the Director,
Pacific Northwest Forest and Range Experiment Station, 425 U. S. Court House, Portland 5,
OregcHi).

f. S. DEPARIWENT OF AGRICULTDRE, FOREST SERVICE, Rocky Mountain Forest and Range Experiment
Itatlon.

Inquiries concerning Projects Nos. 576, 577, 578, and 579 should be addressed to Dr. L. D.

Love, Rocky Mountain Forest and Range Experiment Station, Fort Collins, Colo.

Il

(576) FOREST INFLUENCES RESEARCH, MANITOU EXPERIMENTAL FOREST,

(b) Laboratory project.

(d) Field investigation; applied research.

(e) Studies of the Influence of grazing, timber cutting, and revegetatlon of depleted water-
shed lands upon water supplies and more particularly upon erosion and sedimentation, to
solve problems in watershed management for the forest- and range-covered watershed lands

of the Rocky Mountain Front Range.

(g) An Increase in surface runoff from bunchgrass ranges as grazing pressure was intensified
was found from natural precipitation on permanently established plots and from artlflcally
applied rainfall on infiltration plots. Erosion on permanent plots continued at normal
rates under moderate grazing but doubled when grazing was heavy. Removal of litter from
stemds of young ponderoaa pine more than doubled runoff and Increased soil erosion 72
times in the first year of treatment. After eight seasons of needlefall accumulation,
the treated plots are again reacting similarly to those untreated. Two watersheds,
burned to encourage aspen growth, showed an immediate increase In erosion, while water-
sheds cleared without subsequent burning remained unchanged in erosion rates because
litter was undisturbed. Infiltration tests on a 4,800-acre drainage showed (1) highly
absorptive soils under aspen and on north slopes in the spruce -Douglas fir type; (2)
relatively low rainfall absorption and high runoff rates from mixed brush and bunchgrass
cover on steep south slopes.

(h) "Report of the committee on evaporation and transpiration." Trans. Amer. Geophys. Union
51(5): 792. Oct. 1950.

1:577) FOREST INFLUENCES RESEARCH, FRASEE EXPERIMEMTAL FOREST.

I
(b) Laboratory project.
(d) Field Investigation; applied research.
(e) To determine Influence of lodgepole pine emd spruce-fir forests and of cutting of this

timber upon factors associated with the yield of water, largely from stored snow. The
aim la to solve problems In watershed management for forested watersheds of the Continen-
tal Divide zone of the Central Rockies.
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(f ) First phase of experiments in mature lodgepole pine completed in 1944. Studies of thin^
ning in immature lodgepole pine completed in 1949* Second phase involving logging of aj

710-acre experimental watershed has been veil started with construction of access road
,

and debris catchment basin, surveying of channels, and installations for study of phys-
ical factors affecting snow-melt and water yield.

(g) Reduction in density of the forest canopy through psirtial clearing of timber has re-
sulted in 15 to 50 percent increase in precipitation reaching the soli. This increase '

is all, or in part, an addition to ground water, since the sum of evaporation and tran-
spiration losses from the soil are not increased by the timber cutting.

(h) "A day's contribution to the snow-melt hydrograph." F. A. Bertie and E. G. Dunford.
i

Proc. Western Snow Conference, 60-64, April, 1950. _ !

1

(37tt) FOREST INFLUENCES RESEARCH, WESTERN COLORADO,

(b) Laboratory project.
(d) Field investigation; applied research.

\

(e) Range and watershed problems in the Upper Colorado River basin have been analyzed and ai

report prepared. Both short- and long-tena experiments being conducted to determine
|i

effect of forest and range vegetation on water yields, erosion, and sedimentation.
i

Stream flow records (not including winters) obtained since fall of 1947 from three high-

altitude forested watersheds. Largest watershed is being commercially logged to evaluaj

effect on water flow. An infiltrcmeter is being used to determine the effect of vegeta-

tion and soil type and amount of organic materials on infiltration and erosion rates of'

soils. About 400 sample plots have been tested since 19^8 in sagebrush, pinyon-Juniperj
grassland, and aspen vegetation. Small grazing and reseeding experiments have been es-'

tablished.

(g) Preliminary results frcan small forested watersheds show that logging over one-half of
the timbered area has not altered the water quality. Erosion has been negligible and i

no sediment nor bed-load has reached the gaging station. Infiltration tests on grazing
lands have shown that the most critical rangelands in Western Colorado are in pinyon-
Juniper vegetation. Production of herbage Is extremely low, Infiltration rates are lowj

and soil erosion rates high. P.angelands in sagebrush are also In critical condition, i

Exclusion of cattle from heavily grazed lands increases moisture-absorption rates up to
elevenfold and reduces erosion rates as much as thirtyfold. Gophers cause increase in

i

water-absorption rates where cattle grazing is heavy, but a decrease when cattle are
\

exc luded . 5

(h) "A simple volume-weight sampler and procedure." E. J. Dortignac. Soil Science 69(2):
95-105. Feb. 1950.

(579) TRAPEZOIDAL FLUMES FOR OPEN-CHANNEL FLOW.
j

(b) Laborato3?y project.
j

(d) Experimental; design.
(e) Study to work out the design for an improved gaging station for use In mountain stream

channels which will not become clogged with bed load material, slit, ice, and snow, or
other obstructions, and will provide an accurate stage -discharge relation over a wide
range of discharges. Scale models of trapezoidal flumes of various dimensions were

i

tested.
(f) Completed.

(g) An apparently satisfactory flume shape has been obtained which awaits field testing.
(h) "A trapezoidal flume for gaging mountain streams." B. C. Goodell. Station Paper No. 2. i

Rocky Mountain Forest and Range Experiment Station (Mult. ) lb pp. lllus. June 1950.

U. S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, Southeastern Forest Experiment Station.

(580) FOREST INFLUENCES INVESTIGATIONS - WATER RESOURCE AND WATERSHED MANAGEMENT RESEARCH.

(b) Laboratory project.
(c) Dr. I. T. Haig, Southeastern Forest Experiment Station, U. S. Forest Service, P. 0. Box

252, Asheville, N. C.

J
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i

(d) Field Investigation; basic and applied research.

I

(e) To determine the effect of vegetation on the phases of the hydrologic cycle; the effect

I of land use management practices on vater yield and water quality; to develop standards

j

and methods of watershed management so as to derive the greatest benefit from the land

I

£uad water resources in the southeastern United States. Most of the experiments and data
collections are carried out on the 5500-acre Coweeta Hydrologic Laboratory located in

j

the zone of maximum precipitation in the eastern United States (Nantahala Eange of the
Southern Appalachian Mountains). Within this area are approximately 55 individual water-
sheds which are either being treated experimentally or being used as control checks.
The John C. Calhoun Experimental Forest near Union, South Carolina, has been established
euid is doing basic research on how piedmont soils influence water resources and plant
growth. Besearch projects include determination of effects of (1) permanent complete
removal of all major vegetation; (2) temporary complete removal of all major vegeta-
tion; (5) removal of riparian vegetation; {k) removal of laurel eind rhododendron
shrub vegetation; (5) local logging practices; (6) mountain agriculture; (7) wood-
land grazing; (b) forest fires on water yield and quality; (9) improved techniques
for removing wood products and retaining high quality water values on mountain watersheds.

(g) Investigations on woodland grazing have demonstrated that changes in soil due to tramp-
ling are reflected in reduced Infiltration, permeability and total porosity, Increases to
storm peaks and stream turbidities; reduction in the amount of browsable vegetation is

reflected in nuniber and height of plants; reduced diameter growth of forest trees also
occurs. Records of stream flow from the mountain farm watershed demonstrated that grazed
pastures are one of the major flood source areas in the southern Appalachian Mountains.
Annual erosion amounts up to 0.5 cu yd per lineal foot of poorly buiit logging roads were
observed and were associated with Increased turbidities and reduced water values. Clear-
ing of mountain watersheds for agriculture raises the stream temperature and causes the
trout to leave.

(h) "lAnd use and trout streams." Geoffrey E. Greene. Jour, of Soil and Water Conservation.

5(3): 125-126. July 1950.
"Hydrologic characteristics of South Carolina piedmont forest soils." Marvin D. Hoover.
Soil Science Society of America Proc. (19**9) Ij*;: 555-558, 1950.

f. S. DEPARTMEHT OF AGEICULTUEE, FOREST SERVICE, Southwestern Forest and Range Experiment
tatlon.

)57) FOREST IHFLUENCES INVESTIGATIONS AND WATERSHED MANAGEMENT.

(b) Laboratory project.
(c) Dr. Reiymond Price, Southwestern Forest and Range Experiment Station, Box 951» Tucson,

Ariz.
(d) Experimental; basic and applied research.
(e) To determine the Influence of types and densities of vegetation on stream flow, water

uses, water losses, and erosion emd sediment yield, at Sierra Ancha Experimental Forest,
a 15,255-acre area in the Salt River watershed. Additional experimental watersheds and
plots in representative areas throughout the Salt River watershed.

(g) Soils with the best surface protection, including rock and litter, showed the smallest
erosion losses. Evapo-transpiration loss of water from drained slopes Is largely that
retained by the soil. Vegetation or evaporation from bare soil can more than use all
the sununer precipitation in the Southwest. Consumptive use by forest and range vegeta-
tion depends on the amount and distribution of rainfall, climate, topography, and storage
capacity of soils as well as the type of vegetation and the degree to which its use over-
laps the period of water surplus.

(h) "Consumptive use of water by forest and range vegetation." L. R. Rich. April 1950 meet-
ing. Irrigation Division, A.S.C.E. (Mimeo.

)
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U. S. DEPAEmCENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, Dlvialcm of Irrigation and Water
|

Conservation.
|

(55) SAND TRAPS AND SLUICEWAYS.

(b) Cooperative vith Colorado Agricultural Experiment Station. See Project 53, page 1?.
|

(151) LINING OF IREIGATION CANALS AND DITCHES. i

(b) See Project 151, page 92.
|

(2«7) PERFORMANCE TESTS OF WEIL SCREENS.
\

(b) Cooperative with Colorado Agricultural Experiment Station. See Project 267, page lb.

(5B6) DETERhtENATION OF THE CHARACTERISTICS OF THE SUSPENDED SILT LOAD OF TEXAS STREAMS.
I

(b) Laboratory project.
|

(c) Dean W. Bloodgood, Soil Conservation Service, 302 West 15th Street, Austin, Texas.
j

(d) Experimental; basic and applied research.
(e) (1) To determine the relationship betveen the suspended silt load and the discharge of

j

Texas streams; (2) to establish criteria for planning surface reservoir storage based
^

on suspended silt to be handled; (5) to determine the characteristics of silt deposited
in reservoirs for use In evaluation of the life of a given reservoir: (4) to secure i

data necessary to determine the effect of silt load on the cost of preparing water for
dcMiestic and Industrial use; and (5) to determine the relationship betveen silt load
and the management of the tributary watersheds.

(3B7) HYIROLOGY OF SNOW AND STREAM FLOW IN RELATION TO IRRIGATION IN THE NORTHWEST.
[

(b) Laboratory project. i

(c) Mr. Robert A. Work, Soil Conservation Service, P. 0. Box 1149, Medford, Ore. '

(d) Experimental; basic research.
(e) (1) To develop from snow surveys and related date advance knowledge of the amount and

j

distribution of the water supply available for each stream basin each season for agrlcul-'

tural use; and (2) to determine the factors which Influence amount and distribution of
water supplied to Irrigated areas. Characteristics of stream flow and ground waters in

principal strean% basins are being studied in relation to occurrence, distribution, utili--

zation, and efficiency of use.
j

(g) Research projects are being conducted in several states in cooperation with State Agricull

tural Experiment Stations to determine methods of developing and applying general fore-
\

casting principles to local conditions.
i

(588) EVALUATION OF FACTORS AFFECTING WATER YIELDS YRCM HIGH WATERSHEDS IN UTAH.

(b) Laboratory project.
j

(c) Mr. Gregory L. Pearson, Soil Conservation Service, College Hill, Box D, Logan, Utah. ?

(d) Experimental; basic research.
(e) (1) To determine the effect of deviation from normal of late fall and early spring pre-

cipitation on the established snowcover--runoff relationship for Utah streams; (2) to
determine the effect of temperature and other climatic factors upon the quantity and dis-'

trlbution of runoff from Utah's snow-fed streams; (3) to determine the effect of varloui

meteorological phenomena on the distribution and extent of the "snow blanket" for partic-

ular storms with special reference to established snow courses. At present data are belof'

gathered at two mountain installations.

(389) STORAGE OF WATER UNDERGROUND FOR IRRIGATION IN CALrFORNIA.

(b) Laboratory project.
(c) Mr. Albert T. Michelsen, Soil Conservation Service, 222 P. 0. Bldg. , Berkeley, Calif.

(d) Experimental; basic research.
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(e) To determine the factors affecting the percolation rate on water-apreadlng areas, and to
devise ways and means to Increase the percolation rate. In some soils the percolation
rate decreases during spreading, and the objectives are to determine the cause of the de-
crease and to find practical methods of maintaining the high initial rates. Field tests
are being made on test ponds and strips,

(h) "Eeport to cooperation on water spreading investigations in San Joaquin Valley, Califor-
nia." Dean C. Muckel (19*^9) Mimeographed.

(590) IMPEELAL VALLEY I5RAINAGE INVESTIGATIONS.

(b) Laboratory project.

(c) Mr. George B. Bradshaw, Soil Conservation Service, P. 0. Box 158, Imperial, Calif.
(d) Experimental; applied research.

(e) (1) To continue broadening the drainage criteria on the fann-area basis by investigating
pumping from deep, pervious strata to determine the effect on lowering the water table
under various stratified conditions, particularly where the aquifer is overlain with
heavy soils; (2) to make a study of present drainage problem in relation to irrigation
systems and Irrigation practices within and adjacent to the area so that when the East
Mesa lands are opened up to irrigation sane basis for differentiating between local and
Mesa contributions to the ground water problem may be available; and (3) to study
Irrigation methods in relation to leaching to develop irrigation practices that will
provide for necessary leaching with minimum contributions to the ground water problem.

(591) SAN FEENANDO VALLEY liRAINAGE INVESTIGATIONS.

(b) Laboratory project.
(c) Mr. William W. Donnan, Soil Conservation Service, IO59 Post Office and Courthouse, Los

Angeles, Calif.
(d) Experimental; applied research.
(e) To obtain basic physical data necessary to design an adequate drainage system to control

the ground water in San Fernando Valley Soil Conservation District, and to develop methods

and techniques that might be applied to the solution of similar problems in other areas.

(393) IRRIGATION AND SOIL LOSS CEARACTEEISTICS OF CONTOUE AND DOWNSLOEE lEEIGATION.

(b) Soil Conservation Service and Washington Agricultural Experiment Station.
(c) Mr. Stephen J. Mech, Soil Conservation Service, P. 0. Box 590, Prosser, Wash.
(d) Experimental; applied research.
(e) Study of irrigation and erosion characteristics of different size irrigation streams as

influenced by furrow grade, crop and crop sequence, tillage, and soil moisture.
(h) "Infiltration and its relation to soil and water conservation under irrigation." Stephen

J. Mech. Northwest Science (Vol. 24, No. 3, PP. 120-125. August, 1950.)

(658) INFILTRATION OF WATER INTO AND PERMEABILITY OF SOILS IN AN IRRIGATED AEEA OF THE SODTHWEST

(b) Laboratory project.
(c) Mr. Karl Harris, Soil Conservation Service, Eoom 2h, Post Office Bldg. , Phoenix, Ariz.
(d) Experimental; applied research.
(a) Test plots with various types of crops are given different Irrigation treatments to deter-

mine the rate of growth, the amount yielded, and the moisture level of the soil. Plots
have been set up to study the effect of various types of organic matter on the soil struc-
ture and water penetration,

1189) METHODS OF CONTROL AND DISTRIBOTION OF WATEB.

(b) Laboratory project.
(c) Dr. George D. Clyde, Soil Conservation Service, College Hill Box D. , Logan, Utah.
(d) Experimental, field and laboratory; basic and applied research.

(e) Not only existing but proposed and new methods are being tested to determine their feasi-
bility and applicability for the control and distribution of inrlgated water.
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(1190) DISTRIBUTION OF WATER FRCM PERFORATED PIPE.

(b) Utah Agricultural Experiment Station, Bureau of Plant Industry, and W. E. Ames Company.
(c) Dr. Vaughn E. Hansen, Soil Conservation Service, College Hill, Box 70, Logan, Utah.
(d) Experimental; applied research.
(e) The effect of wind on the distribution pattern from perforated pipe is being studied, to

provide design data and to determine the limitations of this type of distribution for
irrigation purposes.

(1191) DETERMINATION OF THE DISCHARGE FRCW HORIZONTAL PIPE BY THE COORDINATE METHOD.

(b) Cooperative with Utah Engineering Experiment Station and Irrigation Department, Utah
State Agricultural College.

(c) Dr. Vaughn E. Hansen, Soil Conservation Service, College Hill, Box 70, Logan, Utah.
(d) Experimental and theoretical; applied research, master's thesis.
(e) To determine the coefficient of discharge for the flow from a horizontal pipe as deter-

mined by the coordinate method. This coefficient has been assumed to be one which is

definitely not the case in the majority of problems encountered in the field. The testa
are being conducted so that the method may be applied with confidence' -to the measurement
of water.

{1192) FLOW THROUGH FLEXIBLE NON-ELASTIC PIPE.

(b) Cooperative with Utah Agricultural Experiment Station and Irrigation Department of the
Utah State Agricultural College.

(c) Dr. Vaughn E. Hansen, Soil Conservation Service, College Hill, Box 70, Logan, Utah.
(d) Experimental and theoretical; applied research, master's thesis.

(e) A light-weight, flexible, non-elastic pipe has recently been developed to convey water.
As very little is known regarding the hydraulic properties of this material they are
being studied.

(1193) SPRINKLING AS A METHOD OF ADAPTING WATER TO IRRIGATION FARM LANDS.

(b) Laboratory project.
(c) Mr. Claude Pair, Soil Conservation Service, 415 Federal Building, P. 0. Box 855> Boise,

Idaho.
(d) Experimental; applied research.
(e) (i) To obtain more precise information for the design, layout. Installation, and opera-

tion of sprinkler irrigation systems in various type soils, slopes, and crops under

VEirlous weather conditions; (2) to determine the effect of sprinkling upon various

soils and crops; (^) to determine the economic limitations on the use of sprinkler
irrigation systems; (4) to assist in the developnent and testing of better sprinkler
equipment, and more efficient operating procedures; (5) the study of fertilizer appli-

cation through sprinkler irrigation; and (6) to make available to the public the latest

information obtained on results of work that has been done, what is being done, and who
is doii]g work on sprinkler irrigation problems.

U. S. lEPAETMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, Irrigation Research Laboratory.

(151) LINING OF IRRIGATION CANALS AND DITCHES.

I
(b) Laboratory project; Soil Conservation Service, Utah State Agricultural College, and

Bureau of Reclamation cooperating.
(c) Dr. C. W. Laurltzen, Soil Conservation Service, Box 179, College Hill, Logan, Utah.

(d) Experimental; basic and applied research.

(e) Linings for irrigation canals and ditches are being tested to develop more effective and

lower cost methods of reducing conveyance losses in Irrigation systems. The investiga-

tion Includes: (1) evaluation of the physical properties of c£inal lining materials;

(2) model testing of linings in an outdoor laboratory; and (3) field testing at select

ed sites to determine relative durability under varying subgrade and climatic conditions.
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U, S. DEPARTMENT OF AGEICULTUEE, SOIL CONSERVATION SERVICE, North Appalachian Experimental
jwatershed; Blacklands Experimental Watershed; and Central Great Plains Experimental Watershed.

^ (1^)0) HYDKOIOGIC EXPERIMENT STATIONS.

(b) Soil Conaervatlon Service, Department of Agriculture, and State Agricultural Experiment
Stations of Ohio, Texas, and Nebraska.

(c) Dr. Lewis A. Jones, Division of Drainage and Water Control, Soil Conservation Service,
Washington 25, D. C.

(d) Experimental; for design and general information in planning farms for soil and water
conseirvatlon.

(e) Rainfall and runoff are measured on watersheds ranging from 1 to 5,000 acres. In addi-
tion to rainfall and runoff measurements, studies are made on small Government -operated
areas of evapo-transplration, moisture storage, moisture transmission through the soil,
and percolation of water to the ground-water table. The purpose is to determine the
hydrologic effect of physiography, tillage, and ground surface conditions, vegetal covers
and soils and geology, and the effect of conservation farming on runoff and erosion, as
well as the characteristics of flood runoff from agricultural watersheds.

(h) "Hydrology of surface supplies to runoff." L. Schlff. Soil Conservation Service Tech.
Pub. 90 (publication pending).
"Hydrology of rates and amounts of surface runoff from single and mixed cover watersheds.
L. Schiff, Soil Conservation Service Tech. Pub. (publication pending).
"Rates and amounts of runoff for the Blaclclanda of Texas." Ralph W. Balrd and William D.

Potter, U. S. Dept. Agri. Tech. Bui. No. 1022, July 1950.

TJ. S. DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, Research Branch.

(59^) A STUDY OF THE EFFECTS OF LAND-USE AND FARMING PRACTICES ON RUNOFF FROM SMALL WATERSHEDS.

(b) Cooperative with Purdue University, Agricultural Experiment Station.

(c) Dr. R. B. Hickok, Agricultural Engineering Building, Purdue University, Lafayette, Ind.

(d) Experimental; for design information.

(e) To study the effects of types of land-use and cultural practices as a means of reducing
rates and amounts of surface runoff, for soil and moisture conservation and upstream
flood control. Continuous time-rate records of rainfall and runoff are collected for
20 small watersheds. Twelve watersheds are used in the rotation crop experiments.
Determinations are made of the seasonal amounts and periodic high rates of runoff under
a present typical faming system and under a conservation system. The results are in-

tended to be applicable for soil conditions, the climate, and a type of agriculture
generally representative of a large part of the eastern section of the com belt.

(g) Analysis of runoff rate data for critical storms and seasonal runoff totals for several
years indicate important correlations with the type of soil management (conservation vs.

prevailing practices), crop, and specific soil conditions. More extensive data are
needed for quantitative estimating of the expectancies of runoff rates and amounts within
entirely practical fiducial limits.

U. S. DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, St. Anthony Falls Hydraulic
Laboratory.

Reports on projects conducted by the Soil Conservation Service at the St. Anthony Falls
Hydraulic Laboratory are listed under St. Anthony Falls Hydraulic Laboratory, University
of Minnesota, Minneapolis, Minn., Projects Nos. Ill, 112, 114, 620, 621, 951, 932, 1167,
and 116b. Inquiries should be addressed to Fred W. Blaisdell, U. S. Soil Conservation
Service, St. Anthony Falls Hydraulic Laboratory, Hennepin Island, Minneapolis 14, Minn.
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U. S. DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, Stillwater Outdoor Hydraulic
Laboratory.

(152) (153) THE HYmAULICS AND STABILITY OF CONSERVATION CHANNEIS.

(b) Soil Conservation Service, Department of Agriculture, and Oklahoma Agricultural Experiment
Station.

(c) Dr. Levis A. Jones, Soli Conservation Service, Washington 25, D. C.

(d) Experimental; for design.

(e) Measured flows up to 150 cfs are passed through outdoor test channels of various cross

-

sections up to 40 feet in width with slopes up to 10 percent. Measurements of hydraulic I

elements and scour rates are made for flows of different velocities and for various chan- ,

nel linings. The purpose Is to obtain (1) effects of linings, vegetal and non-vegetal,
on the water carrying capacity and other hydraulic characteristics of channels used In

soil and water conservation operations; and (2) protective characteristics of various
types of linings, vegetal and non-vegetal.

U. S. DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, Sub-Tropical Experiment Station.

(395) CONSilFVATION OF THE MARL LANDS OF THE HCMESTEAD AREA.

(b) Soil Conservation Service in cooperation with the Sub-Tropical Experiment Station of the
University of Florida, and Dade County Division of Water Control.

(c) Mr. M. H. Gallatin, Sub-Tropical Experiment Station, Route 2, Box 50y, Homestead, Fla.

(d) Experimental field investigations; basic research.
(e) Periodic sampling of lands adjoining canals in the Miami and Homestead areas with and with-

out chloride barriers to study the effectiveness of these structures in control of the
Intrusion of chlorides; effect of pumping from deep rock ditches on the intrusion of

chlorides on agricultural lands; effectiveness of diking to protect low-lying lands from
tidal inundation. Determining the tolerance of crops to chlorides as they are affected
not only by high concentration but also by cultural and tillage methods.

(g) Present data indicates that removal of water frcan areas where ditches penetrate underlying
permeable rock removes the fresh water head and allows the chloride front to move into
these areas. Some data available on the tolerance of crops to chlorides.

(39b) WATER CONTROL ON THE DEEP MARL LANDS IN SOUTH fLORIDA.

(b) Soil Conservation Service in cooperation with the Sub-Tropical Experiment Station of the
University of Florida.

(c) Mr. M. H. Gallatin, Sub-Tropical Experiment Station, Route 2, Box 50b, Homestead, Fia.

(d) Experimental; field investigation; design and operation.
(e) The experiment covers 30 acres of deep marl. Records are kept of ail water removed, cost

of removal, seepage into ditches, infiltration capacity, effect of slough and pot holes
on removal of water, effectiveness of bedding and size of beds to facilitate faster removaj

of surface water, and on tillage methods, sub-soiling and mole drainage as it affects re-
moval of water; time of plowing and disking with relation to surrounding undralned land.

(397) WATER CONSERVATION AND IRRIGATION STUDIES ON THE ROCKDALE SOILS OF THE HCMESTEAD AREA.

(b) Soil Conservation Seirvice in cooperation with the Sub-Tropical Experiment Station of the
University of Florida.

(c) Mr. M. H. Gallatin, Sub-Troplcai Experiment Station, Route 2, Box 50tS, Homestead, Fia.

(d) Experimental; field investigation.
(e) To determine cycle, rates of application, and types of irrigation systems best suited to

this area. Observations are made of (1) distribution and pattern of various types of

Ijrrigation systems in use; (2) effect of elevation of water table on lirrlgatlon cycle;

(3) rates of application and their effect on the leaching of plant nutrients; (4) rate

of application, moisture studies on limes and avocados to determine the irrigation cycle;

(5) the responsiveness of the water table to ralnlali; and (6) the water table as affect

ed by ground water conditions aa they exist in the Everglades.
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(g) Data to date show definite correlation between water table and irrigation cycle. Rates
of application are governed by maturity of grove, amount of organic matter, types of

material and depth of scarification.

U. S. rEPARTMENT OF AGRICULTURE, U. S. Regional Salinity and Rubidoux Laboratories.

(1194) PRINCIPLES UNDERLYING TEE FLOW IMTO AND THROUGH SOILS.

(b) Laboratory project.

(c) Mr. Ronald C. Peeve, P. 0. Box 672, Riverside, Calif.

(d) Experimental; basic research.

(e) To investigate the factors that Influence the flow of water into and through soils.

(1195) CHARACTERISTICS OF FLOW THROUGH WELL CASINGS.

(b) Laboratory project.

(c) Mr. Ronald C. Reeve, P. 0. Box 672, Riverside, Calif.

(d) Experimentel; applied research, for design.

(e) To determine the loss of head through various well casings and screens in combination
with various gravel packs.

U. S. DEPARTMENT OF THE ARMY, OFFICE OF THE CHIEF OF ENGINEERS, Beach Erosion Board,

Inquiries concerning Projects Nos. Ibl, ltt4, 165, 599, 660, 66I, 663, 664, and 970 to

977, incl., should be addressed to The President, Beach Erosion Board, 5201 Little Falls
Road, N. W. Washington 16, D. C.

(Ibl) EQUILIBRIUM PROFILE OF BEACHES.

(b) Laboratory project.
(d) Experimental; basic research.
(e) To evaluate the effect of wave form, initial beach slope, and sand grain size in deter-

mining the equilibrium profile of beaches. Tests have been made with an original beach
slope of 1:15, 1:30 and a combination of 1:10 and 1:20, wave period of 1.3, 1.75, 2.?,

2.75, and 3'3 seconds; wave height of about 0.4 feet; and sand sizes 0.21, 0.56, O.90,

and 5.^^ mm, median diameter. The tests are continued until the rate of change of the
shape of the beach is very slight, usually 100 hours.

(h) Quarterly Summary, Waterways Experiment Station.

(Iti4) STUDY OF MODEL SCALE EFFECTS.

(b) Laboratory project.
(d) Experimental; basic research.
(e) To determine the laws of model similarity governing the action of waves on movable sand

beaches. Conditions of wave height, wave period, beach slope and grain size of sand are
adjusted to various scales In an attempt to simulate the results of the tests obtained
in the large wave tank for project 181, "Equilibrium Profile of Beaches."

(h) Quarterly Summary, Waterways Experiment Station.

(185) STEEL SHEET PILING INVESTIGATION,

(b) Laboratory project.
(d) Field investigation; applied research.
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(e) To determine the probable life of steel sheet piling as used in maritime structures, to
evaluate the causes of deterioration, and to determine practical methods of extending the
probable life. Thickness measurements of representative steel sheet piling samples in
maritime structures located along the east coast vere made in 1936, 1940, and I9U6. When
available, data on salinity, pE, water temperature and pollution vere also compiled.

(f) Suspended.
(h) "Deterioration of steel sheet pile groins at Palm Beach, Florida." Culbertson V. Eoss.

Corrosion, Vol. 5, No. 10, Oct. 19^9.

(399) DEYELOPMEHT AND CONSTRUCTION OF SIX-FOOT WAVE TANK.

(b) Laboratory project.
i

(d) Experimental; design.

(e) To obtain data for use in the design of, to design, and to construct a vave tank for the
study of the effect of waves 6 feet high and 3OO feet long. Various types of wave gener-
ating mechanisms, the power required by the generator to form the waves, and the action of

the waves on a beach which is placed at an angle to the sixls of the tank have been studied
in a 1:12 scale model. The large wave tank will be 635 feet long, I5 feet wide, and 20
feet deep. Generation of waves is to be accomplished by a pusher-type wave generator.

(f ) The wave tank is completed. The design of the wave -generating machinery has been completei

emd a contract for its construction is scheduled.
(h) Quarterly Summary, Waterways Experiment Station.

(660) OBSERVED WAVE CHARACTERISTICS.

(b) Laboratory project; additional research by New York University.

(d) Field investigation; basic research.
(e) To secure a more thorough knowledge of the characteristics of ocean waves in comparison to

the uniform wave trains generally studied in the laboratory. Several electrical recording
wave gages have been Installed in coastal waters and an extensive series of wave records
are being analyzed by methods of significant heights and periods. The validity of wave
refraction diagrams by present methods as applied to areas with gently shelving bottom
topography such as encountered on the Atlantic and Gulf coasts are being studied. Further
research for the Board has been undertaken by New York University to develop wave fore-
casting methods applicable to the Atlantic coast.

(f ) Six wave gages are in operation, three on the Atlantic and three on the Pacific coast,

(h) Quarterly Summary, Waterways Experiment Station.

(661) LITTORAL leiFT STUDY AT HYPERION, SANTA MONICA BAY, AND SUNSET BEACH, ANAHEIM BAY, CAI,IF.

(b) Laboratory project.
(d) Field investigation; basic research.

(e) A study of the relation between movement of beach material and natural forces such as

waves, tides, and littoral currents. Fourteen million cubic yards of sand have been placed

on Ejrperion Beach, Santa Monica Bay, and one million cubic yards have been placed on Sunsel

Beach, Anaheim Bay, Calif. Rste of movement of this material fron the placement areas is

being studied by frequent hydrographic surveys. Intensity and direction of the waves are

being recorded.
(f ) Field work completed.

(h) Quarterly Summary, Waterways Experiment Station.

*

(663) SAND MOVEMENT AND WAVE STUDY, LONG BRANCH, NEW JERSEY,

(b) Laboratory project.
(d) Field investigation; basic research.
(e) To determine if sand placed in deep water will be moved onto the beach by wave action.

Six hundred thousand cubic yards of sand have been placed in 3^ feet of water at Long

Branch, N. J. Movement of sand is being studied by frequent hydrographic surveys. Weve

intensity and direction is being recorded for ccmparison with any sand movement. An effor'^

is being made to measure the amount of sand moving along the bottom and the amount thrown

Into suspension by the waves.
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(f) Completed.
(h) Technical Memorandum No. 17, "Teat of nourishment of the shore by offshore deposition of

sand."

1(664) DEVELOPMEHT OF 3USPEHDED SAND SAMPLER.

(b) Laboratory project.

(d) Experimental; development.
(e) To develop an apparatus which can be used to determine the amount of sand In suspension

in the water near beaches on which waves are breaking. Laboratory tests have been made
with a pump-type sampler with various sized sand and various velocities of stream flow

past the nozzle. Several field tests have been made and a satisfactory pier-mounted pump-

type apparatus has been developed. Apparatus will be used in the sand movement study at

j

Mission Bey, Calif.

I

(f ) Completed. Sampler is in operational use at Crystal Pier, Mission Bay, Calif.

,|

(h) Quarterly Summary, Wpterways Experiment Station.

'(970) STUDY OF THE EFFECTS OF JETTY CONSTEUCTION AT MISSION BAY, CALIFaRNIA, ON THE MOYEMENT
OF LITTORAL miFT.

(b) Laboratory project.
(d) Field investigation; basic research,

j

(e) To observe the effects of construction of the two Jetties at Mission Bay, Calif, upon the

I

littoral drift of sand past the inlet with a view of determining the changes in regime

I
associated with Jetty construction. Movement of the beach material is to be correlated

I

with natural forces.

(h) Quarterly Sumisary, Waterways Experiment Station.

'(971) COMPARATIVE STUDY Ob' PERMEABLE AND IMPERMEABLE GROINS.

(b) Laboratory project by and at University of California.

I

(d) Experimental; basic research.
! (e) To determine relative efficiency of permeable groins and Impermeable groins in retaining

and trapping sand on a beach. Groins are installed along a model beach, singly, in sets
of three, and in groups of ten. Observations are made on the progressive changes occur-
ring along the beach and tests are continued until equilibrium conditions for the littoral
transport is reached,

(h) Quarterly Summery, Waterways Experiment Station.

(972) SIKUCTURAL DESIGN OF SHORE STRUCTURES.

(b) Laboratory project.
(d) Experimental; basic research.
(e) To prepare a handbook on the design of shore structures. Field and model tests on the

wave pressures caused by breaking waves which act on structures will be made in order to
fill such gaps in our present knowledge of these forces not covered by other current
investigations. Pressure measuring equipment has been procured and small-scale tests are
under way.

(h) Quarterly Summary, Waterways Experiment Station.

j(973) CONSTRUCTION OF COAST MODEL BASIN.

I

I (b) Laboratory project.
(d) Experimental; basic research.
(e) The coast model test basin Is under construction. The basin wll] be 300 feet by 150 feet

In plan and 3 feet deep. Provisions will be made for simulating tides, waves, littoral
currents and movable sand beaches. The basin will be used to study beach problems Involv-

I Ing waves, tides and littoral drift.

(g) The wave tank has been completed. The specifications for the wave generators have been
completed and a contract for their construction Is scheduled.

,

(h) Quarterly Summary, Waterways Experiment Station.
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ij

(9Ti) SUEVEY METHODS - SHALLOW WATER SOUMDINGS.
j

i

(b) Laboratory project.

(d) Experimental; applied research.
(e) To develop improvements in shallow water hydrographlc survey methods fran a review of

present methods and the introduction of new techniques. New instruments to aid in survey'
boat positioning are being reviewed for possible application to the needs of the Corps of
Engineers.

(h) Quarterly Summary, Watervays Experiment Station.

|

(975) METHODS OF BY-PASSING SAND PAST INLETS.
|

(b) Laboratory project.
j

(d) Field Investigation; applied research. '.

(e) To study methods and requirements for pumping sand past inlets and to determine the }

applicability of the methods in stabilization of beaches adjacent to inlets. Estimates
of the cost of pumping sand past selected inlets have been prepared for evaluation of thei

problem. Field observations of beach changes have been conducted in a step toward defin-i
ing the sand by-passing problem,

(h) Quarterly Summary, Waterways Experiment Station.
j

(976) ESTABLISHMENT OF CRITERIA FOR CONSTRUCTION OF ARTBTCIAL BEACHES. '

i

(b) Laboratory project. '

(d) Experimental; basic research.
(e) To evaluate the several factors controlling the ultimate configuration and distribution

of material artifically placed for the purpose of restoring or Improving beaches. Field
investigations of artlfically-placed fills are being made. In the laboratory, smaii-scaie
tank studies of material artifically on beaches will be made.

;

(h) Quarterly Sunmary, Waterways Experiment Station. f

I

(977) DEVELOIMENT OF WA"VE HEIGHT AND WAVE DIRECTION GAGES.
\

i

(b) Laboratory project. '

(d) Experimental; development.
(e) To develop wave height and wave direction gages for use in securing accurate records of

waves. A satisfactory step -resistance wave gage of the surface -mounted type for measuring
the height and period characteristics of water surface variations attributable to wave !

motion was developed and tested in the laboratory and field. Auxiliary equipment which
j

allows the gages to be operated on a 7-day unattended oasis was developed and three gages
[

of this type are presently In operation. Wave direction gages, operated on the Rayleigh
i

dislc principle, have been tested in the field with unsatisfactory results. Laboratory

tests of a wave direction gage which utilizes two wave-height gages operating concurrently

have been made. Results of these trials warrant further tests of such an instrument and
,

plans are underway. |-

(h) "The Rayleigh disk as a wave direction Indicator." Beach Erosion Board Technical Memoran-i

dum No. Iti.

Quarterly Summary, Waterways Experiment Station.

U. S. DEPAR'I'MENT OF THE ARMY, CORPS OF ENGINEERS, Bonneville Hydraulic Laboratory.

Inquiries concerning Projects Nos. 1«9, 190, 191, 192, 401 to 410, incl., 665, 666, 667,

97a, 979, and II96 to 1202, incl., should be addressed to Mr. P. B. Cochrane, Office of

the District Engineer, Portland District, 628 Plttock Block, Portland, Ore.

(189) GENERAL MODEL STUDY OF McNARY DAM, COLUMBIA ELVER, UMATILLA, OREGON.

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash,

(d) Experimental; for design.
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(e) A fixed-bed l:iOO-8cale, undlatorted model reproduces a 3.7 mile reach of the Columbia
River, at the alte of McNary Dam. After verification of the natural river features, the
powerhouse, spillway, navigation lock, and flshway structures were Installed. The tests
were made to determine the best arrangements of spillway dam, powerhouse, fiahways, and
lock structure and to study certain problems with regard to flshway approaches and coffer-
dam construction.

(f) Tests are nearing completion.

(g) Basic tests indicated that realignment of the structure would be necessary. Tests of a
revised design showed satisfactory improvements with changes in alignment. Cofferdam
studies indicated satisfactory flow conditions for the various steps or arrangements dur-
ing construction of the project structures. Facilities were developed to permit fish
migration through the structures during all stages of construction. Studies to determine
the most economical alignment of the tallrace excavation are nearing completion.
Preliminary reports have been issued on the various tests completed to date.

MODEL STUDY OF McWAEY DAM SPILLWAY, COLOMBIA RIVEE, UMATILLA, OEECON.

Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.
Experimental; for design.

A l:3fe scale model reproduces three complete 50-foot-wide bays of the spillway section.
Various designs of ogee spillway, piers, gates, and stilling basins have been investigated
to provide the most effective and satisfactory design for control of flow and dissipation
of energy. Problems pertaining to fIshladders were also studied.
Tests completed.
Several shapes of piers, arrangements of stilling basins, and types of radial and vertical
lift gates were tested. Baaed on these teats a pier with an elllptlcally-shaped noae,
split vertical lift gates, and atilllne basin with two rowa of baffle piers have been
adopted.
Seventeen preliminary reports have been issued. Final report is being prepared.

MODEL STUDY OF McNAEY DAM NAVIGATION LOCK, COLUMBIA ETVEE, UMATILLA, OREGON.

Department of the Army, Corps of Engineers, Wplla Walla District, Walla Walla, Wash.
Experimental; for design.
The 1:25 model reproduces a section of the forebay, the lock chamber, and the lower lock
approach channel. The purpose is to obtain comparable test data on several types of lock
filling and emptying systems to permit selection of the most satisfactory hydraulic sys-
tem for the designed lock.

Teats completed.
A lock with a bottom lateral filling and emptying system controlled by streamlined re-
versed tainter gates opening at a non-uniform rate was adopted on the basis of the tests.

A correlation between model and prototype lock culvert pressures will be obtained from
piezometers embedded in the concrete structure at McNary Dam.

Five preliminary reports have been issued. Final report is being prepared.

MODEL STUDY OF DOEENA SPILLWAY, ROW RIVER, OREGON.

Department of the Army, Corps of Engineers, Portland District, Portland, Ore.

Experimental; for design.

The 1:50 model reproduces a portion of the forebay and earth-filled dam, gravity-type
spillway, stilling basin, the five sluiceways, and a portion of the tallbay. Hydraulic

characteristics of the spillway and stilling basin as designed were studied.

Tests completed.
Results Indicated that with the stilling basin sloped 1 on 21. 3> with a broadcrested sill,

and with conventional rectangular-faced baffles, a satisfactory hydraulic Jump formed for

all discharges up to and including the design flood of 97,500 cfa.

Four preliminary reports have been Issued. Final report is being prepared.

MOIEL STUDY OF McNARY DAM FISHLADDER, COLUMBIA RIVER, UMATILLA, OREGON.

Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.

Experimental; for design.
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(e) The 1:16 model reproduced a section of the fiahladder, including a l80-degree bend, 13 ?

baya upstream, and 7 bays downstream. Subsequently the upper leg vas revised to include i

three of the tilting weirs which will maintain satisfactory flow conditions in the horl- i;

zontal section between the fixed-type weirs and the automatic regulating gates upstream.
Flow conditions were studied for various widths, slopes, head on the weirs, and for sub-
merged, orifices of different shapes, sizes, and locations to detemine the effects on ,i

flow conditions within Individual pools between the weirs.
(f) Tests COTipleted.

(g) A fishladder 30 feet wide, with bottom slope of 1 on 20, with spacing between weirs of
20 feet and with 2 orifices per weir was selected for final construction.

|i

(h) Seven preliminary reports have been Issued. Final report is being prepared.
|

(402) MODEL STUDT OF McNARY FISHLADEER DIFFU3EB, COLUMBIA RPVER, UMATILLA, OREGON.
|

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.
(d) Experimental; for design. j)

(e) The 1:10 model reproduced a 3-bay section of the 30-foot-wide fishladder. The center bay!
contained a dlffuser consisting of an b-foot-deep chamber beneath the normal floor of the

j!

ladder. The auxiliary water was extruded through the baffles within the chamber into the 11

flow passing downstream through the ladder proper. This study was made to determine the 'I

best arrangement of introducing auxiliary water into the fishladder under proposed tail-
|

water and general operating conditions.
(f) Tests ccMipleted. '

(g) Tests of a revised design showed that a stepped floor in the fishladder under the dlffuser
was the most satisfactory in distributing auxiliary water laterally in the dlffuser pool.

[

(h) A preliminary report has been issued. Final report is being prepared. '

(b) Department of the Army, Corps of Engineers, Portland District, Portland, Ore.
(d) Experimental; for design. i

(e) The 1:72 fixed-bed model reproduces section of the prototype forebay, a section of the '

earth fill, a gravity spillway having 5 tainter gate -controlled bays, four talnter gate-
controlled flood regulating sluices, and a stilling basin. Tests are being made to study -

the performance of the spillway, the flood regulating sluices, and both baffles and non- !

baffled stilling basins to determine the most satisfactory type.

(f) Tests completed.

(g) The under -designed spillway crest (design head equals 75 percent of maximum head) satis- 1

factorlly passed the project design flood of 245,000 cfs. Satisfactory flow conditions
were obtained with the non-baffled stilling basin designed for 175,000 cfs. '

(h) Six preliminary reports have been issued. Final report is being prepared.
'

1

(404) MODEL STUDY OF LOOKOUT POIOT TUNNEL, MIDDLE FORK, WILLAMETTE EIVEE, OREGON.
|

(b) Department of the Army, Corps of Engineers, Portland District, Portland, Ore.

(d) Experimental; for design.
(e) The 1:25 model Includes a portion of the forebay, the intake tower containing the tunnel

entrances, the flood-control power tunnels; Howell-Bunger valves of machined brass; and a

portion of the tallbay area. Tests have been made to study the hydraulic characteristics

of the power and flood control tunnels, including discharge capacities, pressvires, and

velocities as affected by alignment, slopes of entrances, and type and location of control

valves

.

(f) Tests completed.

(g) Satisfactory dissipation of energy can be achieved from the outlet tunnel by discharging

through hooded Howell-Bunger valves or tilted tainter valves installed 'in a six lateral

outlet manifold. Conduits through the gravity type spillway have been adopted in place

of the design which was tested.

(h) Four preliminary reports have been issued and the final report is being compiled.

(^03) MODEL STUDY OF LOOKOUT POINT SPILLWAY, MIDDLE FORK, WILLAMETTE EIYER, OREGON.
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W5) GENERAL MOIJEL STUDY OF ICE HAPBQR DAM, SNAKE EIVER (OREGON, WASHINGTON, AND IDAHO).

I (b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.

I

(d) Experimental; for design.

(e) The 1:100, undistorted, fixed bed model reproduces the river from mile 8.5 to mile 11.0.

Proposed structures include the spillway with fourteen W-foot bays equipped vith vertical
lift gates, the powerhouse with five turbine generator units, a single-lift navigation
lock, and two fishways. The most satisfactory layout of the structures with regard to
navigation, power generation, and passage of fish will be determined.

(f) Inactive.

(g) Verification tests of the natural river conditions have been completed. A study of flow
conditions with the cofferdam of the first construction phase installed indicates that a

temporary fishladder is desirable to aid the migration of fish.

(h) Two preliminary reports have been issued.

(406) MODEL STUDY OF ICE HARBOR DAM SPIU.WAY, SNAKE RIVER (OREGON, WASHINGTON, AND IDAHO).

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.
(d) Experimental; for design.

(e) The 1:52 model will consist of a 5 -bay section of the spillway dam. Investigation will
be made of proposed designs of the spillway, apron, baffles, and gates. Improvements,
where necessary, will be made to determine the most effective design for dissipation of
energy and control of flow,

(f) Inactive.

(407) MODEL STUDY OF ICE HARBOR DAM NAVIGATION LOCK, SNAKE RIVER (OREGON, WASHINGTON, AND IDAHO).

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wpsh.
(d) Experimental; for design.

(e) A bottom-lateral filling and emptying system for a lock will be investigated first in a
1:25 model including the entire lock chamber and culvert system, and a portion of the

approach and exit channels. Filling and emptying characteristics will be observed and
hawser forces and changes in water-surface elevations will be recorded electrically from
a central control panel. The purpose is to develop satisfactory hydraulic filling and
emptying systems for a navigation lock with a head of 100 feet for Ice Heirbor.

(f) Inactive.

(408) GENERAL MOIEL STUDY OF CHIEF JOSEPH DAM, COLUMBIA RIVER, WASHINGTON.

(b) Department of the Army, Corps of Engineers, Seattle District, Seattle, Wash.

(d) Experimental; for design.

(e) The 1:80 fixed bed model was enlarged to include a 2.5-niile reach of the river upstream.

Reproduced are the revised 19-bay spillway, 20-unit powerhouse, and a powerhouse intake

channel excavated to accomodate the ultimate development of 27 generator units. This
study is to determine the most economical and effective arrangements of spillway dam and
powerhouse, to determine the forebay and tailbay flow conditions with various operating
conditions, emd to obtain a satisfactory program of cofferdam construction.

(g) Testing of the powerhouse approach channel, verification of the model river bed, and
studies of the first three phases of cofferdam construction and river diversion have been
made. Additional tests are in progress to determine the effects of stilling basin train-
ing walls and to further improve the alignment of the powerhouse approach channel.

(h) Thirteen progress reports have been issued.

(409) MOm STUDY OF CHIEF JOSEPH DAM SPILLWAY, COLUMBIA RIVER, WASHINGTON.

(b) Department of the Army, Corps of Engineers, Seattle District, Seattle, Wash.

(d) Experimental; for design.

(e) The 1:55 sectional model consists of three bays of the talnter gate-controlled spillway

dam. The purpose is to determine the most effective and economical stilling basin design,

to check the performance of the spillway abutments, and to obtain crest rating curves and

pressures.

949143 0 - 51 -8
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i

(g) Several shapes of spillvay piers vlth trunnion arm supports and training walls downstream i>

arrangements of stilling basins, and types of baffle piers have been tested. Based on '

these tests a spillway pier with an elliptical-shaped nose, revised stilling basin, and
I

streamlined baffle piers have been reconmended for adoption.
(h) Thirteen progress reports and four preliminary reports have been Issued.

(410) MOm STUDY OF CHIEF JOSEPH DAM PENSTXK, COLUMBIA BIVER, WASHINGTON. '

(b) Department of the Anny, Corps of Engineers, Seattle District, Seattle, Wash.
'

(d) Experimental; for design. i

(e) The 1:25 model reproduces a section of the powerhouse forebay, one penstock complete from'

entrance through turbine scroll case, and the entrances of the adjacent penstocks on
j

either side. The purpose is to study the effects of non-uniform flow conditions at the
penstock entrance (as determined fran Chief Joseph General Model) on velocity distribu-
tion at the entrance to the scroll case. J! W

(f) Construction of the model has been resumed after results of the general model study indl-i

cated the necessity for a larger-scale model.

1

(665) MOIEL STUDY OF McNABY SPTLLWAY GATE, COLUMBIA BIVER, UMATILLA, OREGON.
i

(b) Department of the Army, Corps of Engineers, Wplla Walla District, Walla Wplla, Wash.
|

(d) Experimental; for design.

(e) The 1:10 model includes a single spillway bay ccaaplete with split vertical gate. Pres-
j

sures underneath the gate, in the gate slots, and in the spillway crest were measured
j

with pressure cells for several gate operations and discharges.
(f) Tests ccmpleted.

(g) Recent tests indicated that the occurrence of vibrations and nappe oscillations during
flow through small openings of a gate placed in upstream slots may have been Induced by

|

normal vibrations of the adjacent Bonneville powerhouse. With the gate in the normal •

downstream slot position, satisfactory performance was obtained for all flows and gate J

arrangements

.

(h) Four preliminary reports have been Issued. Final report is being prepared. '

(666) MODEL STUDY OF McNARY NAVIGATION LOCK TAINTER VALVES, COLUMBIA RIVER, UMATILLA, OREGON.
j

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.
(d) Experimental; for design.
(e) A 1:20 sectional model was constructed for a detailed study of the reverse talnter valve.

Studies have been completed of a valve In which all structural features were simulated. !

Comparisons were made of various shapes of the tnmnion arms and of the lip on the bottom
edge of the valve.

(f) Tests completed.
]

(g) A pressure study on a valve and in a culvert section immediately above and below the valve'

has been completed. A valve shape has been determined which minimizes the valve loading '

and vibrational tendencies during lock operation.
(h) Five preliminary reports have been issued. Final report is being prepared. \

(667) MOIEL STUDY OF McNARY WASHINGTON SHORE FISHLADDER DIFFUSER, COLUMBIA RIVER, UMATILLA,
OREGON.

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash. i

(d) Experimental; for design.
(e) The 1:16 model reproduces the complete diffusion chambers and the auxiliary water supply

system in the lower end of the flshladder. Pressures were observed in critical sections

of the water supply systems to the diffusion chambers to determine the hydraulic grade

lines and to locate low pressure areas which might be detrimental to the prototype struc-

ture.
I

(g) Tests indicate that the valves controlling the flow to the diffusion chambers should be

fully open or fully closed for flows throughout the lower range of tailwaters. High neg-
ative pressures occurred In the lines downstream from the valves with partial valve open-
ings. The valves were submerged during high tailwater stages and danger from negative
pressures was eliminated.

(h) One preliminary report has been Issued. Final report is being prepared.
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(978) MODEL STUDY OF LOOKOUT POINT CONDUIT, MIDDLE FORK, WILLAMETTE RIVER, OREGON.

(b) Department of the Army, Corps of Engineers, Portland District, Portland, Ore.

(d) Experimental; for design.

(e) The 1:19.2 model consists of an outlet conduit, including a bell-mouth entrance and an
Intake conduit, a talnter valve, Eind an expanding outlet conduit section downstream from
the valve. Teats were made to determine whether open-channel flow will exist in the
conduit outlet with all operating conditions and to obtain capacity curves and pressures,

(f) Tests completed.

(g) Tests of a revised design Indicated that open channel flow and satisfactory pressures
would obtain for all operating conditions up to and Including the design head of 200
feet.

(h) A preliminary report has been issued. Final report is being prepared.

(979) MODEL STUDY OF LUCKY PEAK OUTLET TUWWEL, BOI^ RIVER, IDAHO.

I (b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wnsh.
(d) Experimental; for design.
(e) The 1:28.75 model will include a section of 23-foot diameter tunnel, a six-branch mani-

fold outlet with vertical slide control valves, the stilling basin, and a reach of the
river downstream. The purpose is to determine the hydraulic characteristics of the mani-
fold including the action of the slide valves, particularly when submerged, and the
effect on the river bed downstream.

(g) Preliminary studies, using a sectional model of one branch of the manifold, indicated
that improved velocity distribution and pressures and construction economies would re-
sult from a revised plan which reduced the number of manifold outlets and replaced
Howell-Bunger valves with vertical slide valves.

(h) Four progress reports have been issued.

(1196) MODEL STUDY OF lETROIT DAM FLOOD-CONTROL CONDUITS, NORTH SANTIAM RIVER, OREGON.

(b) Department of the Army, Corps of Engineers, Portland District, Portland, Ore.

(d) Experimental; for design.

(e) The l:20-3cale sectional model Includes a forebay and upstream face of the dam, the bell-
mouth conduit intake and a section of the conduit upstream from the gate housing, the
gate section. Including both emergency and operating slide gates, and the rectangular
section of conduit between the gate housing and the downstream face of the spillway.
The purpose Is to determine whether open-channel flow will exist in the conduit outlet
with unvented operating conditions and to obtain capacity curves and pressures. The
conduits must be capable of safe operation under a maximum emergency head of 509 feet.

(f) Inactive.

(g) Tests revealed that flow conditions and pressures would be satisfactory If the vertical
and horizontal dimensions of the conduit downstream from the gate housing were increased
sufficiently to insure open-channel flow.

(h) One preliminary report has been issued.

(1197) MODEL STUDY OF CHIEF JOSEPH DAM DIVERSION SLUICES, COLUMBIA RIVER, WASHINGTON.

(b) Department of the Army, Corps of Engineers, Seattle District, Seattle, Wash.
(d) Experimental; for design.

(e) The 1:30 model reproduces the upstream and downstream faces of the dam and a pair of the
twenty-four ungated sluices which will carry normal river flows through the uncompleted
spillway dam. The purpose is to compare the model results with the computed rating
curve, especially where the flow changed from open-channel to full-culvert flow with
rising and falling pools.

(f ) Inactive. Tests have been completed, and results will be incorporated In the Final
Report on General Model Study of Chief Joseph Dam.

(g) Tests revealed that the change from open-channel to full-culvert flow occurred at the

same pool elevation for rising and falling river flows. The sluices appeared to provide

less than the computed capacity.

(h) One preliminary report has been issued.
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I

(1198) MODEL STUIiy OF FRICTION LOSSES IN CaRRUGATED METAL PIPE (CW-828).
I

(b) Office, Chief of Engineers, U. S. Army, Vfaahlngton, D. C.
I

('

(d) Experimental; applied research.
(e) Tests will be conducted to determine values of Manning's "n" for corrugated metal pipe

of 3-f 5-> and 7-ft diameters. Provisions vill be made to measure velocities, dis-
charges and pressures within the test section.

(1199) MODEL STUDY OF EUBBER SEAL TESTER.
1

(b) Department of the Army, Corps of Engineers, Portland District, Portland, Ore.
'

(d) Experimental; for design.

(e) The 1:1 apparatus consists of a horizontal fixed plate upon which is mounted a frame of
the seal to be tested emd a ccmpanion plate which is made to run back and forth under
pressure across the rubber seal frame while under water to simulate prototype action of , I.S

a rubber seal in service. The speed of the rubbing action can be varied, and the pres-
sure exerted against the rubber seal can be raised to 250 psi,

,)
[H

(f ) Testa have been discontinued. i

(g) Results have been expressed as a family of curves showing friction coefficients of the '

J-rubber seals against a steel plate for various periods of operation at pressures of
frcoi 100 to 250 psi.

I

I

(h) Two progress reports have been issued.
I

!

(1200) MODEL STUDY OF FINGERLING TESTS FOR McNARY DAM, COLUMBIA RIVER, UMATILLA, OREGON.

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wash.
(d) Experimental; applied research for design.

(e) The purpose is to study the effect of actual design conditions on downstream salmon
migrants as they pass through the auxiliary water supply system of the powerhouse fish
collection channel. The 1:1 model was capable of reproducing both structural and veloc-
ity conditions in the supply system as the water is drawn from the supply conduit and
extruded into individual diffusion chambers.

(f) Testa completed.

(g) The upper limit of the tests was controlled by the maximum velocity obtainable in the
|

model. The tests demonstrated that velocities approaching 25 fps impinging on a wall
two feet from the mouth of a conduit will not aignlficemtly affect fingerling salmon.

(h) One preliminary report has been issued.

(1201) SECTIONAL MODEL STUDY OF COFFERDAM CLOSURE, McNARY DAM, COLUMBIA RIVER, UMATILLA, OREGON, li

(b) Department of the Army, Corps of Engineers, Walla Walla District, Walla Walla, Wesh.
|

(d) Experimental; for design. !

(e) The 1:2k sectional model represents the central portion of a fill to be placed across a
^

natural river channel between cells of the upstream cofferdam. The purpose is to deter-

mine whether the fill, composed of pre-cast concrete tetrahedron-shaped blocks weighing
from 8 to 12 tons each and 5- to 5-ton boulders, can be placed in the high-velocity flow

under conditions predicted by test results of the closure in the l:100-3cale McNary
General Model.

(f ) Tests completed; progress reports being prepared.

(g) Results Indicate that closure can be assured during low-water periods only. A 50,000-cfs

rise of the river would make closure very difficult and would necessitate anchoring a

series of "tets" together across the fill to act as a buffer and key for successive blocks

(1202) MODEL STUDY OF COFFERDAM CLOSURE, McNARY DAM, COLUMBIA RIVER, UMATILLA, OREGON.
'

(b) Department of the Army, Corps of Engineers, Walla Walla District, Veils. Walla, Wash. ,

(d) Experimental; applied research.
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(e) A l:2h model, constructed at the project site, reproduces the natural topography for a
litOO-foot reach of the river, the Junior cofferdam, and eleven cells of the main coffer-
dam adjacent to a river channel which must be filled before construction of the final
cofferdam cells can proceed. The fill vlll be placed by dropping a large number of 8-ton
concrete blocks precast in tetrahedron form and 3- to 5-ton boulders. As each of the
blocks and boulders is dropped, a similar block or boulder, reduced to model scale, will
be dropped at the same relative point in the model. With discharge and vater-surface
elevations adjusted in the model to coincide vlth those in the river, it is Intended that
the model will show the effectiveness of the various construction steps.

jU. S. DEPARTMENT OF THE AEMY, CORPS OF ENGINEERS, Fort Peck District.

(668) HYDRAULIC MODEL OF FORT PECK TUNNEL OUTLET AREA, FORT PECK DAM, FORT PECK, MONTANA.

(b) Laboratory project.

(c) District Engineer, Fort Peck District, Corps of Engineers, Fort Peck, Mont.
(d) Experimental; for design.
(e) The 1:73.5 model reproduces the three high velocity discharge tunnel outlets, the power

house outlets, the concrete apron for these outlets, and a reach of river channel down-
stream of sufficient length properly to reproduce the tailwater. The tailwater on the

apron is shallow, and the outlet structures as constructed do not properly spread the
flow, so that there are concentrations of flow over the end of the apron which cause
excessive erosion along the right bank and the adjacent channel bed. The project is to
develop a satisfactory method for reducing this erosion and to determine the best struc-
tures for accomplishing this purpose.

(f) Canpleted.

(g) Tests indicate that satisfactory conditions will be obtained through Increasing the

spread of flow by the use of training walls extending downstream from the tunnel outlets,

and baffle piers on the apron located In a single row upstream from and approximately
parallel to the edge of the apron, against which the flow will impinge, thereby reducing
velocity and serving to redistribute the flow.

U. S. DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS, Little Rock District.

(669) TEST OF TAINTER GATE FOR CONTROL OF CONDUIT FI.OW.

(b) Department of the Army, Office, Chief of Engineers.

(c) District Engineer, Little Rock District, Corps of Engineers, Little Rock, Ark.

(d) Experimental; design and operation.

(e) A tainter gate was constructed and Installed at Norfolk Dam at the downstream end of an
existing conduit. Tests were made to determine downpull, vibration, air Intake volume,

and measurement of pressures on the face of the gate and in the conduit. Different types

of rubber seals are being used during the tests.

(f) Tests have been completed on the gate leaf and on hydraulic and pneumatic .rubber seals.

An additional eccentric trunnion-type tainter gate will also be tested.

(g) Results indicate that the tainter gate operated in a satisfactory manner. The hydraulic
seals tested are not considered adequate. However, the pneumatic seals are considered

satisfactory.
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U. S. DEPARTMENT OF THE AEMY, CORPS OF ENGINEERS, Loa Angeles District.

Inquiries concerning Projects Nos. 98O, 98I, 1203, 1204, and 1205 should be addressed to'
District Engineer, Los Angeles District, P. 0. Box 518O Metropolitan Station, Los Angelei
55, Csllf.

(980) MODEL STUDY OF VHITTIER NABEOWS FLOOD-CONTROL BASIN.

•

'it

(b) Laboratory project.
(d) Experimental; for design.

j

(e) Earth dam with gated outlets and spillway. Three models are being used: A 1:21+ model
'

of the outlet works for tests on the operation of the four radial sluice gates; a 1:42
!

model of a half plan of the spillway for tests on the operation of the nine tainter
gates; a 1:60 general model of the flood-control basin for tests on the over -all opera-
tion of the project.

(f) Tests on the 1:42 model are completed. Tests on the 1:60 model are in progress.
(g) A plan of derrick stone protection against scour at the downstream end of the spillway

chute was developed in lieu of a stilling basin.

(981) MODEL STUDY OF THE CONFLUENCE OF TUJUNGA WASH AND PACOIMA WASH CHANNELS.

(b) Laboratory project.
(d) Experimental; for design.
(e) Tests were conducted In a 1:50 model of the confluence to determine the best means of

Joining the two streams in which velocities were supercritical.
(f) Completed. Preparation of report is in progress.

(g) A 1000 foot transition following the confluence was necessary to reduce the waves to a
satisfactory minimum.

(1203) MODEL STUDY OF LOS ANGELES RIVER CHANNEL IMPROVEMENT, RIO HONDO TO PACIFIC OCEAN.

(b) Laboratory project.
(d) Experimental; for design.

(e) From Rio Hondo to Spring Street the improvement proposed is a paved trapezoidal channel.
Normal velocity would be supercritical (25 fps) but numerous bridges would produce Class
"B" flow and attendant hydraulic jumps upstream of the bridges. Frcm Spring Street to
Pacific Ocean the channel will be trapezoidal, the side slopes will be paved, the bottom
unpaved, and the velocity subcritlcal (12 fps). A 1:50 model will be used to study flow
conditions at confluences, at bridges, eind at the junction of the paved and unpaved chan-,

nels. The teats will be accomplished in stages.

(1204) AIRFIELD SURFACE DRAINAGE INVESTIGATION.

(b) Chief of Engineers, Department of the Army, Washington 25, D. C.

(d) Experimental; applied research.
(e) Paved, turfed, mulched, smd bare test sections simulating portions of a landing strip or

parking apron have been constructed to obtain basic data for analysis of rainfall-runoff
relationships for various types of surfaces, cover conditions, and slopes. Natural and
simulated rainfall will be studied. Special control devices and recorders are being

used to obtain the data.

(1205) MEASUREMENT OF HIGH-VELOCITY FLOW.

(b) laboratory project.
(d) Experimental; for design.
(e) Equipment is being designed to measure high-velocity flood flows In large concrete chan-

nels in which the maximum depth and velocity would be 10 feet and 60 feet per second,

respectively. Drag coefficients will be determined for best shape of strut to support a

pltot tube in the high-velocity flow. It is anticipated that the teats will be conducted

at the David Taylor Model Basin.
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r. S. DEPARTMEHT OF THE ARMY, CORPS OF ENGIKEERS, St. Paul District.

In cooperation vith St. Anthony Falls Hydraulic Laboratory.

Inquiries concerning Projects Nos. kl2, 4l5, 982 to 985 incl., and 1206 should be
addressed to the District Engineer, Corps of Engineers, St. Paul District, 1217 U. 3.
Post Office and Custom House, St. Paul 1, Minn.

(19*^) A STUDY OF METHODS USED IN THE MEASUREMENT AND ANALYSIS OF SEDIMENT LOADS IN STREAMS.

(b) Federal Inter-Agency River Basin Camnittee, Subcommittee on Sedimentation.
(d) Experimental; for design.
(e) Designs for point-integrating and depth-integrating sediment samplers and laboratory

apparatus have been developed, and the mechemical features and streamlining of both
types of samplers have been improved to provide better operating characteristics and
greater stability over a wider range of stream sampling conditions. Sampler designs for
depth-integrating include a light weight sampler (operated by hand), a medium, and a
heavy seimpler (300 lb) for use in deep and fast streams.

(g) Samplers already developed are available in quantity to meet the needs of the Federal
cooperating agencies. Construction drawings for the 300-lb sampler have been prepared.
A bottom-withdrawal tube and a visual accumulation tube are being used in the study to
develop an improved method of determining particle size gradations of fluvial sediment.

(h) "Measurement and analysis of suspended sediment loads in streams." M. E. Nelson and
P. C. Benedict. Proc. A.S.C.E. Vol. 76, Separate No. 31, Sept. 1950.

(412) ST. ANTHONY FALLS LOCKS.

(b) St. Paul District, Corps of Engineers.
(d) Experimental; for design.
(e) The complete hydraulic systems of the upper lock and the lower lock are being studied in

l:22.h models. The lower lock is to have a single culvert and chamber laterals, and the
upper lock a culvert In each wall and a system of chamber laterals alternating from the
two culverts.

(g) Some revisions in the hydraulic system of the lower lock tending to simplify protot3rpe
construction were tested before dismantling the model of the lower lock. The model of
the upper lock is being built.

(^^13) STUDY OF BALIHILL DAM, SHEYENNE RIVER, NORTH DAKOTA.

(b) St. Paul District, Corps of Engineers.
(d) Experimental; for design.
(e) A l:5i half model of the spillway was constructed to check the prototype design. The

model simulated the approach section, spillway, tainter crest gates, and stilling basin.
A movable sand bed was provided downstream.

(f ) Completed.

(g) Realignment of training walls and revisions in the stilling basin studied in the model
were included in the final design. Data frcai the prototype structure operating under
flood conditions in the spring of 1950 were obtained and compared with equivalent model
data.

(h) "Laboratory tests on hydraulic model of Baldhill Dam, Sheyenne River, North Dakota."
Hydraulic Laboratory Report 55> Sept. 1950. (Available for sale).

(982) SPILLWAY FOR ORWELL DAM, OTTERTAIL RIVER, MINNESOTA.

(b) St. Paul District, Corps of Eiigineers.

(d) Experimental; for design.
(e) A 1:25 model is being tested to check the adequacy of the proposed spillway and stilling

basin. It includes the spillway and crest gate, stilling basin, and approach areas.



108 Army - St. Paul District
Army - Waterways Experiment Station

(983) MISSISSIPPI ETVER CHANHEL IMPROVEMERT AT SMITH AVENUE BRIDGE, ST. PAUL, MIHKESOTA.

l!

(b) St. Paul District, Corps of Engineers. '

(d) Experimental; for conrectlve measures and operation. m
(e) The model, with scales of 1:100 horizontally and 1:25 vertically, simulated a reach of

the river channel. Tests were conducted to determine means of eliminating a sand bar
deposited in the navigation channel immediately downstream from the bridge during the
spring floods.

(f) Tests completed; final report being prepared.
,

(g) The study indicated that during floods eddies adjacent to the bridge piers eroded the 1

channel bed material. This material was deposited as a bar in the navigation channel
downstream. The model indicated that the navigation chemnel could be stabilized by
depositing rock in the area subjected to scour.

(984) CQRALVILLE RESEEVOIR SPILLWAY AND OUTLET STRUCTURE.

ij

(b) Rock Island District, Corps of Engineers. 1

(d) Experimental; for design. '

(e) The complete outlet conduit was tested at a scale of 1:36 to check the performance of S

the intake, conduit, and stilling basin. A 1:100 general model simulated a 5>400-foot
reach of river including the earth-filled dam with outlet conduit near one end and I

spillway at the other. In this model, spillway discharges up to 2^0,000 cfa were studla
(f) Tests completed.

(g) Tests established the design of the stilling basin for the outlet conduit, the alignment
of training walls, and lay-out of approach area for the spillway, smd indicated the
current conditions in the channel downstream from the dam.

I

(985) FILLING AND EMPTYING SYSTEMS FOR HIGE-LIFT LOCKS (CW-820). i

i

(b) Chief of Engineers, Corps of Engineers, Washington, D. C.
^

(d) Experimental; applied research.
(e) To develop adequate criteria for the design of filling and emptying systems for high-

lift locks. Tests will be conducted in prototype locks, in model locks for definite
projects, and in a general lock model at a scale of 3:100.

(g) Tests are being conducted in the general lock model on a mono-culvert system to obtain
comparisons of operating characteristics of chamber laterals having streamlined and
square -edged port entrsmces.

(1206) CONDUIT GATE STRUCTURES AND TRANSITIONS (CW-805).

(b) Chief of Engineers, Corps of Engineers, Washington, D. C.

(d) Experimental; applied research.
(e) A general model study will be made to establish gate operating procedures for multiple

gate conduits and design criteria for transition sections between conduit outlets and

single and multiple control gates. The model includes a complete outlet conduit with
upper pool reservoir, multiple control gates in conduit Intake, and a stilling basin

(f ) A testing program has been prepared.

U. S. DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS, Waterways Experiment Station.
I

Inquiries concerning Projects Nos. 211, 213, 218, 219, 221, 226, 23O, 23^, 236, 257, 2U3

257, 417, 419, 420, 425, 426, 672 to 679 Incl., 682, 685, 986 to 1004 incl. , and 1207 to

1213 incl., should be addressed to The Director, Waterways Experiment Station, Corps of

Engineers, P. 0. Box 631, Vlcksburg, Miss.
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'[211) MODEL STUDIES OF OUTLET WORKS, SPILLWAY AND STULING BASIN, GARRISON DAM, MISSOURI RIVER,

NORTE DAKOTA.

,
(b) The District Engineer, Geurriaon District, Corps of Engineers, Bismarck, N. D.

I (d) Experimental; for design.

(e) A 1:100 model of the spillway and a 1:41.6 model of one bay of the spillway were used to

I

determine the hydraulic performance of the approach channel, crest, chute, stilling
I basin and pilot channel and to correct unsafe conditions. To examine the performance of

the power conduits, and the flood-control conduits including intake structure and tran-
sition, of the stilling basins under diversion and reservoir operation conditions, and
to devise corrections for any unsafe conditions, two models are being employed: a 1:50
model of the power conduits, and a 1:25 model of one of the 22-foot flood-control con-

duits. The 26-foot tunnel was also tested in this model. Of special Interest is the

I

use of a tainter gate for control of conduit flow. Incidental models were tested In a

i vacuum tank to determine the cavitation characteristics of the emergency slide gate slots

j

In the flood-control conduits and the articulated tunnel Joints.

j
(g) A stilling basin was developed for the flood control and power conduits that gave satis-

factory flow conditions during both diversion and reservoir operation of the conduits.

(215) MODEL STUDY OF CONTROL STRUCTURE, MORGAKZA FLOODWAY, LOUISIANA.

(b) The District Engineer, New Orleans District, Corps of Engineers, New Orleans, La.

(d) Experimental; for design.

(e) The control structure will consist of a broadcrested weir and a stilling basin. Dis-
charge coefficients, head-discharge relationships, stilllng-basin design, and effect of

I crest shape on hydraulic efficiency were determined in a 1:20 model. A 1:30 model was

j
used to test various weir shapes.

j

(f) Testing completed; preparation of final report in progress.

(g) A simplified weir control increased flow capacity for submerged conditions.

(218) CONDUIT INTAKE MODEL TESTS.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) Small-scale models are being used for a general study of the hydraulic characteristics

of entrance curves for (a) rectangular conduits in which the entrance is flared in four
directions, and (b) a gated tunnel having a rectangular entrance and floor at same ele-
vation as approach channel (entrance flared in three directions).

(g) Initial testa with the conduit flared in four directions indicated the desirability of

an elliptical entrance curve conforming to the equation (xVc^) + (yV V3 D^) = 1

where D equals the corresponding dimensions of the conduit. Similar results were ob-

tained for a rectangular conduit entrance constructed to the equation (X^/j)^) +

(Y^/ 1/5 D^) = 1. Additional tests were made using the same basic equation and varying
the length of curve.

(219) SLIDE GATE MODEJL TESTS.

(b) The Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) A general study by model and prototype tests to determine (a) the best shape of gate lip

to reduce downward hydraulic pull on the gates and vibration tendencies during opening or
closing; and (b) to determine the optimum shape for gate slots to eliminate or reduce
cavitation tendencies. A 1:6 model reproduces the gate slots, the slide gate, a portion
of the conduit upstream and downstream from the gate section, and the air vent. A 1:10
gate with a 45* lip is designed to fit the l:6-3cale gate slots for study of effect of

conduit height on pressure conditions on the gate lip. Some of the tests are being con-

ducted in a vacuum tank to determine the point of incipient cavitation.

(g) Tests conducted with a gate slot 2.5 feet or 1 foot deep and k, J), or 2 feet wide and the

downstream edge tapered 1 inch in 12 Inches revealed very little difference in pressure

conditions along the downstream edge.

1
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(221) ANALYSIS OF HYmAULIC EXPERIMEWTAL DATA (MODEL AHD PROTOTYPE) AND DEVSLOPMEMT OF DESIGN
CRITERIA (formerly entitled "ANALYSIS OF RESULTS OF MODEL TESTS AND PROTOTYPE OBSERVA-
TIONS").

(b) The Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental and field investigations; for design.

(e) Analysis of prototype observations and results of model tests, with the ultimate objec-
tive of furnishing accurate design data, and thus effecting economies and efficiency in
future design vork. The investigation includes hydraulic structures, open channels,
harbors, and tidal estuaries. Equipment for obtaining data from prototype structures
is kept in readiness so that observations may be made as opportunity permits. Analysis
of model and prototype data is in progress.

(g) A reviev of model and prototype results vas published during March 1950 on the break-
water location, Alameda Naval Air Station. Work is in progress on analysis of model and
field data on Ballona Creek Outlet, California.

(226) POTAMOLOGY INVESTIGATIONS.

(b) The President, Mississippi River Commission, Corps of Engineers, Vicksburg, Miss. <

(d) Experimental and field investigation; applied research.
(e) Model studies are being conducted to (1) provide means of predicting future changes in

j

meandering of the Mississippi River and the need for bank protection, (2) study revet- ,

ment stability, (3) study and develop methods of channel stabilization by means other
than the use of revetment, and (4) develop and test comprehensive plans for improvementj
of specific troublesome reaches of the Mississippi River. A study to determine the erod-
iblllty characteristics of various natural and synthetic erodible materials is being con-
ducted in two small flumes. Experiments to adapt these erodible materials for use in

|

modeled bends of unstable reaches of the Mississippi River are being made in a large
;

flume in which the Concordla -Scrubgras a Bend reach of the Misaissippi River presently ia
j

reproduced to scales of 1:100 vertically and 1:U00 horizontally. Revetment and other
j

possible methods of channel stabilization are being Investigated on a 1:60 model of a
Mississippi River bend contained in another large flume. Investigations in the field '

include (1) soil surveys to determine the nature, characteristics, and physical prop- !

ertles of the banks of the Mississippi River to permit recognition of soil factors affect-j

Ing bank stability, (2) hydrographic and hydraulic surveys to provide Information in

specific revetted reaches to permit recognition of hydraulic and hydrographic factors
|

affecting revetment stability, and (3) surveys to determine the magnitude and extent
of turbulence forces engendered at the bed of the Mississippi River and their effects on

j

revetment stability. The soils phase of the investigation is conducted with the usual
j

field sampling equipment plus special sampling equipment recently developed. Laboratory
j

tests on the field samples are performed with special equipment in addition to ordinary
laboratory equipment. The magnitudes and frequencies of the forces of turbulence engen-
dered at the bed of the Mississippi River have been measured by means of a pressure cell

installed in a cast-iron disk 5 feet in diameter and 3 inches thick with horizontal and
vertical stabilizers.

(g) Pressure fluctuations on the surface of the disk used to measure the forces of turbulence

in the river were found to be as high as 0.3 psi in one second or less.

(230) MODEL STUDY OF FLOOD CONTROL, CUMBERLAND, MARYLAND.

(b) The District Engineer, Washington District, Corps of Engineers, Washington, D. C.

(d) Experimental; for design.
(e) Purpose is to study and develop proposed plans for the protection of Cumberland from

floods, using a l:l6, undlstorted, fixed-bed model.
(f) Tests are at pr^-sent suspended.

(234) MODEL STUDY OF MEMPHIS HARBOR, MISSISSIPPI RIVER, MEMPHIS, TENNESSEE.

(b) The District Engineer, Memphis District, Corps of Engineers, Memphis, Tenn.

(4) Experimental; for design.
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(e) Effects of proposed closure of Tennessee Chute on flood heights and channel configura-
tions were studied in a model of combination movable-bed and fixed-bed type, vith scales
of 1:600 horizontal, and 1:150 vertical.

(f) Completed.

(g) "Memphis Harbor, Mississippi River; model investigation." Waterways Experiment Station
Technical Memo. No. 2-320. 1950. (Available on loan).

(236) MISSISSIPPI BASIN MOESEL.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; for design.

(e) Plans provide for a model of the Mississippi River watershed including the Ohio, Missouri,
White, Arkansas, and Red Rivers and their principal tributaries. Initial construction
has been limited to the Missouri River from Sioux City to the mouth, the Arkansas River
from Blackburn Dam Site to Pine Bluff, the Upper Mississippi River from Hannibal to
Tiptonville, and the Ohio River and tributaries from above Pittsburgh to Wheeling. Co-
ordination of releases from reservoirs, effect of reservoir operation on flood stages,
routing of project and other floods, levee grades, stage predictions, and effect of flood-
ways on stage reduction will be studied. Model scales are 1:2000 horizontal, and 1:100
vertical. Portions of the Missouri, Upper Mississippi, and Arkansas Rivers are in opera-
tion.

(237) MISSISSIPPI RIVER FLOOD-CONTROL MODEL.

(b) The President, Mississippi River Commission, Corps of Engineers, Vicksburg, Miss.
(d) Experimental; for design.
(e) The fixed-bed model, with scales of 1:2000 horizontal, and 1:100 vertical reproduces the

main channel of the Mississippi River from Helena, Ark., to DonaIds onvilie. La.; the
entire Atchafalaya Basin, including Morganza and West Atchafalaya Floodways, to the Gulf
of Mexico; and the backwater areas of the Arkansas, White, Yazoo, Ouachita, and Red
Rivers. Operational plans for the Red River backwater area control structure were stud-
ied to determine the most efficient euid effective plan to provide flood protection in
the Red-Ouachita backwater area consistent with safety of the Mississippi River main-line
levees and to obtain data on flow characteristics of flood waters diverted into the back-
water area through the control structure. The Mississippi River channel area and the
various floodway areas of the model are currently being rebuilt to 19^7-1950 surveys.

(243) MOIEL STUDY OF SALT WATER INTRUSION, CALCASIEU RrVER, LOUISIANA.

(b) The District Engineer, New Orleans District, Corps of Engineers, New Orleans, Le.
(d) Experimental; for design.

(e) Effects of deepening the ship channel on the intrusion of salt water into the Calcasieu
River and the passage of salt water eastward through the Intracoastal Waterway from the
Calcasieu River to the Mermentau River basin were determined by a fixed-bed tidal model
with scales of 1:1000 horizontal, and 1:50 vertical. Salt water was introduced into the
ocean water supply system, and fresh water at the upper end of the model.

(f) Completed.

(g) Proposed channel deepening would cause general Increases in salinity in Calcasieu River
and the Intracoastal Waterway particularly during net eastward flows in the latter;
however, during period of net westward or reversing tidal flow In the Intracoastal Water-
way channel, channel deepening would have negligible effect on salinity intrusion therein.

(h) "Salt water intrusion, Calcasieu River, Louisiana and connecting waterways; model Investi-
gation." Waterways Experiment Station Technical Memo. No. 2-310. April 1950. (Available
for sale or loan)

•

(257) MODEL STUDY OF STABILITY OF RUBBLE -MOUND BREAKWATERS.

(b) The Chief, Bureau of Yards €uid Docks, Department of the Navy, Washington, D. C.

(d) Experimental; for design.
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(e) Various types of rubble-mound breakwaters In progressive stages of construction are tested'
to determine the stability and displacement of material under wave action. The linear
scale ratio is 1:45. The breakwater material is sized in accordance with specifications
established by hypothetical prototype breakwaters.

(g) Design wave heights (largest wave which does not damage breakwater) have been determined
for rubble breakwaters with slopes from 1:1 to 1:3 constructed of 2.8-3peclfic gravity
cap rock simulating 13-1/2-ton to 27-ton cap rock in prototype. Data obtained were used
to determine the coefficient K' in Irlbarren's formula. Although the coefficient varies
considerably with breakwater slope and wave steepness, the equation and coefficients pro-
posed by Irlbarren are useful in rubble-mound breakwater design. More data will be
necessary before rubble breakwaters can be designed with known safety factors. fl

(417) MODEL STUDY OF ALGIERS LOCK, IKTRACOASTAL WATERWAY, HEW ORLEANS, LOUISIAKA.

(b) The District Engineer, New Orleans District, Corps of Engineers, New Orleans, La.
(d) Experimental; for design. i

(e) The feasibility of filling the lock through the sector gates and gate recesses, thus
eliminating a culvert system, was studied in a 1:20 model. Forces developed on the sec-
tor gates during operation were also investigated.

(f) Testing ccanpleted; preparation of final report in progress.

(g) Testa revealed that it is feasible to fill a lock chamber through sector gates in a
reasonable time. A revised design of gate lip was developed to reduce hydraulic forces
on the gates.

(419) SLIIE GATE TESTS, NORFOLK DAM, ARKANSAS.

(b) The District Engineer, Little Rock District, Corps of Engineers, Little Rock, Ark.
(d) Experimental; for design.
(e) The most desirable shape of the bottom of the gate to minimize vibration, negative pres-

sures, and disturbance of flow and the downpull on the gate leaif and the amount of air
drawn through air vents, for four types of gates, were determined in a 1:6 model. Gates
with 60-degree and 45 -degree lips were designed for further study of the effect of con-
duit height on pressure conditions on the gate lip.

(f ) Testing completed; preparation of final report in progress.

(g) On the four types of gate lip shapes tested, that with the seal connected to the upstream
face at angles of 45 degrees and 60 degrees provided best results. The Norfolk type and
square -edged lip resulted in low pressures at small gate openings while at large openings
flow parted from the lip. The height of the conduit had no apparent effect on pressures
on the gate lip. These results were substantiated In field tests made at Norfolk Dam.

(h) Results will be incorporated in the comprehenslTe report on the model and prototype study
of slide gates for Norfolk Dam.

(420) MODEL STUDY OF CONDUITS AND HOWELL-BUNGER VALVES, HARROWS DAM, LITTLE MISSOURI RIVER,
ARKANSAS.

(b) The District Engineer, Vlcksburg District, Corps of Engineers, Vlcksburg, Miss.
(d) Experimental; for design.
(e) Tests in a l:l6 model were used to determine discharge coefficients of the Howell-Bunger

valves, and to study stilllng-basln action below the valves with special emphasis on

pressures at the end sill.
(f ) Final report in preparation.

(g) Tests demonstrated the need for some type of hood over the valves to prevent flow from
being projected onto the access road along the right side of the stilling basin. Hoods
having semicircular tops supported by vertical walls from the basin floor gave satisfac-
tory results. It was necessary to replace the sloping end sill of the original design

by a vertical-faced end sill to maintain a cushion of water in the stilling basin. Pres-

sures on the end sill were not of serious proportions. Tests made to obtain Information
on the coefficient of discharge for the combination of the valves and the contraction
Immediately above the valves, resulted in a coefficient of about O.87.

I
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(425) C(MPREHENSIVE MODEL 3TUUY, BELAWAEE RIVER, PEMSYLVANIA.

(b) The District Engineer, Philadelphia District, Corps of Engineers, Philadelphia, Pa.

]

(d) Experimental; for design.

(e) Model is being used to develop and test plans for reduction of shoaling in several ranges
of the navigation channel. The model ia of the fixed-bed, sllt-lnjectlon type, vlth
scale ratios of 1:1000 horizontally, and 1:100 vertically. Tides and tidal currents are
reproduced by automatic tide-control machines. Observed prototype salinities are repro-
duced in the Delaware Bay portion of the model, and provisions made for the injection
of silt, and for measuring silt deposits.

(g) Tests of the Mantua Creek Anchorage indicated that enlargement of the anchorage to pro-
posed dimensions would increase appreciably the rate of shoaling therein; also, that pro-
posed appurtenant spoil area disposal dikes would have but little effect on the rate of

shoaling in the enlarged anchorage.

(426) MODEL STUDIES OF EAST mANCH DAM, CLARION RIVER BASIN, PENNSYLVANIA.

(b) The District Engineer, Pittsburgh District, Corps of Engineers, Pittsburgh, Ps.

(d) Experimental; for design.
(e) Teats were conducted to investigate the adequacy of the side-channel spillway, longitu-

dinal channel, dispersal bucket, and elements of the outlet works, and to study hydraulic
forces acting on the control gates by determination of gate lip pressures. Three models
were Involved: (l) a 1:50 model of the spillway; (2) a 1:25 model of the outlet
works; and (3) a 1:12 model of one of the control gates for the outlet tunnel.

(f ) Preparation of final report in progress.

(g) A aatlafactory tranaitlon in the outlet structure was developed and the training wall In
the stilling basin shortened kO feet. The spillway was modified to improve the design.

(672) MODEL STUDIES OF LYNNHAVEN BAY AND INLET, VIRGINIA.

(b) The District Engineer, Nrofolk District, Corps of Engineers, Norfolk, Va.

(d) Experimental; for design.

(e) Tests were conducted to develop the most efficient design of inlet and interior channels

to provide the desired volume of tidal flow into and out of Lynnhaven Bay and to deter-
mine the effectiveness of jetties in preventing reshoallng of the inlet channel and the

effects of Jetties on the beaches adjacent to the inlet. Two tidal models were used:

(1) a fixed-bed model, reproducing all Lynnhaven Bay and Inlet and a portion of Chesa-
peake Bay to scales of 1:800 horizontal, and 1:80 vertical; and (2) a movable-bed type,

reproducing Lynnhaven Inlet and adjacent beaches, and off-shore areas to about the -25-

foot contour of depth in Cheasapeake Bay, with scales of 1:400 horizontal, and 1:80 ver-
tical.

(f) Testing completed; fliwil report being prepared.

(g) Tests indicate that a single Jetty on the east side of lynnhaven Inlet would be almost
as effective as twin Jetties In preventing reshoallng of the entrance channel.

(673) GENERAL SPILLWAY MODEL TESTS.

(b) The Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) Tests on a 1:40 section model are used to study hydraulic characteristics of the standard

spillway shape. Including the effect of crest piers and gates, and to establish general
rules for design of roller-type energy dissipators. The drop from spillway crest to
bucket will be varied to study the effect of nappe thickness.

(g) Tests to obtain discharge and pressure data for various approach elevation conditlOTis

indicated that if height of weir were equal to or greater than the head, coefficient and
pressure data were in the same remge for the same crest shape. Tests of two pier shapes
were begun.
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(674) MODEL STUDIES OF FORT RANDALL DAM, MISSOURI RIVER, SOUTH DAKOTA.

(b) The District Engineer, Omaha District, Corps of Engineers, Omaha, Hebraska. '

|.

(d) Experlmentelj for design.

(e) A 1:100 comprehensive model was used to determine effects on velocities of depth and
curvature of the approach channel; to investigate flow over the spillway, and develop a
good stllling-basin design; and to study flow conditions in the ezlt area. A 1:50 out-
let still Ing-bas In model was used to develop a stilling basin below the power conduits
which will dissipate satisfactorily the energy of diversion flow, and which can be used
to slm.plify construction of the powerhouse; to verify the design of the flood-control
conduits stilling basin to insure satisfactory operation under present-day tallwater
ratings and through various lower stages to ultimate retrogression; and to determine the

i

limit of required tallrace paving and necessity for protective bank works by study of
currents and wave action. A 1:25 intake and flood-control conduits model was used to
determine the character of flow for various reservoir levels; measure loss coefficients
of the intake structure; investigate pressures in the transition section; and to deter-
mine the effects of partial gate operation upon downpull and oscillation of the gates
and upon air requirements.

j

(f) Testing completed on all models except the 1:100 comprehensive,
\

(g) An outlet stilling basin was developed that gave the desired flow characteristics for
all operating conditions. A further analysis of the design requirements based on model

,

tests and investigations indicated that one spillway gate could be eliminated.
'

i

(675) MODEL STUDY OF FLOOD COHTROL TUNMEL, BLAKELY MOUHTAIN DAM, OUACHITA RIVER, ARKANSAS.

(b) The District Engineer, Ylcksburg District, Corps of Engineers, Vicksburg, Miss.
(d) Experimental; for design.

(e) Testa on a 1:25 model were used to analyze the hydraulic characteristics of all elements
of the tunnel and to correct unsatisfactory conditions. Special consideration was given ':

to flow conditions throu^ the drop immediately below the control structure.
(f ) Preparation of final report in progress.

I

(g) The hydraulic performance of the structure was studied and a gate operating schedule i

developed to eliminate an unstable hydraulic Jump in the tunnel.

(676) MODEL STUDIES OF JIM WOODRUFF DAM, APALACHICOLA RIVER, FLORIDA. i

(b) The District Engineer, Mobile District, Corps of Engineers, Mobile, Ala.

(d) Experimental; for design.
(e) Tests were used to investigate the hydraulic performance of the spillway and lock struc-

ture as originally designed, and to effect necessary revisions. Particular attention
I'

was given to currents at the upstream and downstream lock approaches and flow through
the draw span seme 0.7 mile below the structure, and the determination of submergence

{

coefficients for the spillways. Four models were Involved: (1) a 1:100 ccmprehenslve '

model; (2) a 1:38. k section model of one full gate bay plus adjacent half gate bays of '

the controlled portion of the spillway; (5) a 1:30 section model of a 50-foot portion

of the uncontrolled spillway; and (h) a 1:30 section model of a 30-foot portion of the 1

overflow dike. |i

(f) Testing completed; preparation of final report in progress. w

(g) The spillway design was modified in shape and the stilling basin shortened. The lock M
walls were decreased in length and the depth of approach channel increased. A flip M
bucket was added to the overflow dike section. m

(677) MODEL STUDY OF FBILPOTT DAM, SMITH RIVER, VIRGINIA. 1

(b) The District Engineer, Norfolk District, Corps of Engineers, Norfolk, Va. W
(d) Experimental; for design.
(e) Tests in a l:hO model were used to analyze the hydraulic characteristics of the spillway

and stilling basin, and flood-control conduits, and to correct any undesirable conditions,

(f) Completed.

(g) Final approved plans Involved the use of a horizontal type energy dissipator for dissipa- '

tlon of low and intermediate flows. At high discharges spray action will result.
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(h) "Spillway for Phllpott Dam, Smith Elver, Virginia; model Investigation." Waterways
Experiment Station Technical Memo. No. 2-321. 1950. (Available for sale and loan).

(678) CHAELESTON HARBOR MODEL STUDY.

I

(b) The District Engineer, Charleston District, Corps of Engineers, Charleston, S. C.

!

(d) Experimental; for dealgn-

(e) Testa are made to determine whether channel realignment, the provision of chemnel con-
trol works, or other remedial measures will be effective in reducing the present heavy
rate of shoaling in certain reaches of the navigation channels. The fixed-bed model
has scales of 1:800 horizontally, and 1:80 vertically. Shoaling studies are made by
injecting finely-ground gllsonlte into the model channels. A field study to obtain data
for use in the model tests is being conducted by the Charleston District.

j

(g) At least one Improvement plan tested to date has indicated appreciable reduction in
shoaling at six of eight major shoal areas.

(679) RARITAN RIVER MODEL STUDY.

(b) The District Engineer, New York District, Corps of Engineers, New York, N. Y.
(d) Experimental; for design.

(e) Tests are to determine scxne meems for minimizing the excessive rate of shoaling in the
south channel. The fixed-bed model has scales of 1:600 horizontally, and 1:100 verti-
cally. Shoaling studies eire made by injecting finely-ground gllsonlte into the model

I channels.
i (f) Original tests completed; tests of three modifications of the best Improvement plan in

I

progress.

(g) Results indicate that two of the proposed Improvement plans would reduce shoaling in the
problem area by approximately 50 percent.

(682) HYDRAULIC CAPACITY OF MEANDERING CHANNELS IN STRAIGHT FLOODWAYS.

I

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

i
(d) Experimental; applied research.
(e) A general study of meandering channels in straight floodways. Model tests are used to

study effects of radius of curvature of bends; sinuosity of channel; depth of overbank
flow; roughness of overbank; water-surface slope; and ratio of overbank area to cheuinel

area. Scales are proportionate to average conditions in nature so that the data obtained
can be applied to natural problems.

(685) MODEL STUDIES OF FLOW CONDITIONS IN PUMPING PLANT SUMP AND SURGES IN SEWERS.

(b) The District Engineer, Louisville District, Corps of Engineers, Louisville,

(d) Experimental; for design.
(e) A general study of surges in a sewer system due to sudden arrest of flow at the pumping

plant and effect of surcharging the sewer upon the concentration time for flow to the
pumping plant, and a study of flow conditions in the transition and sump of the subject
pumping plant. For study of flow conditions in the pumping plant, a I:l6 model was used.

For study of surges and concentration time, a 1:32 general model was used.

(f) Testing completed; preparation of final report in progress.

(g) The surge model verified the initial computations of the surges occurring in the sewer
and provided sufficient basic data for the computations of all surges. The pumping plant
model demonstrated the original desi^ to be Inadequate; a design that had the required
discharge capacity was developed.

(986) MODEL TESTS OF CHEATHAM DAM, CUMBERLAND RIVER, TENNESSEE.

(b) The District Engineer, Nashville District, Corps of Engineers, Nashville, Tenn.

(d) Experimental; for design.
(e) Tests of a 1:12 model were conducted to determine the relative force required to raise a

wicket under various operating conditions and to determine the optimum angle for the face

of the wicket, the guard sill, and the strut. A 1:36 model la being used to determine the

most advantageous shape for the submergible tainter gate and the aeration required; the

forces acting on the gate; and flow conditions for various tailwater elevations.
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(g) Uplift forces acting on the upatream emergency dam were eliminated by use of a wicket
gate with a curved upatream face. A design has been developed for the submerglble
talnter gate that eliminates the tendency of the gate to oscillate under certain opera-
ting conditions.

(987) MODEL STUTY CF CHAHHEL IMffiOVEMEUTS, FAEM CEEEK, ILLINOIS.

The District Engineer, Chicago District, Corps of Engineers, Chicago, 111.
Experimental; for design.
The proposed plans for flood control within Eaat Peoria have been studied on a 1:60,
fixed-bed model.
Testing completed; preparation of final report in progress.

MODEL STUDY OF SPILLWAY, GENEGANTSLET DAM, HEW YORZ.

The District Engineer, Baltimore District, Corps of Engineers, Baltimore, Md.
Experimental; for design.
Model tests of the spillway were conducted in a 1:56 model to study flow conditions in
the curved approach to the spillway, over the spillway crest, and In the converging
chute.
Testing completed; preparation of final report in progress.
Two designs were developed that gave the desired flow conditions, one design employing
two weirs and the other requiring only one weir.

MODEL STUDY OF MISSISSIPPI RT7ER, VICINITY OF GEEENVILIE BRIDGE, GREENVILLE, MISSISSIPPI.

The District Engineer, Viclcsburg District, Corps of Engineers, Vicksburg, Miss.
Experimental; for design.
The original fixed-bed model has been converted into a movable-bed model using crushed
coal for bed material. Tests are used to study flow conditions existing In the Missis-
sippi Elver in the vicinity of the Greenville Bridge, Greenville, Miss., and to develop
plans for the improven»nt of the reach.
Fixed-bed tests Indicated that a realignment of the channel would improve flow conditions
in the vicinity of Greenville Bridge. ^

i

MODEL STUDY OF LOCK CULVERT VALVE, PEAEL RIVER LOCKS, PEARL EIVER, LOUISIANA.
|

!

The District Engineer, Mobile District, Corps of Engineers, Mobile, Ala.
!

Experimental; for design.
|

Tests on a 1:8 model were conducted to determine hydraulic forces acting on and vibration-;

al characteristics of the butterfly valves. :

Completed.
|

Deflectors of suitable design attached to the butterfly valves reduced the operating •

torque by more than 100 percent for a headwater-tallwater differential of 28.0 feet.

"Study of butterfly valves for Pearl Elver Locks; model investigation." Waterways Experi-

ment Station Technical Memo. No. 2-313. June 1950. (Available on loan).

MODEL STUDY OF OUTLET WORKS, TEXAEKANA DAM, TEXAS.

The District Engineer, New Orleans District, Corps of Engineers, New Orlesins, La.

Experimental; for design.
I

Tests were conducted on a 1:25 model of the conduits, stilling basin, and portion of the

outlet channel to develop an economical and safe stilling basin for the conduits.

Testing completed; prepeo'atlon of final report in progress.

A stilling basin design was developed which eliminated the undesirable flow condition

existing in the original design.

MODEL STUDIES OF PINE FLAT DAM, KINGS RIVER, CALIFORNIA.

f

The District Engineer, Sacramento District, Corps of Engineers, Sacramento, Calif.
|

Experimental; for design.
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(e) Teats were used to Investigate the hydraulic performance of the spillway, spillway bucket
and conduits and tb effect revisions demonstrated to be desirable; particular attention
was given the performance of the flip bucket and flow conditions from the conduits. Four
models were involved In the study: (1) a 1:60 ccanprehenslve model; (2) a l:kO section
model of the spillway crest; (5) a l:l8 model of the conduit outlet portal; and (h)

a I:l8 model of one of the conduits in the upper tier.
(f) Testing ccMipleted; preparation of the report in progress.

! (g) The adequacy of the flip bucket to deflect flow was confirmed. Alterations to the align-
ment of the upper tier of sluices and to the outlet portal of the lower tier of sluices
Improved flow conditions.

(995) CAVITATION EESEABCH.

j

(b) Chief of Engineers, Department of the Army, Washington, D. C.

I

(d) Experimental; applied research.
(e) Cavitation characteristics of such structures as baffle piers, steps in stilling basin,

spillway gate slots, offset Joints, etc. and pressures in horizontal bends are being
studied on models Installed in a vacuum tank. Models tested to date have been generally
of three types: (1) offsets into flow; (2) offsets away from flow; eind (5) gate
slots. All shapes have been tested In the floor of a conduit 0.500 foot high by 0.285
foot wide. Conduit roof was terminated 0.667 foot upstream of the test shape, resulting
In open channel flow over the shape. The depth of water vaa used to determine h© In

j

the expression K; = (h^ - h^) /(V^ /2g).

1(994) EFFECT OF MODEL DISTORTION.

! (b) Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) A general study is being made to determine the effects of model distortion on velocity

distribution, bed movement, and other hydraulic conditions in a triangular flume with
2-foot sldewalls connected at the bottom by a continuous hinge, permitting variation of
the central angle. The slope is also adjustable.

i(995) SIMULATION OF AIR ENTRAINMEHT IN MODELS INVOLVING HIGH VELOCITY FLOW.

(b) Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) This investigation comprises a series of studies to determine: (1) the spread of the

boundary layer in accelerating flow; (2) the effect of air entrainment on stilling
basin performance; and, (5) the relationship between air demand in a model and proto-
type sluice.

(996) USE OF AIR INSTEAD OF WATER IN MODEL TESTING.

(b) Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) A general study is to be made analytically and by model tests to determine the accuracy

of model teats of closed conduits using air instead of water as the model fluid.

(f) The testing apparatus is beliig designed.

(997) SLUICE OOTLET MODEL TESTS.

!
(b) Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) Tests will be conducted on various types of sluice outlet portals to determine the rela-

tive effectiveness of each type. These tests will involve sluice outlets vlth flared

sidevalls and with tetrahedral floor deflector blocks.

(998) STUDY OF WAVE FORCE ON BREAKWATERS.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

j

(d) Experimental; applied research.

949143 O - 51 - 9
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!

(e) A general investigation of wave phenomena and resulting forces is being conducted to :

develop formulas, supported by experimental data, from which wave pressures on Imperviouj
surfaces, vertical and inclined, can be determined.

(f ) Calibration of instruments and equipment has been begun. .

(999) OTABILITY OF RUBBLE-MOUND BPEAKWATERS.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) Eubble-mound structures will be studied to determine size of cap rock and slope of

mound necessary to withstand action of waves and to develop formulas, supported by etper^
imental data, from which the action of waves on rubble structures can be determined.
Test data will be presented in dimensionless form, therefore no model scale, as such,
will be utilized.

(f) The test program is being developed.
'

(1000) BOUGEWESS STANDARDS FOR HYDRAULIC MODELS.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) A general study of roughness standards for models was conducted to evaluate the resist-

ance of definite types of roughness in terms of Manning's "n" and other parameters,
so that much of the trial-and-error process of adjusting the surface roughness of river
models can be eliminated.

(f ) Testing completed; preparation of final report in progress.

(g) Curves prepared from test data were used to determine the channel roughness for the por-
tions oi" the Mississippi Basin Model now in operation. With the exception of a few
reaches, only minor adjustments were necessary to obtain the correct water surface pro-
file.

(1001) SCALE EFFECTS ON SPILLWAY DISCHARGE COEFFICIENrS,

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research. ,

(e) Tests are conducted on existing spillway models to determine the effect of the size of

a model on spillway discharge coefficients.

(g) Tests to determine effect of surface tension on discharge coefficients of spillways re-
vealed no appreciable effect in small-scale spillway models.

(1002) SCALE EFFECTS IN HARBOR MODELS.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) Tests will be conducted to determine effects of various model scales and distortion on

wave characteristics in a harbor.
(f) Initiation of tests awaiting development of testing program.

(1003) STUDY OF HARBOR DESIGN.

(b) Office, Chief of Engineers, Department of the Army> Washington, D. C.

(d) Experimental; applied research.
(e) Tests will be conducted of typical harbors to establish general criteria for designing

harbors and harbor works to obtain optimum protection from wave action.
(f) Review of literature, preparatory to outlining testing program, is in progress.

(lOOl^) INSTRUMENTATION.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

( d ) EiperImental ; development

.
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(e) Various types of instrunwnts for use in hydraulic models are being developed to make
such measurements as those of vave heights, dynamic fluid pressures, gate vibration and
downpull, and low velocity flow. An investigation was made of the use of electrical
analyzers in determining the characteristics of wave forms. Development of an improved
tidal mechanism has been initiated.

(g) Development of a salinity (conductivity) recorder for model use was completed.

(1207) MODEL STUDY OF SLUICE COASTER GATE.

(b) Office, Chief of Engineers, Department of the Army, Washington, D. C.

(d) Experimental; applied research.
(e) A general study of relative merits of various gate lip shapes, seals and recesses is

being conducted. The investigation includes determination of downpull effects of

changes in gate-lip shape, length and slope of seals, size and shape of the recess in

the face of the deun, and need for an air vent in the entrance. The 1;20 model of the
gate is being tested in combination with a typical sluice which Includes a slide gate,
standard entrance curves conforming to the elliptical equation (x^/D^) + (yV(l>/3)^)
= 1, and a removable constriction at downstream end of sluice.

(1208) MODEL STUDY OF PORT WASHINGTON HARBOR, WISCONSIN.

(b) The District Engineer, Milwaukee District, Corps of Engineers, Milwaukee, Wisconsin.
(d) Experimental; for design.
(e) A 1:100 fixed-bed model was used to determine the best plan for providing adequate pro-

tection from wave action. Tests Included extension of the north breakwater, a companion
south detached breakwater, rubble added to lakeside of present caisson breakwaters, and
rubble wave absorbers installed at ends of inner harbor basins.

(f ) Testing completed; preparation of final report in progress.

(g) A plan involving partial realignment of the north breakwater extension and elimination
of the proposed detached breakwater section, with a wave absorber in the west slip and
one at the Junction of the north and west slips, will provide adequate protection
against storms from all critical directions. However, a rubble back slope will be re-
quired along the north caisson breakwater to eliminate effects of overtopping during
storms from the northeast.

(1209) MODEL STUDY OF BELTON DAM, LEON RIVER, TEXAS.

(b) The District Engineer, Fort Worth District, Corps of Engineers, Fort Worth, Texas.

(d) Experimental; for design.

(e) Tests are being conducted on a 1:100 comprehensive model to determine the effect of

spillway discharges on the earth dam; the best shape of the spillway excavation; proper
alignment of approach walls; height of walls downstream from the control section; and to

study overall flow in the exit area.

(1210) MOIEL STUDY OF GRAYS HARBOR, WASHINGTON.

(b) The District Engineer, Seattle District, Corps of Engineers, Seattle, Washington.

(d) Experimental; for design.

(e) A fixed-bed model, with scales of 1:800 horizontally and 1:80 vertically, is being used

to develop a comprehensive plan to protect the existing south Jetty from the undermining

effects of tidal currents, and to protect Point Chehalis from erosion by current and
wave action. Upon completion of this part of the investigation a portion of the model
will be converted to a movable-bed type to determine scour and shoal tendencies of the
selected plan. Plans for reduction of shoaling in the navigation channel will also be

studied.

(g) Hydraulic adjustment of the model has been accomplished.

(1211) MODEL STUDIES OF HOOSIC RIVER, ADAMS AND NORTH ADAMS, MASSACHUSETTS.

(b) The District Engineer, New York District, Corps of Engineers, New York, N. Y.

(d) Experimental; for design.
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(e) A 1:30 model and 1:20 model are being used to verify the hydraulic design for Improve-
ment of the channels of the North and South Branches of Hoosic Elver In North Adams,
Mass., and of the main channel In Adams, Mass., and to determine whether changes should
be made for safety. Increased efficiency, or economy.

(g) The stilling basin as designed for the North Adams section was found unsatisfactory and
a basin was developed that produced the desired flow conditions. The design and loca-
tion of the stilling basin in the main channel at Adams were verified.

(1212) M0I3EL STUDY OF OUTLET WORKS, OAHE DAM, MISSOURI RIVER, SOUTH DAKOTA.

(b) The District Engineer, Omaha District, Corps of Engineers, Omaha, Neb.

(d) Experimental; for design.

(e) A 1:60 model is being used to Investigate the performance of the outlet works, effect
revisions demonstrated to be desirable, and to observe flow conditions in the discharge
and pilot channels.

(1213) PBOTOTYPE ANALYSIS (HYIEAULIC).

(b) The Chief of Engineers, Department of the Army, Washington, D. C.

(d) Field Investigations; for design.

(e) Procurement smd analysis of prototype observations with the ultimate objective of devel-
oping design criteria. A tabulation of all prototype data presently available, proto-
type facilities available for obtaining additional data, and recommendations as to the
data to be obtained is now being prepared. Some field data, consisting chiefly of
photographs, have been collected.

U. S. DEPAETMEHT QF COMMERCE, BUREAU OF PUBLIC ROADS.

(568) SCOUR AT BRIDGE PIERS AND ABUIMEHTS.

(b) Cooperative with Iowa Institute of Hydraulic Research. See page 37*

(109**) STUDY OF HIGHWAY INLET BOXES AND DISCHARGE PIPE SHAPES.

(b) Cooperative with University of Illinois, Hydraulic Engineering Laboratory. See page 32.

(1095) SCALE MODEL STUDIES QF INLET BOXES.

(b) Cooperative with University of Illinois, Hydraulic Engineering Laboratory. See page 33.

(1096) FULL SCALE GUTTER TESTS.

(b) Cooperative with University of Illinois, Hydraulic Engineering Laboratory. See page 33.

(1101) MOVEMENT OF SEDIMENT IN HIGHWAY IKAINAGE SYSTEMS.

(b) Cooperative with Iowa Institute of Hydraulic Research. See page 39«

U. 3. DEPARTMENT OF COMMERCE, NATIONAL BUREAU OF STANDARDS, National Hydraulic Laboratory.

Inquiries concerning Projects Noa. l^k, 159, 160, l66, k32, 433, 1005, 1006, 1007, and
1214 to 1217, incl., should be addressed to the Chief, National Hydraulic Laboratory,
National Bureau of Standards, Washington 25, D. C.
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(154) AGIKG TESTS OF PIPES,

(b) Treasury Department.
(d) Experimental ; for design and operation.
(e) Data have been obtained on the effect of 14 years of service on the hydraulic character-

istics of small pipes of different materials.
(f) Final report being prepared.

(159) MODEL LAWS FOR DENSITY CUBRENTS.

(b) Waterways Experiment Station, Corps of Engineers, Department of the Army.
(d) Theoretical and experimental; basic and applied research.
(e) The immediate purpose is to determine model laws for models Involving the motion of

stratified liquids. The two major problems are (1) the motion of a heavy liquid
Initially confined in a "lock" when released into a long channel containing a stationary
lighter liquid, and (2) the motion of a heavy liquid from a "sea" into a long channel
with either still or flowing lighter liquid.

(160) EFFECT OF STORM WINDS OR LAKE LEVELS.

(b) Laboratory project.
(d) Theoretical; basic research.
(e) To determine frictional forces of wind on lake surfaces and set-up.

(166) WET VENTING, STACK VENTING, AND SELF-SIPHONAGE OF PLUMBING FIXTURES

.

(b) Housing and Home Finance Agency.
(d) Experimental; applied research.
(e) One two-story and two one-story house drainage systems were erected to investigate the

stack and wet venting of plumbing fixtures and the self-slphonage of fixture traps.
The drainage systems vere constructed of transparent plastic pipe and fittings so that
motion pictures of the flow could be obtained and the phenomena could be observed vis-
ually.

(f) Completed.
(h) National Bureau of Standards, Building Materials and Structures Report BMS119, "Wet

venting of plumbing fixtures." John L. French, Herbert N. Eaton, and Robert S. Wyly.
1950.
Special Report on "Maximum permissible unvented lengths of fixture drains." June 1,

1950.

(452) FROST CLOSURE OF THE ROOF VENTS OF PLUMBING lEAINAGE SYSTEMS,

(b) Laboratory project.
(d) Experimental and theoretical; applied research.
(e) Data have been obtained from the field and from laboratory tests, and theoretical

studies have been made to provide information for code-writing authorities.
(f) Preparation of report in progress.

(435) CAPACITIES OF PLUMBING STACKS.

(b) Housing and Home Finance Agency.
(d) Experimental; applied research.
(e) To determine the capacities of plumbing stacks in buildings, a vertical stack about 60

feet high has been tested to determine flow and pressure conditions at points where
horizontal branches Join the stack; terminal velocities; and the distribution of water
and air over the cross -section.

(g) A theoretical analysis, supplemented by experimental data, has made it possible to com-
pute the backpressures on the horizontal drains at intermediate floors of a multi-story
building when the rate and velocity of flow from the higher floors and the rate of flow
from the horizontal branch in question are known. The euialysls has been applied to a
5-lnch stack with the horizontal drains connected to the stack with sanitary and with
long-turn T-Y stack fittings.
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(h) First Progress Report, "Capacities of plumbing stacks and horizontal branches." May 51>

19^+9.

Second Progress Report, "Capacities of plumbing stacks and horizontal branches." May

15, 1950.

(685) ORIT'ICE METIES.

(b) Cooperative with American Gas Association; American Society of Mechanical Engineers;

and Bureau of Ships, Department of the Navy.

(c) Mr. Howard Bean, National Bureau of Standards, Washington 25, D. C.

(d) Experimental; applied research.

(e) To obtain information on installation requirements of orifices, flow nozzles, and ven-

turl tubes, with special reference to (1) using shorter meter runs than now recommend-

ed; (2) the effects of globe and plug valves preceding an orifice; and (3) possible

development of a field method of evaluating pipe roughness.

(h) RBTL- Interim Beport No. 1. "Determination of the minimum length of straight pipe re-

quired between various pipe fittings and the orifice plate." Jan. 1950.

NBTL- Interim Report No. 2. "Progress on erperlmental evaluation of expansion factors."
March 1950.

NBTL- Interim Report No. 3» "Progress on globe valve, expansion bend, and combination
of valve and bend series."

(Reports available from Naval Boiler and Turbine Laboratory, Philadelphia Naval Base,
Philadelphia 12, Pa).

(1005) STANDARDS FOR HOUSE SEWER PIPE.

(b) Housing and Home Finance Agency.
(d) Experimental and theoretical; applied research.
(e) The purposes are (1) to provide a nationally recognized specification of standard

performance for pipes of various materials when used as house sewers and house drains;
and (2) to establish standards of performance for both automatic and non-automatic
food-waste-disposal units and the effect of these units on the building drainage system.
Under (1) data will be gathered regarding leakage at Joints, suitability of Joints,
resistance of Joints to leakage when deflected, root penetration, moisture absorption,
crushing strength, flexural strength, and resistance to the action of chemicals.

(h) First Progress Report, "Performance requirements for domestic house sewer connections
and septic -tank-to-field connections." March 2, 1950.
Progress Report, "Operating characteristics of food-waste -disposal units," Dec. 29,
1950.

(1006) WIND GENERATED WA7ES AND SET-UP.

(b) Laboratory project.
(d) Theoretical and experimental; basic and applied research.
(e) To determine (1) relations between wind force, fetch, depth, and wave characteristics

for wind-generated waves in shallow water, and (2) relations between wind force,
fetch, depth, length, wave characteristics, and set-up.

(h) "Wind tides in small closed channels." Garbis H. Keulegan. J. of Research, National
Bureau of Standards, RP 220?, May 1950.

(1007) ABSORPTION AND REFLECTION OF WAVE ENERGY BY POROUS BARRIERS,

(b) Laboratory project.
(d) Experimental eund theoretical; basic research.
(e) Reflection and transmission of solitary waves at vertical barriers composed of glass

spheres were studied experimentally only.

(1214) PHYSICS OF FLOW IN PLUMBING SYSTEMS.

(b) Laboratory project.
(d) Theoretical and experimental; applied research.
(e) Preparation of papers giving results of plumbing research, and routine tests on plumbing

fixtures, flushing devices, smd Joint compounds and fixture setting compounds.
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(h) "Self-9lphQnage of fixture trapa." John L. French and Herbert N- Eaton. National
Bureau of Standards Building Materials and Structures Series. In press.
"Those government researchers." Herbert N. Eaton, Plumbing and Heating Business, Nov.

1950.

(1215) INVESTIGATION OF CONVENTIONAL PLUMBING SYSTEMS.

(b) Housing and Home Finance Agency.
(d) Experimental; applied research.
(e) (1) Test four single-story drainage systems vlth 2-lnch soil stacks and 2 and 3-lnch

building drains ccMnplete with sink, lavatory, water closet, bathtub, food-waste-dlapo-
sal unit, and in one case vlth laundry tray and floor drain to determine whether this
size of stack can be used satisfactorily in one and two-story, single-family residences;

(2) investigate the effect of fouling of fixture drains on the self -aiphonage of fix-
ture traps; (5) determine the rate of evaporation of trap seals under various condi-
tions; (4) report on previous studies of rate of transmission of gases through trap
seals; and (5) determine flow rates from customarily used fixtures in private dwell-
ings.

(h) "The nature of fixture unit ratings as used to denote the loading characteristics of
plumbing fixtures." Herbert N. Eeton and John L. French. Housing Research Paper No. 15,
Housing and Home Finance Agency. In press.

(1216) RESEARCH ON PLDMBIHG SYSTEMS.

(b) The McPherson Foundation for Sanitary Research.
(c) Mr. Monroe M. Werner, National Bureau of Stemdards, Washington 25, D. C.

(d) Experimental; applied research.
(e) To study: (1) standardization of plumbing systems for trailer coaches; (2) persist-

ence of contamination in water closet bowls; and (3) capacities of vents in plumbing
drainage systems.

(1217) OPEN CHANNELS WITH UNIFORMLY DISTRIBUTED INFLOW,

(b) Laboratory project.
(d) Experimental; basic and applied research.
(e) To determine surface curves, velocity distributions, suid friction laws for channels in

which the inflow la uniformly distributed along the length of the channel.

(1218) TIDAL FLOW IN ENTRANCES TO RIVERS AND LAGOONS.

(b) Beach Erosion Board.
(d) Theoretical; applied research.
(e) Review of existing mathematical relations in light of their adequacy for engineering

uses, and development of new relations for conditions not adequately covered.

U. S. DEPARTMENT OF CCMffiRCE, WEATHER BUREAU.

Inquiries concemlng Projects Noa. 1010 to IOI5, Incl., should be addressed to

Mr. Merrill Bernard, Cllmatological and Hydrologlc Service, U. S. Weather Bureau,

Washington 25, D. C.

(1010) ELECTRONIC FLOOD ROUTING MACHINE.

(b) Laboratory project.
(d) Experimental; arplled research.
(e) A basic circuit for cui electronic analog computer to aolve flood wave problems haa been

developed, and usefulness of the computer is being studied.

(g) Basic analog circuit generally satisfactory. Experiments continuing to determine posal-

bilitles of other circuits.



12k Coomerce - Weather Bureau
Interior - Geological Survey

(1011) SHORT RANGE SNOW-MELT FORECASTING.

(b) Laboratory project,
(d) Experimental; applied research.
(e) To develop relations between streamflow resulting from melting snow and appropriate i

meteorological parameters. A statistical approach is being attempted.

(g) A reasonably adequate procedure has been established and la being refined and tested. '

(1012) AUTOMATIC RADIO REPORTING RADf GAGE.
j

(b) Laboratory project, I

(d) Field test.
(e) A simple telemetering device has been constructed for use with standard recording rain

gage. Necessary radio components have been assembled and the equipment will be in-
stalled for field test.

i

(1015) PRESSURE ACTUATED RIVER GAGE.
|

(b) Laboratory project,
1

(d) Field test. j

(e) A remote indicating and recording gage constructed under contract has been satisfactorl- I

ly tested for accuracy in laboratory and has been installed under field conditions for
j

service tests,
],

\

{101k) UTILIZATION OF SOIL MOISTURE DATA IN FORECASTING STREAMFLOW, ^

(b) Laboratory project, [

(d) Field Investigation.
i

(e) Standard electrical resistance soil moisture and temperature equipment is being in-
|

stalled in selected areas. Statistical tests will be utilized to determine whether data
j

c£in be used to Improve forecasts of runoff from rainfall.

(1015) MEASUREMENT OF EVAPORATION. j

(b) Laboratory project. i

(d) Theoretical and field investigation; basic and applied research.
|

(e) To design a pan evaporation index station and for estimating evaporation from lakes and
j

ground surfaces.
j

(g) A satisfactory correlation between pan evaporation and meteorological parameters has >

been demonstrated. Design of the station is well along. Studies of suitable instrumentsj

continue.

U, S. DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY,

(169) UNSATURATED FLOW OF WATER IN RELATION TO GROUND-WATER RECHARGE.

(b) Laboratory project.
(c) Mr. W. 0. Smith, U. S. Geological Survey, Washington 25, D. C.

(d) Experimental and theoretical; basic research.
(e) Mechanics of nonsaturated flow of water in porous bodies.

(f ) Preliminary paper in progress,

(g) Certain definite relations between discharge and time have been found for uniform sand.

The results appear to be independent of the grain radius.

(19^) A STUDY OF METHODS USED IN THE MEASUREMENT AND ANALYSIS OF SEDIMENT LOADS IN STREAMS.

(b) Cooperative. See Project 19'*, page IO7.
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(1*56) SEDDffiMTATION STUDIES IH mAND WATERS.

(b) LaboratoiT- project.

(c) Mr. W. 0. Smith, U, S, Geological Survey, Washington 25, D. C.

(d) Field Investigation; experimental and theoretical; applied research.
(e) (1) To investigate factors governing the deposition and distribution of bottom sedi-

ments; (2) determine their physical properties; and (5) develop accurate techniques
to determine storage and ascertain vhat factors govern changes In storage. Extensive
studies for Lake Mead, the storage reservoir behind Hoover Dam, have begun.

(f ) Report In preparation.

(437) STAGE-DISCHARGE RELATI0H3 UHDER BACKWATER CONDlTIOie.

(b) Laboratory project.

(c) Mr. W. D. Mitchell, U. S. Geological Survey, Champaign, 111.

(d) Experimental; applied research.

(e) Analyses are being made of backwater data to test and develop methods for obtaining
discharge ratings for rivers under conditions of changing backwater for use In stream
gaging practice.

(g) Preliminary results Indicate that present methods of preparing backwater ratings are
In need of revision.

(h) Progress report on file.

(1*39) EFFECT OF REFORESTATION ON STREAM FLOW.

(b) Laboratory project.
(c) Mr. A. W. Harrington, U. S. Geological Survey, Albany, N. Y.

(d) Field investigation; basic research.
(e) To study effect on stream flow of growing trees on abandoned farm land. Observations

of stream flow, precipitation, ground-water levels, and evaporation at three small re-
forested drainage basins and adjacent controls were begun in 1935.

(h) Progress reports on file show very little effect to date.

(445) SMALL RESERVOIRS IN ARID REGIONS.

(b) Laboratory project.
(c) Mr. H. v. Peterson, U. S. Geological Survey, Salt Lake City, Utah.
(d) Field investigation; applied research.
(e) To determine runoff, evaporation, seepeige, and sedimentation in arid regions. Readings

are being obtained on staff gages installed on a number of representative stock-watering
reservoirs In western states.

(g) Progress reports on file.

(447) THERMO-TRANSFER AND ELECTRO-TRANSFER PHENOMENA IN S0II3 AND SEDIMENTS AND THEIR RELATION
TO OOUND-WATER RECHARGE.

(b) Laboratory project.
(c) Mr. W. 0. Smith, U. S. Geological Survey, Washington 25, D. C.

(d) Experimental and theoretical; basic research.

(e) Relation of the phenomena to flow of liquids in porous bodies.

(450) ELECTROLYTIC POTENTIAL MODELS FOR SOLUTION OF PROBLEMS IN GROUND-WATER HYDRAULICS.

(b) Laboratory project.
(c) Mr. W. 0. Smith, U. S. Geological Survey, Washington 25, D. C.

(d) Experimental and theoretical; applied research.
(e) Development of electrolytic potential techniques for model studies.
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(690) DISCHARGE THECUGH MULTIPLE OPENIHGS.

(b) Laboratory project.

(c) Mr. Tate Dalrymple, U. 3. Geological Survey, Washington 25, D. C.

(d) Field investigation; applied research.

(e) Crest-atage gages are installed on upstream and downstream sides of all openings of

selected bridge and valley crossings, so that study can be made of the drop through
each opening and of the transverse water-surface profiles. Current-meter measurements
made during the floods will be used to study relationships of discharge through each
opening to the total discharge, the drop, and the conveyance.

(691) CaGOTIHG PEAK DISCHARGES BY INDIRECT METHODS. j

(b) Laboratory project.
(c) Mr. Tate Dalrymple, U. S. Geological Suirvey, Washin^on 25, D. C.

(d) Field Investigation; applied research.

(e) Establishment of maximum stage gages on slope-reaches or suitable contracted openings,
computing flood discharges and comparing with measured discharge; to test adequacy of
slope-area method of computing flood discharge.

(1016) HJTERPRETATION OF ELECTRIC LOGS.

(b) Laboratory project.

(c) Mr. Paul H. Jones, U. S. Geological Survey, Baton Rouge, La.

(d) Experimental and theoretical; basic research.

(e) Testa are being made of various combinations of rocks and water, and physical and chem-
ical properties are being correlated similar to the results of electric logs. Theoreti-
cal studies are being made to correlate the various factors. It is hoped that definite
relationships can be established between results of electric logs, the permeability of

the rocks, and the quality of the water.

(h) Report in preparation.

(1219) ELECTRICAL LOGGING INSTRUMENTS FOR GROUND-WATER WELLS.

(b) Cooperative vith State of Tennessee, State of Maryland.

(c) Mr. R. M. Richardson, U. S. Geological Survey, Memphis, Tenn.

( d ) Development

.

(e) Development, test, and design of instruments for measuring and recording self potential,

resistivity, and temperature in ground-vater wells.

(1220) RELATION OF GROUND WATER TO STREAM FLOW.

(b) Laboratory project.
(c) Mr. S. L. Schoff, U. S. Geological Survey, Washington 25, D. C.

(d) Field investigation.
(e) Network of 23 observation wells in basin of Pond Creek, Okla., begun in March 19^8.

Water level data are to be correlated with low-vater stream flow.

(1221) STEADY STATE ELECTRIC FLOW NET MODELS.

(b) Laboratory project.
(c) Mr. R. R. Bennett, U. S. Geological Survey, Washington 25, D. C.

(d) Experimental.
(e) Preparation of electrical flow net models using cololdal carbon. Boundary conditions

simulate those commonly found in nature. Object is to catalogue various types of nets

for future reference.

(1222) INFILTRATION AND EVAPO-TRANSPIRATION STUDY.

(b) Laboratory project.
(c) Mr, W. C. Rasmussen, TJ. S. Geological Survey, Washington 2^, D. C.
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(d) Field investigation.
(e) Weekly measurement of wella, rain gagea, soil moisture, runoff and pond storage in two

drainage basins near Salisbury, Md., to measure all factors in hydrologic cycle to
determine Infiltration, evapo-tranaplratlon and specific yield.

(1223) EVALUATION OF HYDROLOGIC CYCLE.

(b) Laboratory project.

(c) Mr. D. S. Wallace, U. 3, Geological Survey, Washington 25, D. C.

(d) Field investigation.
(e) Establishment of gaging station and netvork of observation wells on headwaters of

Hudson Creek, Louisa Co., Va., for correlation of water levels and stream flow.

(1221^) IHDUCED INFILTRATION OF RIVER WATER.

(b ) Laboratory project.
(c) Mr. M. I. Rorabaugh, U. 3. Geological Survey, Louisville, Ky.
(d) Applied research.
(e) Analysis of records of Rpnney collector to determine effects of stage and temperature

of river on quantity and temperature of yield.

(1225) STORM WATER INFILTRATION IN GROUND-WATER RECHARGE BASINS.

(b) Cooperative with Nassau County, L, I.

(c) Mr. M. L. Brashears, Jr., U. S. Geological Survey, Mlneola, L. I.

(d) Field Investigation.
(e) Observations are made of precipitation, evaporation, ground-water levels and storm

water Inflow into artificial recharge basins, to determine rate of Infiltration and
amount of storm water available for ground-water recharge when collected in recharge
basins, and to evaluate effectiveness of these basins.

(1226) EVAPORATION FE(M LAKES.

(b) Cooperative with Bureau of Reclamation, Navy Electronic Laboratory, Weather Bureau.
(c) Mr. R. W. Davenport, U. S. Geological Survey, Wsishlngton 25, D. C.

(d) Field investigation.
(e) Evaporation by mass transfer and energy budget principles to be tested at Lake Hefner,

Okla., in relation to evaporation computed from water budget, to develop techniques for
determining evaporation from reservoir using meteorologic and limnologic data.

(1227) STOCK-WATER RESERVOIR STUDIES.

(b) Cooperative with Bureau of Reclamation.
(c) Mr. R. C. Culler, U. S. Geological Survey, Salt Lake City, Utah.
(d) Field investigation,
(e) Development of techniques for determination of effects of stock -water reservoirs on

water supply. Detailed surveys made of number, capacity and performance of reservoirs
in the Cheyeime River Basin in Wyoming, will be analyzed to determine evaporation,
transpiration, and seepage losses and their effect on flow of Cheyenne River.

(1228) RIVER BASIN SEDIMENTATION STUDIES.

(b) Cooperative with Bureau of Land Management, Forest Service.

(c) Mr. N. J. King, U. S. Geological Survey, Salt Lake City, Utah.

(d) Field investigation.
(e) To determkne effect of geology, soils, topography, and vegetative cover on erosion and

to appraise the effect of various types of land treatment on erosion abatement. San
Rafael Basin, Colorado Basin, Utah, has been established as a pilot sediment study area.

(f) Preliminary reports in preparation.
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(1229) GLACIER PUNOFF.

(b) Laboratory project.
(c) Mr. C. S. Heidel, U. S. Geological Survey, Helena, Mont.
(d) Field Investigation.
(e) Study of recession and accretion of Grlnnel Glacier, Mont. Glacier mapped annually for

scane yeeirs, storage rain gage and atresua gaging station installed In 19^*9.

(1230) EFFECT OF LOGGING ON STREAM FLOW.

(b) Cities of Tacoma and Seattle.
(c) Mr. F. M. Veatch, U. S. Geological Survey, Taccana, Wash.
(d) Field investigation.
(e) Operation of seven gaging stations on small streams in areas where logging operations

are scheduled In several years. There are control basins vhere no timber will be cut.

(1231) CATHODIC PROTECTION OF BURIED PIPE AGAINST CORROSION.

(b) Laboratory project.
(c) Mr. P. P. Smith, U. S. Geological Survey, Baton Rouge, La.
(d) Field investigation.
(e) Magnesium anodes are to be installed at several gaging stations where corrosion of pipe

wells or Intake pipes has required frequent replacement. Anodes and pipes are to be
inspected annually to determine rate of loss of magnesium and to observe extent of
corrosion.

(1232) VELOCITY VANE.

(b) University Florida Engineering Experiment Station.
(c) Mr. N. D. Bourke, University of Florida, Gainesville, Fla.
(d) Laboratory and field investigation.
(e) Development of a vane to measure direction and rate of water movement in drainage canals

in southern Florida. Field model now under test.

(1233) MAGNITUDE AND FREQUENCY OF FLOODS.

(b) Cooperative with several state agencies.
(c) Mr. Tate Dalrymple, U. S. Geological Survey, Washington 25, D. C.

(d) Applied research.
(e) Analyses of flood records to determine magnitude and frequency of flood dlschaurge at

gaging stations, emd at supplementary network of crest -stage gages on small streams, to
determine techniques for establishing flood discharges on ungaged streams.

(123*+) INVESTIGATION OF APPARATUS FOR MEASURING BED LOAD.

(b) Laboratory project.
(c) Mr. P. C. Benedict, U. S. Geological Survey, Lincoln, Neb.
(d) Field investigation; theoretical studies.
(e) Construction of apparatus for measuring bed load, consisting of concrete flume with

baffles to Induce turbulence, thereby throwing entire sediment load into suspension.
Comparison of sediment concentrations at upstream side of flume with those measured at
downstream side of flume.

(h) "Construction of an apparatus for the measurement of bedload in Middle Loup River at
Dunning, Nebraska." R. E. Oltman and R. B. Vice, Geological Survey, Water Resources
Bulletin, Nov. 19^9'

(1235) INVESTIGATIONS OF FLUVIAL SEDIMENTS FOR DETERMINING BED LOAD.

(b) Laboratory project.
(c) Mr. P. C. Benedict, U. S. Geological Survey, Lincoln, Neb.

(d) Field investigations; theoretical studies.
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(e) Comparison of sediment concentrations at a naturally contracted section on Niobrara Pirer
near Cody, Nebraska with those measured at regular gaging station l/4-mlle upstream.

(h) Progress Peport, "Investigations of fluvial sediments of the Niobrara River near Cody,
Nebraska." Eugene F. Serr III. Geological Survey 6?, May 1950.

U. S. DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION.

Inquiries concerning Projects Nos. 460, 461, 462, 463, 69b, 704, 705, 1021 to 1026, Incl.,

1028, 1029, 1050, 1052, 1055, 1034, and 1236 to 1267, Incl., should be addressed to the
Chief Engineer, Bureau of Reclamation, Denver Federal Center, Denver, Colorado.

(460) HEART BUTTE DAM SPILLWAY AND OUTLET WORKS.

Laboratory project.
Experimental; for design.

A 1:21.5 model was used to study critical features of the uncontrolled morning-glory
spillway combined with outlet gates and tunnel, particularly the prevention of serious

vortices and cavitation erosion in the spillway throat and transition.
Canpleted.
Report being prepared.

BOYSEN DAM SPILLWAY.

Laboratory project.
Experimental; for design.

A 1:60 model was used for the crest discharge calibration, chute, and stilling basin
studies of a preliminary design.

Completed.
Adequacy and efficiency of the hydraulic design as modified by exigencies cf construction
conditions were determined.
Report No. Hyd-212, "Hydraulic model studies of Boysen Dam spillway." 0. L. Belchley.

BOYSEN DAM OUTLET WORKS.

Laboratory project.
Experimental; for design.

A I:l6 model was used to conduct the studies of the discharge of two hollow-Jet valves

Into a stilling pool.

Completed.
Directing the valves downward at an amgle into a relative deep pool, together with special
shaping of the basin walls, developed an effective outlet works.

Report No. Hyd-285, "Hydraulic model studies of the outlet work8--Boy8en Dam—Missouri
River Basin Project." E. J. Rusho.

DAVIS DAM SPILLWAY.

Laboratory project.
Experimental; for design.

A 1:72 model was used in the investigation of roller buckets, sloping aprons, and atllling
basins to determine the most effective and economical design of the spillway, the possible
retrogression of streambed in the future being taken Into consideration. The diversion
scheme for construction purposes was tested.

Completed.
Type and proportions of spillway stilling device were determined; rectangular-type still-

ing basin proved most feasible for the receding tall water which could be expected,

(h) Report being prepared.
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(698) SPRING CREEK DAM OUTLET VORKS.

(b) Laboratory project.

(d) Experimental; for design.

(e) A 1:7-^5 model waa uaed to study the applicability of a jet-f]ow regulating gate in con-
trolling medium-head normal flow discharging into the elbow of the combination spillway
and outlet works. Aeration was the principal subject.

(f ) Completed.

(g) Four 8-inch air intake openings, two on either side, one near the top of and one near
the bottcxn of the rectangular outlet tunnel, provided adequate aeration. The outlet
tunnel was curved downward to follow the path of a free Jet propelled by the normal water-
surface head.

(h) Report being prepared.

(704) CEDAR BLUFF DAM SPILLWAY.

(b) Laboratory project.
(d) Experimental; for design.
(e) A li^ti model was used to determine the hydraulic characteristics of an uncontrolled

spillway crest, a short tube for outlet of normal flow, and the attendant stilling basin.
(f) Completed.

(g) Short-tube outlets through crest section were developed that did not have large negative
pressures. Spillway crest had negative pressures on downstream side to increase the co-
efficient of discharge.

(h) Report being prepared.

(705) HUNGRY HORSE DAM SPILLWAY.

(b) Laboratory project.
(d) Experimental; for design.

(e) A 1:56 model of a morning-glory-type spillway is being tested to develop satisfactory
hydraulic characteristics of critical features such as the crest, elbows, tunnels, and
stilling basins.

(g) The principal problems have been the determination of a satisfactory crest shape and
aeration to prevent cavitation erosion. A basic hydraulic investigation project is set

up utilizing a circular, sharp-crested weir to determine the coordinates of the nappe of

a morning-glory-type spillway discharge from basic data.

(1021) KEYHOLE DAM SPILLWAY.

(b) Laboratory project.
(d) Experimental; for design.
(e) Tests were made on a l:2h model of an uncontrolled spillway for the earth dam to arrive

at the proper proportions of the gate crest, the long Incline chute, and the ski -Jump
bucket discharging Into the riverbed downstream.

(f) Completed.

(g) A satisfactory spillway crest, chute and ski-Jump bucket, that will throw the trajectory
far enough downstream to prevent the undermining of the spillway structure, have been
developed.

(h) Report No. 271, "Hydraulic model studies of Keyhole Dam spillway." G. L. Beichley.

(1022) KEYHOLE DAM OUTLET WORKS.

(b) Laboratory project.
(d) Experimental; for design.
(e) A 1:20 model of the outlet works, consisting of two rectangular slide gates discharging

Into a horseshoe tunnel which In turn discharges Into a rectangular stilling basin, was

investigated for hydraulic performance.
(f) Completed.
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(g) A ridge down the center of the Invert of the tunnel will be required to straighten out
the flow which discharges into the stilling basin. A schedule of operation of the gates
is being prepared.

(h) Report being prepared.

(1023) FALCON DAM SPILLWAY.

(b) International Boundary and Water Commission.
(d) Experimental; for design.

(e) A 1:130 model of the Falcon Dam on the Rio Grande was tested to determine the hydraulic
performance of the spillway and the spillway channel leading to the river, together with
the effect of small and large floods on the river channel below the dam, and the effect
of floods on the powerhouses, both on the United States side and the Mexican side.

(f) Ccmpleted.

(g) Spur-type walls were added below the stilling basin to prevent erosion; the shape of the
pier separating the spillway and intake was changed to reduce draw-down, and the train-
ing walls were raised to prevent overtopping.

(h) Report Eyd-276, "Hydraulic model studies of Falcon Dam." A. S. Reinhart, July 1950.
(Available on loan.

)

(1024) FALCON DAM, UNITED STATES OUTLET WORKS.

(b) International Boundary and Water CcMimission.

(d) Experimental; for design.
(e) A li2k model of the stilling basin and two hollow-Jet valves discharging at an angle of

about 30° downward into the pool, has given good hydraulic performance. Proportions of
the stilling basin were developed for the most economic use.

(f) Ccmpleted.

(g) It was found possible to remove a center wall in the atilllng basin. Other dimensions
of the basin were selected on a basis of hydraulic perfonnance

.

(h) Report No. Hyd-276, "Hydraulic model studies of Felcon Dam." A. S. Reinhart. July 1950.
(Available on loan.

)

(1025) FALCON DAM, MEXICAN OUTLET WORKS.

(b) International Boundary and Weter Commission.
(d) Experimental; for design.
(e) A 1:30 model of the outlet works, consisting of two 3 -inch hollow -Jet valves discharging

on an inclined position downward into a stilling basin, was investigated for hydraulic
performance. A companion project to the Falcon Dam, United States outlet works study
that was made on a slightly different scale.

(f) Completed.

(g) Dimensions of the stilling basin that performed best hydraullcally were obtained.

(h) Report 57d-276, "Hydraulic model studies of Felcon Dam." A. S. Reinhart, July 1950.

(Available on loan.

)

(1026) SHADEHILL DAM SPILLWAY.

(b) Laboratory project.
(d) Experimental; for design.
(e) A 1:20.73 model of a morning-glory-type spillway for the Shadehill earth dam was inves-

tigated for hydraulic performance.
(f) Completed.

(g) The morning-glory spillway was enlarged to increase the discharge. No low pressures
existed in the structure and air was not supplied to the crest. Piers were used on the
crest to reduce vortices.

(h) Report being prepared.
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(1028) HYDRAULIC PERTORMAWCE TESTS OH IBEIGATIOH WATEB METEBING EEVICES.

(b) Laboratory project.
(d) Experimental; for design.

(e) Studies of metering devices proposed for use in canal turnouts and in irrigation pipe
line distribution systems to determine their hydraulic characteristics for design pur-
poses. Among those being investigated are four sizes of meter gates, four sizes of
Fresno venturi meters, and two sizes of a modified venturi-type meter used by the Con-
solidated Irrigation District of California. Principal points of study are the coeffi-
cients of discharge, pressure losses, adaptability of the devices for a wide range of
application in open channel as well as closed conduit distribution systems.

(1029) TIETON DAM SPILLWAY.

Laboratory project.
Experimental; for rehabilitation.
A 1:42 model was used in the design for the rehabilitation of a side-channel spillway
to study diversion of high-velocity spillway discharge through a relatively short ra-
dius bend into the riverbed.
Ccmpleted.
The left wall of the spillway channel was warped from a 1/2:1 slope to vertical and the
vertical wall was extended and curved to deflect the flr^ toward the river channel.
Report being prepared.

OCEOCO DAM SPILLWAY.

Laboratory project.
Experimental; for rehabilitation.
A 1:36 model was used to develop a method of diverting high-velocity spillway discharge
through an angle of approximately 15° and away from the toe of the chute to protect a

hillside from erosion and the chute from being undermined.
Completed.
Diversion of discharge was accomplished by the use of curved deflector piers at the end
of the phute.
Report being prepared.

TECOLOTE TUNNEL.

Laboratory project.
Experimental; for design.
A satisfactory means of dissipating the energy from the high-velocity Jet fran the
water -regulating valve located in the tunnel was accomplished using a 1:10 model.
Ccxnpleted.

The phototype design, instead of the conventional stilling basin, will Incorporate two
baffles in the tunnel and a valve discharge guide with a tube valve discharging submerged
Report No. Hyd-287, "Hydraulic model studies of methods to dissipate the high-velocity

Jet from the regulating valve in Tecolote Tunnel--Santa Barbara Project, Cplifomia."
L. R. Thompson.

ANCHOR DAM SPILLWAY.

Laboratory project.
Experimental; for design.

A 1:30 model was used to determine hydraulic characteristics of an overfall spillway for

the concrete arch dam and the erosive action in the river channel and to determine the

best bucket profile.
Completed.
Recommended design included a 5-percent vacuum crest with a 6.67-foot corbel, a maximum

spillway slope of 0.37, a parabolic bucket with wide drain slots at the exit, and train

Ing walls which converge to make the bucket 70 feet wide at the exit,

(h) Report No. Hyd-289, "Hydraulic model studies of the spillway and outlet works of Anchor

Dam--Owl Creek Unit --Missouri River Basin Project." W. P. Simmons, Jr.
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(IO3U) EROSION TESTS OR EARTH SAMPLES TAKEN FRCM PROPOSED SITES OF EMERGENCY SPILLWAYS.

(b) Laboratory project.

(d) Experimental; for design.

(e) To determine the erosion resistance of various earth material samples when subjected to

moderate water velocities, using a laboratory rig capable of producing velocities of

from 1 to 16 feet per second.

(g) Results vary and are given in a separate report on each project.
(h) Reports available on loan are:

Report No. Hyd-265> "Erosion tests on Narrows Dam site Foundation Sample No. 9B-1040
taken from Test Pit No. 3 at an elevation of 4373.7 feet--Emergency spillway- -Narrows

Dam--Mls30uri River Basin Project." Dec. 19^9.

Report No. gyd-266, "Erosion tests on earth Samples No. 14G-5T1, 656* and 661, represent-

ing various strata through which the proposed unlined emergency spillway channel will
pass-Cannonball Dam 3ite--Elgln Axis --Missouri River Basin Project." Dec. 19'*9.

Report No. Hyd-269, "Erosion tests on earth Samples No. 15P-94, 96, and 97, taken at

elevation 33^2.0 from two suggested sites for an auxiliary splliway--Moorhead Dam--
Missourl River Basin Project." Dec. 19^9.

Report No. Hyd-272, "Erosion tests on an earth sample taken at elevation 4065.3 on the
spillway centerline 70 feet downstream from the end of the proposed spillway- -Keyhole
Dam- -Missouri River Basin Project." Feb. 1950.
(All reports written by W. P. Simmons, Jr.)

(1236) WILLOW CREEK DAM EMERGENCY SPILLWAY.

(b) Experimental; for design.

(e) A 1:15 model was used to check the performance of the U-shape side channel spillway,

for crest discharge calibration; and to determine the usefulness of a deflector bucket
at end of the concrete spillway channel.

(f) Canpleted.

(g) The floor of the U-shape side channel spillway was lowered slightly at the upstream end

of the channel and made to slope uniformly to reduce construction cost without loss of

spillway capacity due to submergence. The deflector bucket at downstream end of channel

was abandoned due to insufficient velocity for it to be of benefit in throwing the flow

away from the structure.
Report being prepared.

(1257

(b

(d

(e

(f

(«

(h

(123b

OLYMPIJS DAM SPILLWAY.

Laboratory project.
Experimental; for design.

A 1:56 model was used for discharge calibration and to study the flow through the still-

ing basin.
Ccmpleted.
An Intermediate training wall which was to provide a stilling basin for small discharges

through the left hand bay of the spillway was found to be unnecessary as small discharges

could be passed through the center bay into the full-size stilling basin.

Report being prepared.

MEDICINE CREEK OUTLET WORKS.

(b) Laboratory project.
(d) Experimental; for design.

(e) A 1:12 model was used to develop a satisfactory stilling basin and to check the perform-

ance of a modified type of slide gate.

(f) Completed.

(g) The downstream gate frame was modified to permit aeration of the Jet and the proportions

of the stilling basin and transition were determined.

(h) Report No. Hyd-273, "Hydraulic model studies of the outlet works. Medicine Creek Dam."

W. E. Wagner.

949143 0-51-10
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(1259) CIBCULAE WEIR STUDIES.

(b

(d

(8

(1240

(b

(d

(e

(f

(g

(h

(12U1

(b

(d

(f

(g

(b

(I2U2

(b

(d

(e

(f

(g

(h

(1245

(b

(d

(e

(1244

(b

(d

(e

Laboratory project.
Experimental; basic resecurch and for design.

A circular sharp-crested weir Is used to determine the under and upper nappe of the Jet
with varying heads, different velocities of approach and varying degrees of vacuum under
the nappe.
Shapes of upper and under nappe of Jet with vacuums from 0 to kO percent of head and
negligible velocity of approach have been determined.

SOLDIEE CANYON ODTLET WORXS.

Laboratory project. f

Experimental; for design,

A 1:4.6? and 1:6 model were used to study the discharge of a butterfly valve and a
comiBBrcial pivot valve into a stilling pool.

Completed.
A hood, which served to confine the spray from the pivot valve and direct the flow into
the stilling pool, was developed.
Report being prepared.

WELLTON-MOHAWK CANAL STRUCTURES.

Laboratory project.
Experimental; for design.
Three models, a 1:24 and two 1:12, were used to develop an adequate hydraulic Jump and
system of baffle piers for lowering the canal flow from the stilling pool to a degrading
channel.
Ccfflipleted,

A hydraulic Jump, was the most economical means of dissipating the energy of the Jet,

followed by staggered rows of baffle piers for lowering the flow to the degrading channel.

As channel degrades, more baffle piers are uncovered, or, if necessary, the 2.1 slope and
baffle piers may be extended.
Report being prepared.

TIBER DAM SPILLWAY.

Laboratory project.
Experimental; for design.

A 1:48 scale model of the spillway was built to study hydraulic performance, and aid In

obtaining a satisfactory design.

Ccmpleted.
Training walls were realigned and a crown added to the spillway chute floor to secure

better flow distribution in the stilling basin.

Report being prepared.

RECTANGULAR 3EMIBELIM0UTH ENTRANCE STUDIES.

Laboratory project.
Experimental; for development.
Plezometric pressures on the roof of a rectangular semibellmouth entrance are being

studied to determine what shape will best prevent negative pressures. Five entrances

have been tested to date, using air as a fluid.

WILLOW CREEK DAM SPILLWAY AND OUTLET WORKS.

Laboratory project.
Experimental; for design.

A l:l6 model of the ccMibined spillway and outlet works is being used to determine flow

patterns In the conduit, erosion in the rlprapped stilling basin, and to develop a

canal turnout in the ski-Jump bucket to provide a required minimum discharge for all

flows through the main conduit.
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12^5) DISCHARGE MEASURING SYSTEM FOR ALVA B. ADAMS TUNNEL.

(b)

(d)

(e)

(f)

(e)

(h)

Laboratory project.
Experimental; for operation.

A 1;10 scale hydraulic model of the tunnel near the entrance portal was used to develop
a satisfactory discharge measuring system.
Completed.
The curve weir developed provided an accurate means of measuring the discharge and had
a low energy loss at the maximum discharge. Flow conditions immediately downstream of
the gates were greatly Improved.

Report being prepared.

(1246) CACHUMA DAM SPILLWAY.

(b) Laboratory project.

(d) Experimental; for design.

(e) A 1:60 scale hydraulic model of the spillway was used to study the performance of the
proposed design.

(g) The right approach area was modified to Improve the flow distribution. Chute walls were
moved and a crown Incorporated in a section of the chute floor, resulting in a better
flow distribution in the stilling basin and a decrease in the amount of concrete re-
quired.

(1247) RUBBER GATE SEAL DEVELOPMENT FOR HIGH HEAD STRUCTURAL STEEL GATES.

(b) Laboratory project.
(d) Experimental; for design.

(e) To develop an Improved rubber gate seal for high head gates to replace the unsatisfactory
"music note" shape seal, using a rig capable of testing a 12-inch length of full-size
seals at heads to 200 feet.

(g) A double stem type of rubber seal is superior to the "music note" seal.

(1248) HIGH VELOCITY TURNOUTS.

(b) Laboratory project.
(d) Experimental; for design,

(e) To verify by laboratory tests the formulae used in a general design procedure for verti-
cal stilling wells, both square and circular in section.

(1249) FISH SCREENS.

(b) Laboratory projects.

(d) Experimental; for design.
(e) To determine loss in head for proposed perforated l6-gage steel-plate fish screen com-

pared with head loss for a standard 5-mesh, 19-gage wire screen.

(f) Completed.

(g) The loss in head through the perforated screen is several times higher than the loss

through the standard screen at vertical and 45" screen positions.

(h) Report No. Hyd-274, "Fish screen head loss -Perforated l6-gage steel plate (5/32-lnch

holes staggered on 7/32-lnch centers) versus 5-mesh, 19-gage galvsunlzed wire--Tracy

Pumping Plant Intake --Central Valley Project." Wiley J. Karrh, March 1950. (Available

on loan.

)

(1250) PRCrrECTIVE HOOD FOR FLAP VALVES OF CANAL UNDERIS^AIN SYSTEMS.

(b)

(d)

(e)

(f)

Laboratory project.
Experimental; for design.

To develop a concrete protective hood for flap valves of canal underdraln systems which

will provide impact protection, prevent sediment deposition against the flap valve, and

prevent malfunctioning of the valve flap due to biological growth.

Completed.



136 Interior - Bureau of Peclamatlon

(g) A protective hood vas developed In the laboratory but no substantiating data are avail-
1

able from field Installations.
|

(h) Report No. Hyd-270, "A study of hydraulic characteristics of an unrelnforced concrete
protective hood for canal lining underdraln flap valves of the We liton-Mohawk Canal

—

Gila Project, Arizona." J. C. Schuster. Jan. 1950. (Available on loan.)

(1251) PRESSURE REGULATOR --CRAjn) COULEE DAM POWER PLAMT TRANSFORMER COOLING WATER.

(b) Laboratory project.
j

(d) Erperlmental; for modification of existing equipment.
j

(e) Pressure-regulating valves to reduce the penstock head to the working pressures of the ,

'

transformers for cooling at the Grand Coulee Power Plant require excessive maintenance,
j

A study was made to eliminate the pressure -regulating valves by substituting thin plate :

orifices and a plug valve In the pipe line.

(f) Completed.

(g) Substitution can be made provided the back pressure Is maintained above the critical i

pressure which produces cavitation In the system. i

(h) Report being prepared. '

(1252) CAVITATION -FREE OPERATION OF REGULATING GATES.
j

(b) Laboratory project. I

(d) Experimental; for design.
j

(e) A general study to develop design criteria for cavitat ion-free operation of regulating ^

gates in closed conduit irrigation distribution systems.

(g) A method of computing, the required back pressure to prevent cavitation was obtained by
use of parameters which were affected by a flow pattern change due to cavitation and
which indicated system efficiency.

1

(h) Report being prepared. i

!

(1253) TRENTON DAM SPILLWAY.
I

I

(b) Laboratory project.
j

(d) Experimental; for design.
I

(e) A 1:5^ model was used to investigate the over -all hydraulic characteristics of the
spillway including entrance^to overflow section, spillway chute, stilling basin, and '

erosion downstream of the basin.
;

(g) Principal development is a cantilevered wing wall, which forms the upstream extension
[

of the training wall on either side of the crest, to minimize the troublesome flow con-
traction which causes a nonuniform flow distribution through overflow section. This
wall extension reaches farther upstream at the top than at the bottom, the leading edge

j

being undercut toward the spillway crest.

(h) Report being prepared. I

(125^^) VIBRATION --IffiECHELUS DAM OUTLET WORKS TOWER.

j,

(b) Laboratory project.
;

(d) Experimental; for field operation.

(e) A 1:15 model was used to investigate a serious vibration of the field structure. The
results are to be used in rehabilitating the existing tower.

j

(g) Three possible causes of vibration have been determined; vibration of the cylinder gates

controlling flow from the tower, negative pressures occurring at entrance to the discharg*

conduit, and extreme turbulence within the outlet works tower. The latter is believed to

be the principal cause and the Investigation is proceeding toward reducing this turbu-
'

lence

.

(h) Report being prepared.

(1255) PALISAIffiS DAM RECTANGULAR REGULATING GATES.

(b) Laboratory project.
(d) Experimental; for design.
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(e) A 1:19 model was used to develop a rectangular, downstream seal, regulating slide gate
suitable for use at heads up to 2^+0 feet and capable of discharging a smooth, even

stream into closed or open conduit or on a spillway. Particular attention was directed
to the gate slots using a 1:2 sectional model.

(g) A gate was developed which discharged the desired smooth stream at a discharge coeffi-

cient of 0.95 when full open. A slot design was obtained which, when the gate dis-

charges into the atmosphere at a 2h0 head, produces pressures no lower than minus 1 foot

of water.
(h) Peport being prepared.

1256) TRENTON DAM CANAL OUTUET WORKS.

i

(b) Laboratory project.

I

(d) Experimental; for design.

(e) A 1:12 model was used to determine the feasibility of the modified hlgh-presaure slide

gate for regulating under submerged conditions and to determine the effectiveness of

the side entry, vertical stilling well in dissipating the destructive energy of the
released water.

(g) The modified slide gate can be safely used submerged at the conditions encountered,
euid the stilling well, with a properly designed baffle, dissipates the destructive en-
ergy of the water.

(h) Report being prepared.

1257) SURGING-IRRIGATION WATER DISTRIBUTION SYSTEM.

(b) Laboratory project.
(d) Field investigation; for operation.

(e) To determine the cause and remedy of water surface surging in open stands--to be spe-
cifically applied to the Coachella Distribution System, California.

(g) Air carried into the system where the water falls from a weir into the downstream side
of a pipe stand is a primary cause of the surging. Airtight lids for the stands vented
to limit negative pressures within the stand to certain limits, stop or greatly reduce
the surging. Pipe line vents, regulating gates, and circular weirs were much less
effective than the lids. Studies are in progress to detenaine, for various heights of
fall of the nappe, the depth of water cushion required to allow entrained air to separ-
ate from the water.

(1258) PALISAIES DAM DIVERSION SCHEME--OUTLET WORKS AND SPILLWAY.

(b) Laboratory project.
(d) Experimental; for design.
(e) To develop a stilling basin suitable for the diversion scheme, a spillway design, and

to study the over-all flow characteristics of the combined units of powerhouse, outlet

works, and spillway.

(1259) FLATIRON STILLING BASIN--POWER AND PUMPING PLANT--COLORADO-BIG TKMPSON PROJECT.

(b) Laboratory project.
(d) Experimental; for design.

(e) To develop a stilling basin for the pump turbine bypass valve In the Flatiron Powerhouse,

(g) Preliminary tests show a submerged tube valve is much preferred to a nonsubmerged hollow-

Jet valve.

(1260) SUPERIOR-COURTLAND DIVERSION DAM, HEADWORKS AND SLUICEWAY STRUCTURES.

(b) Laboratory project.
(d) Experimental; for design.

(e) Tests on a 1:15 model of headworks and sluiceway structures were made to improve sediment-

excluding characteristics.
(f) Completed.
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(g) Large reduction in sediment load drawn Into the canal Is obtained by use of guide valla,

(h) Report Ho. Hyd-275, "Hydraulic model studies of Superior-Court land Diversion Dam, Head-

works and Sluiceway Structures --Progress Report No. 1 on General Studies of Headworks

and Sluiceway Structures." 0. S. Hanson. March 1950. (Available on loan.)

(1261) REPUBLIC DIVERSION DAM, HEADWORKS AND SLUICEWAY STRUCTURES.

(b) Laboratory project.

(d) Experimental; for design.

(e) Tests on a 1:15 model of headworks and sluiceway structures were used to improve sedi-

ment-excluding characteristics. A continuation of the work begun under Superior-Court

-

land Diversion Dam studies.

(g) Guide walls were found less effective than on previous studies due to lower discharges

and velocities. A headworks incorporating vortex tube desanding apparatus is now being
tested. ,

(1262) SHEEP CREEK DIVERSION SEDIMENTATION BASIN.

(b) Laboratory project.
(d) Experimental; for design.
(e) Tests on a 1:9 model of a sedimentation basin are being conducted to determine the

modifications required to improve the efficiency of the basin. Tests will also be made
on prototype structure to determine additional data on model -prototype relationships
for movable bed models.

(1263) FORT LARAMIE CANAL SEDIMENTATION BASIN.

(b) Laboratory project.
(d) Experimental; for design.
(e) A 1:120 model of sedimentation basin was tested to check the design of modifications to

be made on existing basin to Improve the sluicing characteristics.
(f) Completed-

(g) Location and alignment of the guide wall was determined to improve flow dlstributuion
through basin during sluicing operations.

(h) Report being prepared.

(1261+) VORTEX TUBE.

(b) Laboratory project.
(d) Experimental; for design.

(e) A program of general testing to obtain additional information for design criteria for a
vortex tube desanding apparatus. A horizontal vane with a gradually expanding cross
section is used to increase the velocity over the vortex tube to obtain better action i;

canals having low water velocities.

(1265) STABLE CHANNEL SHAPES.

(b) Laboratory project,
(d) Theoretical; for design.

(e) An analytical and theoretical study to obtain data for the design of nonscouring and
nonsllting canals in erodible material. A theoretical study is being made to find a '

channel shape giving equal force on particles on channel bottom and sides. An analytical

study is being made of existing data on critical tractive forces for various materials

and velocity distribution in various shaped channels.

(h) Reports available on loan are: Report No. Hyd-292, "The stable channel problem for

coarse material." R. E. Glover, March 19^*9.

Report No. Hyd-295, "Principle of design of stable channels in erodible materials."

E. V. Lena. Feb. 1950.

Report No. Hyd-29U, "Proposed program of studies to develop methods of design of stable

channels in erodible material. E. V. Lane. Jan. 1950.

Report No. Hyd-295, "Critical tractive forces on channel side slopes." A. C. Carter.

May 1950.
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Report No. Hyd-296, "Critical tractive forces which start movement of sediment in a

channel." A. C. Carter. May 1950.

Report No. Hyd-299, "Angle of repose of noncoheaive material." A. C. Carter. Oct. 1950.

(1266) DETVELOPMENT OF THE SALT VELOCITY METHOD OF WATER MEASUREMENT.

(b) Laboratory project. A
(d) Experimental; development.
(e) Proposed developments include an electrically controlled volumetric Injection apparatus

for field teat use, electrodes practical for field tests which will produce results of

the desired accuracy, and a correlation between the original electrical conductivity of

the water and the quantity and density of brine needed to produce the required Increase
in conductivity for detection by a low potential circuit (from 5 to 15 volts) contain-
ing a balanced bridge. A atudy of brine cloud behavior for varying brine density and
varying Reynold'a number will be made to aid In electrode design.

(126?) ANALOG CCKPUTER MODEL OF SACRAMENTO-SAN JOAQUIN DELTA.

(b) Laboratory project.
(d) Experimental; for design and operation.

(e) To expedite computatlona of tidal flow dlatrlbutlon in the complex array of channels
forming the Delta.

(f) Completed.

(g) Location, size, and capacity of a proposed artificial channel were establiahed and the
poaslbllltles of tidal pumping were evaluated.

(h) Paper presented at meeting of Hydraulic Division; ASCE, Jeckaon Mlaa. Nov. 1 to 5,

1950. (Available on loan.

)

U. 3. DEPARTMENT OF THE NAVY, DAVID TAYLOR MODEL BASIN.

Inquiries concerning Projects Nos. I78, 467, ^68, U70, 709, 710, 711, and 1268 should be
addressed to The Director, David Taylor Model Baaln, Department of the Navy, Wpshington

7, D. C.

(178) VORTEX-EXCITED VIBRATIONS OF CIRCULAR CYLINDERS,

(b) Laboratory project.
(d) Experimental euad theoretical; basic research.

(e) To obtain correlations of drag, aide force, and vortex configurations of vibrating cy-
linders, including the effect of forced vibrations on the resulting vortex formation.
The experiments will be conducted in a special miniature model basin in which continuous
force measurements will be recorded of the free and forced oacillations of the cylinders.

(f) The construction of the miniature model basin is about three-fourths complete.

(467) MEASUREMENT OF TURBULENCE IN WATER,

(b) Laboratory project.
(d) Experimental and theoretical; basic research.
(e) To investigate experimental and theoretical methods of describing turbulence in water.

The first phases have been primarily concerned with the development of experimental
methods for measuring the turbulence parameters. A hot-wire instrument has been devel-
oped, which in exploratory tests gave excellent results In measurement of turbulence be-
hind grids. A dye diffusion method has also been used with succesa In checking hot-wire
measurements. Attempts to measure turbulence by the electro-magnetic methods and by

photographing neutrally-buoyant oil-base particles Injected into the stream have been
discontinued. At present work is In progress to perfect the hot-wire technique to permit
the meaauremont of velocity correlations and the intensity of turbulence in water.
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(h) "Progresa report on research In frictlonal resistance." TMB Beport 726, Sept. i950,
vhich includes:

"Becent progress in hot-wire measurement of turbulence in water." M. S. Macovslcy and
W. L. Stracke. — "Model basin turbulence." M. S. Macovslry and J. P. Bresiln. —
"The development of a turbulence indicator for liquids utilizing magnetic induction."
A. Borden.

TMB Beport 7^*3, Nov. 1950.

*
(468) FBICTIONAL BESISTANCE BESEABCH.

(b) Laboratory project. ^

(d) Experimental and theoretical; basic research.
j

(e) An extensive program to find more precise Information about frlctional resistance of
'

ship models, with particular emphasis on the boundary layer about hydrodynamic forms and
|

means for stimulating turbulence. Instrumentation has been developed for detecting '(

transition, for measuring the intensity of turbulence and for measuring boundary- layer 1

thictness. The following special studies will be made: a study of the boundary layer '

flow on flat plates under various conditions of stimulation, with and without artif icialljii

imposed pressure gradients; a study of the effect curvature on frictlonal resistance;
experimental and theoretical studies of the effect of pressure gradients on bodies of
revolution on the boundary layer flow and frictlonal resistance; study of the effect of

,

transverse curvature on frlctional resistance; theoretical and experimental research on
methods for characterizing hydraulic roughness of surfaces and for measuring the fric- 4

tional resistance of such surfaces. Also short program to measure the resistance of
,

various types of paints for ship hulls.

(g) The hot-wire anemometer is being used successfully for measuring boundary-layer thickness
and transition to turbulent flow on flat plates and on ship models.

(h) "Effects of turbulence stimulators on the boundary layer and resistance of a ship model
as detected by hot wires." John P. Bresiln and Morris S. Macovsky, TMB Beport 724,
Aug. 1950.
"Progress report on research in frictlonal resistance." TMB Beport 726, Sept. 1950,
which includes: i

"Notes on studies of the resistance of hydraulically -rough surfaces." P. Eisenberg —
"A review of the theory of the frlctional resistance of a smooth flat plate with turbu-
lent boundary layer." L. Landweber — "Effect of transverse curvature on frictlonal !

resistance." W. M. Ellsworth. — "Boundary layer and drag of bodies of revolution."
P. 3. Granville. — "Effects of turbulence stimulation on the boundary layer and resist-

ance of a ship model as detected by hot wires." J. P. Bresiln and M. S. Macovsky.
"Experimentation to develop suitable methods for stimulating turbulent flow about ship

models." B. B. Couch and W. B. Hinterthan. — "On the acoustic stimulation of turbu-
j

lence." M. St. Denis. '

1

(470) ELECTBOLYTIC TANX.
||

(b) Laboratory project.
(d) Experimental; applied research.
(e) An electrolytic tank has been built for studying the flow and pressure distribution

about two and three-dimensional hydrodynamic forms using the method of electric analogy.

(g) Velocity distributions about cylinders and bodies of revolution have been measured with
an accuracy within 2 percent. The method is being extended to probe about three dimen-
sional bodies with only a single plane of symmetry.

(709) THEOBY OF WAVE BESISTANCE.

(b) Laboratory project.
(d) Theoretical and experimental; basic research.
(e) A synopsis has been written on the application of theory to the calculation of wave re-

sistance. Notwithstanding serious limitations of the theory, its application to prac-
tical problems is promising.
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Calculations are being made to give general information about the wave resistance of

submerged bodies of revolution moving near a free surface. The work is based on the
theory developed by T. H. Havelock. The forms considered are ellipsoids, Ranklns ovals,
and a simple family of streamline bodies,

(h) "Analysis of wave resistance." George P. Weinblum. TMB Report No. 710, Sept. 1950.

(710) TEST OF MAIN INJECTION SCOOPS AND OVEEBOAED DISCHARGES.

(b) Bureau of Ships, Department of the Navy.
(d) Experimental; for design.

(e) Model tests to improve designs for greater efficiency. Measurements will be made of the
flow, the velocity head, and the drag for different boundary layer conditions. Attempts
will be made to scale the boundary layer on the model to simulate the velocity distribu-
tion along the keel of the ship. Plans are being made for a systematic study of differ-
ent designs. Preliminary two-dimensional studies will be made of entrance and ejection
forms in a bentonlte channel.

(g) "Comments and calculations on the problem of the condenser scoop." W. Spannhake. TMB
Report to be published soon.

"Progress Report: Research on main injection scoops and overboard discharges." J. P.

Breslln. TMB Report to be published soon.

(711) CAVITATION RESEARCH,

(b) Laboratory project.
(d) Experimental and theoretical; basic research.
(e) To investigate cavitation as affected by air content and quality of the water. Second

phase is concerned with the steady state cavity formed behind a bluff obstacle in a

stream. The shape of the bubble, the pressure gradients and temperatures within the

bubble, and drag of various shapes in a cavity have been measured. The work will in-

clude two- and three-dimensional cavity studies, questions of history of flow, and
pressures developed at collapse.

(f) First phase has been completed.
(h) "Critical pressures for the inception of cavitation in a large-scale Numachi nozzle as

influenced by the air content of the water." S. F. Crump. TMB Report to be published
soon.

"On the mechanism and prevention of cavitation." Phillip Eisenberg, TMB Report 712,
July 1950.

(1268) STUDIES OF INTERACTION OF FINS AND BODY.

(b) Laboratory project.
(d) Theoretical; basic research.
(e) A theoretical investigation of the boundary layer flow in the Juncture between body and

fins to determine causes of adverse effects and to suggest methods of alleviation. May
be supplemented by appropriate experimental studies.

U. S. DEPARTMENT OF THE NAVY, NAVAL BOILER AND TURBINE LABORATORY.

(1037) ORIFICE METER INSTALLATION.

(b) Cooperative with American Ges Association and American Society of Mechanical Engineers.

(c) Attn. Code 760, Director, Naval Boiler and Turbine Laboratory, Philadelphia Naval Base,

Philadelphia 12, Pa.

(d) Experimental; applied research.

(e) Tests conducted with orifice metering section in 4-inch steam line with globe valve,

expansion bend, and combination of valve and bend at various distances preceding the

orifice, at various orifice ratios, to determine minimum length of straight pipe re-

quired before the orifice.
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U. S. DEPAETMENT OF THE NAVY, NAVAL ENGINEEBING EXFEEBffiNT STATION.

(472) CONDENSER TUBE ALLOYS: SEA WATER CORROSION AND EROSION.

(b) Bureau of Ships.

(c) The Director, Naval Engineering Experiment Station, Bureau of Ships, Department of the
Navy, Washington 2^, D. C.

(d) Experimental; for design.
(e) To determine the corrosion -erosion resistance of condenser tube alloys In sea water.

Five experimental condensers, each containing 20 tubes, are under test at the Marine
Test Site, Kure Beach, N. C. Twelve alloys are being studied.

(h) The first test report, C-542b, should be available early in 1951.

U. S. DEPARTMENT OF THE NAVY, NAVAL ORMANCE LABORATORY.

(713) PRESSURE FIELD SURROUNDING HIGH-VELOCITY SPHERES IN WATEE.

(b) Office of Naval Research and Bureau of Ordnance, Department of the Navy.
(c) Dr. J. Howard McMillan, Naval Ordnance Laboratory, White Oak, Silver Spring 19, Md.
(d) Experimental and theoretical; basic research.
(e) Measurement of the pressure field surrounding a sphere traveling at a speed 0.2 that of

sound was made shadow -graphically and compared with a single point source model of flow.
(f) Discontinued.

(g) Pressure measurements agree well with the point source model ahead of the sphere but the'
agreement is poor at the sides and to the rear.

(71'+) ENTRY OF HYPER -VELOCITY SPEEIffiS INTO WATER.

(b) Office of Naval Research and Bureau of Ordnance, Department of the Navy.

(c) Dr. J. Howard McMlllen, Npval Ordnance Laboratory, White Oak, Silver Spring 19, Md.

(d) Experimental; basic research.
(e) Shadowgrams are being taken of l/G-inch steel spheres entering and traversing water at

velocities of about 7000 ft/sec. Refraction of the light rays and their relationship
to the impact pressure and shock wave Is being Investigated.

(g) A bright flash of light is observed upon water Impact by supersonic spheres. The light

is of less than one microsecond duration and originates In the surface impact region of
smaller diameter than the sphere.

(715) WATER -ENTRY CAVITY FORMATION.

(b) Office of Nsval Research and Bureau of Ordnance, Department of the Navy.

(c) Dr. Albert May, Naval Ordnance Laboratory, White Oak, Silver Spring 19> Md.

(d) Experimental; basic and applied research.
(e) An investigation of the- size, shape, and development of the cavity when objects enter

water in velocity range below 200 fps. Mostly, spheres and cylinders are being used,

and emphasis has been on vertical entry.
(f ) Being terminated.

(g) Virtual mass is very small during -ntrj cavity phase. Tests of effect of confining walls

on cavity formation show effect wj^an cavity diameter is about 1/5 or more of the width

of the tank.

(h) "The virtual mass of a sphere entering water vertically." Albert May and Miss J. C.

Woodhull, J. of Applied Physics. Dec. 1950.

(716) SCALING LAWS OF WATER ENTRY.

(b) Office of Naval Research and Bureau of Ordnance, Department of the Navy.

(c) Dr. Albert May, Naval Ordnance Laboratory, White Oa':, Silver Spring 19, Md.
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(d) Experimental; basic and applied research.
(e) To determine scale relations of surface closure, deep closure, size and shape of the

cavity and trajectory relating to water entry. Parameters being varied are velocity,
model size, pressure and density of the atmosphere above the vater, surface condition
and specific gravity of missile. Entry Velocities range from 15 to 250 fps. Most of
the vork has been with spheres at vertical entry.

(f ) Being terminated.

(g) Surface condition of the missile is important at speeds of 20 fps and less. Froude
scaling plus theoretically-indicated scaling of the gas is in fair agreement with the
scale relations found, but there are deviations as yet not understood.

71?) rRAG CaEFFICIENTS OF SPHERES AND CYLINIERS AT WATER ENTRY.

(b) Office of Naval Research and Bureau of Ordnance, Department of the Navy.
(c) Dr. Albert May, Neval Ordnance Laboratory, White Oak, Silver Spring 19, Md.
(d) Experimental; basic research.
(e) Determination of drag coefficient while a cavity is attached, and its dependence on the

state of the cavity, and. the velocity of the body.
(f) Being terminated.

3. DEPAETMENT OF THE NAVY, NAVAL ORDNANCE TEST STATION.

Inquiries concerning Projects Nos. 1269> 1270, and 1271 should be addressed to Dr. E. P.

Cooper, U. 3. Naval Ordnance Test Station, 3202 E. Foothill Blvd., Pasadena 8, Calif.

>69) ESTABLISHMENT OF FLOW PATTERNS AROUND BODIES ENTERING WATER.

(b) Office of Naval Research.
(d) Experimental and theoretical; basic research.
(e) Study of transient phenomena relating to establishment of flow patterns around solid

bodies entering water from the air, covering theoretical pressure-time relations, effects
of atmospheric pressure on cavity closure, of gravity on cavity closure, of viscosity of
air and of water (or other liquid) on cavity closure, boundary layer effects and surface
cleanness, and development of photographic techniques for laboratory study of models.

(g) (l) Theoretical pressure distributions and drag coefficients for various shaped bodies
were ccmpared with results obtained experimentally and excellent agreement was found.
A theoretical investigation of the compression shock due to the Impact of an axially
symmetric body on a plane water surface was made, utilizing the theory of weak waves.

(2) An iterative procedure for the study of pressure and velocity distribution for the
case of the water entry of a flat plate was developed and partially completed on
NOTS I.B.N, automatic calculating machines. Difficulties were encountered and a new
method was devised. Work Is continuing at the Institute for Numerical Analysis (INA)
of the Bureau of Standards at the University of California, Los Angeles.

(3) Experimental studies of the influence of atmospheric pressure on cavity closure.
Data are being analyzed to determine validity of previous Indications that large
cavities and longer delay in surface sealing occurred at higher atmospheric pressures,
contrary to results expected from the Bernoulli effect.

(4) A shadowgraph photographic technique has been developed for use in studying splashes
at water entry.

(h) "Photographic studies of splash in vertical and oblique water entry of spheres." Frank
G. White. Naval Ordnance Test Station, NAVORD Report 1228, April 1950.

1270) CAVITY SHAPE IN STEADY -STATE FLOW.

(b)

(d)

Office of Naval Research.
Theoretical; basic research.
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(e) Although fairly reliable estimates of the drag of axlally symmetric bodies in steady-
j

state cavitating flow can be obtained frcan the two-dimensional Wagner and Elabouchinslcy ^

models, little is known about the actual shape of the cavity. A method has been devel-
,

oped for determining cavity shape as a perturbation from the uniform flow over a prolate!
ellipsoid. The principal objection to such a method Is the large amount of numerical '

work required.
Therefore, a second method has been developed which correlates the time history of an

'

expanding cylindrical bubble to the steady-state cavity behind an axlally symmetric nosei
shape in terms of elliptic integrals. Since these integrals are already tabulated, the i

computation becomes simple.
i

(g) Cavity shapes for flat plates and veirloua cones were calculated by the elliptic integral!
method, and they agree closely with experimental data.

(1271) CAVITY lEAG.

(b)

(d)

(e)

(f)

(g)

Office of Naval Research.
Theoretical; basic research.
The complications of the Wagner re-entrant Jet theory for computing the drag of symmetri
wedges Indicated the desirability of developing a simpler method. The Rlabouchlnsky
image theory has been modified to serve this purpose.
Completed.
The results obtained foom the theories of Rlabouchlnsky and Wagner were found to be in
agreement within an error of only 0.16 percent.

U. S. 13EPARTMENT OF THE NATT, OFFICE OF NAVAL RESEARCH.
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(924) Free -Jet water tunnel studies 68
1160) Effect of tube vibrations on pressure drop of flow in tubes 69
i(895) The compilation of data on ship resistance 73
(624) Study of a phase of the cavitation problem 74

'(540) Planing surfaces 75
(964) Measurement of turbulence 82

1(715) Pressure field surrounding high-velocity spheres in water 142
|(71*^) Entry of hyper -velocity spheres into water 142

' (715) Water -entry cavity formation 142

(716) Scaling laws of water -entry l42

(717) Drag coefficients of spheres and cylinders at water entry l45

[1269) Establishment of flow patterns around bodies entering water 143
11270) Cavity shape in steady-state flow 143

The following projects not listed elsewhere in this Bulletin are also being
sponsored:

INCOMPRESSIBLE FLOWS WITH FREE SUBFACES (at Brown University)

FLUID MECHANICS AND RELATED MATHEMATICAL STUDIES (at Institute for Mathematics and
Mechanics, New York University).

!^NNESSEE VALLEY AUTHOBITY, Hydraulic Data Branch.

Inquiries concerning all TVA Projects should be addressed to Mr. Albert S. Fry,
Hydraulic Data Branch, Tennessee Valley Authority, jQioxville, Tenn.

Unless otherwise noted work is being done for Tennessee Valley Authority, Hydraulic
!

Laboratory Section.

(725) FONTANA DAM, SPILLWAY MODEL STUDIES.

(d) Experimental; for design.
(e) Tests on 1:100 and 1:51 models were made to develop spillway structures that would

dissipate the energy of flood overflows without damage to the dam or adjacent structures.
(f ) Tests completed; final report in preparation.

(g) A spillway utilizing two diversion tunnels used during construction was developed with
buckets to spread the discharge. A small emergency spillway was also developed.

(h) Summary of results in Appendix C, Technical Beport No. 12, "The Fontana Project." TVA,
Treasurer's Office, Khoxville, 1949.

(724) FONTANA DAM, LOW-LEVEL OUTLET, HOWELL -BUNGEB VALVE MODEL STUDIES.

(d) Experimental; for design.

(e) Tests on a 1:42.55 model were made to develop a structure that would safely and effi-
ciently dissipate part of the energy in the Howell-Bunger valve discharge.

(f) Tests completed; final report in preparation.

(g) Structures were developed which gave satisfactory flow cnnditlons In the 15-foot diameter

\
tunnel below the valve area. These structures were designed to keep to a minimum the
air required when the valve is discharging.

(h) Summary of results in Appendix C, Technical Beport No. 12, "The Fontana Project." TVA,
Treasurer's Office, Khoxville, 1949.

(725) FONTANA DAM, LOW LEVEL OUTLET, OUTLET STBUCTUBE MODEL STUDIES.

(d) Experimental; for design.
(e) Tests on a 1:100 model were made to develop a structure that would perform satisfactorily

I

under all operating conditions.

I
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(f) Testa completed; final report in preparation.

(g) A comparatively simple outlet structure vas deyeloped.
(h) Summary of results in Appendix C, Technical Report No. 12, "The Fontana Project." TVA,

Tireasurer's Office, Kiioxville, 1949. j

(726) FONTANA CAM, CAVITATION STUDIES.
,|

(d) Experimental; for design.
(e) To develop specifications for permissible variation in tunnel alignment so as to prevent

cavitation damage to the walls of the Fontana spillvay tunnels.
(f ) Tests completed; final report in preparation.
(h) Summary of results in Appendix C, Technical Report No. 12, "The Fontana Project." TVA,

Treasurer's Office, Knorville, 1949.

(727) HALES BAR DAM, SPILLWAY HOTSL STUDIES.

(d) Experimental; for design.
(e) Tests were made on a 1:34.76 model of the spillway to develop a modification of the

existing apron to prevent erosion and assist in reconstruction of the dam.
(f ) Teats completed; final report in preparation.

(1038) HALES BAR DAM, SPILLWAY APPROACH STUDIES.

(d) Experimental; for design.
(e) Tests are made on a 1:65 model to determine effect of the remains of cofferdam structures

upstream of the spillway on the spillway discharge and to determine amount of the ob-
structions which should be removed.

(1039) CHANNEL STUDIES BELOW HALES BAR DAM.

(d) Experimental; for design.
(e) Tests are conducted on a 1:65 model to study effect of channel alignment on spillway

discharge and navigation conditions, amd effect of lock location and spillway gate
operation on navigation conditions.

(1272) HALES BAB DAM, POWERHOUSE INTAKES STUDIES.

(d) Experimental; for design.
(e) Tests were made on a 1:65 model to determine design for intakes and guide structures to

provide good velocity distribution.
(f ) Testa completed; report in preparation.

(g) An upstream guide wall and special pier noses at the Intakes were required.

(1273) HALES BAR DAM, MISCELLANEOUS STRUCTURES STUDIES.

(d) Experimental; for design.
(e) Tests were made on a 1:65 model to determine location of trash boom and head-water gage

intake for a new powerhouse.
(f ) Tests completed; report in preparation.

(728) SOUTH HOLSTON AND WATAUGA DAMS, SPILLWAY MOIffiL STUDIES.

(d) Experimental; for design.
(e) Tests on 1:100 and 1:51 models were made to develop a morning-glory spillway to handle

flood overflows.
(f ) Tests completed; report in preparation.

(g) Proper location of piers on crest were determined, and a deflector in the vertical shaft

to deflect flow to outside of bend at bottom was developed.
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(750) SOUTH H0L3T0N DAM, SPILLWAY OUTLET MODEL STUDIES.

Experimental; for design.

Teats on a 1:51 model were made to develop an outlet structure to dissipate the energy
from the morning-glory spillway and the Howell-Bunger valve sluiceway without damage to
the tunnel or outlet structures.
Tests completed; report in preparation.
A spillway outlet and stilling basin were developed.

SOUTH HOLSTON DAM, SURGE TANK MODEL STUDT.

Experimental; for design.

A 1:50 model of the penstock and surge chamber was used to determine (a) the orifice
size and characteristic shape to produce favorable pressure and water surface elevation
changes for the best governor operation; (b) the maximum and minimum water surface ele-
vations to be expected in the surge chamber; and (c) the operational characteristics of

the selected design.

Tests completed; report in preparation.
With the proper orifice between the riser and the surge chamber as satisfactory results
can be obtained as with the differential riser type of surge tank.

WATAUGA DAM, BED LOAD STUDY.

Experimental; for design.

A fixed-bed 1:70 model of the river near the powerhouse was tested to determine whether
bed load moved by the spillway discharge would be deposited in the powerhouse tailrace,
and, if so, how it could be prevented.

Teats completed; report In preparation.

A small wall located along the upstream edge of the tailrace channel was found sufficient
to keep the bed load frcxn depositing in the draft tubes and the tailrace.

BOONE DAM, SPILLWAY MODEL STUDIES.

Experimental; for design.
Tests are made on a 1:50 model to determine spillway bucket shape and training walls
required.
Erosion teats have shown that a bucket -type apron can be made to operate satisfactorily.

TUHBIHE DISCHARGE EATINGS.

Field testa; applied research.
Measurements of turbine discharges are being made to rectify discrepancies and increase
accuracies in reported discharges. On tributary rivers current meter measurements are
made below the dama. On the main river discharges are determined for Individual units
by making velocity traverses in the turbine Intakes.
Equipment for turbine discharge measurements has been tested and method found to be
sound.

APALACHIA DAM, SPILLWAY RATING.

Experimental; operation.
Model tests, checked by field measurements, are to be used In determining the discharge
ratings for all anticipated operating conditions. Discharge tables for operating pur-
poses will be prepared.
Model studies completed.

CHEROKEE DAM, SPILLWAY RATING.

Experimental; operation.
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Model teats, checked by field measurements, are to be used in determining the splllvay
discharge ratings for all anticipated operating conditions. Discharge tables for oper-
ating purposes will be prepared.
Model studies completed.

CHEROKEE DAM, SLUICE RATING.
)

Field investigation; operation.
Measurement of discharges and differential pressures in the sluices, supplemented by
model test data, will be used to establish the discharge ratings for the eight sluices.
Tables of discharge for any gate opening at any headwater elevation within the operating
range are to be prepared.

DOUGLAS DAM, SPILLWAY RATING.

Experimental; operation.
Model tests, checked by field measurements, are to be used in determining the spillway
discharge ratings for all anticipated operating conditions. Discharge tables for oper-
ating purposes will be prepared.
Model studies completed.

DOUGLAS DAM, SLUICE RATING.

Field investigation; operation.
Measurement of discharges and differential pressures in the sluices, supplemented by
model test data, will be used to establish the discharge ratings for the eight sluices.
Tables of discharge for any gate opening at any headwater elevation within the operating
range are to be prepared.

FOHTANA DAM, LOW-LEVEL OUTLET RATING.

Field investigation; operation.
Field measurements of discharges and pressures in the Howell-Bunger control valve were
used to compile discharge -valve opening data within the expected operating range.
Tests completed; final report in preparation.
Summary of results in Appendix C, Technical Report No. 12, "The Fontana Project." TVA,
Treasurer's Office, fiioxville, 19^9.

FONTANA DAM, LOW-LEVEL OUTLET, AIR IKMAND STUDIES.

Field investigation; operation.
Measurements of air demanded by the d4-inch Howell-Bunger valve were made through its

entire range of openings and heads.
Tests completed; final report in preparation.
The results, when plotted as air demand versus water discharge, gave a family of curves

varying with head but of unpredictable shape. A constant ratio of air to water exists

at each valve opening position.
Summary of results in Appendix C, Technical Report No. 12, "The Fontana Project." TVA,

Treasurer's Office, fiioxville, 1949-

FONTANA DAM, SLUICE RATING.

Field investigation; operation.
Field measurement of discharges and differential pressures in the sluices, supplemented

by model test data, will be used to establish the discharge ratings for the six sluices.

Tables of discharge for any gate opening at any headwater elevation within the operating

range are to be prepared.

FORT LOUDOUN DAM, SPILLWAY RATING.

Experimental ani. field investigation; operation.
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Model testa, checked by field measurements, are to be used in determining the discharge
ratings for all anticipated operating conditions. Discharge tables for operating pur-
poses will be prepared.
Model studies completed.

HALES BAE DAM, SPILLWAY RATING.

Experimental and field investigation; operation.
Model tests, checked by field measurements, are to be used in determining the discharge
ratings for all anticipated operating conditions. Discharge tables for operating pur-
poses will be prepared.
Model studies completed; preliminary rating tables issued.

OCOEE NO. 5 DAM, SPILLWAY RATING.

Experimental and field investigation; operation.

Model tests, checked by field measurements, are to be used in determining the discharge
ratings for all anticipated operating conditions. Discharge tables for operating pur-
poses will be prepared.
Model studies completed.

WATTS BAR DAM, SPILLWAY EATING.

Experimental; operation.
Model tests, checked by field measurements, are to be used in determining the discharge
ratings for all anticipated operating conditions. Discharge tables for operating pur-
poses will be prepared.
Model studies completed.

WATAUGA DAM, SLUICE RATING.

Field Investigation; operation.
Measurements of discharges and pressures on the two Howell-Bunger valves were used to
prepare a preliminary table of discharge for any valve opening or head in the expected
operating range.

WATAUGA DAM, SLUICE AIE DEMAND AND VIBEATION STUDIES.

Field investigation; operation.
Measurements of air demanded by the Howell-Bunger valves were made, and effect of air
pressure pulsations in producing structure vibrations was determined.

CHEROKEE DAM, PROTOTYPE CHECK TESTS.

Field investigation; applied research.
Measurements of pressure in sluices are being obtained to be compared with the pressures
measured during the model tests.

DOUGLAS DAM, PROTOTYPE CHECK TESTS.

Field investigation; applied research.
Measurements of pressures in sluices are being obtained to be compared with the pressures
measured during the model tests.

FONTANA DAM, roOTOTYPE CHECK TESTS.

Field investigation; applied research.
Plaster surface impressions of carefully located sections are taken after each extended
period of tunnel operation to obtain evidence of damage. Entire tuimel is examined for
erosion, cavitation damage, or structural failure,

(f ) Inspections made in Sept. 1946, Oct. 1949, and May 1950.

949143 O - 51 - 11
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(761) KEMTUCKY DAM, PROTOTYFE CHECK TESTS.
'1

Field investigation; applied research. '!

Measurements are made of lateral pressures on the face of the spillway piers and on the i

submerged baffle piera on the spillway apron to be ccmpared with the results of the
j

model testa.
j

WATAUGA DAM, PROTOTYPE CHECK TESTS. I

Field investigation; applied research.
j

Outlet tuimel surfaces are inspected after cranpletion and after extended periods of
operation to determine erosion, cavita:tlon damage, or structural failure. !

Initial inspection in Dec. 19^+9 •
i

SOOTH HOLSTOIT DAM, PROTOTYPE CHECK TESTS.

Field investigation; applied research.
j

An electrical pressure cell has been Installed in the penstock to obtain pressure data
during turbine operation to be compared with data obtained from the model testa. The
relative accuracy of the surge tank model can thus be determined.

HIWASSEE DAM, PROTOTYPE CHECK TESTS.

Field investigation; applied research.
Measurements of pressure in sluices are being obtained for ccaipariaon with pressures
measured in model testa.

NOREIS DAM, PROTOTYPE CHECK TESTS.

Field investigation; applied reaearch.
Sluice tunnels inspected for eroaion, cavitation damage, and atructural failure, and to
determine effectlveneaa of previoua remedial deaign change.
Report written.
Only minor eroaion and cavitation damage eilated.

WHEELEB DAM, PROTOTYPE CHECK TESTS.

Field inveatigation; applied research.
Measurements were made to determine effect of obstructions in the tailrace channel on
turbine operation.

RADIO GAGES FOR REPORTING RAIBFALL AND RIYER STACT3.

Experimental; development.
To effect a practical and economical method for obtaining and rapidly reporting hydraullci
data from relatively inaccessible locations. Mechanical devices were developed for
translating rainfall depths and stream stages into electrical impulses which are broad-
cast by short-wave radio transmitters for reception in a central office.
The gages have provided prompt reports when other forma of ccmmunication have been dis-
rupted, and frcm localitlea where other forms of communication or observer are unavail-
able.

DETELOPMErrr OF PRESSURE AND DIFFERENTIAL PRESSURE RECOREER.

Experimental; development and operation.
To develop an accurate recorder.
An instrument haa been developed which records accurately on an 11-lnch strip chart.

The unique feature is that the instrument can be set to record any range of pressure or ;|

differential pressure within the total range of the pressure pickup. By selective

switching the scale position and range can be set to any predetermined values.
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(1280) TAPfi RECORDING STREAM GAGE.

(d) Experimental; development and operation.
(e) A traffic counter was modified, and tested, to print water stages to nearest 1/100 foot

at hourly Intervals.
(f) Test completed.

(g) Modified design was satisfactory.

(1281) DEVELOIMENT OF LOW-VELOCITY MEASUREMENT INSTRUMENT.

(b) Cooperative with American Society of Engineering Education and University of Tennessee.
(d) Experimental; applied reseeurch for master's thesis.

(e) An Instrument using a mechano-electrlc transducer with indicating circuits has been
designed.

(1282) HOWELL-BUNGER VALVE DISCHARGE COEEFICIEHT.

(d) Field investigation; applied research.

(e) Tests made to determine discharge, pressure at base of valve, and dimensions of valves,
and all available data analyzed to determine coefficient based on net flow area through
body of valve.

(f) Report In preparation.

(g) Coefficient is about 0.9 at maximum discharge and increases slightly with size. Maximum
discharge does not occur at maximum opening.

(1283) WIND VELOCITY AND AIR TEMPERATURE MEASUREMENTS AT STEAM PLANT LOCATIONS.

(d) Field investigation; design and operation.
(e) To obtain information for use in studies of air pollution and its control. Observations

being made at Johnsonvllle amd Widows Creek Steam Plants.

Hydro-Meteorological Section, in collaboration with Field Investigations Section .

(761+) DETERMINATION OF SEDIMENT CARRIED IN SUSPENSION BY TENNESSEE RIVER AND TRIBUTARIES.

(d) Field investigation; basic research.
(e) To provide data for estimating effective life of storage reservoirs, and loss of soil

from the land. Samples of water were collected periodically at stream gaging stations
in the watershed, analyzed to determine the sediment content, and correlated with river
discharge to determine the suspended sediment load at each station.

(f) Field work completed; report in preparation.

(766) GROUND WATER INVESTIGATIONS.

(d) Field investigation; basic research.

(e) Hydrologlc study to determine effect of filling of reservoirs upon adjacent water table.

Records of water levels in observation wells are compared with rainfall and river stages
for periods before and after reservoir filling.

(f) Observations discontinued.

(g) Preliminary reports prepared for internal use; conditions found to be normal at all
sites studied.

(767) RESERVOIR RIM INVESTIGATIONS.

(d) Field investigation; basic research.

(e) To determine the leakage, through rims of new reservoirs, and to check conditions for
other reservoirs. Ground water levels are observed and post - impoundage levels compared
with pre - impoundage records; stream flow from rim areas is measured to determine whether
any increase has occurred after creation of a reservoir.

(g) Preliminary report prepared for internal use. No serious leakage conditions have been
found.
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(769) RESi3?V0IK AWD STREAM TEMPERATUPES

.

(d
(e

(770

Field investigation; basic research.
Study of water utilization and water movement aa concerns Industrial plant locations and
stream pollution. V«u:iationa in temperature from surface to bottom in reservoirs through
out the year are determined by soundings, and by continuous recording gages in natural
streams

.

INVESTIGATIOH OF WIlfIB AST) WAYE HEIGHTS.

Field investigation; basic research.
To obtain data on occurrence of waves of various heights as concerns navigation on TVA
lakes eoid develop relation of wave height to wind for design purposes. Three recording
stations were installed.
Observations discontinued.
Records analyzed; special requests answered by reference to available data.

GALLERY rBRAIKAGE IW LARGE DAMS.

Field investigation; design.
Weirs are placed in main galleries and drainage measured as check on tightness and sta-
bility.
Reports prepared annually for internal use.

WHITE AND RICHLAND CREEKS--DETERMINATION OF ROUGHNESS COEFFICIENT.

Field investigation; basic research.
Determinations being made In several river reaches of known discharge to extend knowledge
of relation between roughness coefficient and physical cheuracterlstics of rivers.

WATER TRAVEL IN NATURAL STREAMS.

Field investigation; applied research.
Sanitary and chemical changes in water during passage downstream are determined. A given
mass of water is identified by electrical conductivity or chemical titration.

MOVEMENT OF WATER THROUGH LARGE RESERVOIRS.

Field investigation; applied research.
Because of slow water travel, samples are collected by traverse through lake.

Water entering a reservoir does not intermix with the rest of the reservoir, but remains
aa a density current as a result of the difference in temperature between the inflowing
water and that in the reservoir. During certain seasons of the year, in Watts Bar Reser-
voir the cold water released from Norrls Reservoir passes upstream along the bottom of
the Emory River arm of the former reservoir.

Field Investigations Section .

(772) FLOOD INVESTIGATIONS, TENNESSEE RIVER AND TRIBUTARIES.

(d) Field investigations; basic research.
(e) Survey to obtain data for hydraulic studies and for planning flood-control projects.

High-water marks are set and observations made as floods occur; field search is made for
high-water marks of past floods. Data are collected on rainfall, runoff, and damages
incurred by floods.

(773) INVESTIGATIONS OF SPRINGS AND RUNS BELOW DAMS,

(d) Field investigation; design and operation.

(d

(e

(f

(g

(771

(d

(e

(g

(7tt5

(d

(e

(786

(d

(e

(787

(d

(e

(g
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(e) Hydrologic investigation related to construction actlTitlea. Flows from springs and in

small streams below dam sites are measured before and (after construction of dams to
determine leakage. Observation weirs are observed regularly and the records are ana-
lyzed to account for current rainfall.

(g) Eecords have shown no appreciable leakage through any dam which has been constructed to
date.

(775) BACKWATEB EFTECT OF RESERVOIRS ON SMALL TRIBUTARIES.

(d) Field investigation; operation.

(e) On small tributaries automatic crest markers were located to record crest elevations
reached by tributary floods. Profiles obtained before filling a reservoir are compared
with those for similar discharges after filling to obtain backwater effect.

Hydraulics Investigations Section in collaboration with Field Investigations Section.

(753) HENDERSON COUNTY WEIR CALIBRATION.

(d

(e

(f

(g

(4
(e

(f

(g

(765

(d

(e

(h

(768

(d

(e

(h

(10U2

Experimental; design.
Studies were made on a 1:5 model of a modified Columbus deep-notch weir with upstream
silting basin.
Tests completed; preliminary report prepared.
Ratings for various amounts of silting were determined and a modified silting basin
developed.

WHITE CREEK SUSPENDED SEDIMENT SAMPLER.

Experimental; for design.
Full-scale studies were made to develop a continuous sampler which would collect
1/100,000 of any discharge between 0,7 and 2kk cfs.

Report in preparation.
Sampler developed retains l/l05,000 part of total stream discharge.

EVAPORATION IN THE TENNESSEE BASIN.

Field investigation; applied research.

To provide data for estimating reservoir losses and derive a general rule, applicable
to the Basin, permitting computation of evaporation from pans at six locations in Basin
together with standard meteorological readings.

Monthly records in "Precipitation in Tennessee River Basin."

PRECIPITATION IN TENNESSEE RIVER BASIN.

Field investigation; basic research.

A comprehensive study of rainfall and other weather phenomena for purposes of water dis-

patching and improvements in water control; storm studies as related to maximum precipi-
tation, rainfall-runoff, spillway design and operation, etc.

Monthly bulletin, "Precipitation in Tennessee River Besin." Also annual summary.

WIND VELOCITIES AND DIRECTIONS- -WHITETOP MOUNTAIN.

(b) Cooperative with U. S. Weather Bureau and Radio Station WOPI, Bristol, Tenn.
(d) Field investigation; basic research.
(e) In connection with possible wind-power installations, a wind travel and direction record-

er has been installed on a radio tower 150 feet above ground and kO feet above the tree-
tops at the mountain summit, elevation 5600.

(h) Monthly abstracts in "Precipitation in Tennessee River Basin."
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Hydraulic Investigations Section .

(777) RUNOFF -SILT INVESTIGATIONS ON SMALL WATERSHEDS.

(d

(e

(778

(e

(779

(b

(d

(e

(8

(780

(d

(e

(g

(782

(b

(d
(e

(h

(1284

(b

(e

(e

Field investigation; basic and applied research.
To evaluate hydrologically existing or changed land-use practices or management. Data
are obtained on rainfall, runoff, and soil loss, and in some Instances include ground-
water levels and soil moisture.

EFFECT OF ALTITUDE UPON RAINFALL.

Field investigation; basic research.

At four locations, rainfall data have been or are being collected. The stations are
arranged in series at varying elevations, up one side of a ridge and down the other, so
that exposure as well as altitude will be reflected in the result.

MAXIMUM POSSIBLE PRECIPITATION IN TENNESSEE VALLEY.

Cooperative with U. 3. Weather Bureau.
Theoretical; applied research.
Hydrometeorologlcal analysis of large storms with upward adjustments of controlling
factors to maximum limits as applied to the Tennessee Valley and subdivisions.
Results to be published as one of current series of hydrometeorologlcal reports by the
U. 3. Weather Bureau and cooperating agencies.

MONTHLY EVALUATION OF GROUND-WATER STORAGE.

Theoretical; operation.
By analysis of cuirent records of stresun discharge, the volumes of runoff in ground-watei
and channel storage are determined for use in operation of multi-purpose reservoirs.
Results reported monthly within the organization.

SNOWFALL IN GREAT SMOKY MOUNTAINS.

Cooperative with U. S. Weather Bureau and National Perks Service.
Field investigation; basic research.
Daily observations of snowfall, its water equivalent, temperature, and relative humidity
at altitudes from lUOO to 63OO feet.

Processed data available through cooperating agencies.

RESERVOIR SEDIMENT DENSITY SAMPLER.

Cooperative with Federal Inter-Agency River Basin Committee, Subcommittee on Sedimenta-
tion.
Experimental; applied research, design, operation, development.
A device is being developed for making in-place density measurements of deposited reser-

voir sediment. Principle is that shielding of a radioisotope varies with mass between
source and metering point.

Special Investigations Unit .

(785) SEDIMENTATION OF EXISTING RESERVOIRS.

(d) Field investigation; basic research.
(e) Selected ranges in reservoirs are probed auid sounded, volumetric samples are collected

and analyzed, quantity and distribution of sediment are computed to determine deposition
by stream, probable life of reservoir, effect of sediment storage on navigation channels

and sedimentation of downstream reservoirs, and probable sedimentation in future reser-

voirs.
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I

tm:IVERSITY OF BPITI3H COLUMBIA, Hydraulic Laboratory.

(101^3) L033 OF HEAD THROUGH FISH SCREENS.

(b

(c

(d

(e

(f

(g

(h

(b

(c

(d

(e

(h

(1285

(b

(c

(d

(e

(f

(h

Experiments conducted by International Pacific Salmon Fisheries Coomlsalon.
Mr. Mllo C. Bell, Dcxnlnlon Building, New Westminster, B. C, Canada.
Basic research; design.

Tests were conducted on screens of different mesh sizes and gage with different angles
of attack with the water.
Completed.
Techniques of underwater photography to determine behavior of fish migrants at turbine
Intakes were studied.
Report being prepared.

FRASER RI7ER MODEL.

Cooperative with Department of Public Works, Canada and National Research Council of
Cemada.
Mr. J. H. Parkin, National Research Council, Ottawa, Canada.
Erperlmentalj to assist In problems of river regulation and control.
An erodlble-bed tidal model to study methods of maintaining stable navigational channels
with a minimum of dredging and river regulation. Horizontal scale, 1:600; vertical
scale, 1:70.
Progress and technical reports submitted periodically to the sponsors.

MODEL STUDIES OF PROPOSED FISHWAY DESIGN.

Experiments conducted by Dcmlnion Department of Fisheries,
Mr. C. H. Clay, 402 W. Pender St., Vancouver, B. C, Canada.
Experimental; design.
Tests on a 1:20 model of a proposed design to determine flow patterns, velocities, en-
ergy dissipation, and general suitability.
Completed.
Report prepared by Dominion Department of Fisheries.

EcblE POLYTECHNIQUE DE MONTREAL, Hydraulics Laboratory.

(266) HYIRAULIC MODEL STUDIES OF DIFFERENT SPILLWAY PROFILES.

(b) Laboratory project.
(c) Prof. Raymond Boucher, Ecole Polytechnlque, Montreal 18, Canada.

(d) Experimental; applied research.
(e) To establish a comparison between the discharge capacities of different spillway designs,

studies are made on concrete models of existing and recranmended spillway profiles. Pres-
sure distribution on spillway faces, coefficients of discharge, and the effect of gate
piers of various design are determined.

(268) CALIBRATION TESTS OF A SHARP-CRESTED PARABOLIC WEIR.

(b) Laboratory project.
(c) Prof. Rpymond Boucher, Ecole Polytechnlque, Montreal 18, Canada.

(d) Experimental; applied research.
(e) To obtain head-discharge relations for weir of 3 cfs capacity, and influence of viscosity.

(791) NEW METHOD OF UTILIZING THE WATER HAMMER FOR THE DETECTION OF LEAKS IN PIPES.

(b) Laboratory project.
(c) Prof. Andre Leclerc, Ecole Polytechnlque de Montreal, Montreal 18, Canada.
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(d) Experimental; applied research.
(e) To develop a very sensitive recorder for pressure waves in pipes to be used for the

location of leaks in distribution systems. The sensing element is made of a cylinder
tapped to the pipe. The wire wound around the cylinder acts as a strain gage in the
measurement of the pressure variation produced in the pipe by water hammer. A cathode-
ray oscillograph is now being developed to register the deformations of that cylindrical
strain gage.

(IOU5) MODEL STUDY OF SPILLWAY AND. FLOOD CHANNELS FOR TRENCHE DEVELOPMENT, SAINT -MAURICE RIVER,!
QUEBEC, CANADA. ,

(b) The Shawinigan Engineering Company Limited, Montreal.
(c) Prof. Raymond Boucher, Ecole Polytechnlque, Montreal I8, Canada.
(d) Experimental; for design.
(e) Tests were conducted on a 1:75 model to determine the hydraulic performance of the

original design of the spillways and the curved flood channels separated by gravity wall^.

Tests revealed: (1) that the longest wall could be removed without affecting the flow
conditions in the flood channels; (2) that the form of the remaining walls should be
modified to a rectangular shape; (5) that the profile of two of the flood channels would
give better flow conditions if slightly modified. Height of the walls separating the

curved flood channels was determined. The spillways were also calibrated.
(f) Completed.

{lOkS) MODEL STUDY OF THE ICE CONDITIONS ON THE SAINT-FRANCIS RIVER AT BROMPTONVILLE, QUEBEC,

CANADA.

(b) The Foundation Ccmpany of Canada Limited, Montreal.

(c) Mr. J. M. Thomas, The Foundation Company of Canada Limited, Montreal 25, Canada.
(d) Experimental; applied research.
(e) Tests of a fixed bed, 1:100 model were conducted to Investigate the causes of ice Jams

on the Saint-Francis River at Bromptonville.
(f) Completed.

NATIONAL RESEARCH COUNCIL, Division of Mechanical Engineering.

Inquiries concerning Projects Nos. 792, 10^7, 1286, 1287, and 1288 should be addressed
to The Director, Division of Mechanical Engineering, National Research Council, Ottawa,

Canada.

(792) DIVERSION OF LOGS FRCM A POWER PLANT INTAKE.

(b) Laboratory project.
(d) Experimental; for design.

(e) Study on a 1:25 model of a power plant having the entrance to the forebay adjacent to

the entrance of a log chute. Designs of guide booms, racks, suid troughs have been stud-

ied to guide the logs to the chute when the plant is operating at full load.

(f) Suspended.

(g) A floating trough to carry the logs across the entrance to the forebay appears to offer

the beat solution.

(101*7) FORCES ON LOGS IN A FLOWING STREAM.

(b) Laboratory project.
(d) Experimental; applied research.

(e) To obtain information on the mechanism of log Jam formation a study of the forces acting

on a single log floating on the surface of moving waters has been undertaken. The study

will be continued to investigate the behavior of groups of logs.

(h) Preliminary results in Report MH-22, "Model studies of hydrodynamlc forces on floating

logs." A. E, Fee.
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1286) MODEL STUDIES OF DAM ON THE TOBIQUE RIVER.

(b) New Brunswick Resources Development Board.
(d) Experimental; for design.

(e) A 1:50 model of a proposed dam, spillway, and fish ladder Is being studied to obtain
data for the design of the spillways and entrance to the fish ladders.

[1287) MODEL STUDIES OF SPILLWAY FOR DAM ON THE MAYO RIVER.

(b) Department of Resources and Development.
(d) Experimental; for design.

(e) 1:50 models of two alternative designs of spillway and channel suitable for an earth-
filled dam are being studied to detennine the capacity, turbulence, sund height of aide
walls for maximum flow.

^1288) MODEL STUDIES OF TYPICAL SMALL FISHING CRAFT.

(b) Laboratory project.
(d) Experimental; development.
(e) A series of models of fishing craft, typical of those used on the west coast, is being

studied to obtain design data and to Improve the form of the hulls.

ftUEEN'S UNIVERSITY, Faculty of Applied Science.

(lOkS) TIDAL MODEL OF STRAIT OF CANSO.

(b) Board of Engineers on Crossing of the Strait of Censo.
(c) Prof. D. S. Ellis, Queen's University, Kingston, Ontario, Canada.
(d) Experimental; applied research.
(e) A model, with sca'es of Ir^^BOO horizontal and 1:560 vertical, is being tested to deter-

mine the effect on tidal currents of a causeway across the Strait.

(1289) WATER-HAMMER RESURGES IN PIPE LINES.

(b) Laboratory project.
(c) Prof. F. M. Wood, Queen's University, Kingston, Ontario, Canada.
(d) Experimental; applied research.
(e) Resurges in a pipe line under constant head where water column breaks and pressures drop

to absolute zero are being studied.

UNIVERSITY OF TORONTO, Department of Mechanical Engineering.

(1289) DISCHARGE CHARACTERISTICS OF WEIR -TYPE SPILLWAYS.

(b) Laboratory project.
(c) Prof. L. E. Jones, University of Toronto, Toronto 5, Canada.
(d) Experimental; applied research and for master's thesis.
(e) A continuation of earlier tests on model spillways with various pier spacings and pro-

portions with a view to systematizing discharge characteristics for such spillways.

(1290) THE INVESTIGATION OF LOSSES THROUGH BUTTERFLY VALVES AND CONDUIT BENDS BY MEANS OF MODELS
USING AIR FLOW.

(b) Canadian Brazilian Services Limited.
(c) Prof. G. Ross Lord, University of Toronto, Toronto 5, Canada.
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(d) Experimental J
design.

(e) Discharge coefficients vere obtained for two valve shapes for Reynolds numbers from 10^ j
to 1.2 10^ I

(f) Completed. 1

(g) Reported to sponsor.

(1291) MODEL STUDY OF FLOW CONDITIONS BEFORE A POWER PLANT INTAKE STRUCTURE.

j

(b) Ceinadlan Brazilian Services Limited.

(c) Prof. G. Ross Lord, University of Toronto, Toronto 5> Canada.
(d) Experimental; for design.

(e) Tests of a 1:7b model of the junction between a trapezoidal open channel and a horseshoe-
shaped tunnel driven In rock were carried out to investigate the approach flow conditions
and determine the Intake losses.

(f) Completed.

(g) Reported to sponsor.

(1292) DISCHARGE OF A RELIEF VALVE AT HIGH VELOCITY UNIER WATER.

(b) Cajiadlan Brazilian Services Limited.

(c) Prof. G. Ross Lord, University of Toronto, Toronto 5, Canada.
(d) Experimental; for design.

(e) The relief valve is being studied by means of a model to determine the best location of
j

the valve and study its operation when discharging into the tallrace channel at high i

velocity. J

(1293) THE FLOW OF SOLIDS SUSPENDED IN LIQUIDS IN PIPES.
j

(b) Laboratory project. i

(c) Prof. G. Ross Lord, University of Toronto, Toronto 5, Canada. '

(d) Experimental; applied research and for master's thesis.
(e) Tests are being conducted with various solids suspended in water.

(129^) HYDRAULIC ANALYSIS OF MIXTURE DISTRIBUTION IN THE COfflUSTION CHAMBER OF A GAS TURBINE.

(b) Laboratory project.
(c) Prof. E. A. Allcut, University of Toronto, Toronto 5, Canada.
(d) Experimental; applied research and for master's thesis.
(e) Tests are to be conducted with transparent models of gas turbine combustion chambers,

using water as the flow medium.

(1295) THE DESIGN OF EXPANDERS FOR PIPE EXITS.

(b) Laboratory project.
(c) Prof. G. Ross Lord, University of Toronto, Toronto 5> Canada.
(d) Experimental; applied research and for master's thesis.
(e) The purpose is to develop an efficient expansion device which will effectively reduce ''i

the effluent velocity when pipes discharge into tanks or experimental channels.
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The foreign publications vhlch have been received by the agencies Hated below are
available on loam, unless otherwise Indicated.

U. 3. DEPARTMEHT OF THE ARMY, CORPS OF ENGIWEEK3, Waterways Experiment Station.

Direct Inquiries to The Director, Waterways Experiment Station, Corps of Engineers,
P. 0. Box 631, Vlclcsburg, Miss.

ARGEHTINA

Volpl, C. A. "Dlque de embalse en Cruz de Pledra." (Impounding dams In Cruz de

Pledra. ) Buenos Aires, Mlnlaterlo de Obras Publlcas de la Naclon,
19^1. Publlcado en el No. 801 de La Ingenlerla. (In Spanish.)

BELGIUM

Annales des travaux publics de Belglque, Vol. 102, October 19^9 +•

Baullg, H. "Le probleme des meandres." (Problem of meanders.) Louvaln, Belgium,
Institut Geographique de I'Unlversite, 19^6. Ertralt from Bulletin
de la Soclete Beige d 'Etudes Geographique, Tome 17, No. 2, 19^8.

(In French.

)

Bonnet, L. and
Lamoen, J.

Lamoen, J.

"Etude des ports Beiges de la Mer du Nord; essals aur modeles redults.'
(Model experiments on the Belgian ports of the North Sea.) Bruxellea,
19^8. Ertralt des Annales des travaux publics de Belglque, Juln,
Aout, Oct., et Dec. 19^8. (In French, Dutch summary.)

"Essals sur modeles redults pour des barrages -deverao Ira. " (Model
study of overfall dams.) Liege, G. Thone, 1948-49. Ertralt du
Bulletin du Centre d 'Etudes de Recherches et d 'Essals Sclent If Iquea
dea Constructions du Genie Civil et d'Hydraullque Fluvlale, Tome 5>

p. 559-503, 19*^8; Tcane k, p. 321-373, 19^9- (In French.

)

CANADA

Canada Dcmlnlon Water and Power Bureau

"St. Lawrence and Southern Hudson Bay drainage, Ontario and Quebec."
Water resources paper No. 93, 19*^8.

"St. Lawrence and Southern Hudson Bay drainage, Ontario and Quebec."
Water resources paper No. 95, 19^+8.

"Arctic and Western Hudson Bay drainage." Water resources paper No.

97, 1949.
Canadian Journal of Research, Section F, Vol. 27, No. 10, Oct. 19^9 +.

Revue Trlmestrielle Canadlenne, Vol. 55, No. I58, Fall 1949 +.

(In French and English.) «,

ENGLAND

Bonnet, L. and
Lamoen, J. "Model experiments on the Belgian ports of the North Sea. " Reprinted

from the Oct., Nov., and Dec. 1949 iaauea of The Dock & Harbour
Authority. Reviewed for The Dock & Harbour Authority by R. R. Minikin.
Includes reply of authors to reviewer. (In English.)
Civil Engineering and Public Works Review, Vol. 44, No. 520, Oct.

1949 +.

Civil Engineers Review, April 1950 +.

Dock and Harbour Authority, Vol. 50, No. 5^+8, Oct. 1949 +.

Engineer, Vol. I89, No. 4907, Feb. 1950 +.
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Headland, H.

Ingil3, C- C.

Mlnilcin, K. C. R.

FKMCE

Aubert , Jean

Bergeron, L. J. B

Bourgln, A.

Escande, Leopold

Nlzery, Andre

Parde, Maurice

GEKMAHY

HUNGARY

Engineering, Vol. 169, Wo. UjtSO, Jan. 19^0 +.

Geotechnlque, Vol. 1, No. 4, Dec. 19^9 +• (InEngJlah.)

"Tidal power and the Severn Barrage.^' Reprinted from Institution of
Electrical Engineers. Proceedings, Vol. 96, Pt. II, No. ^1, (Power
Eng), p. 4-^7 445-451, June I949.

"The effect of variations of charge and grade on the slopes and
shapes of channels." International Association for Hydraulic Struc-
tures Research, 1949. Paper presented at Third Meeting, International
Association for Hydraulic Structures Research, Grenoble, 5-7, Sept.
19'*9.

Institution of Civil Engineers, Journal, Vol. 53, No. i, Nov. 1949 +.

Journal of the Junior Institution of Engineers, Vol. 60, No. 1, Oct.
1949 +.

"Winds,waves, and maritime structures. Studies in harbour making
and In the protection of coasts." London, 1950.

Annales dea Fonts et Chauasees, No. 1, Jan. -Feb. 1950 +.

"Barrages et canalization." (Dams and canalization.) D'apres le

cours professe a I'Ecoie natlonale dea ponta et chauasees. Paria,
19'+9. (In French.

)

"Du coup de beiler en hydraulique au coup de foudre en electrlclte;
methode graphlque generale." (Frcm water hammer in hydraulics to
transients produced by lightning In electricity. ) Paris, 1950.

(In French.

)

"Cours de calcul de barrages." (The calculation of dams.) Paris,
I9UH. (In French.

)

"Methodes nouvelles pour ie calcul dea chambres d'equiiibre. " (New

methods for the computation of surge tanks.) Paris, 1950. (In
iYench. )

Le Genie Civil, Vol. ii^6, No. I9, Oct. 1949 +.

La Houiile Blanche, Vol. 4, No. 5> Sepx.-Oct. 1949 +.

"Le Laboratorle National d 'Hydraulique. " (National Hydraulic Labora-
tory.) Paris, 1949. Extralt des Annales des Ponts et Chauasees.
( In French.

)

"Potamologie. " 'd. ed. Grenoble, Fr. , Unlversite de Grenoble, 19'«-9.

Bibliography: p. 155-150, 356. Subtitle for Vol. 1: Hydrologie
Fluviaie. (In French.

)

Revue Generale de 1 'Hydraulique No. 53> Sept. -Oct. 19^9 +•

Travaux, Vol. 3'+, No. 153, Jan. 1950 +.

Die Bautechnlk, Vol. 26, No. 10, Oct. I949 +.

Planen und Bauen, Vol. 3, No. 10, Oct. I949 +.

Vlzugyl Kozlemenyek (Hydraulic Proceedings), No. l-2/19'*9, 3-'t/19'*9.

(In Hungarian; summaries in various languages.)
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INDIA

ITALY

Cltrlnl, Dulllo

Gentllini, Bruno

Jferchetti, Mario

Doicetta, Arturo

Hydraulic Research Station, Krlahnarajaaagar, Mysore.
"Annual report, 1948." Research publication No. 5, 19*^9.

Central Board of Irrigation. Abstracts, No. 114, Oct. 1949 +•

"Annual report (technical) for 1946." Simla, 1949, 2 parts. Partial
Contents: Pt. 1 River behavior and control.- Flow in rivers and canals.

Hydraulic data of torrents in boulder rivers and streams.- Sampling
of bed and suspended load.- The silting of reservoirs.- Rainfall and
runoff.- Regeneration and absorption in channels.- Pt. 2 Dams. (In

English.

)

"Hydro-electric development in India." Popular series, leaflet No. 5,

1948. (In English.

)

"Journal" Vol. 6, No. 4, Oct. 1949 +.

West Bengal River Research Institute. Directorate of Irrigation and
Watervays

.

"Annual report." 194«. On 194« report: Publication No. 4.

"Sagglo di teorla deli' Iniettore idrauiico." (A theory of the hy-
draulic injector.) (Memcrie e studi dell 'Istituto dl Idraulica e

Costruzioni Idraullche del Politecnico di Milano, N. 72) 1948. (in
Italian.

)

"Sull 'attenuazione di un onda positiva ad opera di uno sfioratore
laterale." (Spillway in canal's bank lowers positive waves (theory's
outline.) (Memorie e studi dell 'Istituto di Idraulica e Costruzioni
Idraullche del Politecnico di Milano N. (6) 1949. (In Italian.)

"L'arzione di uno sfioratore laterale suli'onda positiva ascendente
in un canale." (The action of a side-weir on the positive wave mov-
ing upstream in an open channel.) Cltrini, Dullio: "Sull 'eff icacia
di uno sfioratore laterale nelle manovre dl arresto campleto." (On

the effectiveness of a side-weir in an open channel after complete
closure of the downstream gate.) (Memorie e studi dell 'Istituto di

Idraulica e Costruzioni Idraullche del Politecnico di Milano, N. 78,

N. 79) 1950. (In Italian, synopsis in English.

)

"Sur I'ecoulement par ajutages cylindriques eiterieurs et sur les

pertes de charge a 1 'entree d'une conduite." (On flow by cylindrical
exterior discharge pipes and head losses at the entrance of a conduit.

)

(Memorie e studi dell 'Istituto di Idraulica e Costruzioni Idraullche
del Politecnico di Milano, N. 75) 1949. (In French.)

"Le perdite di carlco nelle tubazloni flesslbili corrugate e liscle;
relazione su alcuni risultati sperimentall. " (Head losses in corru-
gated and smooth flexible pipes; a report on some experimental re-

sults.) "Contrlbuto al calcolo delle perdite di carlco nelle condotte
circolari elasticamente deformablli. " (A contribution to the calcu-
lation of head losses in elastic pipes.) (Memorie e studi dell'

Istituto di Idraulica e Costruzioni Idraullche del Politecnico di

Milano, N. 80, N. «l) 1950. (In Italian, synopsis in English.)

"Apparecchiatura sperlmentale per la risoluzione del probleml
idrodinamici col metodo deli 'analogla elettrlca." (Electrical model
for the solution of hydrodynamlc problems.) (Memorie e studi dell'
Istituto di Idraulica e Costruzioni Idraullche del Politecnico di

Milano, N. 74) 1949- (In Italian.)
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Marchl, Guillo de

Mllamo Istituto dl Idraullca e Coatruzionl Idraullche.
"Note e rlaaauntl." (Notes and resumes.) 1947.49. (Memorle e atudl
dell 'Istituto dl Idraullca e Costrutloni Idraullche del Polltecnlco
dl Mllano, N. 77- ) Osservazlonl sulle falde sofferranee In regime
permanente, by D. Cltrlni. Dlffusione delle vene aommerse, by D.

Cltrinl. Misuraforl arisalto, by D. Cltrlni. Perdlte dl carlco In

grand! condotte by P. L. Rcxnlta. Determlnazlonl di acabrezza nel
canale dl Panama, by P. L. Romlta. Eiperlenze aul trasclnamento dell'

aria nelle condotte d'acqua In presslone, by C. Fasso. (In Italian.)

"Experiments on bed scouring downstream weirs." (Memorle e studl
dell'Istituto dl Idraullca e Costruzlonl Idraullche del Polltecnlco
dl Mllano, N. 73) 19^9. (In English.)
"Sul Cambiamento dl regime dl una corrente llneare a pelo llvero in

un alveo dl sezlone constante." (On the change in regime of a grad-
ually varied flow in an open channel with constant cross section.

)

(Memorle e studl dell'Istituto di Idraullca e Coatruzionl Idraullche
del Polltecnlco dl Mllano, N. b2) I95O. (In Italian, synopsis in

English.

)

HETHEPLANDS

Veen, Johann van

De Ingenieur, 6l3t year. No. 40, Oct. 1949 +. (in Dutch.)

"Dredge, drain, reclaim; the art of a nation." Second edition. The
Hague, Netherlands, I949.

NEW ZEALAND

Schaclcenberg, E. C. "Extreme flood discharges." Wellington, New Zealand Institution of

Engineers, 19*^9 •

SCOTLAND

Shankland, E. C. "Dredging of harbours and riveraj a work of descriptive and technical

reference combining hydrography, dredging, hydraulics and seamanship."

New edition, ,1949.

SWEDEN

Westerberg, G.

Regnell, Stig

"Swedish practice In water-power development." 1950. Stockholm

Tekniska Hogskolan, Vattenbyggnadslnstltutionen, Bulletin No. 24.

(In English.

)

"Wood-atave pipes." (Institution of Hydraulics, Bulletin No. 24.)

Stockholm, Tekniska Hogskolan, Handllngar nr. 53, 19^50. (In English.)

Teknlsk Tidskrlft, Vol. 79, No. 35, Oct. 1949 +• (In Swedish.)

3WITZEPLAND

Jaeger, Charles

Koilbrunner, C. F.

"Technlsche hydraullk." (Technical hydraulics.) 1949. (In German.)

"Double sector gates used at Swiss power station Pupperswil-Auensteln.

Zurich, 1949. (Proceedings of research and construction on steel-

engineering, nr. B.) (In English.)

Koilbrunner, C. F. and
Haider, M. E. "Seme Swiss hydraulic steel gates." Zurich, 19^9. (Proceedings of

research and construction on steel -engineering, nr. 9-) (In English.)

Schwelzerlsche Bauzeitung, No. 40, Oct. 1949 +. (In German.)
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GEN13iAL

International Congress of Navigation. 17th Lisbon, 19^9. Reports, Bruielles, Bureau Executlf,
Secretariat General, 19^9. (Some papers In English, some in French.

)

Section 1. Inland navigation:

Question 2:

Question 35

Communication 1:

Communication 2:

Means of dealing vlth large differences of head.
Function of storage reservoirs (in main or side valleys In regulation
flow of water, whether canalised or not, in reducing flood waters. Case
of water used for power. Study of models.
New development in the design and construction of locks.
Protection of embankments and bed in inland and maritime waters, and In
overflows or weirs.

Section 2. Ocean navigation;

Question 1:

Communication 1:

Ccmmunication 4:

Regular Izatlon of natural and artificial estuaries, including estuaries
of small dimensions, tldeless or otherwise.
Protective works adopted to limit erosion along the open coast; how they
work. Reference to model experiments.
Penetration of waves and swells into harbors; means of predicting them
and limiting their action. Reference to model experiments.

U. S. EEPARTMENT OF COMMERCE, NATIONAL BUREAU OF STANDARDS, National Hydraulic Laboratory.

Direct inquiries to the Chief, National Hydraulic Laboratory, National Bureau of

Standards, Washington 25, D. C.

ARGENTINE

Macagno, E. 0.

ENGLAND

FRANCE

Labaye, G. and
Michon, X.

Nizery, Andre

"Estudio experimental de corrlentes planas con el aparato de Hele-Shaw."
Reprint from "Clencia y Tecnlca", Revl3ta del C. E. de Ingenleria,
Vol. 114, No. 576, p. 245, 276, Buenos Aires, 1950.

Bulletin of the British Hydromechanics Research Association. (Abstracts)
Vol. 2 Nos. 1, 3, ^, 5, 6, 1950.

"Genisslat." Published by la Houllle Blanche, Grenoble, 1950.

"Etude sur modele redult de la modification du cours du Rhin au droit de
Strasbourg." Editions de la Navigation du Rhin-Straabourg, 1950.

"Annualre Hydrologique de la France." Ann6e 1949. Society Hydrotechnlque
technique de France.
"La Houllle Blanche." 5th year. Grenoble 195O.

"Memoires & Travaux de la Soclete Hydrotechnlque de France." Vol. 1,

1950.

"Le Laboratolre National d'Hydraullque. " Reprint from Annales de Fonts
et Chauasees, 1949.
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HUNGARY

Bogardl, J.

INDIA

Ing_..3, C. C.

ITALY

Marchettl, M.

NEW ZEALAND

Jones, G. M. and
Henderson, F. M.

3VEDEN

HeiistrBm, B. and
Rundgren, L.

Westerberg, G. «md
Hellatrflm, B.

Pegnell, Stlg

Foreign Publications

"Hydraulic Proceedings." Hungarian Water Board. 1-2/1949, 5-4/1949,
I-2/I95O. (In Hungarian with abstracts in various languages.)

"Suspended silt transportation by the Tlsza River on the Zahony-Razom-
puszta section." Hungarian Water Board. (In Hungarian with English
summary.

)

IiTlgatlon Research Station, Poondl, Madras. Annual report for 194b.
Madras Irrigation Research Publication No. 5.

"The behavior and control of rivers and canals (with the aid of models).
Parts I and II. Central Waterpcwer, Irrigation and Navigation Research
Station, Poona, 1949.

"Acquedottl." 2nd Edition, 2tt« pages. Llbrerla Edltrlce Polltecnlca
i

Cesare Tamburlnl, Milan, 1949.
j

"Idraullca." Blbllografla Itallana. Nos. 1, 2, 1950. Centro dl
!

Documentaz lone Tecnlca dell 'Unlverslta dl Padova. Istltuto dl Idraullca.)

"Model tests on Maraetal spillway. Part II-Modei tests on Inlet."
Report No. 8/7/70. Dominion Physical Laboratory, Gracefleld, Lower Hutt.

"Power supply In Sweden." State Power Board, Swedish Association of

Electricity Supply Undertakings, and Swedish Water Power Association.
(In English.

)

"Model tests for port of Maimtt Improvements." Kungl. Tetailska Hfigskolana

Handllngar, No. 41, 1950. (in English.)

1
"Swedish practice In water-power development." Bulletin 24, Institution
of Hydraulics, Royal Institute of Technology, 1950. (In English.)

|

"Wood-stave pipes." Kungl. Teknlsfca HBgslcolans Handllngar, No. 33, 1950^

(In English.)

U. S. DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION.

Direct inquiries to the Chief Engineer, Bureau of Reclamation, Denver Federal Center,

Denver, Colo.

ALGERIA

Terres et Eaui. (Bi-monthly.

)
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AUSTRALIA

Commonwealth Engineer. (Monthly.

)

Soil Conservation Service of New South Wales. (Quarterly Journal.)

BRITAIN

CHILE

FRANCE

GERMANY

HUNGARY

INDIA

ITALY

MOROCCO

SPAIN

Institution of Civil Engineers. (Journal.)
Water and Water Engineering.
Water Power.

Revista Chllena de Ingenlera. (Bi-monthly.)

La Houllle Blanche. (Bi-monthly.)
L'Eau. (Monthly.)
Le Genl Civil.
Memoires et Travaux de la Soclete Hydrotechnique de France - Paris.
Revue Generale de 1'Hydraulique.

Wasaer und Boden. (Monthly. ) Hamburg.

Vizugyl Kozlemenyek. (Monthly.

)

Journal of the Central Board of Irrigation. (Quarterly.

)

Giomale del Genio Civile. (Monthly.)
L'Energia Ellettrica. (Monthly.)
Giomale del Genio Civile. (Monthly.)

La Terre Marocalne. (Monthly.)

Reviata de Obras Publicas. (Monthly.)
Camlnos Revista Tecnlca. (Monthly.

)

U. 3. lEPARTMEHT OF THE NAVY, OFFICE OF NAVAL RESEARCH.

A catalogue of all foreign publications received is available in the Technical Informa-
tion Division, Naval Research Laboratory, Washington 25, D. C.

949143 O - 51 - 12
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NATIONAL BESEABCH COUNCIL, CANADA.

FBANCE

Sackmann, L. A.

Oudart, Adalbert

La Genl^ Civil. Paris. October 19^9 +.

La Houllle Blanche. Grenoble. October 1949 +.

"Souffleriea a eau. Etude theorlque et avant project." Minlstere de
I'Air. Publications Scientif iques et Techniques, No. 252, 1949. (In
French.

)

"L'etude des Jets et la mecanlque theorlques des fluldes." Miniature
de I'Alr. Publications Scientifiques et Techniques, No. 254, 1949.
(In French.

)

GERMANY

INDIA

Inglls, C. C.

Iyer, V. G. and
Rao, N. 3. G.

Hansa, Hamburg. V. b?, Jan. 1950 +.

Schiff und Hafen. Hamburg. V. 2, Jan. 1950 +.

Central Board of Irrigation, Simla. Abstracts. Oct. 1949 +.

Central Board of Irrigation, Simla. Journal. Oct. 1949 +.

"The behavior and control of rivers and canals (vlth the aid of models).
Parts I and .II. Central Waterpower, Irrigation and Navigation Research
Station, Poona. Research Publication No. 15, 1949.

Annaul report of work done during the year 19^^. Government of Mysore,
Hydraulic Research Station, Krishnarajasagar, Research Publication No. 5>

1949.

Annual report of work done during the year 19^9. Government of Mysore,
Hydraulic Research Station, Krishnarajasagar, Research Publication No. 4,

1950.

NETHERLANDS

Schlp en Werf . Wageningen. V. 17, Jan. 1950 +. :

j

Publications of the Laboratorlum voor Aero-en-Hydrodynamica der Tech-
nische Hogeschool te Delft.

Burgers, J. M. "Note on the damping of the rotational oscillation of a spherical mass
of an elastic fluid in consequence of slipping along the boundary."
Med. No. 60, 19^9- (In English.

)

"The formation of vortex sheets in a simplified type of turbulent motion."
Med. No. 64, 1950. (In English.)
"Correlation problems in a one -dimensional model of turbulence." Med.

No. 65, a, b, c, d, 1950. (In English.)

SWEDEN

Publications Issued by the Kungl. Tekniska HBgskolan, (Royal Institute

of Technology), Stockholm.

Anderason, Bengt "Teoretiska studler av hydroplan " (Theoretical studies of planing

hulls)." Avhandllng No. 6I, 1950. (In Swedish.

J
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Forsablad, Lara "Effects of wind, waves, and current on floating lumber." Transactions,
No. 11, 19'*7. (Institution of Hydraulics, Publication No. 17). (in

English.

)

Begnell, Stlg "Wood-stave pipes." Kungl. Transactions, No. 53, 19'*7. (institution
of Hydraulics, Bulletin No. 25). (In English.)

Publications Issued by the Statens Skeppsprovningsanstalt (The Swedish
State Shipbuilding Experimental Tank), GBteborg.

Harvald, S. A. "The dependence of wake on shape of rudder, trim and stem wave." Med.

No. 13, 19^9' (Summary in English.

)

Nordstr{Jm, H. F. "Further tests with models of fast cargo vessels. Influence of longi-
tudinal position of centre of buoyancy." Med. No. Ik, 1949. (In

English.

)

Edstrand, Hans "Cavitation teats with model propellers in natural sea water with regard
to the gas content of the water and Its effect upon cavitation point
and propeller characteristics." Med. No. 15, 1950. (In English.

)

NordstrHm, H. F. Systematic tests with models of cargo vessels with Spe>- 0.575." Med.
No. 16, 1950. (In English.)

. S. S. H.

Gldrotekhnlcheskoe stroitel'stvo (Hydraulic engineering.) Moscow. Oct.

1949 +. (In Euaalan.

)
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Translations of foreign articles have been prepeured at the laboratories listed below,
and are available on loan. Requests should be directed to the agency indicated.

U. S. lEPABTMEHT OF THE ABMY, CORPS OF ENGIIffiEBS, Waterways Experiment Station.

Direct inquiries to The Director, Weterways Experiment Station, Corps of Engineers,
P. 0. Box 631, Vicksburg, Miss.

Bruijn, M. de

Craya, M.

Dudok, J. C.

"De afdaraming van de Brielsche Maas." (Damming of the Brielle Maas.)
From Weg en Waterbauw, Vol. 10, No. 3-4, March-April 1950. By Arthur
Haritos. Translation No. 5O-I.

"Similitude des modeles fluviaux a fond fixe." (Similitude of fixed-
bed river models.) From La Houille BlMche Troisleme Annee, No. k,

July-Aug. 19^8. By Arthur Haritos. Translation No. 50-4.

"Grondslagen en statische berelcening van de cellendamwand." (Basis of
design and statistical analysis of the cellular quay wall.) From De
Nieuwe Havens van Aruba en Curacao E. Grondslagen en Statische Bereken-
Ing van de Cellendamwand De Ingenieur, Utrecht, 13 May 1949. By Arthur
Haritos. Translation No. 50-3.

"Le vacabulaire technique de 1' ingenieur; terms relatlfs a la houle et
aux mouvements oscillatolres de la mer." (The engineer's international
technical vocabulary; terms relative to ground swell and oscillatory
movements of the sea. ) From original article in La Houille Blanche,
Vol. 3» No. 6, Nov. -Dec. 19^8. By Arthur Haritos. Translation No. 49-
11.

Sij

Irrlbarren, C. R. and
Nogales y Olano, C- "Talud limlte entre la rotura y la reflexion de las olas." (The crltice

slope between incipient breaking and reflecting of waves.) From Revlsta
de Obras Publlcas, Madrid. By Arthur Haritos. Translation No. 50-2.

U. S. DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION.

Direct inquiries to the Chief Engineer, Bureau of Reclamation, Denver, Federal Center,

Denver, Colo.

Patrashev, A. N.

Meleshenko, N. T.

De Quervaln, M.

"Napomoe Dvlzhenie Gruntovogo Potoka, Nasyshchennogo Melkiml Peschanymii

i Glinistymi Chastitsaml. " (Pressure flow of ground water carrying flnei

sandy and clayey particles.) Trans. Inst, of Hydrotech. Research, Lenitt

grad, U. S. S. R., Vol. XV: 58-95, 1955. By I. Mlttin, Jan. 1950.

(Rough draft.)

"Raschet Dvizhenlia Gruntovykh Vod pod Sooruzhenliami imeiushchlmi

drenazhnye otverstiia." (Analysis of ground water flow under structures

equipped with drainage openings.) Trans. Inst, of Hydrotech. Research,

Leningrad, U. S. S. R., Vol. XIXi 25-47, I936. By I. Mlttin and H. Marel

Jr., Feb. 1950. (Rough draft.)

"KomgrBssenanalyse von Altschnee durch Sedimentation." (Grain-size

analysis of aged snow by means of sedimentation.) Schweizerische Bau-

zeitung, pp. IIT-II8, Feb. 28, 1948. Zurich, Switzerland. By F. Stengel

Oct. 1950.

i tn

I
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Meyer-Peter, E. and
Mueller, E.

Sandoval, R.

Marsal, E. and
others

Blumer, M.

Baynand, J. P.

Carry, CI.

Craya, A.

Halbrown, G.

Ponaar, Yvea

"Elne Formel zur Berechnung dea Geachlebetrlebs. " (A formula for the
calculation of bed load movement. ) Schwelzerische Bauzeltung, Vol. 67,
No. 5:29-32. 19l*9. Switzerland. By F. Stenger, July 19^9. (Rough
draft.)

"Empleo de las valvulaa de marlpoaa para controlar laa extraclonea de
la preaa "El Palmlto. " (Uae of discharge control butterfly valvea of

the "El Palmito" dam, Durango, Mexico. ) Irrlgacion en Mexico, July-
Sept. 19hk: 66-86. By H. Marek, Jr., Oct. 1950. (Rough draft.)

"Mecanica de aueloa. Instruct ivo para ensaye de suelos." (Soil Me-
chanics Manual) Dept. of Exp. Eng., Mexico, 19'*8. Extracts with illus-
trations and tables. By H. Marek, Jr., Aug. 1950.

"Eine Feldmethode zur Wasserundersuchung mit ionenauatauschem. " (A

field method of water analysis with ion exchangers. ) Experimenta, Vol.

rv. No. 9:351, Sept. 19^8, Basel, Switzerland. By F. Stenger, March
1950.

"Charriage pseudo-plaatique. " (Paeudo-plaatic tranaportat ion of ma-
terial. ) International Aaaociation for Hydraulic Structures Research,
third meeting- -Grenoble, Sept. 5-7, 19't9. By D. J. Hebert, Aug. 1950.

(Review tranalation only.

)

"Viteaae moyenne des materlaux en suapenaion." (Mean velocity of ma-
terial in auapenalon. ) International Aaaociation for Hydraulic Struc-
tures Research, third meeting, Sept. 5-7, 19'+9. By D. J. Hebert, June

1950. (Review translation only.

)

"Schemas de suspension en regime variable." (Notions concerning sus-
pended load for variable regimen. ) International Association for Hy-
draulic Structures Research, third meeting--Grenoble, Sept. 5-7, 19^9-

By D. J. Hebert, June 1950. (Review tranalation only.)

"Remarque sur la theorie de l"Auatausch" appliquee au transport des

materlaux en suspension." (Commenta on the theory of "Austausch" applied
to the transportation of material in auapenalon). International Associa-
tion for Hydraulic Structures Research, third meeting- -Grenoble, Sept.

5-7, 19U9. By D. J. Hebert, Aug. 1950. (Review translation only.

)

"Commande par I'amont on commande a partir de I'aval en canaux et con-

duitea." (Upstream control or control from downstream of canals and
conduits.) Terres et Eaux No. 10, 1950, pp. 28-56, France. By D. J.

Hebert, July 1950. (Review translation only.

)

3. DEPARTMENT OF THE NAVY, OFFICE OF NAVAL RESEARCH.

A catalog of translations made by this Office is available in the Technical Information

Division, Naval Research Laboratory, Washington 25, D. C.
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1

ADVISORY COMMITTEE ON BASIC RESEARCH IM UNIERWATER BALLISTICS, Office of Naval Research, I

Department of the Nary.
:|

Chairman, Garrett Blrkhoff, Harvard University, Cambrld^, Mass.

Purpose: (a) To plan an effective hydrodynamics research program; (b) to aid the coordlnai
tlon of research and develoiment; and (c) to arrange meetings of larger groups in order to
discuss recent developments j (d) to edit and arrange for publication of reports; (e) to '

encourage publication of papers; (f) to encourage visits to laboratories and research faci;
itles; and (g) to keep the program alive and thereby attract qualified experts to the fielt

BUREAU OF ORDNANCE C(»4MITTEE ON HYDROBALLISTICS, Bureau of Ordnance, Department of the Navy.

Chairman, J. M. Robertson, Ordnance Research Laboratory, P. 0. Box 50, State College, Pa.

Purpose: This committee is being organized to advise the Bureau of Ordnance on basic and
foundational research in hydroballlstlcs.

COMMITTEE ON TIDAL HYDRAULICS, Department of the Army, Corps of Engineers,

Chairman, Clarence F. Wicker, District Engineer's Office, Philadelphia, Pa.

Purpose: (a) To evaluate the present state of knowledge of tidal phencmena of Interest to
the Corps of Engineers; (b) to reccaimend program of study. Investigation and research de-
signed to provide the knowledge necessary to arrive at adequate solutions for the engineer
Ing problems associated with such tidal phenonena; and (c) to exercise technical supervlslc
of the prosecution of the recommended programs.

CCMHTTEE ON SURFACE DRAINAGE, Highway Research Board, National Research Council.

Chairman, Carl F. Izzard, Bureau of Public Roads, Washington 25, D. C.

Purpose: To coordinate research in hydraulics and hydrology as applicable to highway

engineering.

RESEARCH COMMITTEES OF THE SECTION OF HYISOLOGY, American Geophysical Union.

CHEMISTRY OF NATURAL WATERS.

Chairman, W. W. Hastings, Geological Survey, Washington 25, D. C.

DYNAMICS OF STREAMS.

Chairman, J. W. Johnson, 244 Hesse Hall, University of California, Berkeley 4, Calif.

EVAPORATION AND TRANSPIRATION.

Chairman, A. Russell Croft, 2525 Madison Ave., Ogden, Utah.

GLACHES.

Chairman, William 0. Field, Jr., American Geographical Society, Broadway at 15th Street,

New York, N. Y.
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GROUND WATER.

Chairman, Joseph F. Poland, Geological Survey, 2520 Marconi Ave., Sacramento 15, Calif.

IMTILTSATION.

Chairman, Lioyd L. Harrold, 152? Denman Ave., Coshocton, Ohio.

LAKES.

Chairman, Jack L. Hough, Department of Geology, University of Illinois, Urbana, 111.

LAUD EROSIOK.

Chairman, Harold V. Peterson, 502 Federal Building, Salt Lake City 1, Utah.

PHYSICS OF SOIL MOISTURE.

Chairman, Geoffrey B. Bodman, Division of Soils, University of Celifomia, Berkeley k, Cellf.

PRECIiTrATION.

Chairman, William C. Ackerman, Tennessee Valley Authority, Knoxville, Tenn.

RUNOFF.

Chairman, Carl F. Izzard, Bureau of Public Roads, Washington 25, D- C.

SNOW.

Chairman, Walter U. Garstka, Bureau of Reclamation, Federal Center, Denver, Colo.

COMMITTEE ON MOISTURE CONSERVATION, American Society of Agricultural Engineers.

Chairman, R. R. Poynor, Farm Practice Research, International Hsirveater Company, IttO North
Michigan Ave. , Chicago 1, 111.

Purpose: To assist in programs on research and application; to assist in coordinating and
interpreting information; and to encourage research.

Sub-committee on Research and Program Guidance for Moisture Conservation, L. L. Harrold,
Chairman.
Sub-committee on Machinery for Creating Surface and Soil Conditions Receptive to Moisture
Conservation, G. E. Ryerson, Chairman.
Sub-committee on Earth Structures for Moisture Conservation, A. J. Wojta, Chairman.

bOMMlTl'EE ON RUEIAL WATER SUPPLIES, American Society of Agricultural Engineers.

I

Chairman, Earl L. Amold, Applications and Loans Division, Rural Electrification Administration,
Washington 25, D. C.

Purpose: To make studies; to promote research; to prepare reports and reconmiendations ; to
formulate standards; to coordinate activities; to stimulate Interest and activity.

Sub-ccxmnlttee on Sub-surface Water Sources, Kenneth B. Huff, Chairman.
Sub-committee on Water Pumping and Distribution, George E. Trlsler, Chairman.
Sub-committee on Water Conditioning, Harold H. Beaty, Chairman.

Sub-committee on Building Plumbing, Roy Lundquist, Chairman.

Sub-committee on Waste Disposal, Elmer R. Daniel, Chairman.
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HYKRAULICS DIVISIOH, American Society of Civil Engineers.

Chairman, Executive Committee, Lorenz G. Straub, Director, St. Anthony Falls Hydraulic
Laboratory, Hennepin Island, Minneapolis 14, Minn.

Purpose: The advancement and dissemination of knowledge relating to the occurrence of water
in nature and Its behavior In structures, water courses, and underground. In particular,
the field of the Hydraulics Division shall embrace meteorology and hydrology as they affect
the engineer, fluid mechanics in engineering usage, and applied hydraulics as a branch of
engineering science which furnishes the basis for hydraulic design and for the practical
use of water In the different specialized branches of hydraulic engineering. The Division
was authorized April 19, 1958.

COMMITTEE ON FLUID MECHANICS.

Chairman, Vlto A. Vanonl, Hydrodynamics Laboratory, California Institute of Technology,
Pasadena 4, Calif.

i

i
Purpose: To further the advancement of hydraulics through coordination of endeavor with

j

related fields of fluid mechanics.

JOINT COMMITTEE ON GROUND WATER HYDRAULICS.

Purpose: To study the physical laws governing the occurrence and movements of ground
water and the engineering, econcsnlc, and legal aspects of its development, uses, and
conservation.

CCMCTTEE ON HYDRAULIC DATA AND FACTS.

Chairman, Paul Baumann, Los Angeles County Flood Control District, 751 South Figueroa St.,

Los Angeles 14, Calif.

Purpose: To stimulate, sponsor, and coordinate the gathering, compilation, and presenta-
tion of empirical data and facts, obtained from observations on existing structures and
water courses.

Sub-ccsmnlttee on Gate and Dam Crest Coefficients, D. C. Bondurant, Chairman.

COMMITTEE ON HYIKAULIC RESEARCH.

Chairman, Harold M. Martin, Bureau of Reclamation, Denver Federal Center, Denver, Colo.

Purpose: To initiate, orgeuiize, sponsor, and coordinate research in the hydraulic field.

Sub -committee on Cavitation In Hydraulic Structures, Robert T. Khapp, Chalrman-
Sub-committee on Density Currents, Albert S. Fry, Chairman.

COMMITTEE ON HYIROLOGY.

Chairman, Flnley B. Laverty, 502 Lalcevlew Road, Pasadena, Calif.

Purpose: (a) To stimulate in civil engineering practice the adoption of precepts,
theories, and design methods progressively developed In the field of applied hydrology;
(b) to sponsor activities designed to Increase knowledge of the phase of the hydrologlc
cycle beginning with the causes of rainfall and ending with the accumulation of runoff
into channel flow; (c) to maintain cooperation with the Section of Hydrology of the

American Geophysical Union, and other groups representing hydrology and related fields of

science; and (d) to encourage cooperation between federal, state, and private interests

in establishing and maintaining facilities for obtaining hydrometeorologleal data.
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Sub-cOTimittee on Evaporation for Hydrologlc Manual, Adolph F. Meyer, Chairman.
Sub -committee on Funoff for Hydrologlc Manual, Walter B. Langbeln, Chairman.
Sub -committee on Ground Water for Hydrologlc Manual, Donald Baker, Chairman.
Sub-committee on Precipitation for Hydrologlc Manual, Merrill Bernard, Chairman.
Sub-committee on Infiltration for Hydrologlc Manual, S. W. Jena, Chairman.

JOIMT COMMITTEE ON EESIGN ASD OPERATION OF MULTIPLE PURPOSE RESERVOIRS.

Chairman, Raymond A. Hill, Suite 1000, Edison Building, Los Angeles 13, Calif.

Purpose: To study and report on the problems Involved In the planning, design and opera-
tion of multiple -purpose reservoir systems with a view of obtaining an optimum watershed
developmemt and utilization.

JOINT CCWMITTEE ON FLOODS.

Chairman, Gerard H. Matthes, Broadway Central Hotel, Suite 5l8, New York 12, N. Y.

Purpose: To promote the collection and compilation of data pertaining to floods In the
United States, Including: the Interpretation of flood data; methods of flood control;
hydraulic factors underlying the design of flood control works; the operation of flood
control works; prevention of flood damage by methods other than flood control.

Sub-committee on Check Dams, Debris Dams, and Debris Basins, E. B. Debler, Chairman.
Sub-ccamnlttee on Flood Control Structures other than Reservoirs, G. R. Williams,
Chairman.
Sub-committee on Underscour at Brldge-plers and Abutments, C. F. Izzeo'd, Chairman.
Sub-committee on Review of Flood Frequency Methods, W. P. Creager, Chairman.

JOINT CCMCTTEE ON SEDIMENTATION IN RESERVOIRS.

Chairman, Carl P. Vetter, Bureau of Reclamation, Boulder City, Nevada.

Purpose: To study and report on problems connected with the depositing of sediment in

reservoirs, Its prevention and reduction.

Sub-committee on Physical Aspects, H. F. Blaney, Chairman.
Sub-committee on Remedies, Nathan C. Grover, Chairman.
Sub -committee on Sources of Sediments, Carl B. Brown, Chairman.
Sub-committee on Economic Effects of Sedimentation, A. P. Learned, Chairman.

JOINT CCMMITTEE ON SNOW, ICE, AND PERMAFROST.

INTERNATIONAL INTERIM CCMflTTEE, Sixth International Conference of Ship Tank Superintendents.

Chairman, K. 3. M. Davidson, Director, Experimental Towing Tank, Stevens Institute of

Technology, Hoboken, N. J.

WATER RESOURCES DIVISION, American Water Works Association.

Chairman, Executive Board, R. M. Legette.



174 Ccmmittees

TECHNICAL AND RESEAECH CCMMITTEE, Society of Naval Architects and Marine Engineers.

Chalnnan, Edward L. Cochrane, Society of Naval Architects and Marine Engineers, 29 West 39th
Street, New York 18, N. Y.

Sub -committee on Hydromechanics, K. S. M. Davidson, Chairman.
This committee Issues annually a bulletin listing research projects In progress In the
United States related to naval architecture and marine engineering. Copies may be ob-
tained by addressing the Secretary, Herbert S. Howard, Hydromechanics Sub-ccHmnlttee,

The Society of Naval Architects and Marine Engineers, 29 Vest 39th Street, New York Iti,

New York.
Sub-committee on Ship's Machinery, Mark L. Ireland, Jr., Chairman.
Sub-ccMimlttee on Ship's Structures, Matthew G. Forrest, Chairman.

INTEKNATIONAL ASSOCIATION FOR HYDRAULIC STRUCTURES RESEAECH.

President, Lorenz G. Straub, Director, St. Anthony Falls Hydraulic Laboratory, Hennepin Island

Minneapolis Ik, Minn.

The Association Issues annually a bulletin listing hydraulic research in progress throughout

the world (excepting United States and Canada, and the Soviet countries). Copies may be ob-

tained on subscription by addressing the Secretary, Professor J. Th. Thljsse, Raam 61, Delft,

Netherlands.
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BYRON JACKSON COIPANY.

Considerable research Is underway relating to oil pipe lines and special valves as veil as

I

large centrifugal pumps.

Dr. Maurice L. Albertson has been designated Head of Fluid Mechanics Research. The hy-
draulics laboratory is being increased by an extension 100 feet by 80 feet vhich is expected

to be finished in the summer of 1951.

COLUMBIA UNIVERSITY, Fluid Mechanics Laboratory.

!
During the past year the laboratory has been overhauled and reorganized.

jcORNELL UNIVERSITY, School of Civil Engineering.

I

During the past year the laboratory has been renovated. Piping, flumes, and undergraduate
I

experimental setup have been altered to provide more floor space and greater accessibility.
The top floor has been arranged vith numerous demonstrations of fluid flov phenomena. A
large wave tank has been constructed and is In use on studies of beach stability.

^OWA INSTITUTE OF HYEKAULIC RESEARCH.

' Engineering Hydraulics , the Proceedings of the Fourth Hydraulics Conference held at Iowa
I City in June 19^9, is now available in book form from John Wiley & Sons, New York.

Dr. John S. McNown is on a one-year assignment to teach at the University of Grenoble and
to conduct research at the Neypric Hydraulics Laboratory in France. Professor Antolne Craya
of Grenoble, is taking Dr. McNown 's place during his absence.

Mr. Simon Ince, Research Associate, is presently compiling a comprehensive history of hy-
draulics. He will welcome suggestions as to rare source material, Illustrations, and other

I

pertinent information relative to the development of the science in this country and abroad,
i On October 2-4, 1950, the Institute was host to the Eighth Underwater Ballistics Conference,

I
sponsored by the Office of Naval Research. A total of 55 participants attended from the
United States and England.

THE JAMES LEFFEL & CO.

The continuing progressive program will Include general testing of model turbines to deter-
mine characteristics, special tests to fit requirements of specific installations, and
experiments to determine environmental effects on turbine performance of conditions or
limitations of settings. Reaccumulatlon of information and increase in skill In testing
technique has led to Installation of instruments and devices permitting more accurate re-
sults over wider ranges of performance.

UNIVERSITY OF MASSACHUSETTS.

The Giumess Engineering Laboratories Building completed in 19't9 provides 1400 square feet
of floor area for the fluid mechanics laboratory. It is provided with a reservoir capacity
of 16,500 gallons below flow level, and a 1^00 gpm centrifugal pump supplies a constant
head tank. Designed primarily as an undergraduate instructional laboratory, space and
equipment are available for hydraulic research which will be started this year.

PELTON WATER WHEEL CC»CPANY.

During the past year a mountain laboratory in the Southern Edison Company Pleuit # 1 at Big

t

Creek has been completed for high head tests up to 2000 feet.

The Pelton Laboratory in San Francisco is being rearranged to permit several simultaneous
1 tests, including reaction and impulse turbine efficiency tests.

OLORADO AGRICULTURAL AND MECHANICAL COLLEGE.
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THE PEMSYLVMIA STATE COLLEGE, Ordnance Research Laboratory. i W

1

'

The Garfield Thomas Water Tunnel has been in operation since March 1950. Velocities as
i

'

high as 83 fpa have been obtained In the 4b-lnch diameter working section. Tests of bodies
In the tunnel are starting; propeller tests should be underway In the spring of 1951.

'

PUBDUE UNIVERSITY. '

'

\.
ill

Professor F. W. Greve died June I3, 1950. W. I. Freel, Associate Professor of Civil
Engineering, has been assigned to the hydraulic laboratory.

j

'

TEXAS ENGINEERING EXPERIMENT STATION, A 8c H College of Texas. 1

'

'

1

Professor Carl W. Morgan Is In charge of the laboratory during the absence of Professor
Walter L. Moore, who Is on leave for a year to continue academic work at the Iowa Institute!

of Hydraulic Research. I'

WAYNE UNIVERSITY, Department of Civil Engineering.
j

It Is expected that the new engineering building will be completed within a year, and the
new Hydraulic Laboratory will then be ready for use.

|

UNIVERSITY OF WISCONSIN, College of Engineering. I

During the sunmer of 1950, Dr. Arno T. Lenz was with the Bureau of Reclamation In Idaho
working on an irrigation water supply and return flow problem in connection with the Rath-
drum Prairie Project.

DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS, Waterways Experiment Station.

A considerable portion of the work of the Waterways Experiment Station during the year has i

been of a general nature to provide basic data for the developmemt of design criteria. I

Particular emphasis has been placed on the procurement of field data, and an active program
of field data collection has been initiated.

I

I

DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION, Denver Federal Center, Denver, Colo.

On July 20 and 21, 1950, the Engineering Center, of which the Hydraulic Laboratory la an
integrated part, was dedicated and an open house was held. During two days an estimated '

40,000 visitors Inspected the laboratories. Dr. Edward U. Condon, Director of the Nationalj

Bureau of Standards, delivered the dedication address. '

The position of Head of the Hydraulic Lpbcratory, left vacant by the death of J. E. Wamock}
in December 19^9, has been filled by the appointment of Harold M. Martin.

DEPARTMENT OF THE NAVY, OFFICE OF NAVAL RESEARCH.

Dr. E. Bromberg, formerly of Reeves Instrument Corporation, has been appointed Head of the

Mechanics Branch of ONR. Dr. Bromberg relieved Dr. John V. Wehausen who became Editor of

Mathematical Review.

e
1
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Accelerated motion
disks (ttl3) 13

spheres (llOU) 39

I flumes (100) 66
Jets (1099) 38
models (995) 117

;Alr pollution (1283) 151
Airfield drainage

detention storage (931) 71
Junctions (621) 71
outlets (1167) 72

' runoff (531) 15

!

" (1204) 106

e
;

spillway (952) 72
jAlrfoils, cascades (1118) 49
lApparatus

channels rotating (279) ^

coast model basin (975) 97
cyclone, llquld-llquld (ll4l) 58

llquld-solld (905) 57

(906) 58

j

flood forecasting (1010) 123

j

flume, glass vail (637) 77
) laboratory equipment (853) 38

I

permeameter, wall effect (1172) 75
polarlscope, demonstration (1115) ^3

precipitation gage (5^7) 28
"

, radio (1012) 12i*

pressure recorder (791) 155

rubber seal tester (1199) 10^

sand sampler (664) 97

1 sand separator (52) 17

i sediment sampler (19*+) 107

(1234) 128

(734) 153

sedimentation tank (925) 69
stream gage (77^) 150

(1013) 124

tank, electrolytic (470) IkO

viscometer (IO9O) 28
water measurement (1177) 78
water table (610) 65
water tunnel (79) 35

(129) 62

(1150) (1151) 63
(92k) 68

wave gages (977) 98
wave generator (973) • 97
wave tank (399) 96

I

wind tunnel (108I) 25
;

" " (1152) 63
; Backwater

reservoirs (775) 153
uniform channels (437) 125

Baffle piers, cavitation (993) 117
Barges

design (1124) 50
(1129) 51

resistance (585) 50
skeg design (1125) 50

Beaches
artificial (976) 98
by -passing sand, Inlets (975) 98
effect. Jetties (970) (971) 97
equilibrium profile (I8I) 95
model laws (l84) 95
shallow soundings (974) 98
structures, design (972) 97
wave action (47) 11

(529) 12
(1087) 26
(1088) 27
(181) 95
(660) (661) (663) 96
(664) 97

Bibliography, ships (t)95) 75
Blow-out head (947) 77
Boundary layer

conduits (290) 24
flumes (592) 56
open channels (62) 24

(1100) 38
(592) 56

pipes, rotating (1120) 49
slots (328) 62
surfaces (854) 38
turbulent (627) 74

Breakwaters
energy absorption (IOO7) 122
floating (b67) 44
pervious and impervious (998) II7
rubble-mound (257) Ill

" (999) 117
wave diffraction (47) 11

Bridge piers
head losses (824) 21
scour (1097) 33

" (568) 57
" (506) 45
" (332) 66

Bubb les
diffusion (1060) 14

ice sheets (II56) 64
oxygen transfer (58O) 47
resorption (8O5) 5

Bulk modulus, oils (904) 57
Canals

Irrigation
linings (151) 92
seepage (820) 20

(548) 28
(1091) 28

transitions (850) 37
Capillary flow

dams (615) 68
leakage (1122) 49

Causeway
effect on tides (1048) 157

Cavitation
baffle piers (995) 117

I
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Carltation
basic research

Calif. Inst, of Tech. (15)... 4

David Taylor Model Basin (711) 141
Iowa State Univ. (79) (til) 35
Mass. Inst, of Tech. (512) (579) ^7
Northwestern Univ. (526) 57
Stanford Univ. (624) 74
Waterways Experiment Station (993)... 117

boundary misalignment (90) 42
bubbles

air nuclei (804) 5

cavity shape (1270) 143

conduit contractions (72) 3^

dynamics of (tS05) 5

gate slots (993) 117

intake (674) 114

offset Joints (993) 117

pipe bends (993) 117

pipes (117) - 52
propellers (113^) 55

(605) 62
rotating channels (279) 1

sluice gates (79) 35
" " (219) 109

stilling basin steps (993) 117
tunnels (460) 129

(726) li*6

turbines
Francis (79ti) (799) 1

(1056) 2

models (1133) 5^
propeller (271) (1052) 1

(1054) (1055) 2

unsteady motion (579) ^7

water tunnel (79) 35
Cavities

collapse (1139) 56
drag (1271) 1^
formation (715) 1^2

shape (1270) 143

Channel improvement
confluences (9til) 106

flood control
Cumberland, Md. (230) 110

Farm Creek, 111. (987) II6

Hoosic Elver, Mass. (1211) 119
Los Angeles River (1203) 106

lower Miss. Biver (237) HI
Memphis, Tenn. (23^) 110

middle Miss. Eiver (236) Ill

St. Maurice River, Quebec (1045) 156

navigation
Calcasieu River, La. (24?) Ill

Charlestown Harbor, S. C. (678) 115

Delaware River, Pa. (425) 113

Fraser River (1044) 155

Hale's Bar Dam (1039) 1^
Lynnhaven Bay, Va. (672) 113

Memphis, Tenn. (234) 110

Mlas River, Minn. (983) I08

Channel improvement
navigat ion

Miss. River, Miss. (989)..
Raritan River, N. J. (679)

Channels (see Open Channels)
backwater (457)
confluences (981)
conservation linings (152-153).
contractions (308)
cross-sills (1063)
meanders (IIO9)

(226)

(682)
rotating flow (279)
steep (524)
trapezoidal (6ti2)

C offerdams
Chief Joseph Dm, Wash. (40ti)

McNary Dam, Ore. (I89)

(1201) (1202)
Ramapadasagar Dam, India (333)

Conduits
bends (1290) ,

boundary layer (290)
Detroit Dam, Ore. (1196)
energy losses (32)
inlets (72)

(218) ,

Lookout Point, Ore. (978) ,

Narrows Dam, Ark. (420)
semi-circular (1069)
separation at expansions (289)

Corrosion
condenser tubes (472)
pipes (154)

(472) ,

plumbing (49) ,

Culverts
concrete (108). ,

drop inlet (ill) ,

entrance losses ( 1161 ).........
general research (IO8) ,

outlets, flaring ends (059)
Cylinders

semi -submerged { 6O9 )

vibrations (178)
Dams

cut-off wall (9^7)
earth (615)
gallery drainage (771) ,

leakage (773)
Density currents
basic research (8)

formation and control (339)....
interface (II63)

model laws (159)
reservoirs
model testa (IO98)

sedimentation (307)
suspended sediment (8)

(805)
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Subje

Density currenta
reservoirs

suspended sediment ('•^36) 12^
salt water intrusion

i

Calcasieu Elver, La. (243) Ill
Delaware Elver, (^25) 113
Florida (395) 9'*-

stability (307)
Detention storage, structure (931) 71
Diffusion, heat (b22) 21
Disks, accelerated motion (bl3) 13
Draft tubes, design (536) 19
Drainage

j

Coechella Valley, Calif. (26) 8
!

Florida (396) 9^

j

galleries, dams (771) 152

!

Imperial Valley, Calif. (590) 91

manual, Irrigated lands (390) 91
San Fernando Valley, Calif. (391) 91

Drop structures (IO75). 23
Electric analogy

surge tanks (B69) ^7

j

three-dimensional (72) 3^
'Embankments (291) 27

i

Entry, water

I

cylinders (715) 1^2

1
" (717) 143

model laws (7 16) 142
spheres (714) (715) 142

(717) 143
various shapes (1269) 143

Erosion control
!

contour Irrigation (393) 91

j

streams, meandering (226) 110
Tennessee Basin (777) 154

Erosion research
canal, ditch linings (15I) 92
conservation feirming (150) 93
earth tests (1034) 133
effect sediment characteristics (69).. 34
effect vegetation (261) 84

(376) 87
forest Influences (38O) 88

(657) 89
mountain watersheds (26I) 84

(376) 87
range management ( 27 ) 8
semi-desert vegetation (657) 89
spillway sites (1034) 333
stream-bed (69) 34

Evaporation
arid regions (445) 125
effect of reforestation (439) 125
evapo-transpiration (1222) 126
heat diffusion (822) 21
Illinois (555) 30
lakes (1226) 127

I measurement ( IOI5 ) 124
reservoirs (765) 153
Salton Sea (390) 91
semi-desert vegetation (657) 89

Index 179

Evaporation
urban areas (564) 32
watersheds

Shaver Creek, Pa. (131) 61
Tennessee Basin (765) 153

Filtration (960) 82
Fire control (IO65) 15
Fish ladders

Aftma

Holyoke, Mass. (II83) 83
Ice Harbor Dam, Ore. (405) 101
McNary Dam, Ore. (I89) 98

(401) 99
Tobique Elver (1286) 157

design (1285) 155
diffusers
McNary Dam, Ore. (402) 100

" " (667) 102

(1200) 104
Fish screens, head loss (1043) 155

" (1249) 135
Flood control

basin, Whittler Narrows (98O) 106
crop rotation (59^) 93
research (II86) 84
retarding basins (II3I) 53
rivers

Cumberland, Md. (23O) 110
Farm Creek, 111. (987) 116
Memphis, Tenn. (234) 110
Mississippi basin (236) (237) Ill
Ouachita Elver, Ark. (675) 114
Tennessee Elver basin (772) 152

Flood discharge
frequency-magnitude (1233) 128
measurement (691) 126

Flood forecasting
Wisconsin Elver (368) 80

Fluldization (II38) 55
Flumes

air entralnment (100) 66
boundary layer (592) 56
gaging station (379) 88
tilting (637) 77

Frost In ground (1187) 85
Gas

Jets (882) 48
supersonic flow (311) 46

Gates
cavitation (993) 117
dams

Ice Harbor, Ore. (406) 101
McNary, Ore. (665) 102

meter (539) 20
(1072) 22
(1028) 152

operation (1206) IO8

(1252) 136
rubber seal tester (1199) 104

sector (857) 43
slide (219) 109
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Gates
slide (iH9) 112

" (1255) 156
" (1256) 137

sluice (1207) 119
tainter (669) I05

(980) 106
wicket (986) 115

Ground water
artificial recharge (559) 30
Carroll County, 111. (843) 31
Champaign County, 111. (844) 31
Coachella Valley, Calif. (26) 8
Cook County, 111. (1140) 58
East St. Louis area (561) 31
effect forests (656) 85
electric flow net (1221) 126
electric log (1016) 126
electrolytic potential (450) 125
electro -transfer (447) 125
fluctuations (821) 20
hydrologic cycle (1092) 31
irrigation (389) 90
Jo Daviess County, 111. (tt43) 31
Lake County, 111. (1140) 58
Peoria area. 111. (560) 30
Kalston Creek, Iowa (66) 33
Bapid Creek, Iowa (68)
reforestation (439) 125
Republican Elver, Colo. (819) 20
reservoirs (766) (767) 151
Stephanson County, 111. (543) 31
stream flow (1220) 126

" (1223) 127
Tennessee Valley (777) (78o) 154
thermal-transfer (447) 125
unsaturated flow (I69) 124

variable flow (545) 31
Guide vanes (104) 67
Gutters, highways (IO96) 33
Harbor design (1003) 118
Harbor improvement

Apra Guam (528) 12

Charleston. S. C. (678) T!5
design (1003) 118
Grayg Harbor. Wagh. (1210) 119
Harrigvllle. Mich. (1123) 50
Memphis. Tenn. (234) 110
penetration, wave energy (808) 6

Port Washington. Wise. (1208) 119
Harbor models, scale effects (1002) llR

Heat, effect on flow (591) 51
Heat transfer

cooling towers (IO59) 14

general research (508) 6

(822) 21
supersonic flow (580) 48

Highway drainage
culverts (859) ^5

(108) 67

(1161) 69

Highway drainage
culverts (ill) 70
embankment s ( 29 1 ) 27
flow gage, sewers (llll) 41
gutters (1096) 33
sediment in sewers (llOl) 39

Hydraulic history (1102) 39
Ice, frazil (II58) 65
Ice Jams (1046) 156
Ice sheets, fracture (II56) 64
Infiltration

contour irrigation (393) 91
effect vegetation (376) 87

(658) 91
recharge basins (1125) 127
soil (25) 8
" (1058) 9

(1222) 126
Inlets

conduits (72) 34
culverts (111) 70
drop (573) k2
gutters (1080) 25

(109^^) 32
(1095) 33
(555) 41

Instruments
current meters

turbine ratings (735) 1^7
electric logs, groundwater (IOI6) 126
flow gage, storm sewers (llll).. 41
hot-wire, anemometer (851) 38

meter (467) 139
irrigation (1028) 132
polarlscope (330) 6I
precipitation gage (547) 28
pressure cells (1004) II8
pressure recorder (I04l) 150
radio rain gage (1012) 124

river gage (IOI3) 124
" (774) 150
" (1280) (1281) 151

shallow water sounding (974) 98
velocity meter (1004) 115

velocity vane (1232) 128

velometer (61) 24

wave gage (660) 96
" (977) 98

(1004) 118

Intakes
conduit, design (215) 109
dams (674) 114
" (965) 82

gage (1273) l46

log diversion (792) 156

losses (1291) 155
pressures (1243) 134

Irrigation
canals

linings (151) 92
seepage (548) 28
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Irrigation
canals

seepage (620) 20
concrete pipe (24) 8

I control of water (1189) 91
drainage studies (390) (591) 91
erosion, contour Irrigation (393) 91
farm pipe lines (29) 9
farm structures (24) 8
Imperial Valley, Calif. (390) 91
percolation (389) 90
pipe friction (24) 8
pumping plant, pipe fittings (56) 18

i
Rockdale soils (397) 94

' San Fernando Valley, Calif. (391) 91
snow surreys (55) 18

(387) 90
soil moisture (20) 6

(22) 7

(26) 8

(393) 91
soli permeability (658) 91
sprinkler, perforated pipe (1190) 92
sprinkling systems (21) 7

(29) 9
(842) 28
(641) 79
(1193) 92

structures (24) 8

(29) 9
Texas (1176) 76
water measurement (24) 8

(1177) 78
water supply (23) 7

(27) 8

(55) 18

(387) 90
well drilling (24) 8

Jets
air entralnment (1099) 38
droplet dynamics (1066) 15

free, water tunnel (924) 68
mixing, coaxial, gas (882) 48
pressure distribution (72) 34
submerged, diffusion (75) 34

(948) 77
Jetties

design, location (38) 10

effect littoral drift (970) (971) Q7

effect vave action (529) 12
Lynnhaven Inlet, Va. (672) 113

Lake levels, storm winds (160) 121

(770) 152
Leakage

capillary flow (1122) 49
dams (773) 152

(615) 6tt

pipes (791) 155
reservoirs (767) 151

Liquids, thermodynamics (957) 81

Locks
approaches

Intracoastal Waterway, La. (417) 112

filling, emptying systems
Ice Harbor Dam, Ore. (407) 101

Intracoastal Waterway, La. (417) 112
Jim Woodruff Dam, Fla. (676) 114
McNary Dam, Ore. (I89) 98

" (191) '. 99
Miss. River, Keokuk, Iowa (985) 108
" " St. Anthony Falls (985). 108

New Cumberland, Ohio River (985) IO8
St. Anthony Falls, Minn. (412) 107

hlgh-llft (985) 108
ta inter gates
McNary Dam, Ore. (666) 102

Log chutes, design (792) I56

Logs, floating, forces (1047) I56
Manifolds (82) 55

" (1171) 7**

Meanders (IIO9) 40

(226) 110

(682) 115
Meters (see Nozzles, Orifice meters, Venturis)

calibration (124) 55
turbine ratings (755) 147

crest stage gage (III6) 44
Gentile (800) 2

(802) 3

(922) 65
high-velocity (1205) IO6

hot-wire (467) 159
" " (851) 58
irrigation (24) 8

(1024) 152
permeamcter (1172) 75
precipitation gages (547) 28
pulsation eliminators (597) 59
turbulence (578) 46
velocity, electro-magnetic (46) 11

(61) 24
optical (1106) 40

viscometer, absolute (IO9O) 28
water, disc (11«2) 83

Model distortion (994) 117
Model laws

air entralnment (995) 117
air instead of water (996) 117
beaches (184) 95
density currents (159) 121
scale effects

harbors (1002) 118
spillways (1101) 118

small models (595) 56
streams, meandering (226) 110
water entry (716) 142
waves (184) 95

Model roughness standards (1000) 118

949143 O - 51 - 13



I

162 Subje

Model verification
pressure measurement

penstocks. South Holston Dam (762).. I50
sluices, Cherokee Dam (75b) 149

Douglas Dam (759) 149
Hiwassee Dam (763) 150

spillway piers and baffles
Kentucky Dam (76I) I50

prototype confirmation
Chief Joseph Dam, Wash. (40B) 101
general (221) 110
Ice Harbor Dam, Ore. (405) 101
Ramapadasagar Dam, India (333) 6?

Nozzles
calibration (910) 60

, Kennlson (963) 82
flow measurement (526) 12
fog (48) 15
Installation effects (685).. 122

(1037) 1^1
mixing (40) 10
pressure distribution (72) 34

Open channels (see Channels)
air entrainment (100) 66
artificial roughness (535) 19

(644) 80
backwater (437) 125
boundary layer (62) 24

(1100) 58
" (592) 56

flow around spheres (6II) 68
" past slots (328) 62

formulas (1093) 32
laminar flow (562) 32
stable shapes (1265) 138
steep slope (524) 2

(100) 66
supercritical flow (83I) 23

" (620) (621) 71
air entrainment (100) 66
contractions (308) 45
diverging (114) 71
Junctions (620) 71

supersonic flow (3II) ^+6

transitions (114) 71
trapezoidal (620) (621) 71

, flumes (379) 88
uniform inflow (1217) 123

Orifice meters
calibration (910) 60
eccentric and segmental (598) 60
installation effects (685) 122

(1037) I'H
pulsating flow (597) 59

Orifices
in series (878) 48
vortex flow (II8I) 82

Outlets
dam, drop-inlet (573) '2
ditch (1167) 72
drop spillway (112) 71

Index

Outlets
drop spillway (932) 72

j

flaring ends (859) '5
1

pipe, cantllevered (II68) 72
short, in dams (290) , 24
sluice (997) 117

;

Outlet works '

dams
Bhakra, India (536) I9
Boysen, (462) 129 1

Coralville (984) 108 I

Falcon, Pio Grande (1024) (1025) 131
Fontana (724) (725) 145
Ft. Peck, Mont. (668) 105
Garrison, N. D. (211) 109
Heart Butte (460) 121
Keechelus (125^) 136

'

Keyhole (1022) I30
i

Little Pine Creek, Pa. (575) 42
i

Medicine Creek (1238) 133
Oahe, 3. D. (1212) 120
Orwell, Minn. (982) 107
Palisades (1258) 137 '

Philpott, Va. (677) 114
;

Kio Hondo, Calif. (98O) 106
Soldier Canyon (1240) 134
South Eolston (730) 147
Spring Creek (698) I30
Trenton (I256) 137
Watauga (729) 146
Willow Creek (1244) 134

sluice portals (997) 117 '

spillway tunnels
South Holston Dam (730) 147
Watauga Dam (729) l46 I

valve operation
Fontana dam (744) 148

vibration (1254) I36
Penstocks
Chief Joseph Dam, Wash. (4lO) 102

1

South Holston Dam (762) 15O
Percolation studies

j

San Joaquin Valley, Calif. (389) 90
Piezometer openings '

turbulence effects (363) 79
(643) 80

,

Piling, sheet steel (I85) 95 |
Pipe fittings

I

cavitation (993) 117
guide vanes (104) 67
head loss (56) 18

i

" (1144) 60

(366) 80
salt water (472) 142
tees (32) 9
welded (958) 81

Pipes
bends (104) 67

elbows (1144) 60
" rotational flow (III9) 49
" separation (289) 24
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Pipes
cavitation (117) 52

(993) 117

corrosion (15^) 121

(1251) 128

(472) 142

discharge measurement (II9I) 92
effect, shape (642) 79
entrance sections (29O) 2k

(1082) 26

(627) 7**

expansions (IIU5) 60
outlets (1295) 158

flexible (1192) 92
flow formulas (586) 52

iehk) 80
flow of mixtures

air-water (556) 67
solid-gas (40) 10

suspended solids (98) 98
(1295) 158

two-phase, two-component (4l) 10

iriction
aluminum (950) 78
concrete (24) 8

(952) 78
corrugated (II98) 104

high pressure (956) 81

pumping plants (56) I8

roughness (586) 52
(9H) 76

(566) 80
" , artificial (1) 29

(644) 80

salt water (472) l42

short (517) 52
" , Intakes (850) 25

heat transfer (40) 10

(880) 48

(1067) 15

hydraulic radius (642) 79
irrigation systems (29) 9
leakage (791) 155
manifold ports (62) 55

(1117) 74
perforated (II90) 92
rotating, boundary layer (1120) 49
short, intakes (65O) 25
small siphons (II6) 51
standards, house sewer (IOO5) 122
suction (117) 52
surge suppressors (127) 56
surges (1180) 79
transitions (518) 52
turbulence (565) 79

(645) 80

(467) 159
velocity distribution (587) 55

" fluctuations (46) 11

vertical (517) 52
vibrations (II60) 69
welded Junctions (52) 9

Pltot tubes
development (45) 11

high -velocity (1205) IO6

Reynolds number (88I) ^8

Plates, drag
multiple (1105) 59
rough (854) 58

Plumbing
backflow prevention (49) I6

contamination (1216) 125

conventional systems (1215) 125

corrosion (49) 16

cross-connections (49) I6

fixtures (49) I6

flow In systems (1214) 122

frost closure (452) 121

stacks, capacities (455) 121

trailer coaches (1216) 125
traps, self-siphonage (I66) 121

vents, stack (I66) 121

(1216) 125
" " frost closure (452) 121

wet (166) 121

Polariscope
demonstration (1115) ^5
design (550) 61

Porous media, flow
basic research (60) 24

effect of chloride content (860) 45
electro-transfer effects (447) 125
multl -phase (282) 12

spheres (590) 55
(616) 68
(626) 7I*

thermal-transfer effects (447) 125
turbulence (557) 50
two-phase media (59) 10

unsaturated flow (169) 124
Power plant, hydro-electric (951) 78
Pressure distribution

basic research (79) (81) 55
building forms (299) 56
by electric analogy (72) 5**

" " " (470) 140
deformation of metals (512) 47
entrances (1245) 154
profiles, computation (1121) 49
slots (528) 62
spheres (611) 68

(715) 1^*2

submerged bodies (I6) 4
" (579) '7

" spillway (1105) 59
Pressure measurement

electric analogy (72) 5^

(470) 140

pipes, piezometers (565) 79
(645) 80

pressure waves (512) 47
sluices
Cherokee Dam (758) l49

Douglas Dam (759) 1*^9
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Pressure measurement
sluices
Hlvassee Dam (763) 150

sphere (713) 1^2
wave action (38) 10

Pressure regulator (1251) 136
Propellers

critical speeds (1053) 2
electro-magnetic analogy (920) 63
symmetric wakes (921) 63

Prototype analysis (1213) 120
Prototype, check tests

penstocks (762) 150
sluices (758) (759) 1^9

(763) 150
spillways (761) 150
tallrace (1279) 150
tunnels (76O) 1^9

(1277) (1278) 150
Pumping plant, sewers (683) 115
Pumps

adjustable blade (II70) 73
diaphragm (IO85) 26
research (806) 5
suction, air (810) 13
testa (1132) 54

Rainfall
altitude effect (778) 15^
artificial, airport runways (531) 15
effect of altitude (778) 15^
gages (547) 28
hydrologlc cycle (1092) 315
maximum (779) 15^
radar research (553) 29
radio gages (77*^) 150
rainfall -runoff (1078) 25

(56U) 32
(68) 34

" " (856) kl
(91tt) 60

(959) 81
" " (772) 152

(768) 153

(777) 154
research. Southern Calif. (26I) 84
Tennessee River Basin (768) 153

" (778) (779) 154
tree growth (1155) 64

Rpnge management practices (27) 8
Reservoirs

backwater (775) 153
density currents
model tests (109tt) 33
suspended sediment (8) 3

(436) 125
design. Clarion River, Pa. (426) 113
evaporation (765) 153

, arid regions (445) 125
ground water (766) 151
leakage (767) 151
sedimentation (307) 45

Reservoirs
gedimentatlon (1284)
seejiage (445)..
silting (8)
arid regions (445)
Illinois (552)
Lake Mead (436)
Safe Harbor (1157)
stock water (1227)
temperature gaging (769)
Tennessee River (764)

" (785)
Texas (386)
water supply, Illinois (551)..
water travel (787)
wind, wave heights (770)

Revetments
Miss. River (1159)
stream control (11)

, bends (8l2)

, meandering (226)
Roughness

absolute, pipes (366)
artificial

open channels (644)
pipe fittings (366)
pipes (1)

" (644)
sediment transportation (535)
standards, models (lOOO)
surfaces, drag (854)

Runoff
airport runways (531)
arid regions (445)
denudation effects (23)

(27)
detention storage (931)
effect of forest (656)

" " " (376) (377)...
" on unit hydrograph (566)

forecasting
snow surveys (387) (388)
soil moisture (1014)

glaciers (1229)
hydrologlc cycle (IO92)

rainfall -runoff (564)

(566)

(777)
(856)

(918)

(959)
(1078)

urban areas (564)
" (856)

watersheds
Illinois (551)
Lafayette, Ind. (394)
Ohio and Great Plains (150)..
Pennsylvania (656)
Ralston Creek, Iowa (66)
Rapid Creek, Iowa (68)
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Bunoff
watersheds

Shaver Creek, Pa. (I3I) 6I

j

Tennessee River Valley (777) (780)... I5U

Utah (388) 90
Salt water intrusion

Calcasieu Biver, La. (243) Ill

Delaware Biver (U25) 113
Florida (395) (396) 9^*

Sand bolls (558) 50
Sand classification methods (52) 17

Send mixtures, permeability (556) 30

]

Sand traps, design (53) 17
"

, vortex tube (537) 19

Scour
bridge piers (568) 37

(306) 1^5

" (332) 66
dams
Ft. Bsndall, S. D. (67U) llU

revetments (11) 3

spillways (612) 68
stilling basins (823) 21

Screens, strainers (108^) 26

Sediment
analysis methods (302) 36
bed erosion (69) 3*^

exclusion (1260) 137

(1261) (I26U) 136
reservoir sampler (128U) 154

suspended, measurement (73'+) 153
waves (1164) 70

Sediment transportation
artificial roughness (535) 19
beaches (529) 12

bed load (IIO7) 40
Delaware Biver (425) 115
internal mechanics (7) 3

(1068) 16

measurement (I23U) 128

Niobrara Biver (1235) 128
sand movement ( 5^2 ) 25

channels with sills (IO65) 14

density currents (8) 5

(507) 45

(456) 125
forces on particles (28O) 11

meas urement ( 194 ) IO7

(754) 155
particle segregation (550) 15

reservoirs (586) 90
(456) 125

ripple formation (II65) 70
spheres, stream bed (6II) 68
suspended load (IIO7) 40

effect, turbulence (862) 44
"

, velocity dist. (862) 44

density currents (805) 5

internal mechanics (6) 3

meas urement ( 386 ) 90
(661). (665) 96

Sediment transport zt ion
suspended load
measurement (664) 97

(194) 107

(734) 153
Tennessee Biver (764) 15

1

Texas streams (386) 90
Watauga Dam (752) 4 147

Sedimentation
arid regions (445) 125
basins (1262) (I265) 158
general research (IO75) 22
reservoirs (552) 29

(1157) 65
(456) 125

(785) 154
river basins (1228) 127

Seepage
canals (820) 20

(548) (1091) 28
earth dams (615) 68
reservoirs (445) 125

Separators
electrostatic precipitator (1149) 62
liquid-liquid cyclone (ll4l) 58

solid cyclone (905) 57
(906) 58

oil -water (646) 80
Settling, fall velocity

effect boundaries (298) 56
shape (828) 22

(298) 56
" (628) 74

" suspensions (1073) 22
Sewers

pipes, standards (IOO5) 122
surges (685) 115

Sewage
activated sludge process (58O) 47
pumping plant (683) 115

Ships
commercial, design (1128) 51
deceleration, model (898) 54
design

injection scoops (710) l4l
fin-body interaction (1268) l4l
fishing vessels (1283) 157
motor-boats, transom Immersion (1127)... 50
planing surfaces (340) 75
propellers

cavitation (1154) 55
critical speed (1055) 2
electro-magnetic analogy (920) 65
symmetric wakes (921) 63

resistance
compilation, data (895) 73
frictional (468) l40
models (9OI) 54
theory (709) l40
tow-boat (940) 75
wave (1142) 59

I
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Ships
rudder force (1175) 76
small, design (LL26) 50

Stability
model studies (5) 51
submarines, automatic control (909).... 59
towed (907) 59
vater circulating systems (1135) 55
wave tests (113b) (1137) 55

" (1173) 75
" (im) 76

Shore protection, structures (3t5) 10

(529) 12

(972) 97
(lb5) 95

Silting
basins, Henderson County (733) 153
reservoirs

arid regions (445) 125

Illinois (552) 29
Lake Mead (445) 125

Tennessee Valley (785) 154
small watersheds (777) 154
streams, Texas (3t)6) 90

Siphons
Irrigation (24) 8
small pipes (116) 51

Slots (328) 62
Sluice gates

cavitation (79) 35

, design (219) 109
Sluiceways

Anma

Chief Joseph, Wash. (409) 101

(1197) 103

Hlrakud (b25) 21
discharge ratings
Cherokee Dam (739) I'^S

Douglas Dam (7^2) 148

Fontana Dam (743) (745) 148

Watauga Dam (1275) 149

pressure measurement
Cherokee Dam (758) 149

Douglas (759) 149
Hiwassee Dam (763) 150

Republican (1261) 138
Super lor -Court land (1256) 137

sand, design (53) 17

Snow, forecast, melting (1011) 124

Snow surveys
Colorado (55) (57) I8

Great Smoky Mountains (782) 154

photographic (57) 18

runoff forecasting (55) I8

(387) (388) 90
Soil moisture

contour irrigation (393) 91
effect cover (967) 85

denudation (23) 7
" timber cutting (377) 87

forecasting stream flow (1014) 124

Soil moisture
forest influences (380) 88

(657) 89
Imperial Valley, Calif. (390) 91
measurement (20) 6

(22) 7
(26) 8
(261) 84

movement (20) 6
(1058) 9

permeability (650) 91
relation to plants (I9) 6
San Fernando Valley (391) 9I
semi-desert vegetation (657) 89
small watersheds (777) 154
Southern California (261) 84
thermo dynamics (22) 7

Soil permeability (II78) (1179) 7b
(1194) 95

Specific gravity, oils (904) 57
Sphere, accelerated motion (1104) 39

"
, pressure distribution (611) 6b

(713) 142
Spillways
aeration

Pine Flat, Calif. (992) II6
research (b^Y) 22
Blhand Dam (b26) 22

check tests (76I) 150
comparison, profiles (266) 155
crest shapes (1077) 23
dams
Anchor (1033) 132
Baldhlll, N. D. (413) 107
Belton, Texas (1209) • 119
Bhakra, India (536) 19

(b27) 22
Boone ll27k) 147

Boysen (461) 129
C. J. Strike Power Dev. .(1184) 85
Cachuma (1246) 135
Cedar Bluff (704) 15I

Chlckamauga (709) 140

Chief Joseph, Wash. (408) (409) 101

Clarion River, Pa. (426) 113
Coralvllle (9b4) 10b

Davis (463) 129
Dorena, Ore. (192) 99
Falcon, Rio Grande (IO23) 131
Fal. i<lver, Kansas (1114) 42

Fontana (723) 145

Ft. Randall, S. D. (6^4) 114

Furman Shoals (10b9) 27
Garrison Dam (211) IO9

Genegantslet, N. Y. (9bb) 116

Goose Pond (649) 82

Guayabo, El Salvador (1166) 70
Hales Bar (727) (105b) 146

Heart Butte (460) 129

Hills Creek, Pa. (1112) 42

Hungry Horse (705) 130
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Splllvaya
dams

' Ice Harbor, Ore, (406) 101

i

Jackson's Bluff (641) 27
Jim Woodruff, Fla. (676) 114

Kentucky (76I) 150
Keyhole (1021) IJO
Lookout Point, Ore. (405) 100

Lyman Run, Pa. (1146) 6I

Mayo River (1267) 157
McNary, Ore. (169) 98

" (190) 99
(665) 102

Morganza Floodway, La. (213) 109
Ochoco (1030) 132

Olympus (1237) 133
Orwell, Minn. (982) IO7

Palisades (1256) 157
Phllpott, Va. (677) 11**

Pine Flat, Calif. (992) 116

Rihand (626) 22
Rio Hondo, Calif. (960) IO6

Shadehill (1026) 131

South Holston (728) 146

(730) 147

St. Maurice River, Quebec (1045) 156

Tiber (1242) 15^+

Tieton, Wash. (1029)... 132
Tobique River (1266) 157
Trenton (1253) 156
Watauga (726) 146

(732) 147

Willow Creek (I236) 152
(I2U4) 154

design (556) 19

(675) 115

, drop (112) 71
discharge ratings, dams
Apalachia (756) 147

Cherokee (736) 147

Douglas (741) 146
Flat iron (1259) 157
Ft. Loudoun [Ikb)..
Hale's Bar (7'+6)...

Ocoee No. 5 (755)..
Rihand (626)
Watt's Bar (755).-.

discharge, weir -type
drop (952),

146

149
149
22
149

(1269) 157

72
drop, design (112) 71
effect tailrace (752) 147

tailvater (62) 24

erosion control (612) 66
material testa (1054) 155

lateral (567) 57
(426) 113

(1256) 155
morning-glory, dams

Heart Butte (460) 129
Hungry Horse (705) 150
South Holston (728) 146

Spillways
morning-glory, dams

Watauga (728) 146

ogee, flow patterns (5^1) 2U

pressure distribution (IIO5) 59
profiles (266) 155
reservoirs. Clarion River, Pa. (426).... 115

roller-type bucket (673) 113
scale effects (1001) II8
siphon (1145) 60
Whittier Narrows (98O) IO6

Sprinkling systems
fire control (48) (IO65) 15

irrigation (842) 26

(641) 79
" (1076) 23

(1193) 92
, distribution (29) 9

Jets, distribution (21) 7
Stilling basins

datLS

Baldhill, N. D. (413) 107
Bhakra, India (536) 19
Boysen (461) 129
Cedar Bluff (704) I31

Chickamauga (709) 140
Chief Joseph, Wash. (409) 101
Clarion River, Pa. (426) 113
Coralville (984) 108
Davis (463) 129
Dorena, Ore. (192) 99
Ft. Randall, S. D. (674) 114
Garrison, N. D. (211) 109
Hirakud (625) 21
Hungry Horse (705) 130
Ice Harbor, Ore. (406) 101
Ma lad River, Idaho (1145) 60
McNary, Ore. (190) 99
Morganza Floodway, La. (213) 109
Narrows, Ark. (420) 112
Phllpott, Va. (677) 114
Rihand (826) 22
South Holston (730) 147
Texarkana (991) 116
Trenton (1253) 136

design (1074) 22
scour (625) 21

Stilling wells
meter gates (559) 20

" (1246) 155
Trenton Dam (1256) 137

Strainers (1064) 26
Streamflow forecasts

Colorado (55) (57) 16
snow surveys (55) (57) 16

(387) 90
Stream gaging
backwater (457) 125
bridges (690) 126
dam leakage (775) 152
gage (1013) 124
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Stream gaging
low velocity (128I) 151
radio gages (77^) 150
salt velocity method (llb5) 83

" (1266) 139
tape recorder (1280) 151
Tennessee Valley (769) 152
trapezoidal flumes (379) 8b

Streams
distribution, Calif. (IO6I) Ik

effect logging (969) 86

(1230) 128
erosion control (226) 110

" research (69) 3k

forest effects (439) 125
meandering (226) 110

(1109) kO
peak discharge (691) 126
roughness coefficient (783) 152
stage-discharge

Iowa (67) 33
Texas (586) 90

storm Intensities (566) 37
unit hydrographs (86I) kk

water quality (786) 152
Submerged bodies

pressure distribution
basic research (16) k

(579) kl
electric analogy (72) 3^
theoretical analysis (81) 35

scale effects (71^) 1^2

spheres and cylinders
drag coefficients (717) 1^5
supersonic speeds (717)
vibrations (178) 139

Surges
irrigation systems (1257) 137
pipes (llbO) 79
sewers (683) 115

Surge tanks
electric analog (869) kj

mechanical-pneumatic (127) 56
South Holston dam (731) l^T

" (762) 150
Tallraces

McNary Dam, Ore. (189) 98
Watauga Dam (732) IkJ

Tidal flow
channels
Charleston Harbor, S. C. (678) 115

Delaware Piver, Pa. (425) 113

Fraser River (104U) 155

Lynnhaven Bay, Va. (672) 113

Paritan Blver, N. J. (679) 115

effect of causeway (IOU8) 157

entrances (I2l8) 123

Sacramento-San Joaquin delta (1267).. •• 159

Strait of Canso (1048) 157

Tides, wind (IOO6) 122

Towing tank research
David Taylor Model Basin
Michigan tfeiverslty (585)
Newport News S. & D. D. Co
Northwestern University
Society of Naval Architects....
Stevens Institute of Technology

Trans it ions
canals (85O)
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PERIODICALS OF THE NATIONAL BUREAU OF STANDARDS

As the principal agency of the Federal Government for fundamental research in physics, chemistry,

j

mathematics, and engineering, the National Bureau of Standards conducts projects in fourteen fields:

i
electricity, optics, metrology, heat and power, atomic and radiation physics, chemistry, mechanics,

organic and fibrous materials, metallurgy, mineral products, building technology, applied mathematics,

electronics, and radio propagation. The Bureau has custody of the national standards of measurement
and conducts research leading to the improvement of scientific and engineering standards and of tech-

niques and methods of measurement. Testing methods and instruments are developed; physical

constants and properties of materials are determined; and technical processes are investigated.

I

Journal of Research '

I

Internationally known as a leading scientific periodical, the Journal presents research papers by author-

j

ities in the specialized fields of physics, mathematics, chemistry, and engineering. Complete details of

: the work are presented, including laboratory data, experimental procedures, and theoretical and mathe-

matical analyses. Each of the monthly issues averages 85 two-column pages; illustrated. Annual
subscription: domestic, $5.50; foreign, $6.75.

Technical News Bulletin

Summaries of current research at the National Bureau of Standards are published each month in the

Technical News Bulletin. The articles are brief, with emphasis on the results of research, chosen on
the basis of their scientific or technologic importance. Lists of all Bureau pubhcations during the

preceding month are given, including Research Papers, Handbooks, Applied Mathematics Series,

Building Materials and Structures Reports, and Circulars. Each issue contains 12 or more two-column

pages; illustrated. Annual subscription: domestic, $1.00; foreign $1.35.

Basic Radio Propagation Predictions

The Predictions provide the information necessary for calculating the best frequencies for communication

between any two points in the world at any time during the given month. The data are important to all

users of long-range radio communications and navigation, including broadcasting, airline, steamship, and
wireless services, as well as to investigators of radio propagation and ionosphere. Each issue, covering

a period of one month, is released three months in advance and contains 16 large pages, including perti-

nent charts, drawings, and tables. Annual subscription: domestic, $1.00; foreign, $1.25.

Order all publications from the Superintendent of Documents

U. S. Government Printing Office, Washington 25, D. C.
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