
’•...A 

Reference No. VI-6/lNHU 

U. S. DEPARTMENT OE COMMERCE 

NATIONAL BUREAU OE STANDARDS 

Lyman J. Briggs 

Director 

Burea 

NATIONAL BUREAU'OE STANDARDS 

HYDRAULIC LABORATORY BULLETIN 

SERIES A 

>: 

>■ 

;■ 

CURRENT HYDRAULIC LABORATORY RESEARCH 

IN THE UNITED STATES 

BULLETIN VIII 

January 1040 

WASHINGTON 

V* * V* V '**•/** V * 'V* '-v 

v. 

.** : 

\ 
f 
> 

r ■•'vyvv 



■. ;■ 



1 - 

TABLE OF C0HTE1TTS 

I ntroduction... 
Current projects in hydraulic laboratories. 
Hydraulic research in Canada. 
Abstracts of completed projects and references to 

publications. 
Foreign pamphlets received by the Hati nal Bureau of 

Standards and in the files of the national 
Ky dr and i c Labo rate ry. 

Translations. 

Page 

2 

.. 123 

.. 125 

.. 133 

Round-Table Discussion, The Hole of Hydraulic Laboratories 
in Geophysical Hesearch. 

Hydraulic He search Committees. 
Tndex to projects. 

.. 148 

.. 150 

DIRECTORY, 

Brooklyn, Polytechnic Institute of 
99 Livingston Street, 

Brooklyn, H. Y. 

75, 132 

California, University of 
Berkeley, California 

32, 125 

California Institute of Technology, 
Hydraulic Structures Laboratory, 

Pasadena, California 

60 

California Institute of Technology, 
Hydraulic Machinery Laboratory, 

padadena, California 

62 

California Institute of Technology, 
Cooperative Laboratory, 

Soil Conservation Service, 
P a saaena, Cal i f o mi a. 

68, 129 
139 

Clemson College, 
Clemson, South Carolina. 

8 

Colorado State College, 
Fort Collins, Colorado 

52 

Columbia University, 
Dept, of Civil Engineering, 

Hew York, H. Y. 

2 

Florida, University of 
Gainesville, Florida 

49 



-11 

Horton Hydraulic and Hydrologic Laboratory, 
Vo rheesville, li. Y. 

page 
4, 133 

Illinois,-University of 
Urbana, Illinois. 

46 

Iowa Institute of Hydraulic Research., 
The State University of Iowa, 

Iowa City, Iowa. 

30, 130, 
138 

Johns Ho plans University, 
Baltimore, Md. 

8 

Lehigh University, 
Bethlehem, Pa. 

10, 75 

Louisiana State University and A.& 1,1. College, 
University, La. 

9 

Massachusetts Institute of Technology, 
Hydraulic Machinery Laboratory, 

Cambridge, Mass. 

38 

Massachusetts Institute of Technology, 
Dent, of Civil and Sanitary Engineering, 

Canbridge, Mass. 

39 

Michigan, University of 
Dept, of Civil Engineering, 

Ann Arbor, Michigan. 

11 

Minnesota, University of 
St. Anthony Palls Laboratory, 

Minneapolis, Minn. 

44,137 

Hew Hampshire, University of, 
Durham, IT. H. 

13 

Hew York University, 
Hew York, H. Y. 

13 

Ohio State University, 
Columbus, Ohio 

74 

Oklahoma, University of 
Ho man, OkLaho ma 

14, 75 

Oregon Stake College, 
Corvallis, Oregon 

14 

Pacific Hydrologic Laboratory, 
53 Sutter St., 

San P ran cisco, Cal. 

31 



- Ill - 

Page 
Pennsylvania, University of 15 

Philadelphia, Pa. 

Princeton University, 59 
Princeton, N. J. 

Rensselaer Polytechnic Institute, 16 
Troy, II. Y. 

S. Morgan Smith Co., 58 
York, Pa. 

Stanford University, 18 
Stanford University, Cal. 

Texas, University of 18 
Austin, Texas. 

Wisconsin, University of 18 
Madison, Wisconsin. 

Worcester polytechnic Institute, 49 
Worcester, Mass. 

U._ S_._ GOVERHMEUT 

Corps of Engineers, 
Bonneville Hydraulic Laboratory, 

Portland, Oregon. 

76 

Beach Erosion Board Wave Tank, 
2100 Virginia Ave., IT. W., 

Washington, P. C. 

118 

Experimental Model Basin, 
ITavy Pspartment, 

Washington, P. C. 

145 

Geological Survey, 
Washington, P. C. 

78 

national Bureau of Standards, 
national Hydraulic Laboratory, 

Washington, D. C. 

110,152, 
135,146 

Panama Canal Hydraulics Laboratory, 
(Gov. C. S. Ridley), 

Balboa Heights, Canal Zone 

15 

Reclamation, Bureau of 83 
(Hydraulic Machinery Laboratory), 

U. S. Pent, of the Interior, 
Washington, D. C. 



~ IV - 

Reclamation, Bureau of 
(Hydraulic Structures Laboratory), 

U. S. Dept.of the Interior, 
Washington, D. C. 

P age 
79 

Soil Conservation Service 
at the Rational Bureau of Standards, 

’Washington, D. C. 

119 

Soil Conservation Service, 
Spartanburg Outdoor Hydraulic Laboratory, 

Spartan vurg, S- 0. 

121 

Soil Conservation Service, 
Dnoree River Sediment Load Station, 

Greenville, S. C. 

123 

Soil Conservation Service, 
Sedimentation Division, 

Washington, D. C. 

139 

Tennessee Valley Authority, 
Hnoxvilie, Tennessee 

86 

U. S. Waterways Experiment Station, 
Vicksburg, Miss. 

95, 140 

Weather Bureau, 
¥ashingt o n, D. C. 

34 34 



1 

CURRENT HYDRAULIC LABORATORY RESEARCH 
IN TEE UNITED STATES 

Compiled, "by the National Bureau of Standards, 
U. S. Department of Commerce, 

Washington, D. C. 

Edited "by Herbert IT. Eaton, 
Hydraulic Laboratory Section, 
National Bureau of Standards. 

■ Hydraulic Laboratory Bulletin, Series A. 

Volume VIII. January, 1040. 

INTRODUCTION 

The following issues of National Bureau of Standards Hydraulic 
Laboratory Bulletins, Series A and Series B, are still available: 

Series A. Current Hydraulic Laboratory Research in the United States. 

January 1936 
July 1936. 
January, 1937. 

" 1938. 
11 1939. 

Series B. Hydraulic Laboratories in the United States. 
First Revision, 1935. 

A law recently.enacted by the Congress prohibits sending Govern¬ 
ment publications through the mail free of postage unless a request 
therefor has been received. Consequently, the National Bureau of 
Standards is revising its mailing lists to which various publications 
are sent. If you wish to receive future issues of this Bulletin, it 
will be necessary for you to write to the Director, National Bureau of 
Standards, requesting that your name be placed on the mailing list for 
this series, provided you have not already done so. 

Keyg to Proejects. 

(a) Title of project: 
(b) Project conducted for 

( c) Nature o f project: 
(d) Investig atom: 
(e) Correspondent: 

(f) Purpose: 

(g) Method and scope: 

(n) Progress I 

(i) Remarks: 

Bu .letin 
ii 

n 

ii 

ii 

IV-1, 
IV-2, 
V-l, 
VI , 
VII 
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i 

CUB BEEP PROJECT S IN HYDRAULIC 
LABORATORIES 

COLUM3IA UNIVERSITY. (Dept. Civil Engineering). 

( 987) (a) 

(c) 
(d) 

(f) 

(g) 

(h) 

HYDRAULICS OB'BROADCRESTED WEIRS. 
Research (partly a series of Graduate Theses) 
T. H. Robinson, H. Eranke, R. Guernsey and A. E. Matzke 
under direction of Prof. Bakhmeteff. 
A study of flow over broadcrested weirs with particular 
emphasis on the physical aspects of the phenomena. Success¬ 
ive flow patterns and basic interrelations presented dimen- 
sionlessly in terms of dynamic similarity. Investigation 
of the possible use of the outflow section as a meter. 
Observations, including detailed measurements of velocity 
and pressure distribution, are carried out in a special 
precision weir, built into the regular tilting flume of the 
laboratory. 
Project three-quarters completed. 

( 988) (a) 

(c) 
( d) 

(g) 

(b) 

HYDRAULICS OF SLUICES. 
Re s es.r cli. 
E. Ebetsch and A. E. Matzke under direction of Prof. 
Bakhmeteff. Patterns of flow through rectangular sluices 
with particular emphasis on the physical aspects of the 
motion. Dimensionless representation of the main interrela¬ 
tions. In submerged motion, study of the spreading of 
turbulence in the boundary zone between the jet and the 
roller. The phenomenon of the "submerged jump". 
The studies are carried out in the tilting flume of the 
Laboratory. 
Research practically completed. 

(989) (a) 

(c) 
(d) 

(f) 

( g) 

FRICTION PATTERNS IN HYDRAULIC STRUCTURES. 
Research (partly Graduate Thesis). 
R. Guernsey and A. E. Matzke under direction of prof. 
Bakhmeteff. 
A broad basic study of friction patterns as they occur in 
practical structures is contemplated. It is assumed that 
friction in'moot instances does not comply with the 
established tyre and is distinctly of the boundary layer 
form. 
Research in preliminary stage. Sui'cable apparatus and 
methods are being investigated. In the first series a 
study is contemplated of boundary layers as they occur in 
the flow through sluices, over broad-crested weirs, and down 
steep chutes. A specially constructed Pitot tube will be 
•used and the obtained results interpreted in the light of 
available theory. 
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( 990) (a) 

( c) 
(d) 

( e) 
(f) 

(e) 

(h) 

FLOW OF AIR [THROUGH GRANULAR MEDIA. 
Research (Graduate Thesis) 
D. Loihb assisted by N. V. Feodoroff under direction of 
Prof. Bakhmeteff. 
Professor H. L. Parr and Mr. Dutcher. 
Study of the resistance tc the flow of air through uniform 
media composed of lead shot of different sizes. The 
investigation follows previous research, the particular 
purpose being to compare the coefficients obtained for air 
with those previously observed for different liquids. 
The standard apparatus, previously used, is attached to an 
air blower and air volume meter, made available through 
the courtesy of the Mechanical Engineering Laboratory. 
Research completed. 

(991) (a) 

( c) 
(d) 

(e) 

(f) 

(h) 

EQUIVALENT DIAMETERS ITT THEIR RELATION TO THE MECHANICAL 
COMPOSITION OP GRAJULAR MEDIA MIXTURES. 
Research (Graduate Thesis). 
John Walsh assisted by N. V. Pecdoroff under direction of 
Prof. Bakhmeteff. 
professor D. Murmister. 
The project is in continuation of preliminary results 

previously obtained and reported to the Intern. Conyr. of Appl. 
Mechanics, 1938. Mixtures consisting of Load shot of 
different sizes, as well as natural sands, will be in¬ 
vestigated. By artificially proportioning the constituent 
fractions, a wide range of mixture types will be analyzed. 
The experiments will be carried out in the previous testing 
apparatus with water and air as fluids. 
Research in preliminary stage. 

(c) 
(a) 
(f) 

(g) 

(n) 

GRANULAR MEDIA FLOW PATTERNS. 
Research. 
N. V. Feodoroff under direction of Prof. Baldimeteff. 
A detailed systematic study of flow forms in wells, coffer 
dams, and other practical cases is contemplated. Detailed 
observations of the velocity and pressure fields are to be 
i.f eroreted in the light of theory. 
A special apparatus is in process of construction. Glass 
balls of comparatively large diaaeter will be used for the 
solid frame work with .Aghly viscous oil for the iluid. The 
combination ppr.mi’os to obtain flow at low Reynolds Numbers, 
corresponding to the Darcy Zone, without the interference of 
capillary action, 
Research in preliminary swage. 
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HORTON HYDRAULIC AND HYDROLOGIC LABORATORY. 

(290) (a) VELOCITY DISTRIBUTION IN STREAM CHANF5LS. 
(c) Scientific research. 
(e) Robert E. Horton. 

(Continuation of project reported in earlier bulletins 
of this series.) 

(291) (a) RACK-WATER BY THE MANNING- FORMULA. 
( c) Scientific research. 
(e) Robert E. Horton. 

(Continuation of project reported in earlier bulletins 
of this series.) 

(292) (a) DISPERSION CURVES OE MANNING* S COEFFICIENT OF ROUGHNESS, 
(c) Scientific research. 
(e) Robert E. Horton. 

(Continuation of project reported in earlier bulletins 
of this series.) 

(293) (a) FLOOD WAVES SUBJECT TO FRICTION CONTROL. 
(c) Scientific research. 
(e) Robert E. Horten. 
(h) Results of the experiments at the Horton Hydrologic Laboratory 

cn the movement of flood waves in an experimental channel 
5-5/8 in. wide and 120 ft long, together with a comparison 

of these results with those given by different theoretical 
formulas, are contained in a paoer entitled "Channel Waves 
•Subject Chiefly to Momentum Control,11 Robert E. Horton, 
Contribution from Division of Research, Soil Conservation 
Service and Horten Hydrologic Laboratory, Voorheesville, N.- Y., 
(mimeographed). The same paoer with some omissions has been 
published in the Bulletin of the Permanent International 
Association of Navigation Congresses. Copies may be obtained 

from the Horton Hydrologic Laboratory (50/). See also: 
"Rain Wave Trains", Robert E. Horton, Trans. American Geo- 

\ physical Union, 1938, pp. 368-374; "Seddon’s and Forciiheimer1 s 
formulas for crest velocity of flood waves subject to 
channel friction control," Robert E. Horton, Trans, .imerican 
Geophysical Union, 1938, pp. 374-382. 



- 5 - 

( 385) (a) SURFACE RUHOFF PHE1TOMEHA. 
(c) Scientific research. 
(e) Robert E. Horton. 
(h) A complete analysis of the phenomena of surface runoff 

in accordance with tiie Horton infiltration theory has been 
made and will be published shortly by the Horton Hydrologic 
Laboratory. This analysis, based on the Manning slope 
formula and the law of continuity, is strictly rational as 
applied to rectangular runoff plats and has been verified 
by experimental examples. It is shown that the rate of runoff 
from such a plat can be accurately represented by the equation 

T _ n 
qs - iigc* , where c is the depth of overland ilow along 

the outlet margin of the plat and Kj and M are dependent on 
the slope, length of overland flow, coefficient of roughness 
arH type of overland flow. The experimental data show that 
the tyoe of sheet or overland flow from plats and small areas 
ranges from laminar flow (M - 3.0) to fully turbulent flow 

(M - 5/3) but that in the majority of cases what may be 
described as "mixed flow" prevails, the flow over certain 
portions of the plat being turbulent arid over other portions 
laminar. An index of turbulence has been developed, given 
by the equation I n 3/4(3.0 -- M). In many cases the exponent M 
is about 2.0, corresponding to 75p turbulent flow. Several 
new types of flow have been found in connection with runoff 
plat experiments, including subdivided flow where there is a 
dense grass cover on the plat, and the exponent M is close to 
unity. Where active erosion occurs, the actual runoff may 
take place by traveling back-water behind mud flows or debris 
dams, in which case the flow rate may remain sensibly con¬ 
stant with wide variations in the depth o . Studies have 
been made which permit the infiltration theory of runoff as 
developed analytically for plats to be extended to larger 
drainage basins. 

( 586) (a) WIHD VELOCITY HEAR THE GROUND. 
(c) Scientific research. 
(e) Robert E. Horton. 
(b) (a), (f) and (g). Earlier issues of this bulletin contain 

these details. 
(h) I in this research an attempt is being made to evaluate the 

difference between the wind velocity carves above the 
ground surfaces for conditions of laminar and turbulent ilow, 

respectively. 
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( 738) (a) 

(d) 
(c) 

(d) 
(s) 

(e) 

SURFACE RUNOFF PHENOMENA - CHANNEL PHASE. 
Scientific research. 
Scientific research. 
Robert E. Horton and Laboratory staff. 
Robert E. Horton. 
An application of the Manning formula and the equation of 
continuity or storage equation to the determination of the 
transformation of a stream rise in its course through stream 
channels. The method is based on channel storage, and the 
research includes: 
(1) Development of methods of determining the volume of 
channel storage from hydrographs, including determination of 
stream widths and channel storage volumes for rising and 
receding stages during the passage of a stream rise; 
(2) Application of the stream stage-storage relations to 
determination of channel-inflow graph from channel-outflow 
graph; 
(3) Effect of various factors, such as volume of channel 
storage and location of area from which surface runoff is 
derived on form of channel-outflow graph; 
(4) Synthesis of channel-outilow graphs from channel-inflow 
graph or surface-runoff graph. 

(h) This research has reached the point where the results 
are being worked up for publication. Two papers growing 
out of this research have been completed and are pending 
publication, one "A preliminary study of the determination 
of stream width from the hydrograph", by Robert E. Horton, 
the other, "Flood volumes", by Robert E. Horton and Richard 
Van VIlet. The latter paper is being published by the 
Interstate Commission on the Delaware River Basin and 
copies will be available shortly from that commission or from 
the Horton Hydrologic Laboratory. 

(b) 

(c) 
(d) 
(e) 
(f) 

(841) (a) EVAPORATION FROM WATER SURFACE - AN ANALYTICAL AND EXPERIMENTAL 
STUDY. 
Scientific research. 
Scientific research. 
Robert E. Hort :i and Laboratory staff. 
Rob or t S • Ho r t o n. 
To evaluate the effect of wind raovement on evaporation from 
lakes and water surfaces, with particular reference to the 
separate conditions existing, according as the wind movement 
is laminar or turbulent; also to supply an analytical basis 
for determination of area f'ctor or relation of evaporation 
from lakes and reservoirs t, that from evaporation pans. 
The method includes an analytical study of the transport of 
vapor across a water surface by wind action, whether 
laminar or turbulent, and the removal of vapor from the 
water surface by diffusion, convection and turbulence, 
checking the results by comparison with observed data under 

various conditions. 

U) 
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(h) The investigation has reached a point where the results are 
ready to he put in final form for publication, hut work on 
this project has been temporarily suspended to permit the 
completion of certain other researches. 

( 842) (a) RAIEFALL PHIHOMSHA. 
(b) Scientific research. 
(c.) Scientific research. 
(a) Robert E. Horton and Laboratory staff. 
(e) Robert 3. Horton. 
(f) To provide working data and rules for the application of 

rainfall records to the estimation of surface runoff. 
(g) The research is based on detailed analysis of hourly rainfall 

records at regular U. S. 'leather Bureau stations and 
certain other stations having recording rain gages. The 
research includes studies to determine the relative rainfall 
intensity and duration in different parts of a drainage 
basin during the same storm, and the relation of rainfall 
intensity and duration to storm conditions, particularly cold 
and warm fronts. It also includes a detailed study of the 
quantity of rainfall excess from rain falling at intensities 
exceeding different infiltration-capacities of the soil, the 
patterns of rain intensity graphs at different stations, and 
the quantity of rainfall excess on areas where most of the 
rain gages are of the non-recording tyoe. jin attempt is 
being made to work out various index quantities characteriz¬ 
ing the rainfall regime of a given location in terms of 
average rain intensity. 

(h) Some features of inis research are nearing completion and 
results will be published from time to time as they become 
available. 

(993) (a) 

( c) 
(e) 
(h) 

IEEILTRATIOH-CAPACITT. 
Scientific research. 
Robert E. Horton. 
This research is closely related to that on surface runoff 
phenomena. Its purpose is to determine the factors and 
variables governing the rate of infiltration of water into 
the soil during rain. The more important independent 
variables have been found to be initial soil surface con¬ 
dition, initial soil-moisture, and type of vegetational cover, 
if any. Only a moderate degree of correlation seems to 
exist between soil type itself and infiltration-camacity 
throughout the middle portion of the range of soil texture. 
Infiltration-caoacity is defined as the maximum rate at which 
the soil surface, wnen in a given condi'cion, can absorb rain 
as it falls. It is found that the infiltration-capacity is 
related to time or duration of application of water through 
the eauation 
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(f0 - fc) e"Kf , 

where f is the infiltration-capacity at the time t from 
the beginning of rain, 1q is the initial infiltration-capacity 

and fc a constant, called the surface minimum infiltration- 
capacity. In this equation values of f are expressed in 
inches pur hour and time in hours. Since fc is apparently 
sensibly constant for a given soil, and there is a close 
relation between ±q and the initial moisture content of the 

soil, this equation can be used to predict the march of infiltration 
during a given storm and consequently furnishes a base for determin¬ 
ing in advance the runoff coefficient which will aoaly to a given 
drainage basin in a given storm. Some of the results of this 
research have been given in the following papers: 11 Interpretation 
of Runoff Plat Experiments in relation to Soil Erosion," presented 
before the Soil Science Society of America, Washington, D. C., 
December 1938, published in the Transactions of that society for 
1938; "Analysis of Runoff Plat Experiments with Varying Infiltra¬ 
tion-capacity" , Robert E. Horton, Trans. American Geophysical 
Union, 1939, pp. 693-711, Copies may be obtained from the 
Horton Hydrological Laboratory, Voorheesville, N. Y, (25^), 
Additional results of this research will appear in a forthcoming 
paner entitled "Methods of Analysis of Sprinkled Runoff Plat 
Experiments", which is being prepared in cooperation with the U,S, 
Soil Conservation Service, Research Division, 

CLEM SO IT COLLEGE 

( 994) (a) HYDROLOGIC STUDIES - TWELVE MILE RIVER WATERSHED. 
(b) and (c) Hydraulic Laboratory teaching and Engineering Experi¬ 

ment Station cooperative project. 
(e) Professor D. D. Curtis. 
(h) Gagings made in connection with class instruction, and as 

special observations. Rainfall records made by U.S.G.S., 
U.S.W.B., S.C.S., and certain college agencies are available. 
Roughness coefficient values have been obtained by slope, 
area, discharge method. 

THE JOHNS HOPKINS UNI VERS ITY1 

(995) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

DETERIvil HAT I OH OF THE DISCHARGE COEFFICIENTS FOR STANDARD 
CIRCULAR ORIFICES DISCHARGING WATER. 
Master's thesis. 
Laboratory project. 
George Dugan Johnson. 
Professor F. W. Medaugh. 
The develooment of a technique for making standard, circular 
orifice plates which ere sufficiently identical to give 
consistent discharge coefficients, arid the determination of 
what those discharge coefficients should be for water. 
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(g) Pressure measurements were taken' try means of hook gages and 
piezometers. Discharges were measured hy weight and volunetrically. 
The following sizes of orifice were used: quarter inch, half 
inch, three Quarter inch, one inch, and two inch. 

(h) The experimental work has keen completed and the thesis will 
he finished ky February 1, 1940. 

(i) The results inuicate that the coefficients obtained ky Hamilton 
Smith and ky Strickland are more nearly correct than those 
obtained by any other investigators. 

LOUISIANA STATS UNIVERSITY AND AGRICULTURAL AMD MBCHANICAL COLLEGE. 

(28) (a) 

(b) 

(c) 
(d) 

■(e) 
(f) 

(g) 

(h) 

HYDROLOGICAL STUDY 0? CITY PANE LAKE DRAINAGE AREA. 
Cooperative between the U. S. Geological Survey and the College 
of Engineering, Louisiana State University. 
General scientific research. 
Dr. Glen N. Cox and assistants. 
Dr. Glen N. Cox. 
Study of rainfall, runoff, and evaporation. 
The rainfall is measured in six standard cans and a Ferguson 
Weighing Hecording Pain Gage, placed at various points over the 
507 acre drainage area. The control is a concrete weir. An 
attempt will be made at arriving at the evaporation from the 
lake by knowing the amount of water that is being turned into 
the lake during dry periods and the amount that is being 
discharged. 
Records have been taken since April 1, 1933, and vail be 
reported as a University Bulletin about June, 1940. 

(224) (a) 

(o) 

(c) 
(d) 
(o) 

(f) 

(S) 

00 

FACTORS AFFECTING THE EVAPORATION FROM A LAND PAN. 
Cooperative between the U. S. Geological Survey and the 
College of Engineering, Louisiana State University. 
General scientific research. 
Dr. Glen IT. Cox and assistants. 
Dr. Glen N. Cox. 
To determine the effect of the various meteorological 
factors o n e vaporation. 
This station consists of a standard U. S. Weather Bureau 
land pan, and a standard TJ. S. Weather Bureau rain can. 
Other meteorological data rro obtained from a nearby station 

maintained by the Geology Department of the University. 
Records have been taken since June 1, 1933, and vail be 
reported as a University Bulletin about June, 1940. 
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(225) (a) 

(b) 

(c) 
(d) 
( e) 
(f) 

(e) 

00 

(i) 

COMPARISON 0? EVAPORATION BETWEEN A LAND PAN AND A FLOATING- PAN. 
Cooperative "between the U» S. Geological Survey and the College 
of Engineering, Louisiana State University. 
General scientific research. 
Dr. Glen IT. Cox and Assistants. 
Dr. Glen N. Cox. 
Evident from title. 
A U. S. Geological Survey type floating pan is used, about 
which a barricade has been placed to reduce wave action. A 
recording thermometer and an anemometer have been installed so 
that a continuous record of lake temperatures and of wind 
movement may be obtained. A standard rain can is used. 
Records have been taken since October, 1933, and will be 
reported as a University bulletin about June, 1940. 
The original galvanized pan was replaced by a copper one and 
the change was accompanied by a considerable increase in 
evaporation. 

(863) (a) STUDY OF FLOW THROUGH A PIPE ORIFICE. 
( c) General scientific research for Master’s thesis. 
(d) F. B. Sessums. 
(e) Dr. Glen N. Cox. 
(h) See Bulletin VII, January, 1933. 

LEHIGH UNIVERSITY. 

(396) (a). 

(b) 
(c) 
(d) 

(f) 

(e) 

(h) 
(i) 

MODEL STUDY OF SPILLWAY, SPILLWAY CHANNEL AND STILLING BASIN 
FOR CLARK CREEK DAM. 
Eastman, Gannet, Fleming, Consulting Engineers, Harrisburg. 
Design project. 
and (e) Dr. Arthur T, Ippen. 
(l)-To design a high-velocity channel below the spillway of a 

given complex curvature in such a way as to remove the 
high, standing cross-waves. 

(?)~To design a gradually enlarged channel-section and the 
following stilling basin so as to obtain uniform dissipa^- 

tien of energy in the hydraulic jump and uniform velocity 
distribution at the downstream end. 

A model 1:40 was constructed in the laboratory about 40 ft 
long. The standing waves were removed by banking of the 
channel bottom. Banking was also resorted to successfully to 
spread tile stream in the enlarging channel portion and to 
achieve the objectives stated under (f). 
Work completed in May. 
No fo rmal report. 
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( 997) (a) MODEL STUDY OE SPILLWAY, SPILLWAY CHANNEL, AND STILLING BASIN 
FOR WILD CREEK DAM. 

(b) Municipal Water Authority of the City of Bethlehem, Pennsylvania. 
( c) Design project. 
(d) Dr. Arthur T. Ippen- and Charles A. Lee. 
(e) Dr. Arthur T. Ippen. 
(f) (l)-To design a channel-contraction helow the spillway of 

2 to 1 without high standing waves. 
(2)-To design an enlargement of the high velocity channel of 

1 to 2.5 in the portion preceding the stifling Basin in 
order to reduce the height of the jump, and to insure 
uniform energy dissipation. 

(g) A model 1:36 was constructed of the entire layout. Both 
objectives (l) and (2) were successfully attained by use of 
banking of the channel-bottom. 

(h) Reprints of illustrated article in Lehigh Alumni Bulletin 
available for distribution. 

(998) (a) CONTRACTIONS AND ENLARGEMENTS OE OPEN CHANNELS AT SUPER¬ 
CRITICAL VELOCITIES. 

(b) Master's thesis. 
( c) Laboratory project. 
(d) Charles A. Lee. 
(e) .Dr. Arthur T. Ipnen. 
(f) To develop general methods of design preventing high standing 

waves for even relatively large specific energy gradients. 
(g) A special high velocity flume 12 by 10 in. and 35 ft long 

is under construction in addition to the suitable experimental 
setup of the previous project. 

(h) Problem analyzed. Experiments in progress. 
(i) Work to be completed in May 1940. 

UNIVERSITY OE MICHIGAN. Naval Tank. 
. 

- - . __ „ 

(999) (a) INCREASE IN RESISTANCE ON SHI? MODELS DUE TO SHOAL WATER. 

(1000) (a) SCALE EFFECT ON A SIEIES 0E GEOMETRICALLY SIMILAR SHIP MODELS 
DUS TO SHOAL WATER. 

(1001) (a) COMPARISON OE "STAR" CLASS HULL FORMS. 

(1002) (a) ROLLING OE SHI? MODELS. 

UNIVERSITY OE MICHIGAN, Civil. Engineering. 

(1003) (a) ANALYSIS OE THE FLOOD HYDROGRAPH. 
(b) General research. 
( c) General research. 
(d) S. E. Brater. 
(e) E. E. Brater. 
(f) To determine more dependable methods of breaking the flood 

hydrograph down into its various components. 
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(g) A study of the shape of the flood hydrographs of a particular 
stream in relation to the amount and duration of rainfall which 
produced them. 

(h) The project is in the preliminary stage. 

(1004) (a) CENTHFUGAL INACTION PUMP. 
(b) Graduate School research. 
(c) General investigation. 

(d) A. F. Sherzer with some assistance at times. 
(e) A. F. Sherzer. 
(f) To determine the probable commercial value cf this new 

type of pump as well as to determine its laws and characteristics 
of operation. 

(g) Tests will he made on a full size pump of about 1 l/2 to 
2 cfs capacity. 

(h) Equipment nearly complete. 

(1005) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(f) 

(h) 

EVALUATION 0E FACTORS APPEOTIITG VARIATIONS IK RUNOFF COEFFICIENT. 
General research. 
Departmental. 
Charles P. Bird. 
Professor 0. 0. Wisler. 
To evaluate the factors that affect the run-off coefficient 
with special reference to magnitude and intensity cf rainfall, 
antecedent rainfall, storm distribution, and seasonal 
influence. 
To the present time these studies have been confined to the 
Muskingum River basin in Ohio. [Thirty-two storms have been 
studied and numerical expressions have been developed for 
each of these factors for use in determining the desired correla¬ 
tion. 
Studies in progress. 

(1006) (a) 

(b) 
(c) 
(a) 
(e) 

(f) 

U) 

(h) 

ACCURACY OP AREAL RAINFALL DETERMINATION. 
General research. 
Departmental. 

R. B. Ebbets. 
professor C. 0. Wider. 
To find the relation between drainage basin density of rain 
gages and accuracy of mean rainfall determination. 
Taking one or more drainage basins having fairly flat terrain 

and densely distributed rain gages, first find the mean 
rainfall on the basin for each of a number of storms of 
different patterns using all the station records. Then eliminate 
the records obtained at a certain number of the stations 
distributed uniformly over the basin and determine the mean 
rainfall based on the remaining records. Then eliminate an 
additional number of stations, repeating the determination 
each time until only a few stations remain. Finally curves 
of relation between percentage of error and area represented 
per gage will be derived for each different storm pattern. 
Studies being initiated. 
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UNIVERSITY OF ITS! EL'!PSHIRTY 

(-1007) (a) 
(h) 
(c) 
(d) 
(e) 

(f) 

(g) 

(R) 

THE FLOW OF WATER OVER HORIZONTAL SEE.? EDGE CIRCULAR HEIRS. 
Project conducted for Master's decree in Civil Engineering. 
Experimental and mathematical. 
Salvatore Grasso. 
Salvatore Grasso. 
To check the existing empirical constants for horizontal 
circular weir discharge formulas, to correct any errors which 
may he found to exist, and to propose a new formula if such 
seems desirable. 
2", 4-", and 6" diameter weirs were tested over a wide range 
of head. 
Laboratory tescs have been completed, and mathematical 
studies and report are in progress. 

NEW YORK UNIVERSITY. 

( 831) OUTFALL PROM CIRCULAR CONDUITS. 
(d) New York University. 
( c) Master's thesis. 
(d) J. C. Morgan. 

(e) Prof. J. K. Vennard. 
(f' To obtain the characteristics of jet trajectory, drop-down 

curves, etc., for use in the design of leaping weirs, and 
with'a view toward using the outfall as a metering device. 

(g) Laboratory measurements using 4” to 12" transits pipes, with 
flows up to 2.0 cfs. 

(h) Tests on pipe completed and data being correlated. 

(1008) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

A STUDY OR SHARP-EDGED ORIFICES. 
Hew York University. 
Un der gr aduat e Thesis. 
W. Sch.'ddt. 
Prof. J. K. Vennard. 
To obtain complete and non-dimensional data on orifice 
coefficients. 
Experimental measurements of coefficients for orifices 
from 0.045" to 5" diam. operating under heads from zero 
5 f t. 
First tests on smallest orifice completed. 

to 

(1009) (a) 

00 
(c) 
(d) 
(e) 

(f) 

A STUDY OF THE MANNING " n" IN VARRIED FLOW. 
New York University. 
Ma s t er' s Thesis. 
T. J. Driscoll. 
Prof. J. K. Vennard. 
To observe the variation of "n" with velocity and hydraulic 
radius in varied flow. 



(g) Laboratory measurements in 4” to 12" transits pipes flowing 
partially full. 

(h) Tests on 4" pipe completed and data being correlated. 

(1010) (a) 
(b) 
(c) 
(e) 

(f) 
(e) 

(n) 

A STUDY CD SIDD-CHA1DTEL YfSIPS. 
Hew York University. 
Master's Thesis. 
Prof. J. K. Vennard. 
To obtain a general equation for side-channel weirs. 
Experimental measurements on a sharp-crested weir installed 
in a rectangular channel. Weirs of length up to 6 ft, a 
width of channel up to 2 ft, height cf weir up to 20 inches, 
rates of flow up to 2 cfs. 
Preliminary studies being made and equipment being designed. 

OPS GO 11 STATS COLLEGE. 

(661) (a) 

00 

( c) 
(d) 
(e) 

00 

PLOW AROUND BENDS IK 0?M CHANNELS. 
Committee on Hydraulic Research, Am- Soc. Civil Engineering, 
J. C. Stevens, Chairman, Portland, Oregon. 
A research project on flow around bends in open channels. 
C. A. Mod-more. 
Prof. C. A. Moc. more. 
Laboratory work completed; preparation of report under way; 
progress report available. 

(1011) (a) PLOW THROUGH 0RIEICES. 
(o) Department of Civil Engineering, 
(c) Laboratory experiment on discharge coefficients. 
(d) C. A. Moclcuore and Pred Mervyfield. 
(e) Prof. C. A. Mockmore. 
(f) To study the effect of angle of approach on orifice 

coefficients under varying heads. 

UNIVERSITY OF ODUrA. 

(1012) (a) VOLUMETER RESEARCH WITT OIL. 
(b) Determine factors for use i. commercial measurements of oil. 
(c) Cooperative research project sponsored by the Special 

Research Committee on Eluid Meters of the American Society 
of Mechanical Engineers. 

(d) Professor E. S. Ambrosia*s. 
(e) Professor E. E. Aubrosius. 
(x) The performance of volumeters as to accuracy, viscosity, and 

rate-of-wear will be studied when measuring oil. 
(g) Meter registration checked against weigh tank readings. This 

being done for all makes of meters under test, about thirty in 
number. Variable fates of flow used with variable temperature 
Pour oils with different viscosity indices to be used. Plow 
raxes up to 500 gpm to be used. 

(h) Test work well started. 
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THE PANAMA CANAL HYDRAULICS LABORATORY. 

(1013) (a) MNIFOLD RESEARCH. 
(b) The Panama Canal new locks project. 
(c) Apparatus designed to study manifold action. The relations 

between individual port discharge and the following will be 
studied: 
(1) Differential head on the port. 
(2) Velocity past the port. 
(3) Ratio of nort to tunnel area-. 
(4) Port shape. 
(5) Port spacing. 

(d) The Hydraulic Section personnel under the supervision of 
F. W. Edwards, Hydraulic Engineer. 

(e) The Governor, The Panama Canal. 
(f) The purpose of the investigation is to develop methods for 

use in the design of the hydraulic systems for the proposed 
additional locks for Tire panama Canal. 

(g) Initial apparatus consists of conduit sections of sheet 
metal and pyralin, 6 inches square, connected to a centrifugal 
pump. A single port installed in the pyralin section connects 
to a tank made of sheet metal and pyralin. The water surface 
elevation in the tank may be controlled at various levels, 
ports of various sizes may be inserted between the conduit 
and the tank. Provisions are made for regulating the dis¬ 
charge past the port and for measuring the discharge from the 
conduit and from the port tank. The port can be used either 
for simulating an outlet or an inlet port. The apparatus is 
to be extended to include additional ports, each with a 
separate tank, in order to study the distribution of port 
discharges for various conditions. Pressures, velocities, 
and direction of flow at numerous points will be observed. 

(h) Initial apparatus completed and installation started. 

THE UNIVERSITY OF PENNSYLVANIA. 

(1014) (a) 

w 
(e) 

(a) 
(©) 
(f) 

(g) 
(h) 

(i) 

EFFECT OF INSTALLATION OH COEFFICIENTS OF VENTURI METERS. 
For general information. 
Four Venturi Tubes - 8x8 inches, 8x5 inches, 8x4 inches, and 
8x3~3/8 inches, being used. 
Prof. S. Par doe. 
Prof. U. S. pardoe. 
To complete information started in A.S.M.E. Trans., 
November 1936 and November 1937. 
Neighed water tests of high accuracy, about 120 in all. 
About half done. 
York being done for final inclusion in Fluid Meters Report, 
A.S.M.E. 
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(1015) (a) 

Cb) 
( c) 

(a) 
(e) 

(f) 

(s) 

(i-) 
(i) 

5X017 CHARACTERISTICS OF SOUGH AHD SMOOTH-SORE DOCK LOADING 
HOSE, 6" ani 8" DIAMETER. 
E. I. du Pont de Honours and Company, Inc. 
Tests to obtain friction factors "fM of 6" and 811 smooth, 
and rorgh-bore hose, straight and bent. 
Prof. 17. S. Pardoe. 
Prof. 17. S. pardoe. 
To obtain 11 f" 
Bf n plotted in terns of Reynolds Number from 10,000 to 

1,000,000. 
Com leted. 
published by E. I. du Pont and Company. 

(1016) (a) CALIBRATION OF THREE SIMPLEX VENTURI TUBES - 14" x 9y», 
10" x 5" and 6" x 5". 

(b) U. S. War Department, Bonneville Hydraulic Laboratory, 
Bonneville, Oregon. 

( c) Determination of coefficients to be used in above laboratory. 
(d) Prof. U. S. Pardoe. 
(e) Prof. 17. S. Pardoe. , 
(f) Under (c) 
(g) Weighed water tests from 1 to 40*/" throat velocity. 
(h) Completed. 
(i) These Venturi tubes to be used for discharge measurement 

in connection with work of the above laboratory. 

(1017) (a) CALIBRATION OF FOUR SIMPLEX VENTURI TUBES - 22" x 11", 
12" x 6p;", 8" x 4" and 5" x 2-|". 

(b) Canadian national Hydraulic Laboratory, Ottawa, Canada,. 
(c.) Determination of 6cefficients to be used in above laboratory. 
(d) Prof. 17. S. Pardoe. 
(e) Prof. 17. S. pardoe. 
(f) Under (c) 
(a) Weighed water tests from 1 to 40’/" throat velocity. 
(h) Completed. 
(i) These Venturi Tubes to be used for discharge measurement 

in connection with work in the. above laboratory. 

RENSSELAER POLYTECHNIC INST - ri rp. v rp-rr * tti 

( 887) (a) 

(h) 
(c) 
(a) 
(e) 
(f) 

iii 

THE IET8STICATION CP THE USE Of A DIAPHRAGM 
MEASURING DEVICE OF A prRSHALL 
General scientific research. 
Undergraduate the si s. 

PSESSURE- 

Roy James Scovill, Jr... 
Grant X. Paisgrcve, Professor of Hydraulic Engineering 
Further studies of the characteristics of a flexible diaphragm 
used in the pressure measuring device of a parshall flume. 
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(g) For this mart of the investigation the flexible diaphragm 
was placed in a vertical position az the side of the channel 
of approo.ch. 

(h) Continuation of project 887 reported in national Bureau of 
Standards Hydraulic Laboratory Bulletin, Series A, Bulletin VII, 
January 1939. project incomplete; part herein reported avail¬ 
able at Rensselaer Polytechnic Institute Library. 

(1018) '(a) 

. 0)) 

(c) 
(d) 
(e) 

(f) 

(g) 

(H) 

(i) 

EXPERIMENTAL DETERMINATION OF THE EFFECT OP EUCELT-UHEEL DESIGN 
Oil THE RATING OP A SMALL PRICE WATER CURRENT METER. 
Cooperative project 
ment of Hydrax 
Undergraduate thusis 
ment of Hydraulic Research and' the'V/. & 

nsselaer polytechnic Institute Depart- 
L. E. Gurley Company. 

Edwin Ford Clark. 
Grant X. palsgrove, Professor of Hydraulic Engineering. 
To determine the characteristics of existing and experimental 
designs of bucket wheels on a small Price current• meter for 
the purpose of pointing the way toward a more accurate and 
consistent meter rating at low water velocities. 
Test apparatus consisted of a tangent rating basin, 96 feet 
long, with a water cross section 3.5 feet square; a manually 
operated car spanning the flume; an electric clock; a tachometer; 
and a chronograph arranged to register time, meter revolutions 
and distance travelled by the car. A small Price current 
meter made by the 7. & L. E. Gurley Co., Troy, II. Y. , was 
used for all test work. It was suspended from a rigid rod 
attached to the car and placed with center line ox meter 24 inches 
below the water surface. Different bucket wheels were designed 
and constructed and were placed in this meter. Their respective 
ratings were determined at suitable velocities for giving 
their complete characteristics. Rating and slip curves were 
plotted for all designs tested. Separate tests were conducted 
to determine the effect of pivot wear and pivot location on 
meter performance. In addition, different types of rods were 
used to support tare meter, all in an attempt to determine 

the relative importance of these several factors on meter 
performance. 
Project incomplete; part herein reported available at 
Rensselaer Polytechnic Institute Library. 
Hemispherical and parab lie bucket shapes x>int to better 
performance than the standard bucket. Except for very low 
velocities, condition of pivot point has little effect on 
performance. Type of rod suspension has little effect 
except at high velocities. Further studies in progress. 
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STANFORD UNIVERSITY. 

(1019) (a) STEEP SLOPE FLOP PHENOMENA. 
(d) Research. 
( c) Research. 
(d) Dr. U. F. Durant, J. Heiberg. 
(e) Prof. J. Hedberg. 
(f) To determine length-velocity relationship and obtain 

characteristics of roller waves. 
(g) A nine-inch wide redwood channel 40 feet long has an 

adjustable slope. Flow is regulated with orifice meter. 
(h) Measurements of flow and depths along the channel now being 

made. 

(1020) (a) 

(h) 
(c) 
(cl) 
(e) 
(!) 

(g) 

(h) 

FLOW OF FLUIDS IH FRACTIONATING COLUMNS. 
Standard Oil Company of California. 
Gr ad.uat e th e sis. 
C. 3. Lush. 
J. He do erg. 
To determine most effective weir, best spacing of bubble 
caps, and proper slope of trays. 
A full scale reproduction of -y of a tray is to be fitted 
with various weir crests and spacing of caps. Air bubbling 
through water is to simulate operating conditions. 
In construction stages. 

UNIVERSITY OF TEXAS. 

(1021) (a) 

(h) 
(c) 
(a) 
(e) 

(f) 

(g) 

AN INVESTIGATION OF MININUM SETTER GRADES. 
Graduale thesis. 
Laboratory research. 
Jack Neal. 
Quintin 3. Graves. 
To determine the practicability of the practice of permitting 
the use of a larger pipe at a smaller grade than may be used 
with a conventionally designed sice and grade. 
Uork just getting under way. 

UNIVERSITY OF WISCONSIN, 

(764) (a) EFFECT OF VISCOSITY AND SURFACE TENSION ON V-NOTCH WEIR 
COEFFICIENTS. 

( c) Doctor's thesis. 
(e) Professor Arno T. Lenz. 
(h) Continuation of project previously reported. 
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( 768) (a) STAUDAPD TOIE ADD 0517103 STUDIES. 
(c) Departmental research project in cooperation 

Cti-aduato School. 
(e) professor J. G. Uoodburn. 
(h) Continuation and extension of Standard \7eir 

or eviousl y • r epor t e d. 

with the 

Studies 

(903) (a) RELIEF FROM DATED HAMPER III SMALL COMPOUND PIPES. 
(c.) Undergraduate theses. 
(c) Professor L. H. Kessler. 
(h) Continuation of work previously reported. 

(1022) (a) PLO'T OP LIQUIDS III 0PE1T CHAITITELS. 
(h) Ph. D. Thesis. 
(c) Ph. D. Thesis. 
(d) S. P. Dodge. 
(e) Professor J. G. UoodLurn. 
(f) To investigate the physical nature and the applicahility of 

empirical formulas for flow in open channels. 
(g) Investig ations are to he made of uniform flow of water in a 

wood channel of 7 in. x 12 in. cross section, 80 ft Ions. 
Plows with channel Led slopes of 0.0005 to 0.0100 arc to he 
produced. Photographic methods are planned to ascertain 
the physical nature of flow. It is hoped to perform experi¬ 
ments on liquids other than water. 

(h) Data have been collected with uniform flows in the wood 
channel for Led sloes of 0.0005 to 0.01. These tests are 
being repeated to check and supplement the data obtained. 
Preliminary designs have been prepared for a glass-lined 
flume 6 in. by 10 in. in cross section and 40 ft long for 
experiments on water and other liquids. 

(1023) (a) 

0>) 

(c) 

(a) 

FASTER UPLOADIITG CP OIL-TRUCK TALKS. 
Plow Tost Committee of the national Truck Tank Association, 
Chicago, Ill. 
Experimental investigation of the flow of liquids through 
valves, meters, fittings and apparatus used by the Truck 
Tank Industry. 
L. H. Kessler, Director, R. Stiemlce, P. Zwettler, He search 
Assi starts. 

(e) Professor L. H. Kessler. 
(f) To obtain dat > for publication of a manual for design of the 

distribution piping systems of truck tanks. 
( g) Pipes meters, valves and fittings of nominal 2", 2~\" , and 

3" sizes will be tested with water, Stoddard Solvent, fuel 
oil, and gasoline to determine the friction loss in each 
device. A portion of the laboratory has been reconstructed 
so as to provide a recirculation system including elevated 
tank, storage and pump sumps, and weighing tank. 



20 - 

(h) The construction of the special laboratory has been completed, 
and tests are under way on the iron pipes and steel tubing, 
cross valves, "I” fittings, and elbows. 

(i) All data will be released first through the National Truck 
Tank Association who rail transmit it to the various manufacturers 
cooperating. Final decision has not been madrg' as to the type 
of publication. 

UNIVERSITY OF IOWA.. 

(316) (a) HID30LOGIC STUDIES - RALSTON CREEK WATERSHED. 
(b) and (c) Co-operative project - Iowa Institute of Hydraulic 

Research, U. S. Department of Agriculture, and U. S. Geological 
Survey. 

(e) Prof. J.W.Howe. 
(h) Continuous records since 1924 of precipitation, runoff, ground- 

water levels, and cover. Drainage area 3 sq miles of rolling 
agricultural land near east city limits of Iowa City. 

(317) (a) CO-OPERATIVE STREAM GAGING IN IOWA. 
(b) Iowa Institute of Hydraulic Research. 
(c) Oo-operative project - U. S. Geological Survey. 
(d) R. G. Kasel, District Engineer, and staff. 
(e) R. G. Kasel. 
(h) Stream gaging stations are maintained co-operatively, at 

stations on major watersheds in Iowa. 

( 344) (a) 

00 

(c) 

(a) 
( e) 
(f) 

(S) 

(h) 

STUDY OF EVAPORATION FROM LAKE SURFACES. 
Co-operative project, TJ. S. Weather Bureau, Iowa Lakeside 
Laboratory, and Iowa Institute of Hydraulic Research. 
Observations of evaporation under various conditions at 
Lake Okoboji, Iowa. 
Staff members of co-operating parties. 
B. S* Barnes. 
To determine the laws governing evaporation from water surfaces 
of lakes under various conditions. 
Extensive observations on evaporation and controlling hydrological 
conditions will bo made on lakes centering around Lake Okoboji, 
for a wide variation of conditions such as sice, depth, etc. 
Studies are just began, observations with standard and insulated 
pans at edge of Lake Okoboji under way. 

( 345) (a) STUDY OF HYDROLOGY OF RAPID CREEK. 
(b) Co -operative project - U. S. Geological Survey, U. S. Weather 

Bureau, and Iowa Institute of Hydraulic Research. 
(c) Development of index basin for vicinity of Iowa City, 
(d) Soaffs of co-operating parties. 
( e) .Iowa Institute of Hydraulic Research. 
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(f) To develop the relation "between rainfall and stream flow as 
an aid in predicting the flood flows of larger streams. 

(g) Measurements of stream flow, rainfall, and groundwater level 
will "be observed and correlated. 

(h) Stream flow measurements under way, rainfall aid groundwater 
observing stations about to be installed. 

( 846) (a) 
(b) 

( c) 
(d) 

(e) 

(f) 

(s) 

HYDROLOG-IC STUDIES - BASINS 0? UPPER MISSISSIPPI REGION. 
Iowa Institute of Hydraulic Hesearch. 
Co-operative project - U. S. Heather Bureau. 
3. S. Barnes, Hydrologic Supervisor, Upper Mississippi Region, 
and staff. 
B. S. Barnes. 
To determine the relation between precipitation aid runoff, 
and particularly the form of discharge hydrograph resulting 
from a given rainfall, with a view to the more accurate pre¬ 
diction of daily river stages. 
Study of climatological records, construction and analysis 
of discharge hydro graphs, especially of the smaller basins, 
field studies include the obtaining of records of momentary 
rainfall intensities and some special evaporation experiments. 

( 595) (a) 

(b) 

(c) 

(cl) 

(e) 

(?) 

(e) 

(h) 

A STUDY OP THE LAWS OP TRA1TSP0RTATIOH CP SEDIMENT BY PLOWING 
WATER. 
Co-operative project, Iowa Institute of Hydraulic Research 
and various government agencies. 
Project includes collection and analysis of sediment from a 
wide variety of streams and the analysis of sediment data 
obtained by other agencies with a view to developing the 
laws governing the transportation of material by streams, 
the manner of deposition in reservoirs and other engineerin ; 
problems related to sediment transportation. 
Iowa Institute of Hydraulic Research and co-operating govern¬ 
ment agencies. 
Prof. E. W. Lane. 
The purpose of the investigation is to develop methods by 

which the engineering problems related to sediment transports/- 
tion can be solved in a quantitative way. 
Sediment samples from a number of streams have been collected 
and analyzed and deductions on the laws of transportation 

derived from the results. Laboratory and field studies are 
planned of the laws governing transportation of material in 
suspension. The method of deposition in reservoirs and oilier 
engineering aspects will be studied. 
The study has been under way about three years, and a progress 
report is planned during the coming year. 



( 847) (a) THE SHAPE OE STABLE CHANNELS. 
(b) Department of Mechanics and Hydraulics. 
( c) Master’s Thesis. 
(d) E. ¥. Lane, C. J. Posey, and C. T. Li. 
(e) Prof. E. VI. Lane. 
(f) To develop the laws .governing the shape of water-conveying 

channels in erodible material. 
(g) A study -./ill he made of the shape of actual channels covering 

a wide range of conditions to determine the lav/s governing 
Loth c -oss section and alignment. 

(h) Studies being continued. 

(848) (a) 

OO 
(c) 
(d) 
(e) 

(f) 

(s) 

(h) 

SPREADING OP A WATER JET ON A LEVEL ELAT PLCOR. 
Department of Mechanics and Hydraulics. 
Master's Thesis (experimental) 
E. Muratcade. 
Prof. E. W. Lane. 
To study the rate of spread of water flowing on a flat floor 
at high velocity. 
Measured cross-sections of a rectangular jet on flat floor 
without sides, at various distances from the orifice. Jets 
with ratios of height to width from 3:1 to l/4:l were tested. 
Thesis completed - (See abstract in this Bulletin). 

(1024) (a) 

0>) 
(c) 

(d) 
(e) 
(f) 

(s) 

(h) 

TRANSITIONS HI RECTANGULAR OPEN CHANNELS EITH SUPER-CRITICAL 
VELOCITIES. 
Department of Mechanics and Hydraulics. 
Doctor's thesis (experimental) 
Warren Nil son. 
Prof. E. ¥. Lane. 
To determine the condition of flow in rectangular channel 
transitions - with super-critical velocities, to assist in 
the design of structures* 
Observations were made of the waves formed and the permissible 
fate of spread of side walls. 
Laboratory work completed, report being prepared. 

(1025) (a) STUDY OE EQUIPMENT AND TECHNIQUE POP SUSPENDED SEDIMENT 
SAMPLING AID ANALYSIS. 

(b) U. S. Departments of Ear, Interior, Agriculture, Tennessee 
Valley Authority, arid Iowa Institute of Hydraulic research. 

(c) A study will be made to determine the errors resulting from 
present methods and eouinuent of sediment sampling and to 
devise means of reducing them. An investigation of present 
methods of sediment concentration and si sc analysis will 
also be carried out and the possibility of improved methods 
will be studied. 

(d) TJ. S. Departments of War, Interior, Agriculture, Tennessee 
Valley Authority, and Institute of Hydraulic Research. 

(e) Prof. S. W. Lane. 
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(f) To i.icr ase accuracy and 'educe coot of sediment sampling and 
an; -lysis. 

(g) Review o-f present status of suspended sediment-sampling 
ecrupnent, field technique, and laborator; analysis, with office 
and laboratory studies of the errors involved and the possibility 
of developing improved oothods and equipment. 

(h) Report on present soatus of suspended sediment-sampling,equip¬ 
ment and technique seen to be completed. 

(849) (a) AIT DDESTIOATICL 07 11SHUAYS. 
( b) I wa Institute cf Zydr- ulic Research in co-operation with Iowa 

Conservation Cora.l ssicn. 
( c) Library and laboratory r--search. 
(d) A. M. McLeod and Dr. Paul ITemonyi. 
( ) U* u. Ur u.G. 

(f) To develon more effective and economical fishways. 
(g) Models about 8x8 inches in cross-section and 5 ft in length 

wore studied both as to their hydraulics and as to their 
ability to pass small fish. Full size fishways were installed 

• at the Laboratory dan for a comparison of various designs, 
checking r suits of ...odd tests, and collecting data, for a 
study of the migratory habits of fish. 

(h) The first stage of all studies mentioned has been completed, 
and a preliminary report is being prepared. Further investi¬ 
gations are planned. 

(743) (a) 
(b) 

SIMULTANEOUS PLO’J OR AIR AID RATER I IT CLOSER CONDUITS. 
Iowa Institute of Hydraulic Research in co-oner at ion with 
Committee on Hydrau'li c Research, American Society of Civil 
Engineers. 

( c) Laboratory research. 
(d) Doan R. M. Dawson and A. A. Kalinshe. 

■ (e) Dean 7. M. Dawson. 
(f) To obtain data on the flow of water in partly full conduits 

when air is being dragged along, when the air is flowing 
faster than the water, and when the air flows counter to 
the direction of the water. 

(g) A rectangular closed conduit 8” x 7"' by 50 ft long is used 
with transparent sides, provisions for air flow measurement 
will be made at both ends of the conduit. Surface friction 
between the air and water is one of the i rportant items to be 
ievesti, amen. 

(h) Tests are now being ma.de. 

( 850) (a) 

(b) 

(c) 

(4) 
(e) 

HYDRAULICS AID RHEUMATICS 07 PLUMBING- DRAINAGE SYSTEM. 
Iowa Institute of Hydraulic Reseairch in co-operation with the 
national Association of Master plumbers. 
Laboratory and field research. 
Dean E. M. Dawson and A. A. Kalinshe. 
Dean E.-M. Dawson. 
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(f) To obtain 'basic data for sizing of drains, stacks, and vents 
of plumbing drainage system. 

(g) Lata obtained to be used, in preparing tables and charts for 
uso in plumbing codes, 

(h) 3esuits are published in Tech.iical Bulletin No. 2 of National 
Association of Master Plumbers, 917 Fifteenth Street, 11. W., 
17a shi ngt on, D. 0. 

(851) (a) H7LBAULICS OP VERTICAL CHAIN AID 0Y2BFL0W PIPES. 
(b) Iowa Institute of Hydraulic Research in co-operation with the 

National Association of Master Blubbers. 
( c) L hb o rat or y r e s ear ch. 
(d) A. A. Kalinshe and W. M. Wachter. 
(e) Lean P. M. Lawson or A. A. Kalinshe. 
(f) To determine head-discharge relationship for various sizes 

and lengths of vertical drain pines and overflow pipes which 
do not flow full. Air-flow measurements are ad so to be made. 

(g) An apparatus has been constructed which wall insure radial 
flow into pipes of diameters ranging from 6 inches to one 
inch. 

(h) Tests are in progress and will be completed this year. 

( 853) (a) AIH-CHAIfBERS POP WATEIHIAMiLilp BELIEF. 
(b) Iowa Institute of Hydraulic Pesearch in co-operation with the 

National Association of Master Plumbers. 
( c). Laboratory research. 
(d) Lean P. M. Lawson and A. A. Kalinshe. 
(e) A. A. Kalinske. 
(f) To determine a relation between ’water velocity, pipe size, air- 

chamber volu.e, length of pipe, and water-ha.imer pressure 
reduction. 

(g) All the variables mentioned in (f) are being varied for a 
simple straight mine. Compound and branched pipes are also 
to be studied. A high-speed Liesel engine indicator of the 
cantilever spring type is used to record the pressures. 

(h) Tests are being continued. Some of the results were published 
in a paper "Methods of Calculating Water-Hammer Pressures", 
Jour, of Amor. Water Works, Voi. 31, Nov. 1939, p. 1835. 

(855) (a) 

(b) 
(c) 
(a) 
(e) 

(f) 

(s) 

DIFFUSION CHARACTERISTICS OP TUPBTJLENCE IN AN OPEN CHANNEL • 
Iowa Institute of Hydraulic Pesearch. 
Master1s Thesis. 
A. A. Kalinske and J. M. Bohertson. 
A. A. Kalinske. 
The purpose of this investigation is to study the variation of 
the coefficient of turbulent diffusion vertically in an open 
channel by direct experimental means. 
The diffusion .coefficient is to be determined from data 
obtained by means of motion pictures of the spread of immiscible 
liquid droplets injected into the water stream. The experiments 
will be made in a 2.5 foot channel with different water depths 
and with a variation of bottom roughness. 
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( 507) 

(h) Thesis completed. (See abstract in this Bulletin.) 

(a) tee CONVERSION OE KINETIC I ETC PCTEETIAL ENERGY. 
(h) Iowa Institute of Hydraulic Research in co-operation ’with the 

An. Soc. C. E. Committee on Hydraulic Research. 
( c) Independent research. 
(d) A. A. Kalinshe. 
(e) Prof. E. T. Mavis, Pennsylvania State College, State College, 

Pennsylvania. 
(f) To investigate the basic physical phenomena of flow in 

divergent conduits with particular reference to the conversion 
of energy. 

(h) Analysis of laboratory experiments in progress. 

(1026) (a) TURBULENCE ANE SUSPENDED MATERIAL TRANSPORTATION IN A SMALL 
OPEN CHAIR-EL. 

(b) Iowa Institute of Hydraulic Research. 
(c) Laboratory research. 
(a) A. A. Kalinshe, J. M. Robertson, C. L. Pien. 
(e) A. A. Kalinshe. 
(f) To measure the diffusion characteristics of water flowing in 

an open channel, and to correlate such data with oboerva- 
tions on suspended material transportation. The channel 
being used is 11 inches -wide, 10 inches deep, and 70 feet long. 

(g) Ire oho to grannie technique for determining the diffusion 
characteristics of turbulence that was developed in Project 855 
will be used in this project. It is planned to use ...aterial 
lighter than sand in order to get suspension at velocities of 
about 2 to 5 feet per second. 

(h) The apparatus is complete, .and the preliminary experiments 
have begun. 

(1027) (a) 

oo 
(c) 
(d) 
(e) 
(f) 
(g) 

INVESTIGATION 0E OPERATION 0E G''EASE INTERCEPTORS. 
Iowa Institute of Hydraulic Research in co-operation with the 
National Association of Master plumbers. 
Lab oratory R e s earch. 
Dean E. M- Dawson, A. A. Kalinshe, A. M. McLeod. 
Dean f. M. Dawson. 
To determine the basic principles of grease interceptor design. 
Tests are being made on various types of commercial grease 
interceptors. Later a more fundamental study is to be lade 
on the effect of baffles, water turbulence, and water velocity 
on the carrying of uarticles lighter and heavier than water, 
such as the grease and solids - which ordinarily enter an 
interceptor. 
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( 1028) (a) 

(b) 

( c) 
(a) 
(e) 

(f) 

^ES-IGN OF WATER-SUPPLY SYSTEMS POP BUILDINGS. 
Iowa Institute of Hydraulic Research in co-operation with the 
national Association of Master plumbers. 
Library and Laboratory Investigation. 
Dean P. M. Dawson and A. A. Kalinske. 
Dean F. M. Dawson. 
and (g) To cor.rdle and organize all existing data on friction 
loss in iron, lead, and cop ocr pipe, and for all types of 
fittings and plumbing fixture's. This delta is to be used in 
developing simplified methods of water-piping sizing for 
plumbing systems. Laboratory tests will be made on those 
fittings or fixtures for which data is not available. 
The library investigation has 'begun. 

(1029) (a) 

(b) 
(c) 

(a) 
(e) 

(f) 

(bO 

(h) 

DETERMI HAT 10II OP LEST PROPORTIONS POP CANAL SEEDS. 
Department of Mechanics and Hydraulics. 
Doctor's thesis (experimental) 
Ghen-Hsing Yen. 
Prof. J. '.7. Howe. 
To determine effect of different proportions of cross-section 
moon losses in bends. 
Experimental flume, one foot square in cross-section, about 

90 feet long, containing 90° bend, to be tested under various 

slopes, depths, and proportions of cross-section. 
Beginning. 

(856) (a) HYDRAULICS OP CULVERTS. 
(b) Department of Mechanics and Hydraulics. 
(c) Graduate thesis (library and experimental). 
(d) Prof. p. T. Mavis, and A. R. Luecker. 
(e) E. W. Lane. 
(f) To review flow data and test reports, and to study effects of 

systematic entrance variations. 
(g) Tests of transparent model conduit with submerged and free 

outlets. 
(h) Thesis completed, seu abstract in this Bulletin. 

( 859) (a) EPPSCT OP PHEE BOARD UPON EVAPORATION FROM STANDARD LAID PAN. 
(b) Department of Mechanics and Hydraulics. 
(c) Master's tmesis (experimental). 
( d) Bussell W. Heveil. 
(e) Prof. J. ¥. Howe. 
(g) Level in two land pans held constant by Marriotte flask 

apparatus. Both pans given same exposure but operated with 
different free boards. Air and water temperatures, relative 
humidity, wind velocity over the pan, and evaporation observed. 

(h) Data have been secured. 



(1030) (a) 

03) 
(c) 
(d) 
(e) 

(f) 

(s) 

SEDIMENT BEHAVIOR III UPUARD FLOP. 
Department of Mechanics' and Hydraulics. 
Master's thesis, (experimental research). 
W. '■?. DeLapp. 
Prof. H. House. 
To determine the variation of sediment concentration in 
upward flow for conditions ranging "between the limits of 
percolation and suspension. 
Tests will be made in a 12-inch glass cylinder 19 inches in 
height, using various grades of sand. For each material 
the concentration mill be studied as -a function of. e.levation 
and velocity of flow. 

(11)Apparatus now under construction. 

(1031) (a) (ST 
(b) Dep, 
(c) Hes 
(d) C. , 
(e) C. - 

(f) To. 
ar e 

(g) Ten 
in . 

(h) Dos: 

HUCTUPAL) TESTS OF FLUME CORNERS, 
artment of Mechanics and Hydraulics, 
earch, including Master' s thesis. 
J. Posey and 0. Hefeid. 
J. Posey. 
find most satisfactory design-for flume corners which 
subject to tension on the inside, 

sion tests of knees with V and M similar to actual values 
flumes. 

is by previous 
investigators. 

(1032) (a) EFFECTS OF CZ: TAIN FLUID PHOPEHTIES UPON THE PHOFILZ OF THE 
HYDRAULIC JTJMP. 

(b) Department of Mechanics' and Hydra':!i-cs. ... 
(c) Master's thesis. 
(d) C. J. Posey, M. D. Dmbrow, j. C. Goo drum. 
(e) C. J. Posey. 
(f) To study effect of viscosity and surface tension on the 

profile of the jump. 
(g) Various fluids in recirculating hydraulic demonstration table. 
(h) Designing experiments correcting defects in apparatus which 

had been previously used for other projects. 

(1033) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

I NTSC-HATED STUDY OF PH0PULSI0N OF GRANULAR HATSHIALS BY 
FLUIDS IN TUHBUTjENT FL07. 
Iowa Institute of Hydraulic Hesearch. 
Survey and research. 
Paul ITemeuyi. 
Dr. Paul Nemenyi. 
Unification of the various physical, geophysical (hydro/and 
aerological), geonorphologic, and civil engineering studies 
and results relevant for the problem. 
The- method- of- the, study, is. primarily survey, dimensional 
analysis, and comparison. It is intended to find, the main 
dimensionless variables common to all phenomena, in question 
as distinguished from the specific variables (as e.g. slope 
and "form factors" for the river problems.) The limits within 
which these variables are competent will be discussed. Contro 
versies vail be clarified by determining the limits of validit 
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for the different contradicting statements; for the 
decision of certain controversial issues special experiments will 
he proposed. 

(h) A paper giving a general outline of the problem, especially of 
its methodical aspects, is being completed; a summary of it has 
been cubmitted to the Round-Table Discussion 021 The Role of 
Hydraulic Laboratories in Geophysical Research (Sept. 1939) 
under the title "The Different Approaches to the Study of 
Propulsion of Granular Materials and the Value of their Coordina¬ 
tion1' . 

(1C34) (a) 

Co) 
(c) 
(d) 

( e) 

(f) 

U) 

(h) 

SECONDARY CURRENTS IN STRAIGHT OPEN CHANNELS. 
Iowa Institute of Hydraulic Research. 
Expeilmental research. 
Paul ITemenyi. 
Dr. Paul ITemenyi. 

Exploration of types of secondary currents for a variety of 
cross-sections, different slopes, roughnesses, and regimes 
of flow. A qualitative theoretical explanation will be 
attempted. Also the analogous phenomena in closed conduits 
will be examined, possible applications to river and channel 
engineering will be considered. 
The experimental worn will be mostly observational, however 
some quantitative measurements will be made. The observed 
secondary curents will be correlated with measured distrib¬ 
utions of longitudinal velocity. 
A comparative examination of existing observations and 
opinions has been made. The experimental work is being 
started. 

( 660) (a) 

(b) 
( c) 
(d) 
(e) 
(f) 

(s) 

(b) 

MISSISSIPPI HI VIP: SUBMERGIBLE TAINTRR LOCH GATES POR 
ANTHONY HALLS LOCHS, MINNEAPOLIS, MINN. 
Corps of Engineers, U. S. Army, St. Paul District. 
Design project. 

crp T. 

IT. S. Engineer Department S oaff. 
Martin E. Nelson, Engineer. 
To study hydraulic conditions in the locus when the chambers 
are filled by means of submergible fainter gates which also 
replace the conventional upstream miter gates. The fainter 
gate will be used also for passing flood discharge. 
Tests are being conducted in a model on a scale cf 1 to 22.4; 

observations are made with respect to turbulence, surging, 
hawser pull, and duration of lockage. A l/7th size model of a 
section of submergible fainter gate was set up to study crest 

j?nc§mplete lock model was tested with various gate operation 
schedules until the one causing minimum mooring hawser stress 
could be determined. Prom studies on the large-scale gate 
model, designs have been developed for the shape of gate. 
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(861) 

( 662) 

(1035) 

(a) MISSISSIPPI DIVED, PILL 1110 AHD EMPTYIHG SYSTEM POP HEW LOCK 
HO. 2, KASTIKGS, MIHH. 

(5) Corps of Engineers, U. S. Army, St. Paul District. 
(c) Design project. 
(d) TJ. S. Engineer Department Staff. 
(e) Martin S. Kelson, Engineer. 
(f) To develop a satisfactory system to fill and empty the lock, 

employing short culverts around the lock gates. 
(g) Tests are "being conducted in a model on a scale of 1 to 30; 

observations are made with respect to turbulence, surging, 
hawser pull, and duration of lockage. 

(h) Tests have supplied a sufficient amount of data on the stub 
culvert system. The project was expanded to include tests 
on side culverts and ports extending the length of the model, 
and tests were made on such a system with uniformly spaced 
ports. 

(i) Automatic recording apparatus is now under construction. 

(a) MISSISSIPPI DIVER, DILLIHG- AID EMPTYING SYSTEM POP. HEW 
LOCK HO. 1$, KEOKUK, IOWA. 

(b) Corps of Engineers, U. S. Army, Dock Island District. 
( c) Design project. 
(d) uT. S. Engineer Department Staff. 
(e) Martin E. Kelson, Engineer. 
(f) To develop a satisfactory system to fill and empty the lock, 

employing (l) culverts and ports in the floor of the lock 
chamber, or (2) short culverts in the upper and lower gate 
sills, or (3) filling system using a combination of submergible 
Tainter gate and short sill culverts, and an emptying system 
with shirt culverts under the lower gate sill. 

(g) Te^ts are being conducted in a model on a, scale of 1 to 2-x, 
simulating the various types of filling systems proposed and 
observing turbulence, surging, hawser null, and duration of 
lockage. 

(g) Several filling systems which included sill culverts, floor 
culverts, and submergible Tainter gate were tested. While 
each system had merits, trie most generally favorable filling 
characteristics were obtained with the Tailiter gate used as 
upper lock gate. 

(a) PHOTOTYPE LOCK H YD PAID IC S TESTS TO V:K:I?Y MODEL EX? EDI MEETS. 
(b) Corns of Engineers, U. S. Army, Ohio Diver Division. 
(c) See title. 
(d) U. S. Engineer Department Staff. 
(e) Martin E. Helson, Engineer. 
(f) To obtain data on the filling and emptying characteristics of 

navigation locks in the Ohio Diver Division and to observe 
navigation conditions in the lock approaches and flow con¬ 
ditions in dam stilling basins for comparison with similar 
model and prototype data. 
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(g) Rates of filling and emptying and pressure changes in culverts 
and ports were observed on special pneumatic manometers. 
Velocities at the lock chamber ends of filling and emptying 
ports were measured by means of a pitot bar. Measurements were 
made at several locks in the Tennessee and Ohio Olivers. 

(h) Tests are complete and a report is being prepared. 

( 1036) (a) 
(b) 

(c) 
(a) 
(e) 

(f) 

U) 

(h) 

DISCHARGE COEFFICIENTS FOR OBSTRUCTIONS TO SUPER-FLOOD FLOWS. 
Corps of Engineers, U. S. Army, Rock Island District. 
Design project. 
U. S. Engineer Department Staff. 
Martin E. Nelson, Engineer. 
To evaluate the obstruction offered to super-ilood flows by 
bridges, darns, river walls, and other contractions in river 
channels. 
A generalized model of a river reach with a tributary has 
been constructed l/l20th prototype size. A number of bridges 
•f various types will be installed in it and tested at 
depths submerging the decks. City conditions will be simulated 
on the overbank areas. 
The basic model has been built. 

(103?) (a) MISSISSIPPI RIVER, NAVI CATION CONDITIONS IN UPSTREAM APPROACH 
TO L/D NO. 6, TREMPEALEAU, WISCONSIN. 

(b) Corps of Engineers, U. S. Army, St. Paul District. 
(c) Design project. 
(d) U. S. Engineer Department Soaff. 
(e) Martin E. Nelson, Engineer. 
(f) To determine what corrective measures can be used economically 

and effectively to eliminate hazardous currents in the 
upstream lock.approach channel and to prevent excessive scour 
now taking place at the upstream end of the river wall of the 
auxiliary lock. 

(g) Tests are being conducted on a model l/SOth prototype size 
simulating a reach of the Mississippi River with Lock & Dam 
No. 6 at the downstream end. 

(h) Wing dams upstream from the lock, submerged sills in the upper 
lock approach, and permeable guard walls have been studied as 
possible means of improving navigation conditions. Investiga¬ 
tion of scour conditions is now under way. 
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(1038) (a) DIVERSION CHANNEL STILLING BASIN, DRY liUlT FLOOD CONTROL 
PROJECT, DEOOEAH,' IOWA. 

(b) Cons of Engineers, U. S- Array, St. Paul District. 
(c.) Design project, 
(&) U. S. Engineer Department Staff. 
( e) ' Martin 3. Nelson, Engineer. 
(f) To develop a suitable stilling basin above the outlet of 

the proposed Dry Run Diversion Channel. 
(g) A model, scale 1/50, was constructed of lumber and sheet 

iron to simulate the proposed channel sections. Piezometers 
were provided to measure water pressures at various points. 

(h) Tests are in progress. 

PACIFIC HYDROLOGIC LABORATORY. 

(752) (a) "AL o: sv SAT ALT R FROM DREDGER BY DRAINAGE 
AND LEACHING. 

(b) Golden Gate Internatianal Exposition, Department of 7/orks, 
Treasure Island, San Francisco, California. 

( c) ( d)(e) (f) (g) (See complete report of this project in earlier 
bulletins.') 

(h) After a laose of 16 months, including the entire Exposition 
Period, no injury from or indication of the presence of 
salinity in the soil has been noted in any vegetation planted 
at Treasure Island, including trees, shrubs and annuals. 

(i) Additional published reports describing this project have 
been issued as follows: (l) Drainage & Leaching at Treasure 
Island, Charles K. Lee; Proceedings American Road Builders 
Association, 1930 Convention at San Francisco, Calif. (2) Record 
well-noint installation used to dpain Exposition site; Western 
Construction News, June, 1958. (o) Testing Program used to 
Determine Treasure Island Drainage Procedure, Charles H. Lee, 
Western Construction News, July 1939. 

(916) (a) 

00 

STUDY CF INCREASING THE I 
OF SODIUM CHLORIDE. 
Golden Gate International 

Bin: A 0.2 ;LAY MEjaBRANE BY USI 

Exposition, Department of Works, 
Treasure Island, San Francisco, Calif. 

(c)(d)(e)(f)(g) (See complete report of this project in earlier 
bulletins.) 

(li) As a result of the preliminary salt-water treatment, the 
clay lining of the lagoon at Treasure Island was entirely 
sealed within 90 days of the introduction oi fresh water, 
following the salt-water treatment. An interesting phenomenon 
in connection with the sealing process was the escape of 
entrapped air during four low-pressure periods, acconpdmying.' 
general cyclonic storms. Within a period of two or three 
days during each of these storms, seepage loss through the 
clay membrane experienced a 30 to 50$ reduction. The fourth 
storun, March 23 and 24, 1939, reduced the seepage to 
practically z-^ro. As a result of sealing the lagoon, make-up 
water was needed only for replacing evaporation, and was 
relatively small in amount. 



(i) Paper describing the experimental work and application of 
method developed has been submitted to the A.S.C.S., and will 
appeal’ in "proceedings", in the near future, under the title 
11 Sealing the Clay Lining of the Lagoon at Treasure Island by 
Use of Sea Water" , 'by (Charles H. Lee. 

(1039) (a) 

(b) 
( c) 

(d) 
(e) 

(f) 

(g) 

(h) 

(i) 

HYERAULIC-FILL ’TAM INVESTIGATION. 
The Livingood Placers, Inc. 
Conducted as part of engineering research for design and 
selection of material for hydraulic fill dam. 
Charles H. Lee. 
Charles Hr Lee, Consulting Engineer, 58 Sutter Street, 
San Francisco, California. 
Study of physical properties of soil as related to hydraulic 
fill dam construction. 
Tests were made upon borrow pit samples as follows: 
Mechanical analysis by hydrometer method, specific gravity, 
shear, settling velocity of fines to determine division 
of material between beach, core and waste, progressive density 
of settled fines, etc. Test data were applied to selection 
of borrow pit material and setting up a construction program. 
The available material consists of weathered and decomposed 
chert, very deficient in sand ana coarse silt, but with a 
thin overburden of silty top soil. Weather conditions are 
very severe, with freezing temperature eight months of the 
year, thus limiting the construction period to 125 days. 
These unusual conditions made necessary special consideration 
of the utility of the available materials to hydraulic fill 
construction. 
Laboratory tests completed. Construction work is planned for 
next summer. 
Report of tests and conclusions submitted to Livingood 
Placers. Preparation of technical paper awaits completion of 
construction. 

UNIVERSITY 0E CALIFORNIA. 

Cb) 
(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

HYDRAULIC ROUGHNESS IN CLOSED CHA1TFELS. 
Labor ato ry r esear cli. 
Laboratory project. 
P. G. Eolsom, F. Jonassen. 
Professor M. P. O’Brien. 
To study relationship between friction factor "f" axid surface 
geometry at fully developed turbulence, using artificially 
roughened surfaces. 
The pressure drop is determined experimentally for air flowing 
through a rectangular redwood duct artificially roughened by 
means of grooves cut transversely to the flow. By changing 
the width of the duct, the relative roughness may be altered 
and the absolute roughness by increasing or decreasing the pitch 
of the grooves. 
Experiment completed. Report in progress. 
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( 634) (a) 
(b) 

(c) 
(d) 
(e) 

(f) 

(s) 

(h) 

SAN DIMAS METERING- FLUME. 
Cooperation with California Forest and Range Experiment Station. 
Laboratory Project. 
V/ilrn, Stoker, Bermel. 
professor M. P. O’Brien. 
Calibration of metering flume under various conditions of 

bedslope, roughness, shape size. 
Tests on 6" fiune have been completed, and tests are now in 
progress on a one-foot concrete flume. Tests will be extended 
to flow transporting bed-load. 
Construction of bed-load equipment now in progress. A dis¬ 
cussion by R. L. Stoi.ur describing these experiments appeared 
in the Proceedings of the American Society of Civil Engineers 
for June 1933. 

( 720) (a) 

(i) 

MODEL STUDY ( 
See aos tract 

P WAYE 
in this 

ACTION OIL 
; Bulletin 

CA3RJLL0 LEACH, CALIFORNIA. 

( 723) (a) 

(b) 

( c) 
(cl) 
(e) 

(f) 

(g) 

(h) 

RECOYERY EFFICIENCY OF VARIOUS TYPES OF SLO'VLY MOVING FLUID 
I iEbif.rj. rC-'j S. 
Standard Oil Co. of California Research Fellowship. 
Labo: a tor;, pro joct. 
R. L. Parsons. 
Professor M. ?. O’Brien. 
To determine the .most efficient type of representing media for 
oil recovery. 
Measure recovery of oil from a cylinder of oil-saturated sand 
for water and gas drives. 
Continuation of work of D. R. Rankin: See abstract in this 
Bulletin. 

(726) (a) 
(b) 

(c) 

(a) 
( e) 

(f) 

U) 

PUMP TESTING LABORATORY. 
Laboratory investigations in cooperation with the College of 
Ayr i culture. 

L. S. Jue, R. G. Folsom, R. De Fries. 
Professor M. ?. O'Brien. 
Research in the general field of punning. 
Present investigations include: 
1. Research in the field of deep-well and propeller puaps. 
2. Analc sis of laboratory arid field methods of testing, 

development of test standards and calibration of test 
inssruments. 

3. Test of motors, bearings, and ether auxiliary equipment. 
4. Tests of manufacturers' tyoes. 
5. Tes„s on specific pumps and pump accessories and equipment. 
The equipment is in operation. See abstract in this 
Bulletin. 
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(799) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

EEEECT OE VISCOSITY UPON THE CHARACTERISTICS OE A CENTRIEUGAL PUMP 
Laboratory project. 
Master's thesis. 
Nathaniel Van De Verg. 
Prof. M. O'Brien. 
To he able to predict the performance of a centrifugal pump 
pumping viscous fluids after obtaining tire performance of the 
pump using water. 
Testing of 2" centrifugal pump using water and using two oils of 
different viscosity. 
Experimental work in progress. 

( 300) (a) PPE-PG TAT 101" IN PROPELLER ITOS. 
( b) Laboratory project. 
(c) Master's tmesis. 
(d) Lawrence Sinclair Jue. 
(e) Prof. M. ?. O'Brien. 
(f) To study the magnitude and direction of the water stream fore and 

aft of the runner in a propeller pump. 
(g) A transverse pitometer with remote control 'will be used* 
(h) Pitometer calibration complete. Experiment in progress. 

(a) 
(801) /ERICTION LOSSES III ANGULAR CONTACT THRUST BEARINGS. 

(b) Laboratory investigation. 
(c) Master's thesis. 
( d) W. Johnson. 
( e) Prof. M. ? . O'Brien. 
(f) To determine friction losses in angular contact thrust bearings 

under conditions of use in ccep-well turbine pumps. 
(g) To determine by tests: 

(1) friction of ball on race. 
(2) Oil pumping losses. 
(3; Losses due to misalignment. 

(h) Experiments in progress. See abstract in this Bulletin. 

(802) (a) 
(b) 
(c) 
(d) 
(e) 
(f) 

<g) 

(h) 

THE DESIGN 0E A PROPELLER TURBINE. 
Labo atory project. 
Ph. I). Thesis. 

E. Jonassen. 
Prof. M. P. O'Brien. 
To predict the characteristics of a propeller turbine having 
airfoil-section blade shapes. 
Using a small vertical turbine, the predicted results will be 
checked experimentally. Effects of vertical blade interference 
will be studied, using a direction pitot-tube. 
Equipment assembled* Experiment in progress. 
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( 803) (a) 

(b) 

( c) 
(a) 
(e) 

(f) 

(s) 

00 

MIXING- 0? STREAMS IN CLOSED CIRCULAR CONDUITS. 
In cooperation with Special Committee on Hydraulic Research, 
American Society of Civil Engineers. 
Master's thesis. 
E. H. Taylor, U. E. Shuler, 
prof. M. ?. O'Brien. 
To determine energy losses which result from the convergence or 
divergence of closed circular co duits. 
Tests will include determinations for angles of convergence or 
divergence of 30°, 45°, 60°, 90°, 155°, and 150n. Test set up 

consists of 2", 4", and 6M branch pipe joining a 6" diameter 
main line. 
Equipment is complete and testing is in progress. Continuation 
of work of Kempton and Hoefler. See abstract in this Bulletin. 

(304) (a) 

(i) 

PISCHARGE CHARACTERISTICS 01' RSCTAIJG-ULAR SLUICE 
See abstract in this Bulletin. 

CAT S. 

( 806) (a) 0SCILLAT0RY WAVES. 
(i) See abstract in this Bulletin. 

(807) (a) TRANSPORTATION OP SAFE IN PI^E LINES, 
(i) See abstract in this Bulletin. 

(808) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h \ 
/ 

MODEL STUDY OF PROPOSED TIDAL CANAL BETWEEN 3UI3UN BAY AND 
SACPAMENTO, CALIFORNIA. 
Laboratory project. 
Mast er1s tn esis. 
M. ?. O'Brien, D. A. Elliget. 
Prof. M. ?. O'Brien. 
To predict tidal effects in the proposed canal by a combination 
of experimental and theoretical studies. 
Model to be constructed of sheet metal to a scale of 1:500 
horizontally and 1:100 vertically. Runs will be with various 
tidal amplitudes and heights,'and velocities of the resultant 
waves vail be measured. 
Eraser invents completed. Report in progress. 

( 809) (a) 
(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

characteristics of sand pumps. 
Laboratory project. 
Master's thesis. 
E. C-. Folsom, L. C. Fair bank. 
Prof. M. P. O'Brien. 
To predict head-discharge characteristics of centrifugal pumps 
when pumping sand mixtures from the known characteristics when 
pumping water. 
A series of runs will be made using sand-water mixtures of various 
types of sand. 
Equipment complete and experimental work in progress. 
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(1040) (a) 

0:0 
(c) 
(0 
(e) 

O') 

0:0 
(h) 

DAOS 07? PERVIOUS FOUNDATIONS. 
Laboratory project. 
Ph. D. thesis. 
M. A. Selim. 
Prof. M. P. O'Brien. 
Study of the percolation line and collection of data for 
empirical formulas for the length, of the impervious floor. 
Use mil he made of small-scale models. 
Equipment "being designed. 

(1041) (a) 

Cb) 

(c) 
(d) 

(e) 

(f) 

( ef) 

(h) 

TEST OP A JET AND CENTRIFUGAL PUMP COMBINATION. 
Laboratory project. 
Special study for senior students. 
P. A. EhoGa, E. G. Folsom. 
Prof. M. P. O'Brien. 
To determine the onerating point of a jet and centrifugal 
pump co mhination. 
The equipment includes a standard 1-hp centrifugal pump, 
jet pump combination for a water-pressure system. Tests on 
this system will he used to check predicted results. 
Tests are in progress. 

(1042) (a) FLOW METED DATING F0D FLUIDS CARRYING SOLIDS IN SUSPENSION. 
(h) Lab orator; project. 
(c) Special study for senior students. 
(d) S. Werner, D. G. Folsom. 

(e) prof. M. ?. O'Brien. 
(f) To determine the coefiicients to use with quantity-rate 

meters for measuring the flow of fluids containing small 
solid particles in suspension. 

( ) Experimentally calibrate a meter of the Venturi type with 
sand-water mixtures of various concentrations and sand sizes, 
meters being in horizontal and vertical positions. 

(•h) Tests in progress, preliminary work indicates that normal 
coefficients for water may be used for fixtures when the 
head is expressed in feet of mixture within certain limitations. 

(1043) (a) EQUILIBRIUM SAND SLOPES IN FRONT ON SLA WALLS. 
(b) Laboratory project. 
(c) Master's thesis. 
(d) Lt. G. M. Borland. 
(e) Prof. M. P. O'Brien. 
(f) To determine the effect of variable sand quantities on beach 

slopes in front of sea walls. 
(.;) This is a continuation of Lt. C. H. Waters' work carried 

forward to sea walls. A wave tan:: one foot wide by three 
feet deep is used, waves generated, and the run continued 
until equilibrium is reached. Ebons ’will be made between 
quantity and slope. It is expected to use three grades of 
sa.-d and to make about fifteen runs for each grade. 

(h) Tank is set up and ready to operate . 
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(1044) (a) MO DHL STUDY 07 WAVS 7S7IUCTI01'. 
(b) Laboratory project. 
(c) Master's thesis. 
(d) Lieut. W. ?. KcDrone, Lieut. 2. 2. Wilhoyt. 
(e) Prof. M. P. O'Brien. 
(f) To check experimentally tile existing wave-refraction theories. 

To investigate refraction around islands and breakwaters in 
deep waser. 

(g) Experiments take place in a basin approximately 58' x 38' x 2* 
deep. A plunger-type wave machine located at one end creates 
the waves. Various sea-shore forms to be built in basin to 
study refraction. Movable platform used for taking pictures 
vertically from a height of 22 ft. 

(h) All apparatud in place. First study of an ideal beach on 
1:20 slope. Deep-water waves advance at an angle of 45° ti 

beach. Tests on first model practically completed. 

(1045) (a) 
Co) 
Cc) 
CO 
(a) 

CO 

(g) 

00 

TJH ST SAD Y FLOW 07 FLUIDS THOROUGH POLO US MEDIA. 
Laboratory project. 
Ph. D. Thesis. 
J. A. Putnam. 
Prof. M. ?. O'Brien. 
To predict unsteady flow characteristics of porous media 
for homogeneous and non-homogeneous fluids. 
Using a lineal' channel filled with uniformly compacted sand, 
measurements will be made of the variation of pressure with 
tine and space for various boundary conditions. Both 
homogeneous fluids and gas-liquid mixtures will be used. 
Apparatus for preliminary experiments now under construction. 

(1046) (a) AIT 117/2 ST I GAT I 011 07 THE HEAD LOSS THROUGH TRAPEZOIDAL-BAR 
PISH SCREENS. 

00 Laboratory project. 
( c) Undergr.aduat e the si s • 

(d) .Robert D. Smith. 
(e) Prof. M. P. O'Brien. 

(f) To determine the var ia tion in the screen-head loss with the 
velocity, the depth of water, and the angle at which the 
screen is placed. 

(s) The method consists of runniii; g vai 'ion. s constant quantities 
of water through a r ctangular steel channel, in which the 
screen has been installed with provision for varying its 
angle, and varying the depth and velocity by changing the 
position of a tail gate at the lower end of the channel. 

(h) A complete set of tests has been run with the screen in the 
vertical position, and the results substantiate the premise 
that the head loss is a function of both the velocity and of 
the depth of flow. Similar tests will be run with the 
screen at an angle of 26° 34' as set in field practice to 

determine the effect of varying the angle. 
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MASSACHUSETTS I ITS TI TUTS OH TECHNOLOGY. Hydraulic Machinery Laboratory, 

(36) (a) 3XPZPIMMTAL INVES TIGAT10U OF THU CAVITATION PHENOMENA. 
(b) Massachusetts Institute of Technology. 
(c) G oneral res ear oh. 
(d) H. peters, B. G. Pightnire. 
(e) B. G. Pightnire. 
(f) 1. Study of the factors which influence the severity of cavitation 

damage. 
2. Study of the periodic nature of cavitation. 

(g) Cavitation is produced Gy high acceleration of material or liquid 
hy means of a nagneto-striction vibrator, 

(h) progress reports:- 
J. C. H'liiSaker, Mechanical Engineering, April 1935, Vol. 57, No.4. 
J. C. Hunsaker, Trans. A.S.M.E., October 1935, Vol. 57, No. 7. 
E. W. Spanhhake, Thesis, Massachusetts Institute of Technology 

■ Library, "Theoretical investigation of the periodic nature of 
■ •cavi-uation"-. ■ 

Schunb, Peters, Millikan, Metals and Alloys, May 1937. 
S. Logan Kerr, Trans. A.S.M.E., July 1937, Vol. 59, No. 5. 
H. Peters, B. G. Pightmire, pro-ceedings Fifth International 
Congress for Applied Mechanics, 1939. 

(1047) (a) A STUDY OF BOUNDAPY LAYUPS. 
(b) Massachusetts Institute of Technology and the National Advisory 

Committee for Aeronautics. 
( c) Study of the nature ahd efxects of fluctuations of velocity in 

the boundary layer. 
(d) H. Peters, C. W. Jacob. 
(e) J. Bi elm ell. 
(f) As in-(c). 
(g) Measurement of velocity fluctuations with a hot-wire anemometer 

in a rectangular-section open-return wind tunnel, 
(h) Investigation completed. 
(i) Pager given before the Fifth International Congress of Applied 

Mechanics by K. Peters. Also Progress Heport to the National 
Advisory Committee for Aeronautics. March 1939. 

(1043) (a) 
(b) 

( c) 
(d) 
(e) 

• (f) 
(s) 

00 
(i) 

LAMINAP FdlCTIUTlL LUSISTANCE WITH PP3SSUPE GRADIENT. 
Massachusetts Institute of Technology and the National Advisory 
Committee for Aeronautics, 
oee (a). 
E. A. Wright, G. W. Bailey. 
J. Bicknell. 
See (a). 
Measurement of velocities in the boundary layer on a wall of a 
rectangular-section open-return wind tunnel. 
Inv e st igat ion compl et e d. 
Master of Science thesis submitted in May 1959, also paper 
"Laminar Frictional Pesistance with pressure Gradient!1 in 
Journal of the Aeronautical Sciences, Vol. 6, No. 12, October 
1939. . 
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(1049) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 
(i) 

STUDY OF HEAT TRANSFER ON BOUNDARY LAYER. SKIN FRICTION AND 
TRANSITION. 
Massachusetts Institute of Technology and the National 
Advisory Committee for Aeronautics. 
See (a). 
L. Lees. 
J. Bicknell. , 
To determine the effects of heat transfer on the skin friction 
of laminar and turbulent boundary layers and on the stability 
of the laminar boundary layer. 

Measurement of velocity and temperature distributions in the 
boundary layer along a wall of a rectangular-section open- 
return wind tunnel. 
Investigation just started. 
Bachelor of Science Thesis by L. Lees to be submitted May 1940. 

..... o t ••••«•• c .*•» p f f »••••••• k • 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Department of Civil and Sanitary Eng. 

(1050) (a) 

(b) 
(c) 
(a) 
(e) 

(f) 

(g) 

(h) 
(i) 

AN EXPERIMENTAL INVESTIGATION OF THE UPPER AND LOWER CRITICAL 
VELOCITIES FOR OPEN CHANNELS. 
Rive. Hydraulic Laboratory, M. I. T. 
Master's thesis. 
James C. Howland. 
Dr. K. C. Reynolds. 
To determine experinentally the critical velocity or velocities 
for laminar and turbulent flow in an open channel of rectangular 
cross-section. 
A tilting glass-walled channel of rectangular cross-section 
was used, 2 inches wide, 6 inches high and 20 ft long. The 
rate of discharge was determined by weighing. The flow was 
always uniform. 
Thesis with title of (a) submitted in October 1939. 
Experiments indicate a higher critical velocity than that 
conventionally obtained from pipe flow rata. Channels of 
other cross-sections are to be investigated. Elis thesis is 
one of several which constitute a long-range study of flow in 
open channels. Also, see projects 1051, 1052, 1053. 

(1051) (a) 

(b) 

( c) 
(d) 
(e) 
(f) 

(S) 

(h) 

(i) 

AN EXPERIMENTAL INVESTIGATION OF THE UPPER AND LONER CRITICAL 
VELOCITIES FOR OPEN CHANNELS. 
River Hydraulic Lab., M.I.T. 
Master's thesis. 
Lt. John H. Dudley of Corps of Engineers, U.S.Army. 
Dr. E. C. Reynolds. 
To determine experimentallyv-.the critical velocity or velocities 
for laminar and turbulent flow in an open channel of tectangular 
cro ss-section. 
This thesis was a continuation of that by Mr. Howland. 
See Project 1050. 
Thesis with title of (a) submitted in October 1939. 
Experiments indicate a higher critical velocity than that 
obtained from pipe flow data. 
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(1052) (a) 

(lo) 
(c) 
(5) 

(e) 

(f) 
(g) 

00 
(i> 

All EXPERIMENTAL INVESTIGATION 0? THE VARIATION OF THE. COEFFICIENT 
OF FRICTION WITH REYNOLDS1 NUMBER FOR OPEN CHANNEL FLOW. 
River Hydraulic Lab., M.I.T. 
Master’s thesis. 
Lt. Craig Suyser and Lt. Raymond J. Harvey', of Corps of 
Engineers, TJ. S. Array. 
Dr. K. C. Reynolds. 
See (a). 
A tilting wooden flume of rectangular cross-section was used, 
38 ft long, 12 in. wide and 16 l/2 in. high. The flow was 
measured by a calibrated, rectangular, suppressed weir and was 
always uniform. 
A thesis with title of (a) submitted in October 1939. 
A value .of "n" of about 0.0034 was found to be constant with 
Reynolds Numbers greater than 10,000. A decrease in Darcy*s 
"f" 'was obtained as the- Reynolds number increases. 

(1053) (a) 

(5) 
(c) 
(d) 

(e) 
(f) 

(e) 

00 
(i) 

AN EXPERIMENTAL INVESTIGATION OF THE EFFECT OF VARIATION IN 
REFOLDS’ NUMBER UPON THE COEFFICIENT OF FRICTION IN OPEN 
CHAI.NEL j.1 DO i7. 
River Hydraulic Laboratory, M. I. T. 
Master’s thesis. 
Lt. John K. Kerkering and Lt. Arthur M. Jacoby/ of Corps of 
Enpincers, U. S. Array. 
Dr. R. C. Reynolds. 
See (a). The tnesis was a continuation! of the work begun by 
Mr. Downs. (See Bulletin VII, p. 37, No. 854.) 
A wooden flume of rectangular cross-section was used, having 
a si.qoe of about 0.002 and a test length of 20 ft. Three 
series of tests were run with widths of 10 l/4 inches, 
6 inches, and 3 inches. The walls and bed of the channel 
were artificially roughened with a uniform-grained sand. 
The flow was always uniform. 
Thesis with title of (a) submitted in October 1939. 

Darcy’s friction factor " f1’ was found to decrease with 
increasing values.of the Reynolds number. 

(1054) (a) A MODEL STUDY-OF EROSION BELOW THE RIGHT TING NALL OF THE 
FORT PECK DAT TUNNELS.. 

(b) River Hydraulic Laboratory', M. I. T. 
(c) Master’s thesis. 
(cl) Lt. Kenneth E. Madsen, and Lt. John 3. Ripper*c of Corps of 

Engineers, U. S. Army. 
(e) Dr, K. C. Reynolds. 
(f) Erosion of the right bank below Fort Peck, had caused con- 

si lerable bank cutting when the outlet tunnels were placed in 
operation. Various means, of decreasing the erosion were tc 
be studied. 

(g) A 1:14'5 scale model was built, the model proper being 30 ft 
by 11 ft. The river bed was movable. Maximum flows 
corresponding ..to .78,Q00 cfs were studied. 
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00 

(i) 

Research coo.ploted. 
October 1939. 
V ar ious co mb i n a tic a s 
investigated as well 

Thesis with title of (a) submitted in 

of flow through the four tunnels were 
as the use of baffle dors. 

(1055) (a) Ah SXPERIMEHTAL 
APPROACH Oh ESS 

INVESTIGATION OF THE EFFECT OF ANGULARITY OF 
DISCHARGE COEFFICIENT OF A DAI.1 WITH A POLLER 

GATE. 
(b) River Hydraulic Laboratory, h. I. T. 
(c) Master's thesis. 
(u) Lt. Frederick 0. Diercks and Lt. IToel H. Ellis of Corps of 

Engineers, U. S. Arny. 
(e) Dr. K. C. Reynolds. 
(f) See (a). 
(g) A 1 to 80 scale model was built of one of the three roller 

gates of Loci; and Da. i ho. 25 on the-Mississippi River. The 
width of ftn approach channel was kept constant, but the 
angle it made with the axis of the dan was successively 
changed to 30°, 45°, 60° and 90°. Flow was measured by a 
calibrated weir. 

(h) Research completed. Thesis with title of (a) submitted in 
October 1939. 

(i) Cmanges in the angularity of approach above 45° had no 
measurable effect on the discharge coefficient. 

(1056) (a) 

(b) 
(c) 
(a) 
(e) 

(f) 
(d) 

(b) 

(i) 

Ah SXPERIMEhTAL I EYE ST I GAT 10 H 3Y MIAhS OF MODELS OF 
NEGATIVE PRES3U0.es Oh A SPILLWAY SECTION 0? A DAM. 
River Hydraulic Laboratory, M. I. T. 
Master's tmesis. 
Joseph K. H. Leung. 
Dr. h. C. Reynolds. 
See (a). 

A dan was designed for a 2-foot head, following the 
customary’ practice. Three undistorted models were made 
having scale ratios of 18, 24, and 36 and provisions made 
to measure the pressure head on the downstream face. 
Research completed. Thesis with title of (a) submitted in 
October 1939. 

The three models did not give the same negative pressures 
under corresponding heads although their coefficients of 
d i s charge sho we d go o d are ement. 

( 874) (a) EXPERIMENTAL STUDY 
CELfil'A-DLjI 1 b • 

OF SHORT-ClI;CULTIITG TH30UG ■H MIXING 

(b) Sanitary Engineeri; -g Laboratory’, M.I.T. 
(c) Bachelor's thesis. 
U) ‘;. Christ en s en and S. Morabito. 



(e) ?mf. 1. 2. Oarapw 
(f) To determine suitability of models for studying short- 

circuiting in niuiir chambers by m ans of dyes. 
(:") Two model chambers, one a duplicate of the other but several 

times larger, .were, studied, to determine if dye patterns can 
be duplicated and if the Proude model law is satisfactory. 

(L) Complete. 
(i) Proude model law found to hold for both tank velocity and 

peripheral velocity of stirring paddles. Dye patterns 
reproduced faithfully in model. 

(a) 

Cb) 
(c) 
(a) 
( ) 
(f) 

(,:) 
(h) 

liAIlTPALL I:TTET$ITY - DU2ATI01T CUI 
Sanitary engineering Laboratory, M.I.T. 
Bachelor's thesis. 
II. ?. Dennison. 
Prof. T. 2. Carp. 
To check and amend curves prepared by C. 

'.STOIT, MSS. 

Sherman 
r rainf 

record at Chestnut Hill Reservoir on the basis of the 
(Trans. A.S.C.l. IS31, pg. 95l) for a 50-year rainfall 

60* year recore 
Metnod sane as 
Go mule tod. 

now available, 
used by Sherman. 

(h) 
(c) 
(d) 
(e) 
(f; 

(e) 

HTD2AULICS OP PLOP CP CLEAN YATES. THEQUC-H CLEAN SAND. 
S- nitary Engi .coring Laboratory, M.I.T. 
S aff research. 
prof. T. 2. Camp, D. A. Hoot, and staff. 
Prof. T. 2. Cano. 
Era r mental died: of validity of Pair-Hatch theory. 
Apparatus consists of sectional .mlass-tube filter 
designed for depth of sand of about 2 ft and with 15 
piezometer connections throughout depth for head-loss 
measurements, Distilled water is recirculated downward 
through sand and is filtered ixr.d. deaerated on each 
circuit, 'rfilen sand is placed, air is removed by agi¬ 
tation and back-washing. -Overall porosity is controlled 
by sub licence of bed after expansion by back wash. Si:: 
sands are to be studied: (l) uniform sand with round 
t. rains, (2) crushed uartz of uniform size, (o) homogeneous 
noii-uiiiform sand with round grains, (4) homogeneous non- 
uniform crushed quartz, (5) non-uniform round sand strati¬ 
fied as to grain size, and. .(5) non-urifern. crushed, quart.z 
stratified as to grain size. 

(h) fork or. uniform send cith round grains and on homogeneous 
bed of nou-uniforrn crus.:, d quartz has been completed. 

( 877) (a) 

(b) 

( c) 

SL2CT2IC iIST-70?” APALYZESS PC2 HYDRAULIC A!'ALPSIS OP 
WATE2 DIST2IBTJTI0r" SYSTEMS. 

Dept, of Civil and Sanitary Engineering and Dept, of 
El -,..cti ical Engineering, M. I. T. 
Master’s thesis. 
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(d) H. T. Strandrud. 
(e) Prof. T. E. Camp or Prof. H. L. Hazen. 
(f) To study practicability of using lamps as resistance units 

to represent pipes in an electrical model of a pipe net¬ 
work. 

(g) Study comprises investigation of change of resistance in 
lamp filaments with temperature with view to selecting lamps 
and corresponding current range with which V - KIX to 

correspond with analogous pipe friction formula h - kQx# 

(h) Strandrud1 s study complete. Other work to follow. 

(1057) (a) 

(b) 

(c) 
U) 
(e) 

(f) 

(s) 

(h) 
(i) 

EXPEE IME1TTAL STUDY CP Tml DESTRUCTION OP PLOC I IT WATER 
FLOWING THROUGH ORIFICES. 
Sanitary Engineering Laboratory, M. I. T. 
Bachelor's and Master's Theses. 
S.M.Clark (S.B.) and A.p.Dennis, Jr. (S.M.) 
Prof. T. E. Camp. 
To measure the effect of velocity and of size of orifices 
in settling tank dispersion walls upon the destruction of 
floe passing through the orifices. 
Suspensions of iron-oxide floe were allowed to pass at 
constant velocity through orifice walls separating two 
chambers, one of which was used to form the floe; and 
settling analyses were made on two samples of the sus¬ 
pension, one of which had passed through the wall and the 
other rf which had not. 
•Tor]: complete. 
Eesults indicate that destructive effect at velocities 
up to 1.5 fps on type of floe used is confined to larger 
particles which settle within first 15 minutes. The 
effect on removal is negligible for settling periods of 
1.5 hours or more. 

(1058) (a) 

(b) 
(c) 
(d) 
(e) 

(£) 

(g) 

EXPERIMENTAL AMD THEORETICAL STUDY OP THE MECHANISM OF 
FILTRATION III EAPID SARD FILTERS. 
Sanitary Engineering Laboratory, M.I.T. 
Doctor's thesis. 
P. C. Stein. 
Prof. T. E. Camp. 
To develop a rational theory of filtration and the rate 
of clogging of filters to facilitate design and operation. 
Experimental and theoretical studies are under way of the 
maimer in which floe deposits within the interstices of the 
sand bed and the relations thereof with the head loss 
through the bed. Accompanied by photomicrographs and 
motion pictures. 

(h) Work nearly complete. 
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(1059) (a) 

(b) 
( c) 
(d) 
(e) 

(f) 

(g) 

(h) 

EXPELII'-ffil'TTAL AUD THSORETI CAL STUDY 0? THU 3BTECT CD TUH3TJLEHCE 
UPOIT THE REMOVAL OP DISCRETE PARTICLES III SETTLING TALKS. 
Sanitary Engineering Laboratory, M. I. T. 
Doctor's thesis. 
U'. 2. Dobbins. 
Prof. T. R. Camp. 
To evaluate the effect of turbulence upon the retardation 
of settling in settling tanks. 
The mathematical theory of turbulence is being adapted to 
the settling problem, and efforts are to be made to check 
the theory experimentally in settling containers equipped 
with stirrers to produce vertical mixing. 
Apparatus under construction. 

(1060) (a) MODEL STUDIES 0? SHOBT-CIPCUITIHG THROUGH ELCCCULATI01T 
CHAIvlDSHS . 

(b) Sanitary Engineering Laboratory, M.I.T. 
( c.) Bach el o r1 s thesis. 
(d) J. Echarte. 
(e) Prof. T. R. Carp. 
(f) To determine the effect of shape on short-circuiting 

through comion types of flocculation chambers. 
(g) Two model chambers, one cubical in shape and equipped 

with a stirring paddle and the other of the round-the— 
end baffled type, are to be studied by means of dyes. 

(h) In progress. 

1 

UPIVERSITY 0? UIEUS30TA, ST. AITUCUY PALLS HYDRAULIC LABOL ATOPY. 

(94) (a) TPAUSPQPTATIOP OP S2DIKEET. 
(c) University hydraulics research project. 
(e) Dr. Lorens C-. Straub. 
(L), (d), (f) and (g) (Details given in earlier bulletins.) 

(99) (a) LAWS OP HYDRAULIC SIMILITUDE. 
(c) University hydraulics res .arch project. 
(e) Dr. Lorens G. Straub. 
(b), (d), (f) and (g) (See complete report of this project in 

earlier bulletins.) 

(ISO) (a) PLOT CCLDITI'hS Ill OPEL CIiAHKEL. 
(o) University hydra;Tics research project. 
(e) Dr. Lorens G. Straub. 
(i) Apparatus has been revised to include a larger channel in 

order to obtain a wider range of Reynolds numbers. Experi¬ 
ments are now being carried'on by T. R. IQ ingel. 

(b), (f) and (g) (These details given in earlier bulletins.) 
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(327) (a) 

(c) 

(e) 
(5) 

EXPERTMENTAL STUDY OF FLUSH VALVES FOB WATER-CLO SETS. 
Cooperative research project with Sanitary Division of 
Minnesota State Board of Health and the Hydraulics Department 
of the University. 
Dr. Lorenz G. Straub. 

(d) (f) and (g) (See Complete report of this project in 
earlier bulletins.) 

( 676) (a) 
(c) 

(e) 
(b) 

FBI CD I Oil LOSS IN PLUMBING- SYSTEM PIPS LI ESS. 
Cooperative re sear ca project with the Sanitary Division of 
the Minnesota State Bear'd of Health and the Hydraulics 
Department of the University of Minnesota. 
Dr. Lorenz G. Straub. 
(d), (f) and (g) (Details given in earlier bulletins.) 

( 677) (a) S3DIMENTATION AT THE CONFLUENCE OF HIVSHS. 
(b) In cooperation 'with the Committee on Hydraulic He search, of the 

American Society of Civil Engineers. 
(e) Dr. Lorenz G. Straub. 
(d), (f), (g) and (i) (See earlier bulletins for these details.) 

(678) (a) STUDY OF WIND-GENERAL 2D WAVES. 
(e) Dr. Lorenz G. Straub. 
(b), (d) and (g) (Sec earlier bulletins for these details.) 

( 679) (a) 

(b) 

(e) 
(0 

STABILITY OF SAND DAMS. 
Project continued in cooperation with Committee on Seepage and 
Erosion of the American Society of Civil Engineers. 
Dr. Lorenz G. Straub. 

, (f) and ( ) (See earlier bulletins for these details.) 

(983) (a) ST. ANTHONY FALLS NAVIGATION PPOJSCT. 
(b) U. S. Engineer Department. 
(d) Staff of U. S. Engineer Department, St. Paul District, Captain 

J. W. Moreland, District Engineer. 
(e) Dr. Lorenz G. Straub. 
(h) Experimental studies have been completed. 
(c) , (g) and (i) (See earlier bulletins for these details.) 

(984) (a) FLOW 'THROUGH GRANULAR MATERIALS. 
(h) A series of experiments has been completed. Report is being 

pr epared. 
(b), (c), (d) , (e), (g) (See earlier bulletins for these details.) 
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(985) (a) HIGH-VELOCITY FLOW IN OPEN CHANNELS. 
(b) In cooperation with Committee on Hydraulic Research of the 

American Society of Civil Engineers. 
(e) Dr. Lorenz G. Straub. 
(h) Experimental apparatus is under construction consisting of a 

channel approximately 50 ft Ion;.: which, can bo set at various 
sieves, up to about 45°. hater enters the channel through a 
pressure chamber so that eventual velocities up to about 
100 fps'are contemplated. • • ■ 

( d), (f) (See earlier bulletins for these deto.il s.) 

(1061) (a) 

(b) 
(c) 

(a) 
(o) 

(h) 

STUDY CP FLUID TURBULENCE AS RELATED TO SEDIMENT TPANSPOP.TATIOil. 
Thesis. 
An experimental study of the mode of transportation of 
sedimentary material under idealized conditions. 
John S. ' McHowii’. • • ■ • ■ .. . . . 
Dr. Lorenz G. Straub. 
An experimental channel is arranged ’with an electrically 
operated sedinent-fed elevator in the upstream-end and 
sediment intercepting troys at the downstream end. The 
charnel is approximately 50 ft- long, 12 in. wide, and 13 in. 
deep. It can be tilted at various slo es. A recirculating 
system is provided in such a manner that fluids of various 

(h) 

viscosities and densitie 
Experimental apparatus i 

(1062) (a) OOMPAHI SOU OF' FLO IT CONDI' 
NORMS 7/1 Til MOVABLE AND F. 

(o) Thesis. 
(c) The equilibrium conditio, 

channels -Till be studie 
of a laboratory set-up. 

( d) Enos J. Carlson. 
( e) Dr. Lorenz '< Svrauo. 

(g) A channel 13 in. wide and about 18 in. deep and 30 ft long 
is arranged fcr insertion of channel contraction, works and 
for transporting sediment by flowing water. Equilibrium 
conditions .will be studied for various conditions of flow and 
quantify and type of bed load. 

(h) Preliminary studies are in progress to determine roughness 
footers of tue channel lining. 

UNITE? SI TY OF ILLINOIS. 

(301) (a) STUDY OF THE FLO*,7 OF NATE? IN A CIRCULAR GLASS PIPE 3Y THE 
USE OF MOTION PICTUTES. 

( c) Laboradory in.vestigation. 
(e) Prof. F. 3. Seely. 

(Continuation of project reported in 
this series.) 

earlier bulletins of 
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( 504) (a) MODEL OE SPILLWAYS OF WATER-SUPPLY RESERVOIRS III ILLIITOIS. 
(c) Investigation of capacities, use '’measuring u' vices, and 

erosion problems. 
(e) prof. F. 3. Seely. 
(li) Tests.of West Frankfort model are completed and the 

results published in Circular 20 by the Illinois State Water 
Survey, Urbana, Illinois. Tests of Centralia model nearly 
completed. 
(Continuation of a project reported in earlier bulletins of 
this series.) 

(626) (a) VELOCITY DISTRIBUTION IN PIPES AT HIGH REYNOLDS FJM3ER. 
(c) He search. 
(e) Prof. F. 3. Seely. 
(h) Experiments in progress. Thesis completed and on file in 

University Library. Discussion of a portion published by 
W. M. Lansford under discussion of Pitot Tubes in Large 
Pipes, Trans. A.S.M.E. August, 1939. 
(Continuation of project reported in earlier bulletins of 
this series.) 

(739) (a) EFFECT OF RADIUS OF CURVATURE OF THE FLOW OF WATER AROUND 
PIPE BENDS. 

(c) Research. 
(e) Prof. F. 3. Seely. 
(h) Completed. Data being analyzed. 

(Continuation of project reported in earlier bulletins of 
this series.) 

( 740) (a) THE HYDRAULICS OF THE FLOW OF SEWAGE SLUDGE. 
(b) Engineering Experiment Station. 
(c) Scientific research. 

(d) K. E. Babbitt, D. H. Caldwell. 
(e) prof. H. E. Babbitt. 
(h) Portion dealing with laminar flow completed and to bo 

published soon as bulletin of Eng. Exp. Station. 

(843) (a) A STUDY OF THE HYDRAULIC CHARACTERISTICS OF VALVES. 
(c) Student thesis. 
(e) Prof. F. 3. Seely. 
(h) Tests nearly completed. 

(Continuation of project rep- . - in earlier bulletins of 
this series.) 

(1063) (a) Ail ANALYTICAL AND EXPERIMENTAL STUDY OF HYDRAULIC RAMS. 
(c) Student thesis. 
(d) W. G. Dugan; prof. W. M. Lansford. 
(e) Prof. F. 3. Seely. 
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(g) Tests have been made on a 4-inch ran having a thick resilient 
waste valve and on a 2-inch ran which has a very hard and stiff 
waste valve. 

(h) Tests and analytical work are nearly completed. 

(1064) (a) EFFECTS OF VANES OH THE VELOCITY DISTEIBUTIOH IN A 24-1 ITCH PIPE, 
(o) Student thesis. 
(d) C. E. Tarpley; Prof. W. M. Lansford. 
(e) Prof. E. B. Seely. 
(f) To study the effect on the velocity distribution downstream 

from a 90° bend in a 24-inch pipe of vanes in or near the 

bend and to determine the loss in head caused by such vanes. 
(h) Tests in progress. 

(1065) (a) A STUDY OF TPA1TSLATQP.Y WAVES IN AN OPEN CHANNEL.. 
(b) Student thesis. 
(c) W. E. Lytle; Prof. W. M. Lansford. 
(e) Prof. E. B. Seely. 
(f) Experiments to be made in a channel 5 ft x 5 ft x 140 ft. 
(g) Tests in progress. 

(1066) (a) STUDY OE -'ELITE VALVES. 
( c) Student thesis. 
(d) Edward Mauel; Prof. C. P. Kittredge. 
(e) Prof. E. B. Seely. 
(f) To study the hydraulic operating characteristics of two types 

of relief valves. 
(h) Tests in progress. 

(1067) (a) 

(c) 

(a) 
(e) 
(e) 
(h) 

STUDY CE THE SEEEC'T OE SUBMERGENCE ON THE VELOCITY DISTRIBUTION 
IN A PIPE HEAP. ITS OUTLET. 
Student thesis. 
W. PI. Chamberlin; prof. C. P. Kittredge. 
Prof. E. 3. Seely. 
Use of pitot Tube. 
Tests in progress. 

(1068) (a) STUDY OP TURBULENT PLOW THROUGH AHHIJ1AR TUBES. 
(c) Student thesis. 
( d) J. P. Poysor; Prof. C. P. Kittredge. 
(e) prof. E. 3. Seely. 
( f) Loss of head and use of a Pitot tube for determining velocity 

distribution in annular tube having outside diameter of 
6 inches. 

(h) Tests in progress. 



(1069) (a) 
(b) 
(c) 
(a) 
(e) 

(f) 
(e) 

00 

HYDRAULICS 0? FLOW 117 TELLS. 
Engineering Experiment Station. 
Research. 
H. 3. Babbitt. 
Prof. II. 3. Babbitt. 
To test existing hypotheses of flow of water 
Observation of laboratory experiments and of 
field. 
Recently started. 

into wells, 
wells in the 

(1070) ( a) RADIAL OUTWA RE FLOW CF DAT. ER BETWEEN DISKS. 

( b) Research, 

( c) Tests of fixed and nova ble geometrically si lilar disks in 
a range of sizes. 

( d) Prof. ?. S. Mohn. 

( e) Prof. F. 3. Seely. 

( f) To obtain design data and experimental verification of 
theoretical analysis. 

( d) Experimental • 

( b) Tests in oro gress. 

UNIVERSITY OF FLORIDA. 

(1071) (a) 

(b) 
( c) 
(cl) 

STUPLES ON. THE FLOW OF WATER THROUGH SOILS. STUDIES ON THE 
DESIGN OF SEDIMENTATION TANKS. 
University of Flo: ida. 
Laboratory research. 
Henry j. Miles - Assistant Professor of Civil Engineering 
J. F. Shivler, and H. Gomez - Graduate Assistants in Civil 
Engineering. 

( e) prof. Henry J. Miles. 
(f) Purpose as stated in title. 
(g) Present investigation licited to review of literature and 

preliminary laboratory work. 
(h) Investigations now under way. 

WORCESTER POLYTECHNIC INSTITUTE. 

(907) (a) 

(b) 
(c) 
(cl) 
(e) 

(f) 

''ITOT TUBES. 
Hydraulic prime Movers Committee, A.S. .2. 
Research. 
Professor C. ¥. Hubbard. 
Professor C. M. Allen. 
To study the effect of turbulence on pitot tubes and 
carry forward the work described ir. the paper "Investigation 
of Errors of pitot Tubes" by C. W. Hubbard, published in 
A.S.M.E. Transactions August, 1939. 



50 - 

(g) A smaller and letter turbulence measuring device 
known as an "angularity indicator" was used to measure 
tie intensity of turbulence in three different 12" 
pipes. Studies wore made with a pitot-static tube in 
each of the pipes and the coefficient found to vary 
from -.99 to ',*95. A stable coefficient of 0.89 was 
obtained by disturbing the flow near the pressure head 
orifice with a ring. 

(h) Not complete, although many results of this later work 
are given in the closure of the paper published-in the 
A.S.M.E. Transactions for August, 1939. 

(1072) (a) 

(o) 
(<!) 
(e) 
(f) 

(c) 

Oi) 
(i) 

EL3CTHICAL POLARIZATION TESTS 171TH SALT VELOCITY ELECTHODES. 
(c) Alien Hydraulic Laboratory research. 
Professor L. -J. Hooper. 
Professor C. I,!. Allen. 
To determine effects of polarization when using a D.C. 
supply when woricing with the salt-velocity method. 
Polarization voltages measured at various current 
densities and water velocities for different electrodes, 
hate of growth and decay also determined. 
Work completed. 
Data on file. 

(1073) (a) 
(b) 
(d) 

(e) 
(d) 

(*) 

(li) 

LOW-VSLCCITY TESTS WIT": THE SALT-VELOCITY METHOD. 
( c) A1 den I: ydrs uL i c L ab o r a t o ry res ear ch. 
Professor L. J. Hooper. 
Professor 0. M. Allen. 
To study the lo.v-velccity characteristics of the method. 
Two sete of tests have been made. In the first series 
the measurements were made'in a horizontal 40" pipe, 
checking the discharge by a calibrated 8* weir and a 
calibrated 36" :x 16" venturi r.etor. In the second series 
of tests, the measurements were made in a vertical 12" 
pipe which could bb reversed. 
Tests still in "nrogress. 

(1074) (a) NC2THAhPTnN DIKE DEO? STHUOTUPE. 
(b) United State-, Amy Engineers Corps. 
(c) Cornercial researcli. 
(d) Professor 0. W. Hubbard. 
(e) professor C. M. Allen. 

(±) To determine by a model test tne best form of drew structures 
for a flood-control project so that during floods the 
velocity in She diversion channel would be reduced to safe 
values. 
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(g) A model, l/50th full scale, of a portion ®f the diversion 
channel and the proposed drop structure and highway Bridge 
was constructed and tested. Four designs were studied. 
Tests were also made of methods to prevent erosion of tho 
“bed just below the structure at the highest expected flood 
flows, 

(h) Completed, 

(1075) (a) 

(h) 
( c) 
( d) 
(e) 

(f) 

(g) 

(h) 

TESTS OF 6-INCH MODEL DOW WASTE VALVE. 
Stone & Webster Engineering Corporation, Boston, Mass. 
Commercial research. 
Professor C. W. Hubbard, 
Professor C. M. Allen. 
To determine the best form of outlet for the full-size 
6 ft valve to prevent damage and erosion when discharge 
occurred under 44 ft head, full scale. Also to determine 
the hydraulic forces exerted on the valve. 
A model, l/l2th full scale, representing the proposed 
tailrace, waste valve, and penstock was constructed. 
Tests were rim at heads corresponding to 44 ft full scalo, 
and the tailrace and outlet modified until a safe flew 
condition was assured. The forces on the valve were weighed 
on small scales by connecting an operating link to a 
bridle on the scales. The force on the Dow valve was 
measured from the closed to the wide open position. 
Completed. 

(1076) (a) 
(b) 

(c) 
(d) 
( e) 

(f) 

(g) 

(h) 

CAL I BEAT I Oil OF VELOCITY VANE. 
Builders Iron Foundry, providence, R, I. 
Commercial research. 
Professor C. W- Hubbard, H. W. Leeson. 
Professor C. M. Allen. 
To design a submerged vane which would have a consistent 
relation between angle and velocity to indicate direction 
and rate of flow, large connecting channel in which flow 
varies from low velocity through zero to flow in 
opposite direction. 
Special flat vane suspended from horizontal axis having 
magnetic connection to cable operating indicating pointer. 
Tested on rotating boom. Area and weight of vane varied 
until desired relation between angle and velocity was 
obtained. 
Completed. 

(1077) (a) 

00 
(c) 
(d) 

(e) 

CALIBRATION OF 20-INCH VENTURI CONTROLLER. 
Builders Iron Faundry, Providence, R. I. 
Commercial research. 
Professor C. W. Hubbard, H.W. 
Professor C. M. Allen. 

Leeson 



(f) Study of operation of venturi controller to automatically 
maintain a constant flow with changing head. 

(g) The 30" venturi controller was connected to a 20" supply 
line and t -sts made at changing values of head to determine 
the ability of the controller to maintain steady flow. 

. . Tests were also made to determine the hydraulic forces 
acting oh the -controller gate or vane. 

(h) Completed. 

(1073) (a) 

C ) 
(c) 
(d) 
(e) 

(f) 

(h) 

CALIHIATIO:: OF SPECIAL FLOW hCZSLES. 
Builders Iron Foundry, Providence, ?.. I. 
Co userci al r e search. 
Professor C. 7/. Huhhard, H. ¥. Lee son. 

Professor C. H. Allen. 
Test of three sires of special nozzles known as Kennison 
Flow I-Tozzles to measure the flow of water from the end of a 
pipe. These nozzles are really a special form cf weir. 
Pozzies were connected by proper size of pipe to a head box. 
The flow into the head box was measured by venturi meters 
calibrated by weighing tank. Head on invert flow nozzle was 
measured by hook gage. Flow nozzles calibrated throughout 
whole useful range. 
Completed. 

COLOHAI 

(1079) (a) 

(o) 

(c) 

(d) 
(u) 

(f) 

PETEB FOB. PITCH PLOWS. 
Soil Conservation- Service, Division of Irrigation, U.S.D.A., 
and the Colorado Experiment Station, cooperating. 
Tc perfect a new type of water-measuring device with a 
recording and indicating mechanism attached. 
P.. L. per shall and assistants. 
B. L. parshall, senior irrigation engineer, Division of 
Irrigation, Soil Conservation Service, Fort Collins, Colorado. 
To develop a useful and nr ctical meter of relatively cheap 
design to meet the need of distributing irrigation water 

supplies to farmers. 
(g) To develop the new type' of measuring device and recording 

instrument in the laboratory; also to tost out under practical 
field conditions. 

(h) No definite work has yet been developed in the laboratory 
oi field relative to thi-s project. 

(i) It is‘expected that some preliminary work may be possible 
this fiscal year.’ ''• 



(^1080) (a) 
Co) 

(c) 

(d) 
(e) 

(f) 

(s) 

(h) 

(i) 

SIPHON SAPID TRAP. 
Soil Conservation Service, Division of Irrigation, U. S.D.A., 
in cooperation with the Colorado Agricultural Experiment 
Station. 
To set up laboratory apparatus as a modol to investigate the 
possibilities of this type of sand trap. 
2. L. Par shall and assistants. 
2. L. par shall, senior irrigation engineer, Division of 
Irrigation, Soil Conservation Service, Port Collins, Colorado. 
To develoo a new type of sand-trap device capable of removing 
bed load from a channel under limited sluicing facilities and 
conditions. 
To arrange model apparatus in the laboratory whereby the 
bedload in a channel can be removed and deposited at a higher 
elevation, by advantage of differences in water stages in 

channel and outside. Should laboratory studies warrant, a 
full scaled device is to be tried out under practical conditions 
in the Arkansas Valley in Colorado. 
Some of the apparatus necessary in conducting laboratory 
studies of this type of sand trap has now been prepared. 
Preliminary observations at the Bellvue laboratory are planned 
this fiscal year. 

(1081) (a) C0LLECTI01T CP SITOtV SU2VEY DATA. 
(b) Soil Conservation Service, Division of Irrigation, U. S. D. A., 

in cooperation witn the Colorado Agricultural Experiment Station. 
(c) Collection of field data in cooperation with several federal 

and state cooperators. 
(d) 2. L. parshall and assistants. 
(e) 2. L. parshall, senior irrigation engineer, Division of Irri¬ 

gation, Soil Conservation Service, Port Collins, Colorado. 
(f) The collection of snow cover data as the basis of forecasting 

irrigation wate r supplie s. 
(g) Cooperating agencies made monthly snow surveys at definite 

locations in the high, mountain country of Colorado, Wyoming, 
ITew Mexico and Utah. These observations are usually made the 
first of February, March, April and May each year. 

(h) Such surveys have continued each winter since Peoruary 1936, 
and the records now accumulated form the working basis of 
establishing the relationship between snow cover and stream 
flow. 

(i) This is a continuing project. 

(1082) (a) MSTEMS POP. PIPE PLOWS. 
(b) Soil Conservation Service, Division of Irrigation, IJ.S.D.A., 

in cooperation with Colorado Agricultural Experiment Station. 
( c) To make laboratory tests on apparatus preliminary to design, 

and later to overate under practical field conditions. 
( d) P. .L. Parshall and assistants. 



(e) R. L. Parshall, senior irrigation engineer, Division of 
Irrigation, Soil Conservation Service, Fort Collins, Colorado. 

(f) To investigate the possibilities of developing useful and 
practical instruments for indicating and totalizing the flow 
or discharge in pine lines as*a means of more efficient 
operation of pumping plants, and'other purposes. 

(g) Test out present ideas as applicable to the problem by pre¬ 
liminary apparatus set up in the laboratory. The present 
scope of the problem involves two different plans of .approach. 

(h) No work has yet been accomplished on this project. 
(i) It is likely that some of the .preliminary investigations may 

be possible before the end of this fiscal year. 

(1083) (a) 
(b) 

(c) 
(cl) 
(e) 

(f) 

(g) 

(-) 

(i) 

RELATION CF SNOW COVER TO RUN-OFF. 
Colorado Experiment Station and Soil Conservation Service, 
Division of Irrigation, cooperatively. 
Compilation and analysis of snow cover and streamflow data. 
W. S. Code and assistants. 
1. E. Code, Colorado Experiment Station, Fort Collins. 
Preparation of charts and diagrams for the purpose of fore¬ 
casting stream flow from snow-pack observations for 
agricultural, industrial and municipal interests. 
From the data gathered from the snow surveys and the records 
of stream flow as furnished by the U. S. Geolo peal Survey and 
various State Engineers, diagrams are being, made from the 
plottings of these two quantities.- This is the simplest form 
of study, and other means may be employed of a more detailed 
character later when records covering a greater period of 
time have accumulated. Fran such charts, experience in 
other states has shown that stream flow from trie snow cover can 
be predicted with reasonable accuracy. 
Hot much progress lias been made because of lade of data. It 
has been possible to compare but three years of snow-pack 
observations with stream flow in the cases of the longest records, 
More preci .itation stations are needed at high altitudes in 
order to determine the effects of late snows and early rains. 
More stream-gaging stations are needed in some localities for 
rational subdivision of areas controlled by any one snow course. 

(108-1) (a) USE OF GROUND WATER IN THE SOUTH PLATTE BASIN IN COLORADO FOR 
1940. 

(b) Colorado Experiment Station and Soil Conservation Service, 
co o p er at i vel y. 

(c) Evaluation of output of irrigation pumping plants. 
(d) vV. E. Code. 
(e) W. E. Code. 
(f) Determination of the extent of use of ground water for irrigation, 

its growth and the possible effect upon return flow to the 
South Platte. 
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(g) The discharge of each pimping plant v/ill he determined if 
possible by using pump capacity and test data available in 

a large nui her of cases and by c '.strolled estimates in 
others. The total volume will he arrived at through the 
amount of electricity or fuel oil used or pumping records. 
About 1100 plants rail be investigated. The measurement «.£ 
return flow or seepage has received some attention by the 
Colorado Experiment Station and the State Engineer since 1891. 
A study of these measurements in connection with the pum, ing 
and the total water supply of the basin will be made. 

(ii) Project is just getting started and will be finished early 
in 1941. 

(i)"Only a small degree of accuracy in the data is anticipated. 

(1085) (a) 

(b) 

( c) 
(d) 
(e) 
(x) 

(s) 

.(h) 

(i) 

OulOFED- WATEP. PLUCTTJATIOr. 
Colorado Experiment Station and Soil Conservation Service, 
cooperatively. 
Stated in title. 
W. S. Code. 
W. E. Code. 
To determine in certain areas the effects of pumping and 
irrigation on the height of the water table. 
Trace annually, before and after the irrigation season, 
steel-tape measurements are made to the water surface in 
about 110 observation wells. The wells are located only 
in pumping districts of tlio South Platte and Arkansas basins. 
This program was start d in 1928 and 1929 and has been 
carried on continuously. 
Pocords show that definite conclusions may be drawn in a 
number of lyumoing areas. 

(1086) (a> 

(b) 

(c) 

( d) 
(e) 

(f) 

(S) 

(h) 

ITTE ST I'OATIOI'I f E 'PHO T 0 OPAPti 1C '.'ETHOD 'FOE'MAXTHG SHOW SUEVSYS. 
The Colorado Experiment Station and the Soil Conservation 
Service, Division of Irri ;ation, cooperating. 
"Photographs are made of a section of the watershed at high 
elevations and from them the percentage of area covered by 
snow is determined. 
Maxwell par shall, H. A. Christensen. 
Hr-newel 1 ? o.r shal 1. 
To devise a photographic method of forecasting runoff from 
snow cover and if possible to eliminate, where possible, 
much time and effort in malting snow surveys by the present 
method. 
The method consists of talcing monthly photographs during the 
snow season of a definite section of the watershed at high 
elevation, from on easily accessible location, and determining 
the percentage of area covered by snow. A comparison of area 
covered to runoff is hoped to be the basis of stream forecast. 
At present only one location is being investigated. 
Two years' photographs of a definite section of the poudre 
Hiver watershed are on file, but "no analytical work has as 
yet been completed. 



(1087) 

(1088) 
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(a) METEOROLOGICAL OBSERVATIONS FOR CLIMATOLOGICAL RECORD. 
(t>) The Colorado Experiment Station. 
(c) Observations are made of the various meteorological 

elements. 
( d) Maxwel 1 Par slial 1. 
( e) Maxwell par shall. 
(f) To determine the climate of Port Collins, Colorado, and to 

furnish such me teo:r logical data as nay he necessary for 
researcn programs in the various departments of the Colorado 
Experiment Station. 

(g) Observations are made twice daily at 7 a.n. and 7 p.m. and 
consist of; barometric pressure, maximum and minimum tempera- 
t"ores, dewpoint and relative humidity, terrestrial radiation 
thermometer temperature, soil temperature at 3, 6, 12, 24, 36, 
and 72 inches depth, and wind movement for 24 hours. Luring 
the ice-free season - April 1 to about November 15 - observations 
are made at the same times of day on evaporation from a free 
water surface. These observations consist of the loss of water 
in inches, temperature of the water, maximum and minimum tempera¬ 
tures of the water during the 24-hour period, and wind move¬ 
ment over the water surface. Rainfall and snow depths are 
measured when they occur. General remarks of meteolorogical 
phenomena are recorded. A graphic record is made of wind di¬ 
rection, wind velocity, sunshine, barometric pressure, and 
temperature. During the ice-free season a graphic record 
of rainfall is made. 

(h) The meteorological record is complete as indicated from 
1887 to date, while the evaporation record was not initiated 
until May 1890, but is complete from that data to the present. 

(i) A bulletin analyzing and summarizing fifty years of meteorological j 
data has recently been prepared. 

(a) COMPARISON 3STREE1T OBSERVED AND CALCULATED EVAPORATION, USING 
FORMULA DEVELOPED BY CARL H. ROH'.TER. 

(b) The Colorado Experiment Station and the Soil Conservation 
Service, Division of Irrigation, cooperating. 

(c) The preparation of tables of observed and calculated rates of 
evaporation at the Colorado Experiment Station. 

(d) Maxwell parshall, Edward Trainor, Roger Smith. 
( e) Maxwell parshall. 
(f) To compare the observed and calculated evaporation rates as 

observed at the Colorado Experiment Station. 
(g) The method consists of tabulating the original evaporation 

observations and checking the monthly total and averages. 
The rate of evaporation is calculated for 12-hour intervals 
where sufficient data are available and the observed evapora¬ 
tion is tabulated alone where insufficient data aro available 
for calculating the rate of evaporation. The observed evapora¬ 
tion data are available during the ice-free season from 
May 1890 to date. 
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(h) The observed data is complete and is completely tabulated. 
A "bout half of the data is checked and about half the values 
of rate of evaporation have been calculated. 

(i) 1'T.Y.A. student assistance is being used for a majority of the 
work. 

(1089) (a) DP SI GIT 0? HYDRAULIC SAID SEPARATOR. 
(b) Colorado Experiment Station in cooperation with the 

Soil Conservation Service, Division of Irrigation. 
(c) This is to bo a laboratory investigation the purpose of 

which is to design a hydraulic sand separator which nay be 
used (a) to synthesize sands for hydraulic model studies and 
(b) to analyze feands moved in irrigation streams. 

(d) Dr. Dwight Gunder and assistants. 
(e) Dr. Dwight Guilder, Professor of Mathematics, Colorado State 

College. 
(f) This proposed apparatus, when perfected, will be used in 

connection with a larger investigation on the similarity 
principles governing the motion of sand in fluid floy/s. 

(g) A design will be made and its performance checked in the 
hydraulic laboratory. The scope is to be limited to the 
perfection of a satisfactory separator wuich may be used for 
the purpose already mentioned. 

(h) Preliminary plans have teen prepared, and c irtain preliminary 
trials made. 

(i) This project is to be resumed at the beginning of the second 
semester of the present school year. 

(1090) (a) 

(b) 

(c) 

(d) 
(e) 

(f) 

(g) 

(h) 

(i) 

DSSIGIT OP PALL VELOCITY APPAPATUS. 
Colorado Experiment Station in cooperation with the Soil 
Conservation Service, Division of Irrigation. 
A laboratory investigation in order to perfect an apparatus 
which may be used to measure the fall velocity of particles 
in water. 
Dr. Dwight Gunder and assistants. 
Dr. Dwight Guilder, professor of mathematics, Colorado State 
College. 
This apparatus is a part of the larger investigation, the 
purpose of which is tc discover the similarity principles 
which will make possible quantitative hydraulic model studies 
in which sands are being moved by the flow. 
Thl.s project will be conducted in the laboratory and is 
limited to the development cf a satisfactory apparatus for 
the measurement of fall velocity of particles in water. 
Preliminary plans have been drawn up. 
Work on this project is to be resumed at the beginning of 
the second semester of the present school year. 
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S. MORGAN SMITH COMPANY. 

(1091) (a) 

(b) 

( c) 
(a) 

(e) 

(f) 

(u) 

(h) 

FRANCI5 TURBINE EFFICIENCY AND POISE PESTS - ALTERATIONS MADE 
ON MODEL ELBOW DRAFT TUBS. 
Parker Da;i Power Plant. Bureau of Reclamation, Arizona/- 
California. 
Commercial research. 
R. Sal'lle, H. B. Bennett, and testing crew for the S. Morgan 
Smith Company. 
Engineering Department - George A. Jessop, Chief Engineer. 
To determine the capacity and efficiency of a Erancis type 
runner with modified elbow draft tube design. To select the 
most efficient design by making alterations to piers and 
floor of elbow tube. 
Investigation was carried out in an open flume setting. All 
tests were conducted over a large range of speed and suffi¬ 
cient number of gate openings so that curves can be drawn 
to determine the exact opening to produce the maximum effi¬ 
ciency. Various tests were conducted by making changes to 
the piers and by changing the slope of the floor in the 
elbow draft tube. 
Tests are completed. 

(1092) (a) 

(b) 
(c) 

(a) 

(e) 

(f) 

(g) 

(b) 

KAPLAN TURBINE EPEICIENCY AID 
MODEL SCROLL GASS ALTERED. 
S. Morgan Smith Company. 
Research. 

ISS-POWSR TESTS PIERS IN 

R. Sahlo, H. 3. Bennett, and testing crew for the 
S. Morgan Smith Company. 
Engineering Department - George A. Jessop, Chief Engineer. 
To determine the effect of modification of pier design on 
the horsepower and efficiency of a standard-design scroll 
case using a Kaplan turbine. 
Tests were conducted with a Kaplan runner in a scroll case 
of standard design, including the shape and location of two 
intake piers. The piers were modified as to shape and 
distance between the center line of unit and downstream nose 
and comparative results secured. It was found the piers 
can be extended downstream with satisfactory horse-power 
an d efficiency. 
These tests were conducted as part of the investigation being 
made in connection with the possible installation of addi¬ 
tional units at a large hydro-electric project. 

(1093) (a) 

(b) 

(c) 

KAPLAN TURBINE EPEICIENCY AND lESTS - 
TESTED WITH TWO DISTINCT DESIGNS OE ELBOW LEAST TUBES. 
U. S. Engineer Office, 
Kn ,-xville, Term. 
Research. 

Tennessee Valley Authority, 
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(&) R. Sahle, H. B. Bennett, and testing crew for the 
S. Morgan Smith Company. 

(e) - Engineering Department - George A. Jessop, Chief Engineer. 
(f) To determine the horse-power and efficiency of a full-size 

Kaplan turbine using an elbow draft tube of an altered 
design. To obtain enough data to compare results over the 
entire range of head from 40 to 60 ft. 

(g) Tests were conducted on an elbow draft tube of standard 
design and on one of altered design, using the same Kaplan 
turbine for both tests. The blades were adjustable and were 
set at five' positions. At each position the runs covered a 
large range of speed and sufficient number of gate openings 
to determine the comparative results over the entire range 
of head. 

(h) These tests were conducted as preliminary draft tubw tests 
for a Tennessee Valley Authority project. 

(1094) (a) 

(b) 
(c) 
(cl) 
(e) 

(f) 

(g) 

00 

CHECKING THE DIFFERENTIAL OS VENTURI HEAD 
SOTOVALVE LOCATED IK A VENTURI THROAT. 
Valve Division, S. Morgan Smith Company. 
Research. 

WITH A THROTTLING 

G. D. Johnson and regular laboratory personnel. 
Valve Division; E. C. Brisbane, Chief Engineer. 
To determine locations for piezometer connections to the 
body of a Rot oval ve installed in a Venturi throat which, will 
not be affected by the angular position of the Rotovalve plug. 
The Venturi section was formed by installing a standard 
Rotovalve in a pipe line of larger diameter, using standard 
reduci ;g and increasing secti ms. The pipe line was connected 
to a head tank supplied with water by a centrifugal pump. 
Piezometer connections were placed around the pipe line on 
the upstream side of the Ror'ovalve as well as at various lo¬ 
cations the upstream end of the Rotovalve body. The 
quantity of water flowing through the Rotovalve was measured 
with the laboratory weir. With the Rotovalve plug set at 
various angles' from wide open to pearly closed, the rate of 
flow through the line was varied and recorded together with 
the differential or Venturi head. Readings of the various 
piezometer connections on the Botov lve body were taken and 
recorded. 
Tests are completed. 

PRINCETON UMIVERSITY.. 

(1095) (a) INVESTIGATION OF THE CORRELATION OF METER COEFFICIENTS FOR 
ROUNDED ENTRANCE NOZZLES AND VENTURI METERS. 

(o) (c) Experimental research. (Thesis for Eng'g degree). 
(d) John K- Rudd, Asst. Dept, of Mechanical Engineering. 
(e) Prof. Lewis F. Moody. 
(f) to (h) A homologous set of three rounded-entrance nozzles 

were tested as to discharge coefficients, using both throat 
tans and"tail tank taps" or the pressure in the discharge tank. 
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Tests were made for free and submerged discharge. The 
nozzles were used alone and with conical diffusers attached, 
converting them into rounded-entrance Venturi meters. Curves 
plotted .against Seynolds numbers show comparisons of the 
nozzles alone and as parts of Venturi meters. Discharges were 
measured by a calibrated Venturi meter. It was found that 
downstream conditions, such as the presence or absence of a 
diffuser, have very small effect on the coefficients, and 
that the coefficients for free and submerged discharge are the 
same. Effects of size of nozzle, etc., are discussed in 
the paper. Paper completed, June 1939. 

( 1096) (a) INVESTIGATION OE DIFFUSERS IN RECTANGULAR CONDUITS. 
(b)(c) Experimental research. (Thesis for engineering degree.) 
(d) Charles j}*. Swing. (Graduate student.) 
-(e) Prof. Lewis E. Moody. 
(f) to (h) A sloping roef was fitted in a 12" wide x 12" high 

glass flume about 8 ft long. The sloping roof joined a 
horizontal roof at its downstream end. Various angles of 
slope were used. The flow entered from a tank through 
a rounded entrance and a short horizontal passage. The 
floor of the flume is horizontal throughout. 

Thus a diffuser passage was provided ’with two sides 
parallel, and two diverging, with the flow entering in the 
direction of one side. The conditions resemble those in the 
horizontal discharge section of an elbow draft tube for 
turbines. The efficiencies «f conversion of velocity head 
into static head were found for various angles of divergence, 
etc. One of the conclusions was that "for diffusers having 
two sides diverging with respect to the initial flow line, 
the angle between opposite divergent faces at which maximum 
efficiency is obtained is approximately double the angle *f 
maximum efficiency for diffusers having only one side 
diverging-". Other details are given in paper; completed 
June, 1939. 

CALIFORNIA INSTITUTE OE TEC HI r0L0GY, KYDFJVILI0 STRUCTURES LABORATORY. 

( 656) (a) INVESTIGATION OE HIGH VELOCITY FLOW- ABOUND BENDS IN OPEN 
CHANNELS. 

(t) Los Angeles County Flood Control District. 
(c) Cooperative study with Los Angeles County Flood Control District 
(d) Prof. Robert T. Knapp and Dr. Arthur T. Ippen. 
(e) Prof. Robert T. Knapp. 
(f) On the basis of the results of Project 357 to investigate 

•designs and methods of changing the direction of flow in open 
channels without excessive superelevation in the curve or in 
the downstream tangent under condition of shooting fl«w. 

(g) Extensive series of designs were tested and alternate methods 
of construction were developed to reduce the disturbance in and 
below the curves. 
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(li) project completed and results submitted to the Los Angeles 
County Flood Control District. An abstract cf the results 
and suggestions was presented as a paper at the Fifth 
International Congress for Applied Mechanics, which net 
in Cambridge, Massachusetts, September, 1938, and will 
appear in the Proceedings of the Congress. 

(i) Report of this worh reproduced in two volumes Toy U. S. 
Engineer Office at Los Angeles under date of September, 
1939 and privately circulated to all District Engineer 
Offices. 

00 
( c) 
(a) 
(e) 

(f) 

(s) 

TEE REDUCTION CF THE DISTURBANCES PRODUCED 3Y CHANGES OF 
DIRECTION OF SHOOTING FLOW IN OPEN CHANNELS. 

Late rat or y pro j... ct. 
Research for thesis for Rh. D. degree. 
¥. 0. Wagner. 
Prof. Robert T. Knapp, W. 0. Wagner. 
A continuation of Projects 357 and 636 to study additional 
methods of control for high velocity channels. 
The equipment used in Project 656 and a short variable 
slope flume of the same cross section are being used for 
the experiments. The lines «f investigation are being 
drawn on the basis of the analysis of the mechanism of 
flow developed in the previous projects. 

(1097) (a) 

00 
( c) 
(a) 
(e) 

(f) 

(s) 

(h) 

I NVE ST I OAT IONS OF FLOW IN CURVED NON-RE CTAUOULAR CHANNELS. 
Laboratory project. 
Research for thesis for M. S. degree. 
O’Dean Anderson, Justus A. Olsson. 
Dr. R. T. Knapp. 
Methods of minimizing disturbances in non-rectangular flumes 
due to high-velocity flow in curves. 
It is proposed to use the principles developed in the study of 
high-velocity flow in rectangular channels by Arthur T. Ippen 
and Robert T. Knapp in 1938. The method to be followed in this 
investigation is to use a different channel cross-section 
around the curve. 
Apparatus constructed and ready for experimental work. 

(1098) (a) 

(b) 
( c) 
(a) 
( e) 

(f) 

(g) 

(h) 

FLOW CHARACTERISTICS OF PIPS LINES. 
Shell Oil Research Fellowship. 
Laboratory investigation. 
?. S. Devirian, Jr. 
R. L. Daugherty, R. T. Knapp, p. S. Devirian. 
To determine frictional and operating characteristics of pipe 
lines subject to- pulsating flow. 
Controlled pulsating flow produced by mechanically driven 
valve in pipe line of approximately 2400 diameters length. 
Flow characteristics to be determined for pulsation frequencies 
at or near resonance with natural surge frequency of line. 
Apparatus nearing completion. 
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CALIFORNIA INSTITUTE 0? TECHNOLOGY, HYDRAULIC MACHINERY LABORATORY. 

(*) 
(c) 

(cl) 
(e) 

(f) 
(fi) 

(h) 

STUDY OF PRACTICAL LIMITS CP SPECIFIC SPEED POP GRAND COULEE 
PIMPING PLAITT. 
U. S. Bureau of Reclamation. 
Cooperative Pesearch program with U. S. Bureau of Reclamation. 
Hydraulic Machinery Laboratory Staff. 
professors P. T. Knapp, p. L. Daugherty, and Th. von K&rmfen 
and Mr. D. ?. Barnes. 
See (a). 
Tescs covering a wide specific speed range are made on large 
scale model pumps. Cavitation performance and head-capacity 
characteristics determined from precise dynamometer tests are 
compared for several topical designs at each specific speed. 
Por a description of the special laboratory equipment used 
for this work, see A.S.M.E. Transactions for November, 1936, 
Eyd-58-5 hy P. T. Knapp, "The Hydraulic Machinery Laboratory 
at the California Institute of Technology". 
Investigation partially completed. Information not available 
for distribution. 

(819) (a) AN INVESTIGATION OP THE CHARACTERISTICS OF SEVERAL TYPES OF 
PUMP CASINGS AND A COMPARISON OF THE IP ADVANTAGES. 

(b) U. S. Bureau of Reclamation. 
(c) Cooperative research program with U. S. Bureau of Reclamation. 
(d) Hydraulic Machinery Laboratory Staff. 
(e) Professors Th. von K&rn&n, P. T. Knapp, P. L. Daugherty, and 

Mr. D. P. Barnes. 
(f) A systematic and accurate comparison is desired for the 

several types of pump casings proposed for the Grand Coulee 
installation. 

(g) Precise d.manometer tests of rumps using a variety of casing 
tyres furnish data necessaryuor comparison of such items as 
cavi cation performance, uead-canacity-power characteristics, 
and umbolanced radial forces. 

(h) Investigation is to be continued with special giphasis placed 
upon various multivano volute purrns and fixed-pane diffuser 
t^pe pump s. 

( 820) (a) 

00 
( c) 
(d) 

(«) 
(f) 

(e) 

STUDY OP ENERGY LOSSES IN DIFFUSERS INSTALLED AT THE DISCHARGE 
FLANC-E OF CENTRIFUGAL PUMPS* 
Hydraulic Machinery Laboratory Research Program. 
General Laboratory Investigation. 
Hydraulic Machinery Laboratory Staff. 
professors Th. Vch IC&rm&n, P. T. Knapp, and P. L. Daugherty. 
An. accurate knowledge of losses in such diffusers is necessary 
for the proper evaluation of pump and line loss characteristics. 
Precision tests of pumps with diffusers of various angles of 
divergence provide data used in this analysis. Accurate com¬ 
parisons are possible from measured overall losses and measured 
pressure distributions along the diffusors. 
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(h) She initial investigation of energy losses in diffusers has 
given interesting out incomplete information. 16 is planned 
to conduct further experiments before formal conclusions are 
presented. 

(821) (a) STUDY OF PRMOTATIOD ADD REVERSE FLOW AT THE EYE OF A 
CE1TT3IFUGAL PUMP. 

(b) U. S. Bureau of Reclamation Research program. 
(c) Research for thesis for Ph. D. degree. 
( d) Jarses V/. Dai 1 y. 
(e) Professors R. T. Knapp, R. L. Daugherty and Th. von K&rm&n. 
(f) Ex eiimental verification of the flow characteristics within 

a centrifugal pump, especially in the region near the impeller 
eye. 

(g) Special equipment has been constructed for use with the 
cylindrical direction-finding type pitot tube. Velocity and 
static pressures as well as dir ction of flow arc obtained with 
the aid of zero volume differential gages. The existing flow 
picture is correlated with the performance characteristics of 
the pump. 

(h) Measurements have shown conclusively that pre-rotation existing 
in the pipe leading to the inlet of a centrifugal pump is 
accompanied by an actual mass transfer of water out of the 
impeller at the periphery of the eye. This mass of water flows 
upstream along the periphery of the pipe with a rotational 
component dependent upon the speed of the pump and the mean rate 
of flow. The increase in pressure at the pipe wall due to the 
rotation often results in measured pressure gradients increasing 
in the direction of the mean flow. At low capacities the back 
flow can amount to many ti cs the magnitude of the mean flow 
through the pump. 

(622) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

(e) 

00 

STUDY OF EFFECT OF AIR CONTENT Oil CAVITATION PSRFOEI.ADCE OF 
CEI'TRIFJOAL KJ'TS. 
U. S. Bureau of Reclamation. 
Cooperative research program with U. S. Bureau of Reclamation. 
Hydraulic Machinery Laboratory Staff. 
Professors R. T. Knapp, R. L. Daugherty, and Th. von ICiirm&n, 
and Mr. D. P. Barnes. 
To determine effect of dissolved air on cavitation performance. 
Investigation of the validity of bubble point as cavitation 
parameter. An apparatus is being constructed for the purpose 
of accurately determining the bubble point pressure as a 
function of temperature. Babble point measurements will be 
correlated with the cavitation limits dete. mined from precis* 
dynamometer tests. 
Initial studies using the special bubble-point apparatus have 
been made upon saturated and air-free water samples. Further 
measurements aro to be made on water samples taken from the 
pumping circuit during tesos. 

Dote - Page 64 omitted - Page 65 follows. 
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(823) (a) STUDY OE EEEECTS 0? ANGULAR VELOCITY COMPOEEETS 01* CYLINDRICAL 
DISECTIOIT-FIIDirG- PITOT TUBE. 

(b) U. S. Bureau of Reclamation. 
(c) Cooperative He search program with TJ. S. Bureau of Reclamation. 
( d) Janes W. Daily, C. A. Gongwer. 
(e) professors Ft. T. Enapp, E. L. Daugherty, and Th. von IC&rm&n, 

'and Mr.‘D.'?.'Barnes. . 
(f) The cylindrical direction-finding pitot tube is "being used to 

measure high velocity flows where the direction of the flow may 
he at any angle with respect to the tube position. An accurate 
knowledge of its characteristics under such conditions is 
de sirahle. 

(g) Special apparatus has been constructed to permit the cylindrical 
tube to'be inserted in hign-velofiity streams at known angles of 
yaw. Characteristics will he determined in the form of measured 
pressure distributions around the cylinder. 

(h) Initial.investigations have demonstrated the possibilities of 
obtaining accurate flow measurements with the cylindrical type 
pitot tube. A short set ©f measurements was taken for angles 

of yaw to 70° with results showing a nearly linear relationship. 
The mean-flow measuring device used in conjunction witn this 
apparatus has been redesigned, and experiments arc to continue. 

( 621) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 
(e) 

STI 

AT 
JDY op THE EBPECTS 
THE IMPELLER EYE 

0E THE VELOCITY AID EHESSUEE BTSTHIDUTI01I 
POIT THE CAVITATION PERFORMANCE CE CENTRI¬ 

FUGAL PUT'S. 
U. S. Bureau of Reclamation. 
Cooperative Res- arch program with U. S. 
Hydraulic Machinery Laboratory Soaff. 
Professors Th. von K&rnkn, H. T. Hnapp, 
Mr. D. ?. Barnes. 
(See (a) ). 

Bureau of Proclamation, 

and H. L- Daugherty, and 

Velocity and pressure distributions are determined in a normal 
plane immediately upstream from th.e imp-'Her eye for several 
types of inlets. Also a device lias been constructed for con¬ 
trolling the velocity distribution at the inlet flange. With 
this device a wide range of symmetrical velocity distribution can 
be obtained. Cylindrical direction- finding pitot tubes are used 
for traversing the plane. Both the magnitude and the direction 
of the velocities are dete- mined. These velocity and pressure 
distributio,.s are then correlated with the cavitation limits 
determined from precise dynamometer rests. 

(823) (a) 

(b) 
(c) 
(d) 

(e) 

(f) 

IN7ES TI GAT 101T 0E THE PLOW CHABACTBEISTICS OB 
USING MODELS III AID. STREAM. 
U. S. Bureau of Reclamation. 

DT r'T> TTTT/F.m 
... U a:. PIECES 

Cooperative Research program with U. S. Bureau of Eedamation. 
James W. Daily, George Morikawa, Brooks T. Morris. 
Professors Th. von Khrmfen,E.T. Hnapp, and H. L. Daugherty, and 
Mr. D. P. Damns. 
The effect of the inlet condition on centrifugal characteristics 
is associated with the resulting velocity Distribution at the 
impeller eye. The effect of’ variations in the ’inlet' oh the 
velocity profiles can be readily determined with air model studies. 



(g) A wind tunnel for use with pyralin models is under construction. 
Power is available for developing Reynold's numbers up to 
approximately one million based on 2-ft throat diameter. Pitot 
traverses at different cross sections of the inlet vri.ll furnish 
information reauired for the analysis. 

(h) . Active investi. atiens wore temporarily suspended on this project 
but have now been resumed. 

(826) (a) DHTEBLT NATION OP UNBALANCED BADIAL ECHOES III PIPS VOLUTE OP A 
CENTHIPUGAL PUMP AID THSIB CORBELATION POP DIFFERENT TYPES AND 
DESIGNS CP POSTS. 

(b) TJ. S. Bureau of P.eclanation. 
( c) Cooperative He search program with TJ. S. Bureau of Declamation. 
(d) Hydraulic Machinery Laboratory Staff. 
(e) Professors Th. von INir..An, P. T. Knapp, and H. L. Daugherty, and 

Mr. Do P. Barnes. 
(f) Shaft deflections and resultant wear between rotating and 

stationary parts of centrifugal pumps, as well as accurate inter¬ 
pretation of observed peculiarities in pump performance requires 
a knowledge of unbalanced radial forces in the volute. 

(g) Static pressure distributions obtained from piezometer stations 
located in the volute walls are sunplenented by actual deflection 
measurements for the wide variety of pumps tested in the laboratory. 

(h) Measurements have shown that summation of the radial forces 
actiirg ".pon the impeller is equal to zero at one definite capacity. 
As the rate of discharge is increased or decreased, an unbalance 
occurs, giving resultant forces of high magnitude. In general 
these resultant forces do not fall in the same lane. For well- 
designed pumps the point with no resultant radial force occurs 
near the operating range. 

(827) (a) 

(*) 
(c) 
(a) 
(e) 

(f) 

(g) 

00 

DETEBMINATION CP BOTH AVEPAG3 AND INSTAI 
PPESSUPE DISTHIBUTIONS IN THE VOLUTE OP 
Hydraulic Machinery Laboratory Research 
General laboratory investigation. 

JTANBOUS VELOCITY AND 
A CENT PI TJ GAL PUMP, 
program. 

Hydraulic Machinery Laboratory staff. 
professors Th. von ENrnfcn, B. T. Knapp, and H. L. Daugherty. 
Experimental verification of the flow characteristics in the 
pump volute. 
By means of a precision dual-slide valve and special differential 
gage, instantanecus readings of velocity and pressure are being 
obtained. Tncir correlation with the average distributions 
furnish an experimental basis for an analytical examination of 
centrifugal pump performance. 
Measurements have been complotsd for two different types of 
volute puros. Correlation of the results with existing theoretical 
flow pictures is being made. 
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Cb) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

STUDY OP CAVITATION PLOW III CSITTHIPUCrAL PUTT5 I?fl?ZLLEHS. 
!J. S. Bureau of Reclamation. 
Cooperative Research Program with U. S. Bureau of Declamation. 
0. A. Gorgwer and laboratory staff. 
Professors Th. von Kfcruifen, R. T. Knapp, and R. L. Daugherty. 
To correlate quantitatively and qualitatively the influence of 
operating conditions and design elements upon the occurrence of 
c.avi tat ion. 
~.J 1 j. i.i-u ij.2/1'.L o - i o .l ua\ i oC-- tion limits of a large number of impellers 
of various designs, under different operating conditions and in 
different casings, have led to the conclusion that the influences 
of inlet shroud curvature and vane tip design can he isolated in 
relation to the flow and speed by means of dimensionless parameters 
more nearly universal than the "sigma11 or " suction specific speed" 
in current use. 
Pinal drafts of a bulletin summarizing this material are in 
preparation. 

(829) (a) 

(>') 

(c) 
(d) 

.(e) 

(f) 

(h) 

CCMPILAT1CU 

PTT-fPK OP V.u UJJS T ' J.jO 

APA.CTDPJ S TI0 
S^up 

OP CPTTTPI Fu GAL 
;S. 

hydraulic Machi .ery Laboratory Research. Program. 
General laboratory research, 
h. T. Knapp, and James Daily. 
Professors Tn. von I'&mfen, R. T. Knapp and R. L. Daugherty. 
and (g) Complete characteristic diagrams of centrifugal pumps 

are necessary for use in analyzing the transient behavior of 
pumps in specific installations. A series of diagrams for all 
typos of centrifugal pumps is being compiled for comparison 
purposes. 
preliminary publication made in A.SoM.E. Transactions, November, 
1937, Fydr.-39-11 by T. Knapp, "Complete Characteris'cics of 
Centrifugal pumps and their use in the prediction of Transient 
Behavior". ITo additional publications are yet available. 

(830) (a) 

(b) 
(c) 

(d) 
(e) 
(f) 

STEPS ITECESSA III ITIGAL REDUCTION OP 
g A A T'-' rri t \ ' -rp-mr, j T;u;:m r nr .Tl^d ;*P C? ,~NV'f- -,T' ■ 1 TT T p T -T A fiTJ i : 

J.niJ. j.'i.'UAJ JL .Jni ' . L ,iw.. a. . jv- _L O w - lx 1 .tAtb h- U lj J. tJ a. JliCD * 

Hydraulic Machinery Laboratory Research program. 
General laboratory research. 
Janos Dm Daily, Jo scud "Defy, ^ u 
Professors Th. von E&rm&n,R.T. 
Refinements in testing e-miumt 

ijiapp nd R. Dau; ;ne-r tv- 

attention be give 
tion of physical con 

to aeuiols o 
,t ana uecnuiqu© require uno rough, 

evaluation, including determina- 
snts* if all the advantages of the precision 

tests are to be obtained. Information is being collected and 
analytical methods developed for use in the Hydraulic Machinery 
Laboratory which ore though! to be of general interest and im¬ 
portance. A su'marj of data and description of methods is being 
prepared for distribution. • ’ 
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CALIFORNIA INSTITUTE OF TECENOLOCtY, Cooperative Laboratory, Soil Conservation 

Service. 

( 658) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(s) 

(a) 

THE USE OF FROLAjILITY GRAPHS IH THE Ii5-EHPHE'"ATI0!T OF MECHANICAL 
ANALYSES CP SEDIMENTS. 
Sedimentation Studios Division, Soil’ Conservation Service, 
TJ. S. Departme:. t' of Agriculture. 
Cooperative research program nit.; Soil Conservation Service. 
George H. Otto. 
prof. Hoof. T. Knapp, Hi to A. Vanoni, Geo. K. Otto. 
To set forth efficient graphical methods and systematical 
procedure for critical study of a series oi related mechanical 
analyses of sediments. 
A modified logarithmic probability graph was developed and 
tested with actual field sediments. 
Research completed. Publication, !,A Modified Logarithmic 
Probability'Graoh for the Interpretation of Mechanical Analyses 
of Sediments" by George H. Otto, Journal of Sedimentary Petrology, 
Yol. 0, Ho. 2, August, 19,30. 

(659) (a) MECHANICS OP SUSPENDED LOAD TRANSPORTATION. 
(b) Sedimentation Studios Division, Soil Conservation Semico, 

U. S. Department of Agriculture. 
(c) Cooperative research program with Soil Conservation Service. 
(d) prof., Robert ’ T. Knapp, Vito A. Yanoni. 
(e) prof. Robert T. Hnapp, Vito A. Yanoni, 
(f) To i: vestigate the internal mechanics of transportation of 

suspended load by flowing wauer; the effects of the material 
in suspension upon the velocity distribution of the flow; the 
distribution of sediment in open channel flow. 

(g) The experiments are carried on in a flume 33 inches vide by 
60 feet long nrrang d so the slope can be ndjuiced to any 
value up to 1:60. A pump connected to the closed-circuit system 
of the flume is capable of circulating mixtures of sediment and 
water at continuously varying rates uo to 5 cubic feet per second. 
Velocity and sediment distribution are obtained from direct 
measurements made at different elevations in the flow. Velocities 
are measured with a Prpndtl pitot tube, and sediment concentrations* 
are determined from samples siphoned from the flow at rates 
corresponding to the velocity of the water at the sampling point. 

(h) Techniques and instruments have been developed for sampling the 
suspended load and conveniently determining the concentrations. 
Complete data have been obtained for one sediment, one slope, and 
one bottom roughness for various discharges and total sediment 
load. The research is being continued. 

( 660) (a) DEVELOPMENT CP A HOT-771 RE VELOCITY METER POP USE IN WATER. 
(b) Section of Sedimentation Studies, Soil Conservation Service, 

U. S. Department of Agriculture. 
(c) Cooperative research program with Soil Conservation Service. 
(d) Vito A. Vanoni, E. E. Simmons. 
(e) professor Robert T. Knapp, Vito A. Vanoni. 
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(f) To develop an instrument suitable for use in determining velocity 
distribution in flows carrying sediments. 

(g) Calibration of hot-wire instrument with alternating and direct 
current circuits in a 3/4-inch orifice. 

(h) Uork being continued on part-time basis. No reports to date. 

(661) (a) 

Co) 

(c) 

(a) 
(c) 
(f) 

(h) 

( 662) (a) 

Cb) 

(c) 
(a) 
(e) 

(f) 

.(e) 

(810) (a) 
Cb) 
(c) 
(a) 
(e) 

(f) 

(s) 

E21 USE 0E HYDRAULIC MODELS' III TI3 DESIGN CE SUSPENDED-LOAD SAMPLER! 
Hydrologic Division, Soil Conservation Service, U. S. Department 
of Agriculture. 
Cooperative research program with the Soil Conservation Service. 
J. Pat O'Neill. 
Professor Pobert T. Knapp, Vito A. Vanoni. 
The development of a mud.tipie-unit suspended-load sampler and of 
single-unit line-suspended samplers that cause little disturbance 
to the flow and, therefore, are satisfactory in suspensions of 
particles having appreciable fall velocities. 
Research completed. A paper by J. Pat O'Neill entitled, "The 
Use of Hydraulic Models in The Design of Suspended Load Samplers" 

was presented before the American Geophysical Union, Palo Alto, 
January, 1940, and will be published in the proceedings of the 
society. A more comprehensive report, including working drawings 
and specifications, is being prepared for publication. See 
abstract in this Bulletin. 

THE DEVELOPMENT OP A METHOD POP MEASURING RATE OP EL0T7 IN STEEP 
CHANNELS CARRYING SUSPENDED LOAD. 
Hydrologic Division, Soil Conservation Service, U. S. Department 
of Agriculture. 
Cooperative Research Program with Soil Conservation Service. 
Hunter Rouse. 
Vito A. Vanoni, project Manager, Robert T. Knapp, Hunter Rouse. 
Measurement of flow in the rapid state, without appreciable 
deceleration and accompanying deposition of sediment, 
and (h) See Report in Bulletin VII, page 7. 
Investigation completed and report prepared but not published. 

THE STUDY CP SEDIMENT-LADEN PLODS (DENSITY CURRENTS) IN RESERVOIRS. 
Sedimentation Studies Division, Soil Conservation Service. 
Cooperative research program with Soil Conservation Service. 
Professor Robert T. Knapp, Hugh Stevens Bell. 
professor Robert T. Knapp, Vito A. Vanoni, Project Supervisor. 
To investigate density currents resulting from suspensions of 
fine sediments in reservoirs, and attempt to establish principles 
governing their behavior. 
Experiments conducted in glass-walled tank 3-inches wide by 
10-inches deep by 5-feet long, using a suspension of clay in 
water to represent the sediment-laden flow. 
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(n) A- systematic set of experiments has been made to study the 
effect of slope, relative density of the fluids, and the 
viscosities of the fluids on the behavior of the flows and 

their tendency to nix. Ooservations made with motion 
a.„d otill pic cures. A study oi the effect of underflows upon 
tne velocity distribution within the reservoir has been 
initiated. Vertical velocity distributions within the 
density flows have been made, but the study is not complete. 
A^few experiments have been made to investigate the possibility 
oj. density currents resulting from suspensions caused by wave 
action either on beach or bottom deposits in shallow water. 
Experiments are being continued. 

sip: 'Or UP “S II MEA2TS CP (812) (a) HYDPAULIC DESIGN CP EHOSION-CCNTHOL 
MOPPL PPSPS. 

(u) lxjdrologic division and Operations division, Southwest Pegion, 
S il Conservation Service, U. S. Department of Agriculfore. 

(c) Cooperative research program with Soil Conservation Service. 
(d) wroohs T. Morris, Vito A. Vanoni. 

(e) Prof sscr Sobert^T. Knapp, Vito A. Vanoni, Project Supervisor. 
(i) xo ir-gnove existing designs and develop new designs for 
f erosion—control structures used in field operations. 
U<) Proposed designs of specific structures are tested and 

modified through hydraulic model studies in trie laboratory. 
Typical structures intended to cover a wide ran~e of field 
c^nuitions are also tested witu a view to improving design 
standards. In this work close and active cooperation is" 

. i-iaintained between the laboratory and field. . . • 
(n) A series oi tests to dovelo i standard designs for dams 

°f ^*ie contracted overfall type has been partially completed. 
lAe investigation is being continued. 

(814) (a) YJIND^TUIINEL CLASSIPIPP POP So.HP Air SILT. 

(o) Sedimencation Studies division. Soil Conservation Service, 
S. Depart..lent of Agriculture. 

(c_) Cooperative research program with Soil Conservation Service. 
(d) 
(e) 

(f) 

(e) 

00 

George 
T. Kn; PP. 

Ctto. 

vito A. Vanoni, project Manager, 

ox 

non ter house an d 
Professor Hobert 
Hunter House. 

_je/eloquent of apparatus for the hydraulic separatio 
sediment to be used in routine experiments. 

I'1“*tin,el Iee"k length, and has flow section 
high and 2’-3" aide, bell entrance, and l/lO H? duct 

fan at downstream end, with diaphragm throttle. Entire 
octto.i consists of grid, below which are located 20 pans 
vaxioas widths. External hopper permits continuous feed 
(6° to IOC lbs. per hour) in uniform sheet extending across 
flow section. 

He search completed, paper by George H. Ctto and Hunter 
House entitled, "Hind-Tunnel Classifier for Sand and Silt" 
published in Civil Engineering, Vol. 9, No. 7, July, 1939. 

ol 
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(olb) (a) 

oo 
(c) 
(d) 
(e) 

(f) 

(g) 

(H) 

FIELD SAMPLING EXPERIMENTS Oil LEACH SAID FROM MUSTANG ISLAND, TEXAS. 
Sedimentation Studies Division, Soil Conservation Service, 
U. S. Department of Agriculture. 
Cooperative research pro*. :ran with Soil Conservation Service. 
George H. Otto. 
professor Robert T. Knapp, Vito A. Vanoni, Project Supervisor, 
George H. Otto. 
To determine the relative significance which nay be attached to 
the parameters of a single mechanical analysis of a natural 
sediment as illustrated by a beach sand. 
The outer beach at Mustang Island, Texas, was chosen because of 
its uniformity and relative freedom from local -disturbing 
effects.- •(-These data are compared with similar studies in 
California and Florida.) Four samples were collected at each 
of 22 stati ns along the beach of Mustang Island. The four 
samples were collected alongside each other but by somewhat 
different methods. All come from the same sedimentation unit. 
At one iocomity two sets, each consisting of 24 closely-spaced 
samples, were collected, using two of the four methods. All 
136 samples were collected from the same part of the beach and 
from layers which appeared strictly comparable. Quantitative 
comparisons of average size, sorting, and skewness are made by 
means of parameters based on logarithmic moments of the sieve 
analysis following the method of Xrumbein, The quantitative 
results are then interpreted in terms of the field conditions 
and the environment of deposition. 
The analytical work and the calculations are complete, and a 
report is being prepared. 

(831) (a) 

(b) 

(c) 
(d) 

'(e) 
(f) 

(g) 

Ail EXPERIMENTAL STUDY OF TUELULENT MIXING III OPEN CHANNEL FLO 17 
AID THE EFFECT OH THE SUSPENSION OF SEDIMENT. 
Sedimentation -Studies Division, Soil Conservation Service, 
J m S • Den 0.2? tment of Agriculture. 
Cooperative Research program with Soil Conservation Service. 
E. R. Van Driest. 
Professor Robert T. Knapp, Vito A. Vanoni, project Supervisor. 
To obtain b;, dir. ct measurement the valuation of the fluid- 
mining coefficient with depth in an open channel; and to 
determine the relation between the fluid-mixing coefficient 
and the sediment-nixing coefficient. 
Experiments will be performed in a closed-circuit steel firms, 
lu" wide, 10" deep, and -i-0* long, with an adjustable slope. 
A five-foot glass window permits photographic observations. 
Wide variation in the discharge is made possible by a variable- 
speed pump drive. 

For a series of selected conditions of slope and channel 
roughness, the fluid-mixing coefficient will be investigated 
as a function f depth by photographic study of the diffusion of 
small immiscible globules introduced at a point in the flow. 
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Under the sane conditions, sediment suspension measurements 
rail he made, and by application of the theory of turbulent 
suspension to these measurements, a sediment mixing coefficient 
will he obtained. Also, for the same conditions, a nixing 
coefficient will be derived hy means of application of momentum 
theory to shearing stress distribution in the body of the fluid. 

hat a obtained from all these ne a sur aments should yield 
significant information concerning the desired relationships. 

(h) Construction of the flume is complete. Preliminary experiments 
are being made to work out photographic technique and to 
determine the number of observations necessary to obtain a mean 
value of the turbulent mixing at a point. Further preliminary 
experimentation is required to establish when this condition is 
reached. 

. (i) This project was listed in bulletin VII, January, 1939, raider 
Hydraulic Structures Laboratory, California Institute of 
Technology, with the title, "An Experimental Study of the 
Velocity Fluctuations in Turbulent Flow in Cpen Channels." 
Sponsorship of the project with slightly modified objective has 
subsequently been assured by the Soil Conservation Service. 

(1099) (a) 

(t) 

(c) 
(cl) 
(e) 

(f) 

(g) 

Ci) 

INFLUENCE OF SAT1LE wEIC-HT AND 
S • 

Sedimentation Studies- division, 
U. S. Department of Agriculture 

SIEVII'TG TIME ON SIEVE ANALYSES OF 

Soil. Conservation Service, 

Cooperative research program with Soil Conservation Service. 
George H. Otto and Melvin Levet. 
professor Robert T. Knapp, Vito A. Vanoni, project Supervisor. 
To investigate the effects of different sieving times and 
sample weights on the logarithmic moment statistics of sieve 
analyses of quartz-feldspar sands; to evaluate the separate 
effects of average size, sorting, skewness, roundness, sieve 
interval, and influence of dust coatings. 
For each of a series of phi-normal sediments differing 
systematically in phi mean diameter and phi standard deviation, 
samples involving a 16-fold range of size are sieved for ratio- 
spaced time intervals varying from 37.5 seconds to 20 minutes. 
Tyler sieves, a Ho-Tap sieve shaker and improved Jones-type 
sample splitters are used. Sample splitting is so conducted 
that variations in composition arising therefrom can largely 
be eliminated mathematically from the sieve load effects. 
Effects of skewness, sieve interval, and dust coatings are 
studied separately on selected samples. Effect of roundiness 
is obtained by using both well-rounded and angular quartz sands 
of essentially the sane composition. 
Laboratory work is sufficiently advanced to show that the 
design of the experiment is satisfactory. It is anticipated 
that the results will lead to a rational approach to the 
question of optimum sieving time and sample weight. 



(1100) 

(1101) 

(a) CRITEHIA POP SIMILARITY III THE TRANSPORTATION CE SEDIMENT. 
( Id) Hydrologic Division, Soil Conservation Service, U. S. 

Departnent of Agriculture. 
(c) Cooperative resear da program math Soil Conservation Service. 
(d) Hunter House. 
(e) Professor Robert T. Knapp, Vito A. Vanoni, Project Supervisor. 
(f) Development of similarity criteria, for sediment that will be 

of oise in laboratory studies of field problems involving erosion 
and sediment transportation. 

(g) Similarity criteria developed by dimensional analysis and by 
analyzing the results of sediment transportation investigations 
were subjected to verification in a series of scour experiments. 
The erosion was produced on a horizontal bed of sand by a jet 
acting vertically downward. The removal of sand from the scour 
hole was observed through the glass walls of the tank. Sands 
of three sizes, "out with the sane sorting, were tested under 
different rates of discharge. ■ In addition, each sand has been 
studied 'under a l/2-scale reduction of all 'geometrical pro¬ 
portions except flume width. 

(h) The study shewed that in scour phenomena the ratio of 
settling velocity of the- sediment to the mean velocity of flow 
is a basic criterion for similarity in model experiments. In¬ 
vestigation completed and report by Hunter House published in 
proceedings of Meeting 'of the Society for the Promotion of 
Engineering Education. 

(a) A STUDY 0E SCO'JH DELON DROPS. 
(b) Hydrologic Division, Soil Conservation Service, U. S. Depart¬ 

ment of Agriculture. 
(c) Cooperative Research program with Soil Conservation Service. 
(d) Drooks T. Morris. 
(e) professor Robert T. Knap-o, Vito A. Vanoni, Project Supervisor. 
(f) To establish a rational basis for the prediction of the rate 

of scour of natural or artificially placed sediments or pavements 
at the foot of drop structures, overfall darns, and natural 

waterfalls. 
(g) Through the identification and individual evaluation of the 

variables (geometric, flow, fluid and sediment characteristics) 
in a scour-hoie model, the rate of scour under varying conditions 
is to be established quantitatively. The model accomplishes 
scour through a jet directed vertically downward on the 
sediment bed. 

(h) The nature of scour-hole growth in single-sized sediments has 
been explored and the method of transportation of the sediment 
identified. Experiments are being continued. 



(1103) (a) TH3 33^L0Pi«TT OF KEHCOS OF F'XSSI?ATIHC- aS»T 3BW7 SHOPS. 
(1o) .15-dr o logic Division, Soil Conservation Service, U. S. 

Deportment of Agriculture. 
( c) Cooperative Peso rch Program with Soil Cone 
(d) 
(e) 
(f) 

(s) 

(n) 

‘.falter L. Moor 
iservation Service. 

5 and Drooks T. Morris. 

r_ ^ Lnapp and Tito A. 1/anoni, project Supervisor. 
"L'o study energy dissipation in a dror> with a view to evaluating 
the effectiveness of the various design features of drop 
structures in producing stilling and minimizing down-stream 
erosion. 

The studies are. carried on in a model having an 18-inch drop. 
energy gradient through the structure is determined by 

velocity and surface profile measurements at sections in the 
structure. Investigations are made for- different- discharges 
and tail—water depths. 

Data nas been obtained for 5 discharges and 5 toll-water depths. 
j.no investi gation is being continued. 

(1103) (a) A STUDY 0D aDMOPSD MUD PALLS. 

(u) Sedimentation Studies Division, Soil Conservation Service, 
Ini ted States Department of Agriculture. 

(c) Cooperative research program with Soil Conservation Service. 
(d) rough Stevens Dell. 

(e) Prof. Robert T. Knapp, Vito A. Vanoni, Project Supervisor. 

f T^d?ttTnine the°rigin of snored mud balls, their properties, 
-/acir contribution to transportation of bed load. 

(g) Kield anci laboratory studies to determine (l) the relationship 
between tot 1 weight and the armor attained, (2) the influence 
Ox me distance traveled upon sphericity, and (3) the laws 
which govern the size of the balls. 

(h) Study completed. 

(i) Honort byjlugh Stevens Dell published in the Journal of 
Geology, January-February, 1940, Title: "The Origin of 
Armored 
oi on ii 

Mud Dalis, Their Properties, and Their Dole in Sedimenta~ 

QK10 STAT3 rararepT TY. 

( 526) (a) 

(b) 
(c) 

(e) 
(h) 

ISTDHMIKATIOK 0.: 
... b M. 

:SCZA2.1Z OQSTcT 01ETT niii 

Special PesearcA Committee 
& TLC1 rSDTLKS 

>n Fluid Meter 
Calibration to determine accurately Che coefficients of standard 
nozzles. 

Prof'. S. Pl. Beitler. 
Laboratory work completed! 
of results and.preparation 

bow assisting^ Commit too in. correlation 
of report. 



UNIVERSITY OF OELAHCKA. 

(617) (a) 

Co) 

(e) 

(f) 

(h) 

(i) 

DETEEMIHATION 07 DISCHARGE COEFFICIENTS 707 FLOW NOZZLES 
LID SQUARE-EDGED ORIFICES WHEN METERING OIL. 
Co-operative research project sponsored Toy the Special 
?.esearch. Committee on Fluid Meters of the A.S.M.E. 
Professor '7. II. Carson, Peon, College of Engineering. 
To provide data on orifice discharge coefficients at low 
R eynoIds nunbers„ 
Requested tests completedo Tata sent to H. S. Lean, 
national Dureau of Standards, for analysis. 
Report for this Lulletin furnished "by H. S. Lean. 

LEHIGH UNIVERSITY. 

(1104) (a)' STUDY CD DROP-INLET SPILLWAY AID STILLING LAS I IT. 
(h) Department of Forests and Haters, Pennsylvania. 
(c) Detail model study for Mont Alto Sanitoriun Water Supply. 
(cl) A. T. Ippeh ; C. A. Lee. 
(e) Professor A. T„ OCppen. 
(f) To study inlet flow conditions., pressure distribution in 

S0° bend below inlet, and stilling pool. 
(g) Models of drop-inlet spillway and stilling basin built to 

scale ratio of 1:16 are ernployed. 
(h) Under construction. 
(i) To be finished in February, 

POLYTECHNIC INSTITUTE PF DROOIyLYN. 

( ?3-) (a) STUDY CD GDI TI CAL DEPTH WEI Pc. 
(c) Senior thesis. 
(d) Walter J. K edits and Ralph W. Gunwaldson. 
(e) prof. Chilton A. Wright. 
(f) & (g) See Lulletin VII, January 1939. 
(h) project completed* Thesis on file at the 

See abstract in this bulletin. 
Polytechnic Institute. 

(1105) (a) STUDY OF FLOW IN INCLINED PIPES. 
(b) The Waldo Smith Fellowship in hydraulics of the American 

Society of Civil Engineers. 
( c) Mast jr1 s thesis. 
(d) Walter J. Meditz, Pel low. 
e) Prof. Chilton A. Wright. 

( f) To determine and analyze the differences in the resistance 
to the flow of water in smooth pines which are (l) horizontal, 
(2) inclined, and (o) vertical. 
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(g) A steel truss 28 ft long, pivoted at the center, has "been 
constructed with freedom of rotation through 180°. pipes 

ranging in size from 1 to 4 inches will he mounted on this 
truss and provided with suitable piezometer connections for 
measuring the loss of pressure and with a pitot tube for 
measuring the velocity distribution. water will be supplied 

to the test pipe through a baffle tank at one end and later 
measured volunetrically in the laboratory. 

It is planned to set a given quantity flowing through the 
pipe in a horizontal position and measure the velocity 
distribution and loss of pressure. Then the pipe will be 
rotated in a vertical plane, set at various angles, and the 
measurements repeated. 

The results will be analyzed to study the effect of the 
gravitational field upon the flow in inclined pipes. It is 
hoped that information for practical use will be obtained. 

(h) The truss is assembled and the other parts of the apparatus 
are being constructed. 

(i) It is planned to complete this project by next September. 

go?-?s of engineers, do:htu/ille HYDRAULIC LADCHATCRY. 

(917) (a) 

(b) 
(c) 
(a) 

(e) 

(f) 

(e) 

(h) 

(i) 

MODEL STUDY OP THE SPILLWAY OP MUD MOUNTAIN DAM. 
Tiie Division Engineer, North pacific Division, Portland, Oregon. 
Study of a spillway structure. 
Laboratory staff under the direction of Robert D. Cochrane, 
Associate Engineer. 
Tiie listrict Engineer, U. S. Engineer Office, Donnevillo, Oregon. 
To determine the hydraulic characteristics of the spillway as 
originally designed, and to develop means of correcting any 
undesirable features. 
The model was constructed to a scale of 1:50, with the spillway 
structure built cf waterproofed plywood, and the dam, upper 
pool, and downstream canyon reproduced in concrete. Observations 
of spillway capacity, wat.r surface profiles, velocities, pressures, 
and general flow conditions were made. 
All testing has been completed. The results of these tests have 
been presented in two preliminary reports, dated September 11, 1939, 
and December 1, 1939, respectively. 
It is intended to issue, within the next six months, a final 
report coveri .g the results of the entire model study. 

(1106) (a) 

(b) 
(c) 
(a) 
(f) 

MODEL STUDY OP THE NAVIGATION CHANNEL CONDITIONS ON THE COLUMBIA 
RIVER AT DONHEVILLS, OREGON. 
The District Engineer, U. S. Engineer Office, Donneville, Oregon. 
Study of plans for improving navigation channel conditions, 
and (e) See (917). 
To determine the-most satisfactory plan for the elimination of 
undesirable current conditions at the lower end of the downstream 
lock approa.ch channel of Donneville Dan. 
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(g) The model is of the fixed-bed type, is constructed to a 
horizontal scale of 1:200 and a vertical scale of 1:100, 
and reproduces a five-nile reach of the river below Donneville 
Lam. flows from low water to maximum flood are simulated, 
especial attention being paid to flows greater than 000,000 cfs. 
The plans to be tested involve realignment of the north shore 
of the main channel, realignment of the south shore of the loch 
approach channel, and installation cf dikes — all in conjunction 
with the proposed enlargement of the tailrace channel. Observa¬ 
tions upon current directions, velocities, .and water surface 
clone profiles will be made. 

(h) The model has been designed and constructed, and the verification 
tests have been completed. Tests of improvement plans are now 
in progress. 

(1107) (a) 
(b) 
(c) 
(d) 
(1) 

(s) 

00 

HODLL STUDY CF THE REGULATED 
The Division Engineer, IT. s. 
Study of a tunnel structure, 
and (e) See (917). 

TUIUIEL GE MUD MO’JUTAI IT DAM. 
Engineer Office, Portland, Oregon. 

To ascertain tne hydraulic characteristics of the designed tunnel 
and to develop means of correcting any unsatisfactory 'feature's. • 
The model is .constructed to. scale of 1:00. The intake structure, 
tne tunnel of some 1,000 ft in length, the regulating valves on 
the penstock, and the canyon in the vicinity of the outlet will 
be reproduced in she model. The tunnel proper is to be made of 
nyrv.lin tc permit observation of 'flow c nditions. Dating curves 
f.r the tunnel will be established, and data on pressures and 
goner? 1 flow char.actoristies will be token. 
Tin.! design of the model has been completed and construction is 
in progress. 

(1108) (a) 

OO 
(c) 
(d) 

(f) 

(e) 

rnpyr’- cn~ T— v 1 ’T T T ‘ * *—rp HITT' TU t t C T ^ ' '"C 
i-i . ufaLij O-L J I X . .J_Ujmi.L' 1 J_jJj-fijJjO JjhUAvj# 

The District En, incur, S. Engineer Office, Portland, Oregon. 

Study of the operation of a system of two locks, 
an I (e) See ( 917) 
To study the ooeration chamet'. risties of the designed lock 
system, and to determine what changes, if any, may be required 
to increa.se the efficiency of these structures. 
The .nodel will be constructed to a scale ox' 1:25, and the 
following items r produced: a mention of tne upstream or guard 
lock, inclusive of c advert ana cutlet ports; the boat basin 
between 'ore xuard lock and the main loci:; the siphon spillway 
in the boat basin; and the entire main loom. A 1:1.0 scale • • 
model of one unit of the siphon spillway will bo used to de¬ 
termine tlie detailed action of that structure. The capacity 
of the siphon spillway ill be investigated, and filling, 
emptying, and surge characteristics of the main lock will be 
determined. Surge action in the boat basin, will be ascertained. 
The design of the model has been initiated. 



(1109) (a) PRESSURE HEAD INVESTIGATION OH DONNEVILLE SPILLWAY DAM. 
(Id) The Division Engineer, U. S. Engineer Office, Portland, Oregon, 
(c) Comparison of prototype and model pressures on spillway ogee 

section. 
'(d) and (e) See (917). 

( f) To determine the pressure conditions on the crest and downstream 
face of the Bonneville Spillway Dan, and compare with the 
results of a previously-conducted model study, special attention 
being paid to negative pressures. A series of observations were 
conducted on one of the bays of the Bonneville Spillway Dan 
during low tail water conditions. Water surface elevations below 
the gate and pressures on the face of the ogee section were taken 
with the gate on the crest of the spillway set at various open¬ 
ings in both the upstream arid downstream slot. A comparison will 
be made between these observations and similar observations taken 
on the 1:5 scale model of this spillway which was studied at the 
Hydraulic Laboratory at Linnton, Oregon, during the period of 
April 1935 to January 1937. 

(h) The procurement of field data has been completed, and the 
preparation of the report is now in progress. 

U. S. C-SCLOGICAL SURVEY. 

(1110) (a) PC SI DIGIT OE ENGINEER III MAEI1TC- CURRENT-METER MEASIPJMEHTS LY 
JADiNG. 

(b) United States Geological Survey, Water [Resources Branch. 
(c) Experimental research for inporvement of technique in use of 

current meters. 
(d) C. H. Pierce and A. D. Ash. 
(e) C. H. Pierce, U. S. Geological Survey, Washington, D. C. 
(f) To ascertain the extent to which current-meter observations 

of velocities may be affected by a person standing in the 
water in the vicinity of the meter, and the position that should 

be taken by the engineer in making discharge measurements by 
wading in order to avoid or minimize the possibility of 
affecting the velocity of the water passing the current meter. 

(g) Tests made in the 12-foot .vide flume in the national 
Hydraulic Laboratory, national Bureau of Standards, Washington, 
D. C. Observations made at various depths and velocities, and 
for different positions and distances between the current meter 
and the person standing in the water. 

(h) Work is just being started. 

(nil) (a) 

00 
( c) 
(a) 
( e) 

(f) 

STUDIES CE ARTIFICIAL CONTROLS FOR STPEAM-MEASUREMEHT STATIONS. 
United States Geological Survey, Water Resources Branch. 
Tests of l/6th scale models of various ty^es of artificial control 
C. H. Pierce and A. D. Ash. 
C. H. Pierce, U. S. Geological Survey, Washington, D. C. 
To obtain information regarding x->er^omance under high heads and 
large percentages of submergence. 



(g) Tests made in the 20-inch wide glass-sided flume in the 
Rational Hydraulic Laboratory, National bureau of Standards, 
Washington, D. C. Observations of pressure heads at various 
points on the control and in the flume above and below the 
control. 

(h) Tests of some models have been completed. Other models have 
been constructed and are ready for tests. 

(i) These tests are supplementary to tests of full-size models 
previously made in the rational Hydraulic Laboratory. Investi¬ 
gations are also being made of other types of controls not 
previously tested. 

Uo) (a) 

(b) 
(e) 
(d) 
Co) 
(f) 

(g) 

(h) 

(i) 

RECLAMATIOK, Hydraulic Structures Laboratory. 

HYDRAULIC MODEL EXPERIMENTS FCR THE DESIGN OT THE 30ULDS.il LAM. 
Lurea.u c-f Heclamation. 
Specific design investigation. 
Hydraulic structures laboratory, bureau of heclamation. 
Chief Engineer, bureau of Declamation, Denver, Colorado. 
Experiments to complete information desired on shapes of , 
overfall dams and coefficients of discharge. 
The method consists of using a sharp-edged weir placed at 
several angles in the channel (similar to the work of Lazin 
about 1090 but much more extensive) and measuring the upper 
and lower nappe shapes of the overfalling sheet of water for 
various discharges and approach depths. The data are compiled 
in dimensionless form for use in the design of overfall dams 
of any size. Erom this information the designer will have the 
most efficient as well as the most, economical section from 
which to base spillway designs. 
Testing on the vertical face weir has been completed. The 
work on the sloping weirs is progressing intermittently. 
A report on the vertical face wair has been prepared as a 
thesis and submitted for an advanced degree from the University 

of Colorado in 1939 by Jacob E. Warnock, Hydraulic Engineer. 
A copy is available for loan in the Bureau of Declamation 
Library at Denver, Colorado. This material will also be 
included as Part VI, bulletins of the Boulder Canyon Pinal 
Reports when published. 

(547) (a) HYDRAULIC MODEL EXPERIMENTS PCR THE DESIGN OF THE GRAND COULEE DAM 
(b) (c) (d) (e) Same as ( 48). 
( f) Study of the hydraulic features of the dam. 
(g) Models of spillway section and bucket tested on three scales; a 

model of the construction stages to study alternate diversion 
sequences to avoid adverse erosion below dam; model tests to 
design the three tiers of outlets; tests relating to the 
de-icing of trashracks by subsurface air release; and a river 
model on a 1:120 scale of the Little Dalles of the Columbia River. 

(h) Testing has been completed on all except the last model. Reports 
are in preparation. 
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(548) (a) 
(b) 

(f) 

(s) 

(h) 

(i) 

IMPERIAL JAM AND ALL-AMERICAN CANAL STRUCTURES. 
(d) (cl) (e) Sane as (4-8). 
To check and improve the designs of Imperial Da, end its 
appurtenant features and various types of hydraulic structures 
or. the All-American Canal. 
Models to study pressure conditions on face of dam; to design 
stilling basins for spillway and sluiceways; to design ejectors 
to remove seepage water from within dan; a complete model of 
Imperial Dan and reservoir to study silt movement at intake to 
All-American Canal; various problems in connection with the 
All-American Canal desilting works; and models to check the 
design, cf verchutes, was-teways- and drop- structures- on the 
All-American Canal. 
Testing has been completed except for a few problems on canal 
structures. Reports are in preparation. 
The information from these tests will be published in Part VI 
of the final reports on the Boulder Canyon Project. 

00 
(f) 

(s) 

(n) 
(0 

CABALLO BAM SPILLT7AY ANB OUTLET 'TORES. 
(c) (d) (e) Same as (48). 
To check and. improve the design of spillway,- -outlet control 
S' tes, and transition; stilling basins for spillway and out¬ 
lets; and develop a satisfactory flow-ncasruing device for 
the outlet works. 
A model of the swillway and another of the outlet works were 
us ed* 
A report on this work is being prepared. 
Principal features of this work are the demonstration of the 
inadequacy of the trapezoidal stilling pool and of the effective¬ 
ness of various factors in quieting the flow from the outlets. 

( 550) (a) LULL LAKE BAM AID OUTLET "r0RES. 
(b) (c) (d) (e) Same as (4 ). 
(f) Improvement of spillway design; study of gate and transition 

section in cutlet tunnels v.i oh .adequate air vents to main¬ 
tain free flow; and design of stilling pool at outlet of 
tunnel s. 

(g) Two models were used, one of the spillway and one of the 
outlet works, 

(h) This work is reported in Bureau of Reclamation Technical 
Memorandum 556 by J. M. Bur well and B. C. Deed. 

(i) A novel feature of the outlet design is a vertically curved 
hump in the floor immediately downstream from emit. Water from 
the tunnels rises and spreads laterally as it passes over the 
hump, descending into the stilling pool in a well-distributed 
sheet. 



no 
(f) 

(s) 

(ii) 

DA Iff LETT DAM SPILLWAY AID CUTLET WOPJIS. 
(c) (d) (e) Sane as (AC). 
Study of the design of a curved super-elevated spillway channel 
and calibration of needle valves and. rectangular sluiceways in 
the outlet works. 
Hour models were employed in performing these studies: one of 
the spillway by which a method of computation was developed for 
super-elevated channels; one of a 66-inch needle valve on a 
scale of 1:3 from which a prototype calibration was performed 
in the laboratory; and two rectangular sluiceway models on 
different scales from which a prototype calibration was also made 
from models in the laboratory. 
The work has been completed and the report is in preparation. 

( 699) (a) MARSHALL POLL DAM SPILLWAY ALT OUTLET W0P1IS. 
(b) Colorado Diver Authority, Texas. 
(c) (d) (e) Same as (AS). 
(f) Study ar.d'improvement of spillway and outlet designs. 
(g) Model tests to develop a stilling basin to function when either 

the spillway or the outlets are discharging. 
(h) Studies are completed and report will be completed about 

March 1940. 

( 779) (a) 

00 
Cf) 

(g) 
00 

30 ZA TI VEILS 101! DAM AID APPULTEITAUT STDUC TILES. 
(c) (d) (e) Same as (AS). 
Study of hydraulic design of roller gates, overflow section, 
canal intake, and fish ladder. 
A single model including all of the above features. 
Completed and report publishdd as bureau of Declamation 
Technical Memorandum 594, byll. G-. Dewey, Jr., Assistant 
Engineer. 

(919) (a) 

00 
(f) 

(u) 

(h) 

SHASTA DAM SPILLWAY AMD OUTLET W0DICS. 
(c) (d) (e) Same as (AS). 
Study of the design of spillway and outlet works and deter¬ 
mination of best layout for powerhouse. 
Two models of the spillway have been employed to date, a 
sectional model on a lj-±0 scale and a complete layout on a 
1:66 scale. In addition, a pyralin model on a scale of 1:17 
is being used to study the outlet design. 
Testing is in progress. 

(920) (a) 

Co) 

(f) 
U) 

C-}) 

EPIaHT DAM SPILLWAY AID OUTLET WORKS. 
(c.) (d) (;.) Same as (A3). 
Study to improve the design of the spillway and outlet works. 
A sectional model on a 1:24 scale and a complete model on a 
1:60-scale have been used in the. work on the spillway. Two 
other models, one representing a single outlet on a scale of 
1:17 and the other a model containing four valves discharging 
into a stilling basin, have been indispensable in studying the 
outlet design. 
Testing.is.in.progress.. 



(923) (a) HEAD C-ATE ROOT DAM SPILLWAY. 
(A) Indian Service. 
(c) (d) (e) Sane as (43). 
(i) To check hydraulic design cf gate section, chute, and stilling 

"basin. 
(g) Model on 1:50 scale. 
(h) Studios completed. Report "by R. A. Goodpast-.ore, Assistant 

Engineer, available at Dureau of Reclamation, Denver, Colorado. 

(1112) (a) 

(-) 
(f) 
(g) 
(h) 

VTICEIu? dam OUTLET WORTS. 
(c) (d) (e) Same as (-1-0). 
Study to improve the design of outlet stilling basin. 
Model on 1:20 scale. 
'fork completed. Deport by J. H. Donna, Assistant Engineer, 
available at Denver office of Dureau of Reclamation. 

(1113) (a) COrCHAS DAM IRRIGAT I f IT OUTLET "TORTS. 
(b) (c) (d) .(e) Same as (43). 
(f) Study to improve design of outlet stilling basin leading to 

irrigatio n canal. 
(g) Model on 1:15 scale. 
fh) fork completed. Report by H. G. Dewey, Jr., Assistant Engineer, 

available ai Denver office. 

( H14) (a) SUITEYSIDE CALAL CHECK-DROP STUDY. 
(b) (c) (d) (e) Sana as (4C). 
(f) To improve design of existing structure in field. 
(g) Model studies. 
(li) Report by K. G. Dewey, Jr., written as a thesis for a Master’s 

Degree from University of Colorado. A copy is on file at 
the Denver office of the Dureau of Reclamation. 

(i) A model of the check-drop was first constructed as it existed 
in the field. Results from the two sources were strikingly 
similar. A series of revisions were then made on the model until 
a satisfactory solution was developed. 

(1115) (a) LAHCITTAxT DAM SPILLWAY. 
(b) (c) (d) (e) Sane as (48). 
(f) To check design of spillway as it exists in the field before 

making needed repairs. 
(g) Model tests. 
(h) Work completed. Report in preparation. 



(1116) (a) 

(10 
(!) 

(g) 

(ii) 

ARRCYOOCK DAM POWER PDFSTOCKS. 
(c) (cl) (e) Sane as (48). 
To investigate cause of cavitation which occurs 
stocks now being used, as outlets. 
Model tests in laboratory. 
Testing in progress. 

in power pen- 

(924) (a) 

(b) 

(c) 
(d) 
(e) 

(!) 

(g) 

(h) 

C-BAND COULEE POTTED PLANTS DRAFT TIDES. 
U. S. bureau of Pedanation. 
Model studies of draft-tube performance. 
Hydraulic machinery laboratory. 
Chief Engineer, U. S. Bureau of Reclamation, Denver, Colorado. 
Selection of most favorable draft-tube design. 
Selection based on the efficiency of an homologous turbine model 
as affected by various draft-tube designs. 
Completed. Report in preparation. 

(925) (a) GRAND COULEE PUMPING PLANT INTAKE. 
(b) U. S. Bureau of Reclamation. 
(c) Model study of hydraulic losses and flow conditions from trash 

racks to pump impeller eye. 
(d) and (e) Same as in (924). 
(f) To reduce losses arid obtain uniform flow distribution into the 

pump i r .ip ell er. 
(g) Transparent models for both visual and quantitative study. 
(h) Completed* Report available on loan. 

( 926) (a) CIRCULAR SLUICE ENTRANCES. 
(b) U. S. Bureau of Reclamation. 
(c) Model study for design data. 
(d) and ( e) Same as in (92m). 
(f) To develop a sluice entrance design which will not cavitate when 

operating under high h ads. 
(g) The sluice entrance was designed to conform approximately to the 

outline of a free jet flowing through a circular sharp-edged 
orifice. 

(h) Test completed. Report available on loan. 

(92?) (a) 
(b) 

( c) 
(d) 
(!) 
(g) 
(h) 

PENSTOCK RELIEF VALVES AID ENERGY ABSORBERS. 
U. S. Bureau of Reclamation. 
Model study for design data, 
and (t;) Same as in (924). 
To correct defects in designs now in use and to develop new design. 
By means of transparent models for visual and quantitative study. 
Report on first series completed. Second series of tests now in 



( 928) (a) NEEDLE VALVE CAVITATION. 
(b) U. S. Bureau of Reclamation. 
( c) Model studies at lour and high. heads. 
(d) and (e) Same as in (924). 
(f) To determine optimum operating characteristics vdtli regard to 

discharge and cavitation. 
(g) By means of "bronze model and a transparent, sectional model to 

study the performance. both, visually, and. ouantit'ativoly. • • 
(h) Tests completed,, Report material available on loan. 
(i) Tests v/ere run on a 5-inch valve for a period of several months 

at high heads. The effect of cavitation was recorded for 
several ty-oes of needles at various rates of discharge. 

(929) (a) 
(b) 
(c) 

CcO 
(f) 
(s) 
(h) 

SEALS BCR PENSTOCK HEAD BATES AID SLUICE GATES. 
U. S. Bureau of Reclamation. 
Tests of various designs of .sealing devices, 
and (e) Same as in (924). 
To develop an effective seal for high-pressure gates. 
Full-scale sections of seals operated hydraulically. 
Tosts complete. Report in. progress. 

(936) (a) BUDS ARE ELECTS IT LARGE PEITSTCCKS. 
(b) U. S. Bureau of Reclamation. 
(c) Laboratory studies for design data. 
(d) and ( e) „ Same as in (924). 
(f) To study hydraulic characteristics of various new types of Lends 
(g) Transparent models.. 
(h) T sts noiv in progress. 

(111?) (a) 

(h) 
(c) 
U) 

(f) 

(id 
(h) 

GRAND COULEE RUTRITO RIANT DISCHARGE .SYBHCIJS. 
U. S. Bureau of Reclamation. 
Laboratory studies for design purposes, 
and (e) Sane as in. (92-i). 
To determine transient characteristics of .the pump discharge 
lino and syphons and to prevent scour as discharge end of 

syphons. 
Transparent model. 
Tests no;,7 in progress. 

U.S.LEATHER BUREAU. 

(1118) (a) CHEHRY CREEK BASIN, DENVER, COLORADO. 
(b) Blood Control Coordinating Committee, U.S.Department of 

Agricult ire. 
(c.) Cooperative study with the Blood Control Coordinating Committee. 
(d) and (e) Hydrometeorological Section, River and Blood Division, 

U. S. Leather Bureau. 
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(f) To determine the point rainfall intensity-frequency, and 
areal rainfall intensity-frequency of expected storm's: over 
the Twicer shed. Such data are necessary for the adequate and 
economical planning of runoff and waterflow retardation and 
soil prevention measures to bo adopted for flood control 
purposes. 

(1119) (a) PAJAPC HIVEp XASIIJ, CALIFCPJ7IA. 
(b), (c), (d), (e), (f) See (1118). 

(1120) (a) ‘ JS2CS& ‘BASH!, KANSAS-OKLAHIMA. 
(b), (c), (d), (e) , (f) See (1118). 

(1121) (a) PEE PEE PAS I IT, S07PH CAPOLIEA. 
(b), (c), (d): (c), (f) See (1118). 

(1122) (a) PEGCS IASI IT, TEXAS-HEY MEXICO. 
(b) , (c), (d), (e) (f) See (1118). 

(1123) (a) YOUOHIOOOITY 3ASDI, FEIOSYL VAITIA. 
(b), (c), (1), (e), (i) See (1110). 

(1124) (a) POTOMAC PIYEP PASIN. 
(b), (c), (d), (e), (f) See. (1110).. 

(1125) (a) CCDCPTJS CHEEK, PE HI S YL VAN IA, 
(b), (c), (d), (e), (f) See (1110). 

(1126) HOPTH CONCHO PI YEP, TEXES. 
(h), (c), (d), (e), (f) See (1118). 

(1127) (a) 

(o) 
(c) 
( d) 

(e) 

(f) 

’MAXIMUM PC SSI EX ai: OYEP THE CMPCMPONOOSHC PASI! 
V T-1T?T 

Corps of Engineers, U. S. Army. 
Flood control works. 
Hydrometeorological Section, Paver and Flood Division, 
TJ. S. Heather Pureau, 
Sarne as ( d) . 
To determine maximum possible storm for use in design of 
flood works. 



36 

TENNESSEE VALLEY AUTHOR ITY,, 

Items (b), (d), and (e) are the sane for projects (49-x) to (1136), 
inclusive. They have teen omitted from the individual projects to avoid 
unnecessary repetition. Their significance is as follows: 

(b) Tennessee Valley Authority. 
(d) Laboratory staff under direction of G-. H. Hickox. 
(e) A. S. Fry, Head Hydraulic Hesearch Engineer, Tennessee Valley 

Authority, Knoxville, Tennessee. 

(494) (a) 

(c) 

(f) 

(g) 

(h) 

(i) 

PICEHICH LAID IHC- DAM, SRTLL7AY L3SIGH. 
Investigation of stilling basin and shape of crest for Pickwick 
Landing Dam. 
To determine a satisfactory and economical design of apron below 
the dam in order to iissipate energy, and to determine the best 
shape of spillway crest. 
Tests made on models built to three different scales. 
Action of stilling basin for 1:50 and 1:25 sectional models 
observed through glass panels in side of flume. Results checked 
on 1:100 model of entire dam. Discharge coefficients, pressures 
on face of spillway, and on spillway gate piers for various 
combinations of gate operation were carefully measured on a 
1:25 model. Supplementary studies were also made to determine 
the size of air passages necessary for satisfactory aeration of 
the nano e. * 
Test s couplete d. 
Report in progress. 

(495) (a) 
(c) 

PICIC7ICH LAHDIUG- DAM C0FF4LDAMS. 
Investigation of effect of cofferdamning and construction 
operations on river regimen. 

(f) To determine the effect of proposed cofferdams and dredging 
operations during construction on river stages, navigation, and 
scour; to determine the allowable constriction of the river 
cnanncl by cofferdams in each of the various stages of con¬ 
struction. 

(g) A model of 9000 feet of the Tennessee River including the dam 
site was built to a scale of 1:100. 3800 feet of the channel 
at the site was formed in fine sand in order to investigate 
scouring conditions. Scale models of all proposed construction 
features such ar. cofferdams, lock, power house, and spillways 

were put in plo.ee to simulate various proposed phases of 
construction, and the effects on the river were observed in 
order to determine the best sentience of operations. 

(h) Tests completed. 
(i) Report completed. 
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( 574) (a) HIWASSEE HAM, SPILLWAY DESIGN. 
(c) Investigation of stilling/basin and spillway discharge 

coefficients for Pliwassee Lara. 
(f) To determine' the most satisfactory and economical design of 

stilling basin at the toe of the darn, and to measure spillway 
discharge coefficients. 

(g) Tests were made on a 1:55 scale model placed behind a glass 
panel to allow visual observation of erosion in the bed below 
the stilling basin. 

(h) Tesos 'completed. . 
(i) Report in progress. 

( 577) (a) 

(c) 

(f) 

U) 

00 
(i) 

HEAD INCREASED, POWER HOUSE. 
Investigation of a combined spillway and, power-house unit 
whose object is increasing the effective head on the turbines 
by utilizing the surplus flood waters to reduce the back 
pressure on the draft tubes. 
To determine feasibility of application of the scheme to dams 
on the Tennessee River. 
Tests were made on a 1:50 scale model. Provision was made 
for changing the proportions and dimensions of the spillway 
sluices, draft tubes, and tailrace. Transparent sections 
allowed visual observation of flow conditions. 
Tests completed. 
Repor t cornpl et e d. 

(708) (a) 

(c) 

(f) 

(g) 

(h) 
(i) 

"OUNTERSTILLE LAM, SPILLWAY LESION. 
Investigation of stilling basin and spillway discharge coeffi¬ 
cients for C-unter sville Dam. 
To determine a satisfactory and economical design of apron ' 
below the dan for dissipation of energy and prevention of bed 
erosion, and to determine spillway discharge coefficients. 
Tests of the apron design were made on a 1:25 scale model of 
3 spillway bays in a flume with glass panels which permitted 
observation. The final design was checked on a 1:100 scale 
model of the entire spillway. Discharge coefficients were 
determined on models at scales of 1:25 and 1:50. 
Tests completed. 
Report in progress. 

(70S) (a) CHICLA;LAUDA DAM, SPILLWAY DESIGN. 
(c) Investigation of stilling basin and spillway discharge coeffi¬ 

cients for Chiclcanauga Dam. 
(f) To determine a satisfactory and economical design of apron 

below the dam for dissipation of energy and prevention of 
'bed -erosion,, .and to. determine spillway discharge coefficients. 



(g) Tests of the apron design were made on a 1:25 scale model 
of 3 spillway hays in a flume with glass panels which 
permitted observation. The final design was checked on a 
1:100 scale model of the entire spillway. Discharge 
coefficients were determined on models at scales of 1:25 
and 1:50. 

(h) Tests completed. 
(i) • Deport in- progress-. . 

(710) (a) 
(c) 

(f) 

(g) 

00 
(i) 

CHICKA.MAIJGA DAM, C0PI3PDAi.I. 
Investigation of effect of cofferdomming and construction 
operations on river regimen. 
To determine the effect of proposed cofferdams and dredging 
operations during construction on river stages, velocities, 
and scour; to determine the allowable constriction of the 
river channel by cofferdams in the various stages of con¬ 
struction. 
A .lodel of about 2 miles of the Tem.essee Diver at the site 
of Chickamauga Dan was formed in fine sand at a scale of 
1:110 in order to investigate securing conditions. The bed 
was paved with concrete to measure velocities and backwater 
effects. Scale models of proposed- construction features, such 
as cofferdams, lochs, and spillways, were installed to simu¬ 
late various phases of construction. 
Tests completed, 
Deport conplet ed. 

(701) (a) 

(c) 

(T) 

(g) 

00 
(i) 

KDDTUCXY (F0'TIDDLY C-ILDEHTSTILLS) LOCK, DILLI 'd SYST3M. 
Investigation of various types of filling systems for 
Kentucky Dan Lock. 
Do develop the simplest, most effective, and most economical 
scheme of filling system. 
Tests were made on a 1:36.67 scale model of Kentucky Dam 
Lock. Systems tested include the conventional culvert and 
port system with various spacings of ports, short culverts 
by-passing the uppcrfJi'lT, and a taintor gate which served 
to close the-lock as well as to re ulate filling. The 
effectiveness of the various schemes was determined by 
measuring the hawser stresses required to hold a .sodel 
barge tow in place during filling. A continuous record of 
barge notion, water levels, and hawser stresses was obtained. 
Tests completed. 
Deport conplet ed. 

(782) (a) KAVIC-ATI0I! 3DL0K PICEIICK LAUDIKG DAM. 
(c) Investigation of proposed dredging program on navigability of 

shoals below Pickwick Landing Dam. 
(f) To determine the effectiveness of a proposed dredged channel 

in facilitating navigation through the shoals below Pickwick 
Landing Dam. 
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(g) A no del of approximately 11 miles of the Tennessee River "below 
pickl’dck Landing Lsn was "built to a horizontal scale of 
1:300 and a vertical scale of 1:80. The proposed dredging 
was reproduced and its effect on navigation was determined "by 
observation of currents and operation of a model "barge tow. 

( h) T ( sts co mpl et o d. 
(i) Report completed. 

(959) (a) 
(c) 

(f) 

(g) 

(h) 
(i) 

hl’IASSES C AVI TAT I OF AT SLUIOS EFTRAFC2S. 
Investigation of possibility of cavitation at entrance of 
di s char go si ui c e s„ 
To develop an entrance shape which would prevent cavitation 
under all normal operating conditions. 
A 1:15 scale model of the upper portion of the sluice, in- 
cl .ding the entrance, was built and provided with piezometer 
connections along its length and at all points where local 
pressure reductions might occur, pressures were measured for 
test conditions simulating various reservoir elevations and 
discharges. 
Tests completed. 
Report in progress. 

(940) (a) HI VIA 5 8 EE DAM, LK2EG-MCY SL'JICE GATE. 
(c) Investigation of shame of gate as affecting hydraulic down- 

pull" on gat-e during closure. 
(f) To design the gate so as to reduce the hydraulic load during 

cloroue, and consequently the hoist capacity, as far as 
po ssible. 

(g) A 1:15 scale model of trie emergency gate was built and 
tested in place on a model of the sluice entrance. The 
effectiveness of a number of designs was determined by 
weighing the hydraulic lead. ?r essure measurements on the 
face of the gate and on the gate beams aided in designing for 
reduced load. 

(h) Tests completed. 
(i) Report completed. 

(9.5) (a) 
(c) 

(f) 

(f) 

(h) 

(i) 

5TTTW T ~' L _L_1,1 j \ i — . 'IOISFTS. 
Determination of Ferris Spillway discharge coefficients and 
conparison with results of tests on 1:73 scale model. 
To rate the Ferris spillway and to determine the correspondence 
of the’1:72■scale.model with its prototype. 
Observations of depth of flow'over crest - were made during 
release of January and February, 1957. Discharges were 
measured at a USGS rating station just below the dam. 
work completed. 
Repor t complet ed. 



in quieting 
(945) (a) 

(c) 

(f) 

(g) 

Cl) 
(i) 

PICICTICk LAUDING DAM, LOCIC-V.'ALL EXTENSION. 
Study of effect of pro-posed, lock-wall extensions 
waves in lock approach. 
To determine the post economical•method of reducing wave 
height in the approach to Pickwick Landing Lock. 
Tests made on guard wall extensions of varying character, 
solid and permeable, on a 1:100 scale model. Several types 
of floating ho or;; designed to reduce waves were tested at 
scales of :100, 1:JO, and 1:6.4. 
Tests compl i t ed. 
Deport completed. 

(947) (a) 

( c) 

IG- "TN CUT DAM (FChhBBLY GIIfhESTSTILLE), GONBELDAM. 
Investigation of effect of cofferdamming and construction 
operations on river regimen. 

(f) To determine the effect of proposed cofferdams and dredging 
operati ns during construction on river stages, navigation, 
and scourp to determine the allowable constriction of the 
river chamit 1 hy cofferdams in each of the varioi,.s stages of 
co n s t rue t i o n, 

(g) A model of 10,000 feet of the Tennessee Liver was built at 
a scale of 1:1- 0, The river bed was molded in fine sand so 
that scour could be observed. Structures, including lock, 
powerhouse, spillway, and cofferdams were ...ade removable so 
that the effects of various arrangements could be tried, 

(h) Tests completed. 
(i) epo i • t completed. 

(c) 

(f) 

(g) 

oo 
(!) 

"7ATTS BAB LAM, NAVIGACICN STUDY. 
Investigation of navigation conditions below bates Bar Dan 
To determine the best arrangement of structures for butts 
Lar Dan fro. the standpoint of navi, ation. 
A model of 13,000 
site was built at 
were removable so 

fec-t of the Twine© see diver at the dam 
a scale of 1:150. Models of structures 
that different arrange.. nuts could he 

studied. The effect of onillway and powerhouse operation 
on boots entering tno lock from below were of particular 
1- : L» ’3’X* C o 0 

Toats conpleted, 
N pert comple- ad, 

(c) 

(f) 

(e) 

ChlCDAkAUGA DAM, LOCK TALL EXTENSION. 
Investigation of methods of improving navigation conditions 
in the downstream lock entrance. 
To deti mine the form and extent of an extension to the 
river lock wall to protect the lower lock approach from wave 
effects. 
Tests were made on a 1:110 scale model with various forms of 
extension to the lower lock guard wall in place. Observations 
were made to determine the effect on currents and wave heights. 
Bloating boons were studied as well as permanent strndtures. 
The effect of various methods of spillway gate operation on 
navigation was also investigated. 
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(h) Tests completed. 
(i) Report completed. 

(1129) (a) KENTUCKY DAM, SPILLWAY DSSI4K. 
( c) Investigation of spillway section and apron for Kentucky Dam. 
(f) To develop the most suitable form of spillway section, apron, 

and stilling basin to provide for: (I) the safety of the darn 
against erosion at the too, (2) tine minimum disturbance of 
the Alien gravel denosits overlying the rock in the river 
bottom, (3) a minimum interference with navigation by waves 
and adverse currents. 

(g) D ests are being made on a 1:30 scale model of three spillway 
bays in a flume with glass panels which permit observation. 
This iodel is used to develop the shape of crest and stilling 
basin, and tc provide general information regarding the 
movement of river .ed material and the formation of waves on 
the water surf' ce. The entire dam and a portion of the river 
is modeled to a scale cf 1:121 in order to make a more detailed 
study of the effects of gate operation and apron design on 
movement of bed material and on navigation. 

(h) Preliminary tests have been carried out on the 1:30 scale 
model, and the 1:1.21 scale model is under construction. 

(1130) (a) C-U1IT3RSVILLE DAM, COPPERDAM. 
(c) Investigation of effect cf construction operations and 

cofic-rdancing on backwater, scour, aid navigation during 
construction of C-untersville Dan. 

(f) To determine the effect of proposed cofferdams on river 
stages, navigation, and scour during the construction period. 

(g) A model of the river was built to a scale of 1:150 and 
included about one mile above and one-half mile below the dam. 
The topography was molded in fine sand. Scale models of all 
proposed structures which would affect flow during construction 
were built and put in place. Observations were made to deter¬ 
mine for the second and third stages of construction: the 
discharges which would overtop the cofferdams; the probable 
location and extent of scour; and the effect on navigation, 
particularly in the lock approaches. 

(h) Tests cor..pi et e d. 
(i) Report completed. 

(1131) (a) C-UKT3RSVILLS LOCK, FILLING- SYSTEM. 
(b) Investigation of characteristics of lock-filling system as 

predicted by model. 
(f) To obtain data on the operation of a model which later night 

be compared with similar data obtained on the prototype. 
(g) Tests were made on a 1:20 scale model of C-untersville Lock. 

The filling time and distribution of flow among the filling 
ports were determined for lifts of 34 and 39 feet. Stresses 
in the mooring hawsers were measured for each lift for barge 

vtows having drafts of 6 feet and 9 feet. 
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(li) Tests completed, 
(i) Report completed. 

(c) 

(f) 

(g) 

GUTTERS71 LIE LAM, LOCK-WALL EXTENSION. 
Investigation of methods of improving navigation conditions 
in the downstream lock entrance. 
To determine the amount and type of extension to the lower 
lock guard wall needed to ensure satisfactory navigation con¬ 
ditions in the downstream lock entrance. 
Tes'cs were made on a i:110 scale model of the entire dam. 
The river was reproduced for a distance of 3500 feet upstream 
and 1200 feet downstream from the dan. Several types of 
wall extension were studied to determine their effectiveness 
in reducing wave heights and in suppressing adverse currents. 
The effect of various methods of gate operation on currents 
was also investigated. 

(h) Tests completed. 
(i) Repo rt completed. 

(1133) (a) 

(c) 

(f) 

(e) 

(fc) 

NORRIS LAM, SLUICE CALIBRATION. 
Calihration of sluices for discharge. 
To obtain accurate data for discharge rating of sluices. 
Gate openings and pool levels obtained from operating records 
at the dam have been correlated with the river discharge at a 
gaging station immediately below the dam. Additional measure¬ 
ments needed to fill gaps in the data will be made when the 
sluices are again placed in operation. 
All data no?; available have been utilized. Work vail be re¬ 
sumed when further releases are made through the sluices. 

(1134) (a) WATTS EAR LOCH, RILLING SYSTEM. 
(c) Investigation of filling system for Watts Ear lock. 
(f) To determine 'cue most satisfactory size of culvert and number 

of spacing of ports in the filling system of Watts Bar lock 
and to study conditions at the outlet of the lock-emptying 
system. 

(g) A model was ouilt at a sc'-le of 1:20 in such a manner that 
the entire filling system could be changed easily. The ef¬ 
fectiveness of a filling system was measured by the stresses 
required to moor a tow during filling. An automatic record¬ 
ing device made a continuous record of upper pool level, cul¬ 
vert valve opening, lock-chamber water level, longitudinal 
hawser stress, and transverse bow and stern stresses. The 
distribution of flow in the culvert and port system ..as also 
determined. The operation of the outlet for the emptying 
system was studied carefully on a 1:121 scale me del of the 
entire river. Attention -was paid chiefly to the possibility 
of scour at the outlet structure. 

(h) Tests completed. 
(i) Report completed. 
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(1135) (a) 'TATITS ZAP. DAM, SPILLWAY DESIGN. 
( c) Investigation of stilling basin and shone of crest for Watts 

Ear Dan. 
( f) Do develop an apron wnich would cause a minium of disturbance 

to navigation and eliminate scouring where it would be harmful 
to structures. 

(g) Shape of crest and tentative apron design were developed on a 
3-bap model built at a scale cf 1:35 in a flume provided with 
glass panels which permitted observation. The effects of the 
apron resign and various methods of gate operation on navi gar- 

tion were observed on a 1:121 scale model of the entire dam. 
Particular attention was paid to the presence and size of waves 
which night have an adverse effect on navigation. 

(h) Tests completed. 
(i) Renort in progress. 

(1136) (a) ‘TILSOI! DAM, SPILLWAY DISCHARGE. 
(c) Study of discharge over Wilson Dam spillway. 
( f) To provide a satisfactory discharge rating fa?r Wilson Dam 

crest gates. 
(g) Tests were made on 3 bays of Wilson Dam spillway at a scale 

of 1:39.4. Discharges were measured fer all gate openings 
and reservoir elevations over the entire operating range. 
Measurements were made for all 3 gates discharging and for 
the center gate alon^ profiles of the water surface between 
the piers were obtained and compared with similar measurements 
made on the prototype. 

(h) Tests completed. 
(i) Deport in progress. 

CURRENT HiDBCLTGICAL ADD HYDRAULIC FIELD INVESTIGATIONS. 

Items (b) and (e) are the same for projects (950) to (963), inclusive 
Their significance is as follows: 

(950) 

(b) Tennessee Valley Authority. 
(e) Albert S. Pry, Head Hydraulic Research Engineer, 

T en lessee Val1ey Auuhority. 

i) DETERMINATION 01 
AND TRIBUTARIES, 

CjTT.rn RIVER 

(d) Hydrography Section, Hydraulic Data Division, under direction 

of G. N. Burrell. 
(f) To determine the quantity of silt carried by streams from which 

to estimate life of reservoirs, and to furnish data on relative 
erosion from various areas and planning of corrective measures, 

(g) Samples of water are collected periodically at stations in the 
Basin, analyzed to determine the suspended silt content, and 
correlated with river discharge to determine the suspended silt 

load at each station. 
(h) Data are being collected. 
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(951) (a) 

(c) 
(d) 

EVAPORATION III THE TSMSSHE El VSR BASIN. 
A study of the evaporation of water from reservoir surfaces. 
Hydrology Section, Hydraulic Data Division, -under direction of 

(f) 

Robert 77. Gay. 
To derive a general rule applicable to the Tennessee River 
Basin that will permit the computation of evaporation from 

(g) 

known rneteo ro1ogical phenomena. 
Accurate daily measurements are made of evaporation from a 
pan at four locations in the Basin, together with readings of 

(h) 
standard meteorological equipment. 
The stations were established between October 1934 and April 
1935, and continuous records have been kept. 

(955) (a) 

( c) 
(d) 

GROUND-7ATED INVESTICATIONS. 
Hydrological study. 
Hydrography Section, Hydraulic Data Division, under direction 
of G. N. Burrell. 

(f) To determine effect of filling of reservoirs on adjacent water 
taole• 

(g) Observation wells are dug, and the record of the level of the 
water in these wells is compared with rainfall and river stages 
for periods before and after reservoir filling. Studies are 
being made for Chickamauga, Guntersville, Pickwick, Watts Bar, 

(h) 
Wheeler, and Kentucky Reservoirs. 
Installations are complete, and records are being collected. 
Preliminary reports are being prepared for the projects at 
which construction work is nearing completion. 

(956) (a) 

(c) 
(d) 

BLOOD INVESTIGATIONS - TENNESSEE RIVER AND TRIBUTARIES. 
Survey to obtain field data for hydraulic studies. 
Field Investigations Section, Hydraulic Data Division, ■'under 
direction of J. E. Goddard. 

(f) To -provide data on past and current floods necessary in planning 

(g) 

flood-control projects. 
High-water marks are set and observati.ns made as current 
floods occur; field search is made for high-water narks of 
past floods and data collected on rainfall-runoff and damages 

(h) 

(i) 

during such floods. 
Work is in progress. 
Report in progress. 

( 950) (a) 

(c) 
INVESTIGATION OF SPRINGS ANDfRUNS BELOW DAMS. 
Hydrologic investigation haVing application to construction 
activities. 

(d) Field Investigations Section, Hydraulic Data Division, under 
direction of J. E. Goddard. 

(f) To measure flows from springs and runs below darn sites before 
and after construction of dans to determine leakage. 
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(g) Measuring weirs were constructed at Tennessee Valley Authority 
dares and are observed regularly. The records are being 
analyzed to account for current rainfall. 

(h) Observations are being continued. 

(959) (a) 
( c) 

(a) 

(f) 

(g) 

(h) 

P.HEG I PI TATI Oil IN TENNESSEE RIVER BASIN. 
A comprehensive study of rainfall and other weather phenomena 
in and adjacent Lo the watershed. 
Hydrology Section, Hydraulic Data Division, under direction of 
Hobart M. Gay. 
To furnish meteorological data for use in planning water-control 
projects, for agricultural and other purposes. 
Records from 421 TVA, U. S. Heather bureau, and private rain 
gages in Tennessee Valley are collected, compiled, and analyzed. 
Specie", investigations cue made of unusual storms. 
Bulletins are issued monthly presenting the data collected. 

(960) (a) 

(c) 

(a) 

(f) 

is) 

(h) 

BBSS' VOIR TEMPERATURES. 
Hydrographic investigation to obtain data on reservoir water 
t emp er a tur e s. 
Eield Investigations Section, Hydraulic Data Division, under 
direction of J. E. Goddard. 
To determine the variations of water temperature from the sur¬ 
face to the bottom in the entire body of water throughout the 
year for use in connection with water utilization. 
Established ranges on Norris, Uneeler, Pickwick, and Gunter Se¬ 

ville Reservoirs are sounded monthly with a resistance tner- 
mometer, and r adings are taken at every 5 or 10 feet of depth. 
Monthly records are obtained. Reports are prepared periodi¬ 
cally. 

(961) (a) 

( c) 

(a) 

(f) 

is) 

(h) 

RUNOEF-SILT I1TVSSTIGATI0NS ON SMALL UATERSH 
Hydraulic-hydrological research to give dat 
silt erosion from areas of varying degrees 
Hydrography Section and Eield Investigation 
Hydraulic Data Division, under direction of 
and J. E. Goddard. 
To determine the relation between rainfall, 
over tnree small tributaries of Norris Rese 
been selected for forest influence studies. 
Rainfall, runoff, and silt data are collected and studied 
for individual storm periods, and correlations are made between 
rainfall and peaks of discharge and silt loads to determine 
the effect of variables upon runoff and upon the suspended silt 
load. 
Reports are in progress. 

a on runoff and 
of forest cover, 
s Section, 

G. II. Dun-re 11 

runoff, and silt 
rveir that have 
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(962) (a) 
(c) 

(a) 

(f) 

(s) 

(h) 

SILTIUG 03 3X1STI1TG- RESERVOIRS. 
Hydrographic investigation to give data on silting of 
existing reservoirs. 
Hydrography Section, Hydraulic Data Division, under direction 

of Or. IT. Darrell. 
To determine the quantity of silt deposited by the stream, the 
probable life of the reservoir, the effect of silt storage upon 
navigation channels and upon the silting of downstream reser¬ 
voirs, and to obtain data for estimating the probable silting 
in comparable future developments. 
Selected ranges were probed and sounded for original and 
present .bottom elevations, volumetric samples of deposited silt 
were collected and analyzed, and the quantity and distribution 
of silt were computed. Investigations have been made of Lake 
Davy Crockett on the Holichucky River, Andrews Reservoir on the 
Hiwassee River, and Hales Bar and Wilson Reservoirs on the 
Tennessee River. 
Comprehensive silt report is in preparation. 

(c) 
(d) 

(f) 

(e) 

(h) 

SILT T AVERSSS - THIRDSSSEE RIVER T.RI3UTAPJES. 
Hy dro graph! c res car ch. 
Hydrography Section, Hydraulic Data Division, under direction 
of G-. IT. Burrell. 
To determine the relation of silt concentration to velocity 
distribution and whether any definite relation exists between 
the river discharge and the quantity of silt transported. 
Cross-sections have been selected at three tributary gaging- 
stations at which silt samples have been collected. A large 
number of silt samples vail be taken at varying depths and 
points on the cross-section, at rising, falling, and crest 
stages. Velocity measurements will be taken at all the points 
at which samples are collected. 
Eield work will be undertaken during high water season. 

S. UATZPJAYS sxpteimeht STATIC3 

(-.-15) (a) 

(b) 
(c) 
(d) 

(e) 

(f) 

(s) 

MODEL STUDY 03 THE MISSISSIPPI RIVER, HELEXA, ARKANSAS, TO THE 
GULP S3 MEXICO. 
The president, Mississippi River Commission, Vicksburg, Miss. 
Model study of flood-control plans. 
Experiments are conducted at the U. S. Haterways Experiment 
Station by personnel thereof under the general supervision of 
the Director of the Station. 
The Dir ector, IT. S. Waterways Experiment Station. 
To test the effectiveness of various flood-control clans for 
improvement of the Lower Mississippi River. 
The model is of the fixed-bed type with scale ratios; horizontal 
dimensions, 1 to 2,000; vertical dimensions, 1 to 100. Repro¬ 
duced in the model are: the main channel of the Mississippi River 
from Helena, ArJcansas (mile 300 below Cairo, Illinois) to 
Donaldsonville, Louisiana, (mile 900 below Cairo, Illinois); 
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the entire Atchafalaya Basin as far sonth as the Gulf of 
Mexico; and the backwater areas of the Arkansas, VJliite, Yazoo, 
Ouachita, and Red Olivers. 

(h) Tests of certain channel improvements were conpleted. The 
model was revised to conform to a later survey and a study of 
flow lines for review of Mississippi River project id in progress. 

(473) (a) MODEL STUDY POE CHATTEL IMPROVEMENT AT MARACAIBO OUTER BAR, 
VENEZUELA. 

(b) Standard Shipping Company, New York, N. Y. 
(c) Investigation of progressive westward movement of the outer 

bar with a view to probaULo future development. 
(d) and (e) See (415). 
(f) To study outer-bar action at the entrance of Lake Maracaibo, 

Venezuela. 
(g) A model of the area in question was constructed to scales of 

1 to 300, horizontal, and 1 to 50 vertical. Tides, waves, and 
other phenomena affecting flow in the area'were reproduced in 
the model during the investigation. 

(h) All testing lias been completed. 
(i) Results of the tests are incorporated in the final report, 

Technical Memorandum No. 106-1, titled, "Model Study of Channel 
Improvements at Outer Ear, Lake of Maracaibo, Venezuela.11 

(480) (a) 

(b) 
(c) 
(a) 
(f) 

(h> 

MODEL STUDY 0? PLANS P0R THE ELIMINATION ON SHOALING IN 
GALVESTON HARBOR. 
The District Engineer, U. S.Engineer Office, Galveston, Texas, 
Stud;/ of proposed harbor improvements, 
and (e) See ( -15). 
The purposes of the study are: 
1. To determine the sources of shoal material in Galveston 

Channel. 
2. To determine the effects of any proposed improvement plan 

on the Galveston Channel, and corollary to that, the most 
feasible and economical plan. 

5. To determine the effects of the improvement plans on the 
other ship channels (Texas City Channel, Houston Ship 

Channel, and Intracoastal Canal) in lower Galveston Bay. 
The model will include the area bounded by the Gulf of Mexico, 
Hanna’s Reef in tile'East Bay, Re elfish Reef in Galveston Bay, 
and Narankawa Reef in ‘Jest Bay. Scale ratios are: horizontal 
dimensions, 1 to 800, vertical dimensions, 1 to 80. An area 
approximately 188 ft by 150 ft is covered by the model. Pixed- 
bed construction is employed in the model, and fine gilsonite 
powder is used for simulation of shoal material. Natural 
tides are reproduced by the action of four automatic tide gates 
of the type already in successful operation at the Experiment 
Station. To supplement tidal currents, wave action is repro¬ 
duced in the model by the action of five wave machines. 
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(h) Tests were made of a proposed 'bridge aero s Eolivar Roads; 
"base tests, ox silt and clear-water were made; and ten proposed 
plans for improvement were investi ated. All cl ear-water 
tests of plans were completed and tiie silt-path tests of the 
approved elans are in progress. 

(535) (a) MO DSL STUDY OF THE CHAIN OF ROCKS REACH', MISSISSIPPI RIVER 
(MILE 303 TO MILS 1C3 AEOVE CAIRO, ILLINOIS, AMD THE MISSOURI 
RIVER FROM MILE 0 TC THE MOUTH). 

(h) The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
(c) Model study of plans for channel improvement. 
(d) and ( e) See (415). 
(f) To determine the relative effectiveness of several proposed 

plans for improving navigation conditions in the Chain of 
Rocks Reach. 

(g) The model was of the movable-hed type, using crushed coal as 
"bed material. Model scales were: horizontal dimensions, 1 to 
600, vertical dimensions, 1 to 125. 

(h) All testing has been completed. 
(i) Results of the tests are incorporated in the final report, 

Technical Memorandum No. 104-1, titled, "Model Study of Plans 
farr Channel Improvement in the Chain of Rocks Reach, Mississippi 
River.11 

(643) (a) 

(5) 
(c) 
(d) 
(f) 

(s) 

MODEL STUDY OF MANCHESTER ISLANDS REACH, OHIO RIVER (MILE 
394.6 TO MILE 396.8 EELOtT PITTSBURGH, PENNSYLVANIA). 
The District Engineer, U. S. Engineer Office, Cincinnati, Ohio. 
Study of proposed channel improvements, 
and (e) See ( 1-15). 
To study the feasibility of certain plans for channel improve¬ 
ment, and to determine the practicability and location of a new 
navigation channel. 
The model is of the movable-bed type with scale ratios: hori¬ 
zontal df-; ensions, 1 to 300; vertical dimensions, 1 to CO. The 
area reproduced in the model includes the section of the Ohio 
River from mile 392 to mile 400 below Pittsburgh, Pennsylvania, 
and the ady cent overbank area to an elevation above the high 
water of 1937. In this reach two islands divide the Ohio 
River into three channels, two of which are either too narrow 
or too shallow for navigation at normal stages. The third 
channel (on the Kentucky side of the river) is used for 
navigation at all except high, river stages, but requires ex¬ 
cessive dredging for maintenance. 

(h) All testing has been completed; preparation of final report 
has been begun. 
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( 706) (a) DETSRMI HAT 1017 0? THE TOPMOST FLOW-LINE AID MEASUREMENT OP 
PEES SUES III THE SUPPLEMENTARY LAM AT THE IT. S. WATERWAYS EX¬ 
PERIMENT STATION. 

(b) The Soils Laboratory. 
(c) Scientific research. 
(d) and (e) See (415). 
(f) To 'determine the variation in the position of the- topmost flow- 

line in the structure, and to observe the distribution of pressure 
in the foundation with Goldbeck pressure cells. 

(g) Ed weekly observations of the wells are'made to add to the general 
fund of knowledge concerning seepage through such structures. 
Semiannual observations of the Goldbeck pressure colls aro made. 

(h) The observations are being continued. 

(79 3) (a) 

( .-) 
(c) 

(A) 

(f) 

(S) 

MODEL STUDY, FLOOD CONTROL PROJECT, JOHNSTOWN, PENESYL VANIA. 
The District Engineer, U. S. Engineer Office, Pittsburgh, Pa. 
Flood control study, 
and (e) See (415). 
To determine the most feasible plans for increasing the channel 
capacity of the Conemaugh and Little Conenaugh Rivers and of 

Stony Creek, at Johnstown, Pennsylvania. 
A large-scale model, having a horizontal scale of 1 to 200, 
and a vertidal scale of 1 to 80, lias been constructed for the 
study. The model was so constructed that the effects of bridge 
piers, curves, changes in section, roughness of wall and bed, 
etc., are represented in correct ratio. The model was adjusted 
to reproduce the hydrogrophy of the floods of 1935-37. 
The regular schedule of tests, and additional tests requested 
by the District Engineer, have been completed; preparation of 
the final report is in progress. 

(a) 
(b) 
(c) 
(d) 
(f) 

SOIL MECHANICS RESEARCH.CENTER. 
The Engineer Department at Large. 
Soils research, 
and ( e) See (415) . 
The Soil Mechanics Research Center is an Engineer Department 
Institution established at the U. S. Waterways Experiment 
Station by authority of tile Chief of Engineers. The Center 
exists 'go disseminate to the Department at Large, data and 
information on soil mechanics and, further, to conduct 
such studies in the field of soil mechanics as other offices 
nay request. 

(g) The Soils Research Center issues bulletins in which experi¬ 
mental works of general interest are described* However, the 
Center is chiefly concerned with direct correspondence on 
specific problems. 
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( 795) (a) 
(o) 
(c) 

. .(A) 
(f) 

(s) 

HYDRAULIC HE SEARCH CENTER. 
The Engineer Department at Large. 
Hydraulic research, 
and (e) See (415). 
The purpose of the Hydraulic Hesearch Center is to assemble 
and analyze experimental data of importance to the Engineer 
Department, and to make these data available to all districts 
of the department. 
The Research Center issues bulletins, in which experimental 
works of general interest are described. However, the Center 
is chiefly concerned with direct correspondence on specific 
problems. 

(966) (a) MODEL STUDY CE PLAITS PCS CHANNEL IMPROVEMENT, VICINITY 0E 
BOSTON EAR, MISSISSIPPI RIVER (MILE 2 TO MILE 13 APOVE CAIRO, 
ILLINOIS). 

(b) The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
(c) Model study of proposed improvement plans. 
(d) and ( e) See (415). 
(f) To test the feasibility of several proposed plans for channel 

improvement in the Los ton Lai' reach. 
(g) Tie model was of the movable-bed type with scale ratios: hori¬ 

zontal dimensions, 1 to 600; vertical dimensions, 1 to 100. 
Reproduced was that reach of the Mississippi River.between 
miles 16.3 above and 4.0 below Cairo, Illinois, together with 
adjacent overbank area extending to the levee on each bank. 
Within this reach (vicinity of Boston Ear) navigation had been 
difficult during low stages following the annual hign-water 
period. The problem to be solved was the determination of tine 
best system of regulating works which would provide a stable 
channel of project dimensions over Boston Ear crossing in its 
present alignment, or to devise a system of works which would 
realign the channel in a more favorable position. 

(h) All testing has been completed; preparation of final report 
is in progress. 

(967) (a) 

(b) 
(c) 
(d) 
(f) 

(s) 

MODEL STUDY 0E SEEPAGE THROUGH LEVEE POULDATIOLS, 
DISTRICT. 

rn? T mur T 
I /Ailli'.ii .l -L s 

Tie District Engineer, U. S. Engineer Office, Memphis, Tenn. 
Model study of seepage through levees, 
and (e) See (415). 
To obtain information concerning the relief of excess hydro¬ 
static pressure at the landside of levees constructed on 
foundations consisting of an impervious surface stratum over- 
lying pervious strata. 
The model on which this series of tests was conducted was con¬ 
structed of loess and sand, placed to properly represent the 
areas of pervious and impervious strata. Various ty-es of 
drainage systems were investigated during the course of the tests. 
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(h) All testing has seen completed. 
(i) Results of these tests are presented in Technical Memorandum 

ITo. 151-1, titled, "Tho Efficacy of Systems of Drainage '.Tells 
for the Belief of Subsurface Hydrostatic pressure." 

(968) (a) 
(b) 
(c) 
(u) 
(f) 

Cs) 

00 
(i) 

MODEL STUDY OP SPILLWAY POP GREAT SALT PLAINS DAM. 
The District Engineer, U. S. Engineer Office, Little R oclvj Ark# 
Model study of suillv;ay performance, 
and (e) See (415). 
To chech the hydraulic characteristics of the spillway and 
outlet works as assigned for Great Salt Plains Darn, and to 
correct any undesirable conditions which nay he found to-exist. 
The model was constructed to a scale of 1 to 36. Spillway was 
constructed of concrete, pyralin, and treated wood* A movable 
sand bed was provided below the spillway for qualitative study 
of erosion, etc. 
Ail testing has been completed. 
Results of the tests are presented in Technical Memorandum Ho. 
148-1, titled, "Model Study of the Spillway for the Great Salt 
Plains Dan." 

(969) (a) 

(V; 
(c) 
(a) 
(f) 

(g) 

00 

MODEL STUDY OP WAVE FORCE AGAIU3T PESAIRUTIRS. 
Tine Division Engineer, Great Lakes Division, Cleveland, Ohio. 
Model study of distribution and intensity of wave forces, 
and (e) See (15). 
The purpose of the study is to develop a vertical pressure 
curve showing the pressures developed by waves striking against 
breakwaters* This vertical pressure curve would be used as a 
basis for design of breakwaters. As proposed for the model 
study, four variables would be investigated on the model and 
the resulting vertical pressure curves developed. These four 
variables are: 

1. Heights and lengths of waves. 
2. Depth of water and slope of bottom. 
3. Shane of breakwater. 
4. Angle of impingement of waves. 

The inve stigation is to be conducted in a wave tank, approxi¬ 
mately 40 ft by 20 ft, in & temperature-controlled room. The 
tr nk will be equipped with a 6 ft by 5 ft viewing window in 
side at Area1 owe ter. A plunger-type wave machine, capable of 
producing a 1-ft wave will be used. 'Tatei -pressures will be 
measured by a baric of specially developed pressure cells and 
recorded simultaneously with wave heights on a sever.-element 
oscillograph. Wave heights -sill be determined with a wave- 
height measuring device now in the process of development at 
the Experiment Station. Additional data will be recorded 
phot o graphic al 1 y. 
Design of the wave tank, wave machine, and appurtenances; and 
clearing of the site for the tank, have been completed. An 
improved wave-height measuring device has been designed, tested 
and found satisfactory. Construction of tank is in progress. 
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(970) (a) 

(t) 
(c) 
(cl) 

(f) 

( _ 
V £ ) 

(n) 

SECOND SERIES, M02ZL STUDY CD PLAYS POP ELIMINATION CD SHOALING 
IN THU DDLA"TATS HIVED ENTEANCE TO THE CHESAPEAKE AID DELAUADE CANAL 
The District Engineer, U. S» Engineer Office, Philadelphia, pa. 
Model study of channel improvement plans, 
and (e) See (415). 
The purpose of the series of tests is: 
1. To determine the effectiveness of the existing jetties under 

oresent conditions, with the enlarged canal. 
2. To devise a plan for modification of the existing jetties in 

the event that they do not function proncrly under the con¬ 
ditions (1.) above. 

5. To Get-.mine the relative shoaling in the Delaware Diver Snip 
Canal under existing and proposed jetty conditions. 

The model is of the fixed-bed type with scale ratios: horizontal 
dimensions, 1 to 300; vertical, 1 to 30. Included are the 
Delaware Diver from New Castle, Delaware, to Artificial Island, 
and the Chesapeake and Delaware Canal from Heeds’" Point to Diddles 
Point. The Chesapeake and Delaware Canal connects the Delaware 
Diver with Chesapeake Day. Tides and tidal currents are accurately 
reproduced on the model by means of three automatic tide gates: 
one at Artificial Island, one at New Castle, and one in the canal 
at Diddles Point. The range of tide in the Delaw/are Diver is 
approximately 5.5 ft, and in Chesapeake Day about 2.5 ft, the 
former preceding the latter by about 10 hours. Unusual currents 
in the canal, brought about by such relations, cause large quanti¬ 
ties of silt to be carried into the canal from the Delaware Diver 
and deposited near the mouth of the Delaware Diver entrance. As a 
result, extensive dredging has been necessary to maintain project 
dimensions in the canal. 
Tests made on a movable-bed model showed that this type of model 
was not suitable for the problem involved. Verification of the 
fixed-bed silt-injection tyoe model, base tests, and all scheduled 
tests of improvement plans have been completed. 

(971) (a) 
(b) 
(c) 
(a) 
( f) 

(s) 

00 

MISSISSIPPI DIVER NAVIGATION STUDY. 
The president, Mississippi Diver Commission, Vicksburg, Miss. 
Model study of low-water flow conditions, 
and (e) See (-,15). 
The purpose of the investigation is to study low-water phenomena 
associated with the Mississippi Diver from Cape Girardeau (mile 52 
above Cairo, Ill.) to Cottonwood Point (mile 125 below Cairo, Ill.) 
and with the Ohio Diver from Dan No. 55 to the mouth. 
The model is of the fixed-bed type with scale ratios: horizontal 
dimensions, 1 to 1,000, vertical, 1 to 100. Channels of the 
Mississippi Diver from Cape Girardeau, Missouri, to Cottonwood 
Point, Missouri, and of the Ohio Diver from Dam No. 53 to the 
mouth, are reproduced. The model was designed and constructed 
to study channel flows between extreme low-water and bankfull 
stages. 
Model verification was completed and several series of tests 
were conducted to determine the effects of improvements in the 
channel. Tests of other improvement plans are in progress. 



(972) 

(973) 

(976) 

(a) MODEL STUDY OF SPILLWAY FOR THE HEW LOCK ADD DM HO. 1, 
ST. LUCIE CAHAL. 

(b'' The District Engineer, U. S. Engineer Office, Jacksonville, 
Florida. 

(c.) Model study of spillway per for nance. 
(d) and (■ ) See (415). 
(f) Tiie purposes of the model study were: [i 

1. The determination of the relative effectiveness of the three 
proposed spillway designs, or' if none of these prove adequate, 
the development of suitable design. 

2. The calibration of the Taintor gates and the preparation of a 
set of discharge curves. 

3. The determination of safe discharge quantities corresponding to 
the various tailwater stages with the view to the formulation 
of an operating schedule. 

(g) 1 to 25 scale model included the spillway proper (sill, piers, 
and seven Taintor gates)"* the existing dredge pass and lock; the 
new lock (without gates) ; and the St. Lucie Canal for distances of 
415 ft above and 604 ft below the dan* The spillway is designed for 
a discharge of 20,000 cfs» 

(h) All model tests are complete. 
(i) The results of the tests are presented in Teclinical Memorandum 

Ho. 155-1, titled, 11 Mo del Study of the Spillway for Hew Lock 
and Dam Ho. 1, St. Lucie Canal, Florida.11 

(a) MODEL STUDY OF SEEPAGE THROUGH MISSISSIPPI PITER LEVEES. 
(b) Tne District Engineer, U. S. Engineer Office, Vicksburg, Miss, 
(c) Model study of methods for seepage control. 
(a) and (e) See (-PL5). 
(f) To find the most economical location for an effective tile 

drainage system proposed for installation in existing levees and 
to observe the topmost seepage line. 

(g) A small-scale model of a typical portion of the levee was used 
.in this study. The model was constructed of sand so placed in 
a glass-pan led flume as to simulate approximately the conditions 
which obtain in the prototype, 

(h) All model tests have been completed* 
(i) Results of the tests are presented in Technical Memorandum Ho. 

155-1, titled, "Model Study of Internal Drainage Systems in 
Pervious Levees." 

(a) MODEL STUDY OF EAST RIVER, HEW YORK (SECOUD SERIES). 
(b) The District Engineer, U. S. Engineer Office, Hew York. 
(c) Study of proposed channel improvements, 
(d) and (e) See (415). 
(f) To develop an efficient plan for improving current directions 

through Hell Gate which would be satisfactory to all interests 
concerned. 
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(g) The model was of the fixed-"bed type with scale ratios: 
horizontal dimensions, 1 to 480; vertical dimensions, 1 to 80; 
and velocities (theoretical, confirmed during verification), 
1 to 8.94. Reproduced in the model were: tile main channel of 
the East River from Whitehall to C'lasons point; Little Hell 
Gate; Bronx Kill; and the Harlem River to its junction with the 
Hudson River. Velocities, tides, and current directions were 
simulated By simultaneous operation of tide-control apparatus 
at Whitehall and Clasons Point on East River, and at Spuyton 

’ Duyvil on' the Harlem River. Two principal areas (Hell Gate 
and Belmont Island vicinities) were subjected to tests under 
various channel conditions to develop the most satisfactory 
current alignments. 

(h) All tests have Been completed. 
(i) Results of the tests are presented in Technical Memorandum 

No. 125-3, titled, "Model Study of Tidal Currents in East 
River, New York." 

(1137) (a) 

Co) 
(c) 

( d) 

(f) 

(e) 

(h) 

MODEL STUDY OE INTAKE AND CONDUIT, CONTROL STRUC TURES FOR 
DENISON DAM. 
The District Engineer, U. S. Engineer Office, Denison, Texas. 
Study of intake and conduit structures, 
and (e) See (415). 
To investigate hydraulic conditions through the control 
structures and through the flood-control conduits. 
1 to 25 scale model reproduces one entire section of the 
control works including (l) intake passages to a pair of gates 
(each conduit is served By two gates), (2) the pair of gates, 
(5) transition Below the gates, and (4) conduit Below the 
transition. The entire model is constructed of transparent 
ppralin. Each flood-control conduit was designed for a 
capacity of 20,000 cfs with'the pool at spillway crest elevation. 
All testing has Been completed; preparation of final report is 
in progress. 

(1138) (a) 

(h) 
( c) 

(d) 
(f) 

(g) 

MODEL- STUDY OE STILLING BASIN, CONTROL STRUCTURES FOR DENISON 
DAM. 
The District Engineer, U. S. Engineer Office, Denison, Texas. 
Study of stilling Basin action, 
and (G) See (415). 
To investigate hydraulic conditions within and Below the 
stilling Basin, and in the tailrace Below the power plant. 
1 to 36 scale model reproduces (l) outlet sections of the four 
power conduits and the four flood-control conduits, (2) tail- 
race Belov/ the power conduits, (3) stilling Basin Below the 
flood-control conduits, and (4) the exit channel to its con¬ 
fluence with the Red River. The eight conduits are to dis¬ 
charge uncontrolled during the diversion period; 'under such 
conditions they will have a combined capacity of 88,500 cfs 
with the pool at cofferdam elevation. The flood-control con¬ 
duits will also have a capacity of •89,000' c-fs with pool at 
spillway crest elevation. Elements of the stilling Basin are 
diverging spray walls. Baffle piers, and weirs. The model 
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study had two phases: investigation of performance of 
stilling "basin under all conditions of operation for 
the flood-control conduits; and investigation of the 
action in the tailrace with the power conduits discharging 
freely under conditions of diversion. 

(h) All testing has been completed; preparation of final 
report is in progress. 

(1139) (a) 

(b) 

(c) 
(d) 

(f) 

U) 

(h) 

MODEL STUDY CD I1TTAIDE STRUCTURE (PLAIT A), PORT PECK DAM. 
The Division Engineer, Missouri River Division, Kansas 
City, Missouri. 
Study of intake structure, 
and (e) See (415). 
To investigate proposed modifications in the design of 
the present intake structures. 
1 to 20 scale model includes a section of the reservoir 
area, one complete Lay of intake structure together with 
adjoining half Lays. Trash racks, intake chamber, 
transition section, and a portion of one tunnel, were 
reproduced in the complete bay. 
All testing has been completed; preparation of final 
report is in progress. 

(1140) (a) 

(o) 
MODEL STUDY CP SPILLWAY POP. SAUTES RIVER DAM. 
The South Carolina public Service Authority, Charleston, 
c p, 
KJ m m 

(c) Model study to determine suitable spillway design. 
(a) and (e) See (ul5). 
(f) To develop ohe most advantageous design for the spillway 

with especial efforts directed toward a complete analysis 
of the elements of the spillway, whose functions are the 
dissipation of energy contained in flow from the spillway 
gates. 

(g) 1 to 36 scale model reproduced a section of the spillway 
proper (consisting of six complete Lays), 360 ft of the 
approach channel, and 900 ft of the exit channel. Thribe 
of the bays contained gang-operated gates, and throe 
contained individually-operated gates (Tainter gates 
reproduced schematically). In the prototype, initial flows 
up to 50,003 cfs will bo passed through six gang-operated 
gates; higher flo vs will be passed through, the regaining 
56 gates after the tail water has been built up tf» the 
normal elevation corresponding to a discharge of 50,000 cfs. 
mecause of the large range in tailwaier elevations a 
sloping apron has been provided to produce the optimum 
hydraulic jump performance. 

(h) All scheduled tests have been completed; preparation of 
final report has been begun. 

*The spillway has been designed to discharge a flood 
flow of 800,000 cfs. 
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(1141) (a) MODEL STUDY OF PLAITS FOE THE ELI MI HAT IC IT OF SHOALING IN 

LICHMOND HARBOR, JAMES HIVSR. 
(b) Tile District Engineer, TJ. S. Engineer Office, Norfolk, Va. 
(c) Model study of plans for tlie elimination of shoaling. 
(d) and (e) See (415). 
(f) To determine the effects of proposed works (1) in eliminating 

shoaling in Eichmond Harbor, and (2) on flood heights 
through and above the reach in which the works are to be 
located. 

(g) The model will be of the movable-bed type with scale ratios; 
horizontal dimensions, 1 to 72; vertical dimensions, 1 to 36. 
Eichmond Harbor is located at the head of tide water in the 
James Diver. At Richmond the tidal range averages about 
3.9 ft. Immediately above Eichmond there is a reach con¬ 
taining rapids in which the river falls about 100 ft in 
10 miles. This steep section of the river blocks the 
furtner progression upstream of the tidal wave. At the 
Eichmond waterfront the - iver is almost twice as wide as 
in the reaches downstream, which have been contracted by 
groins. Deposition of material i.. the project channel near 
Richmond Harbor makes necessary a continuous dredging program, 

(h) Design of model completed; construction approximately 
75 per cent completed. 

(1142) (a) MODEL STULY OF CHANNEL IMPROVEMENT, FLOOD CONTROL PROJECT, 
HORNELL, NSYT YORK. 

(b) The District Engineer, U. S. Engineer Office, Binghamton, N.Y. 
(c) Model study of improvement plans for flood control. 
(d) and (e) See (415). 
(f) To supplement and verify hydraulic design computations for 

determination of final design plans for the improvement of 
Canisteo River, Canacadea Greek, and Chauncpy Run,at Hornell, 
New York. 

(g) 1 to 40 scale fixed-bed model includes 3,600 ft of Canacadea 
Creek, 10,800 ft of Canisteo River and 700 ft of Chauncey Run. 
Three drop structures and one trapezoidal weir fall witnin 
the reaches reproduced in the model. Canisteo Channel 
is designed to discharge 21,000 cfs; Canacadea Channel, 
8,000 cfs; and Chauncey Channel, 3,100 cfs. The Canacadea 

Creek section of the model was operated for one month as a 
Separate model. 

(h) All scheduled tests have been completed; preparation of 
final report is in progress. 

(1143) (a) MODEL STUDY OF CHANNEL IMPROVEMENT, ADSECON INLET, 
ATLANTIC CITY, NSU JERSEY. 

(b) The District Engineer, U. S. Engineer’ Office, Philadelphia, Pa. 
(c) Model study of proposed jetty designs. 
(d) and (e) See (415). 
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(f) To determine the effects of several proposed jetty designs 
at the mouth of Absecon Inlet with, special attention to 
their efficacy in maintaining s. ship cliarmel, and their 
probable effect on the beaches at Atlantic City. 

(g) The model is of the movable-bed type (the movable-bed 
reach extends from Ventnor. Hew Jersey, to a point on 
Brigantine Beach 22,000 ft northeast of Absecon Inlet). 
Scale ratios: horizontal dimensions, 1 to 530; vertical 
dimeiisions, 1 to 100. Provisions are made for reproducing 
waves from any direction from south to east, tides of any 
tyoe, and litocral drift either up or down the beach. 

(h) Design and construction of the model and appurtenances 
(except the wave machine) have been completed. Hydraulic 
adjustment of the ;odel is in progress. 

(1144) (a) 

(b) 
M'QBL STUDY OP TTJITITHL HD. 1, POET PECK DAM. 
He Division Engineer, Missouri Diver Division, Kansas City, 
Mi 330 uri. 

( c.) Model study of hydraulics of tunnel and Y- tranches. 
(d) and (e) See (-,.-15). 
(f) To investigate the surge phenomena in Tunnel Ho. 1 resulting 

from turbine mate operation, and to evaluate the effects of 
the main shaft upon those phenomena; and to determine the 
relative efficiencies of four types of Y-branches for the 

penstochs. 
(>;•) 1 to DO scale model, approximately 25. ft in length, includes 

the intake structures, emergency control shaft, main control 
shaft, Y-branch, penstocks, and surge chambers. Bach pen¬ 
stock is fitted with a valve mechanically operated so as to 
reproduce turbine ate closure. Model is constructed of 
transparent 0.25-in. pyralin, which computations have indi¬ 
cated to be of requisite elasticity sue*, that the velocity 
of pressure wave propagation is brought into approximate 
scale ratio. Instantaneous measuremonts of pressure waves 
and surges at critical points are accomplished by means of 
pressure ceils and el-ctrcdes in circuit with a seven-element 
oscillograph. Tests are conducted for a discharge of 
6,600 cfs. 

(h) Design and construction of model have been completed. 
Tests of Y-branches have been completed end model has been 
prepared for the testing of surge phenomena. 

(1145) (a) 

(b) 
(c) 

(A) 
(f) 

MODAL SHADY Cl STS'ICTUSES DOS DUTUHS POKES DSVHKPMHHT, 
iiZAuKLiD HALLS i'AM. 
The District Engineer, U. S. Engineer Office, Boston, Mass. 
Model study to investigate the adequacy of design of 
elements of the powerhouse and appurtenant structures, 
and (e) See (-A5). 
To i .vestigate the adequacy of the design of powerhouse 
forebay and appurtenant struc turos; and to develop im¬ 
provements therein, if necessary, with resweet to the 
following requirements: (1) efficient functioning for 
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power development; (2) safe passage of full tunnel flow 
with, intake gates in operation; and (8) that there he 
no interference with the proper action of the stilling 
hasin for flood control outlets by the tailrace discharge 
of the proposed power development. 

(g) 1 to 25 sc. le model includes the tunnel, forehay, forehay- 
weir, penstocks, tailrace, two short portions of the flood- 
control conduits, flood-control outlet stilling hasin and 
400 ft of the exit channel. The maximum discharge required 
for the carbines is 3,200 cfs. However, the 23-ft-diam. 
tunnel, forehay and forehay-weir must he able to pass safely 
a discharge of approximately 20,000 cfs. 

(h) Design and construction of model have been completed. Test¬ 
ing is in progress. 

(1146} (a) 

(h) 
(c) 
(d) 

(f) 

(b) 

li'DZL STUDY 01 DFFECTS CP D 
MISSOURI RIVER. 
The District Engineer, U. S 
Model study of contraction 

IICS OH CHANNEL CAPACITIES, 

. Engineer Office, Omaha, IT 
works in an alluvial river. 

ebraska. 

and ( ) See (mi5). 
To det mine the effects of contraction works in the form of 
dikes on the channel capacity of an alluvial river. 
Two models were used in this study: (I) the Boston Bar model 
of movable-bed tope with scale ratios: horizontal dimensions, 
1 to 600, vertical dimensions, 1 to 100, reproducing that 
reach of the middle Mississippi Hiver between miles 2.0 and 
29.8 above Cairo, Illinois. (2) The Swift sure Towhead model 
of movable-bed type with scale ratios: horizontal dimensions, 
1 to 600, vertical dimensions, 1 to 120, reproducing that 
reach of the middle Mississippi River between miles 52.1 and 
66.5 above Cairo, Illinois. Tests were made on the models 
with contracted and uncontracted channels. Resulting water- 
surface elevations of the stages applied to the stable beds 
wer e compar e d. 

(h) All tests have been completed. Einal report was not pub¬ 
lished; inquiries should be addressed to the District Engineer, 
Omaha, Nebraska. 

(1147) (a) MODEL STUDY 0E PLANS POP THE ELIMINATION OP SHOALING-, 

VICINITY OP THE HEAD OP PASSES, MISSISSIPPI RIVER. 
(b) The District Engineer, u. S. Engineer Office, First New 

Orleans District, New Orleans, Louisiana. 
(c) Model study of plans for channel improvement. 
(d) and (e) See (415). 
(f) To study and develon plans for the improvement and mainten¬ 

ance of the deep-water channel from Head of Passes to the 
Gulf of Mexico through Southwest Pass. 

(g) The model is of the movable-bed tyne with scale ratios: 
horizontal dimensions, 1 to 500; vertical dimensions, 
1 to 150. Reproduced are 7 miles of.the Mississippi River 
above the Head of Passes; all of South and Southwest Passes; 
the upper two miles of pass a 1* outre; Cubits G-ap juand all 
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dikes and Jetties in the prototype in 1937. Cubits Gap is 
controlled to discharge a fixed percentage of the flow, while 
the other three passes are controlled by water-surface 
elevations at their lower ends. 

(h) Design and construction of the model have been completed 
and hydraulic adjustment begun. 

(1140) (a) MODEL STUDY OF ZEEAEUATEE LOCATIONS I!! SAN JUAN HARBOR, 
pun, to pico. 

(b) The District Engineer, U. S. Engineer Office, Puerto Pico 
District, in conjunction with the IT. S. Navy Department. 

(c) Model study of breakwater locations. 
(G) and (e) See (415). 
(f) To establish the location of breakwaters in San Juan Harbor 

to provide protective works for a hydroniane base. 
(g) The model will be of the fixed-bed 't'yie with scale ratios 

(nodel-to-prototype) of 1 to 100, and will reproduce that 
part of San Juan Harbor seaward of a line from Catano Point 
to Yaboa Shoal together with an area extending seaward 
approximately 3,000 ft to the north of Morro Point. The 
model limits will extend from 1,700 ft east of Morro point 
to 1,000 ft west of Palo Seco Point. 

(h) Design of model completed; construction in progress. 

(1149) (a) 

( b) 

(c) 
(d) 

(l) 

(e) 

(h) 

MODEL STUDY OF SPILLWAY AND STILLING 
AEHANSAS PITER. 
The District Engineer, U. S. Engineer 
Colorado. 
Study of spillway and stilling basin 
and (e) See (415). 

AS III, CADD0A DAM, 

Office, Caddo a, 

. c i# ion. 

To investigate the hydraulic performance of the spillway 
and stilling basin, so improve flow characteristics, and to 
determine possible economies in the design. 
The proposed Caddoa dam will be an earth structure with an 
overflew spillway located within the main section of the dam. 
Flows will be regulated by means of conduits through the 
spillway section, the outflow being limited to 10,000 cfs. 
For extreme floods sixteen Taintor gates surmounting the 
spillway crest will bo used. The spill’,my is designed to 
pass a flood of 630,000 cfs unde]- a head of 20 ft. The 
model will be constructed to the scale ratio of 1 to 55 and 
will reproduce a longitudinal section of the spillway 
embracing eight gate bays, together with 500 ft of the 
approach channel and 1,1'O ft of the exit channel. The 
spillway will be constructed of concrete, the crest-gate 
piers of treated wood, the Taintor gates of sheetmetal, and 
the conduits of sheetmetal and of pyralin (one conduit). A 
movable sand bed will be provided below the spillway for 
quoli'cative study of erosion, etc. 
Design and construction of the model are in progress. 
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(1150) (a) 

00 / \ 

(cl) 

(f) 

(g) 

(h) 

H19R0LCC-ICAL RESEARCH FPOJECT. 
Office, Chief of Engineers, Washington, D- C. 
Scientific investig io n of general hydrological phenomena, 
end. (e) See (-RL5). 
Che principal objectives are to make a detailed study of 
rainfall and runoff phenomena with a view to increasing 
our knowledge of the hydi'olo, leal characteristics of any 
drainage basin including the unit-graph theory and the 
cleteraination of the infiltration capacity of the soil 
under different conditions of rainfall and during different 
seasons of the year. 
This study of a small water died tributary to the artificial 
la he on the reservation of the U. S. ’“a ter ways Experiment 
Station will includo thc following investigations: 
1. Measur Trent f rai if all at 28 stations throughout the 

watershed. Rive recording gages and 22 non-recording 
gages are planned. 

2. Measurement of inflow into the lake; outflow from the 
lake; w ve heights on the lake; and evaporation, doth 
from the land areas and from the lake. 

1. Investigation of ground-water levels at strategic loca¬ 
tions; and miscellaneous recordings, such as t-uipe oture, 
humidity, end wind velocity. 

Preliminary design of necessary equipment and survey of the 
watershed aro in progress. 

NATIONAL EUEEAU CP STAITODS.. ;TATIOI'AL HYDRAULIC LA2Q5AT0EY. 

(42) (a) INVESTI GAR I GIT C? TO P..ISICS OF PLUME I EG- SYSTEMS. 
(b) national Bureau of Standards. 
(c) General research. 
(d) R. 3. Hunter, S. Hermansen, L. C. Cl sen, E. 3, Leonard. 
( e) The director, national B-ireau of Standards. 
(f) To obtain data on which to base logical estimates of the 

capacities of vortical and sloping drain pipes in plumbing 
systems, arid to make a study of safety requirements with 
special reference to back-siuhonage and venting. 

(g) It is proposed uc collect and correlate as far as possible 
existing data on these subjects and to make such supple¬ 
mentary experiments as nay be necessary so meet the purpose 
cf the investigation. 

(h) A paper, 11 Methods of Estimating Loads in Plumbing Systems,” 
has been prepared for publication. 

(i) This project is being carried on in c njunction with 
Project 797, also reported in this Bulletin. 

(43) (a) I TOST I'-ATI OH OR PIPE SEEDS. 
(b) national Bureau of Standards. 
(c) General research. 
(d) It. K. Seij, G. H. Keulegan, R. E. Hus ten. 
(e) The Director, National Bureau of Standards. 
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(f) To obtain tlie general laws of head loss in pipe bends; 
to correlate, insofar as possible, all available results 
of pr ;viov.s investigations; to obtain practicable formulas 
for ase by engineers; and to extend the results to include 
flow of other fluids, such as oils, steam, etc. 

(g) laboratory tests are planned on smooth and rough ".ice bonds 
of various diameters and central angles; and on niter bonds 
and cast fittings. 

(h) Experiments on 1-inch smooth pipe coils of one to ten or 
twelve turns anu radii up to a..-out four feet are under way. 

(171) (a) 1UVESTIGAT1017 rP THE ?3DSS:DT VARIATIONS CM THE UPSTREAM 
AID DORIS T'DAM SITES Oh All ORIFICE PLATT OH PLCVI NOZZLE. 

( o) Rational r rcvu or S c/anc.urds. 
(c) Scientific data. 
(d) H. S. Teen, P. C. Morey. 
( e) The Dir.ctor, national .bureau of Standards. 
(f) To obtain mere complete data than are now at hand on the 

variations of pressure in the vicinity of on orifice plate 
or flow nozzle, which will assist in better correlation 
of orifice coefficient data, and the selection of suitable 
pressure tap locations for use with flow nozzles. 

(h) Water from a constant-head tank will be discharged through 
the orifice section of the line into either a weighing or 
calibrated volumetric tank. Simultaneous readings ’.rill be 
made of the pressure at 43 pressuie openings extending from 
the orifice plate face so about 4 pipe diameters upstream 
and 1C pipe diameters downstream. It is planned to vary 
the ratio of orifice to wipe niameter from about C.05 to 
over 0.8, and to vary the Beynolds number over at least 1 
to IT range for each orifice. 

(n) Pork on nozzles nrectically completed. Similar tests have 
yet to be made with sgiare-edged tbin-plate orifices. 
Project temporarily inactive. 

(i) A tentative report covering tests with nozzles was given in 
"Some results from research flow nozzles", Trans. A. S.L.T., 
7c 1. 68, ITo. 3, April 1930, urge 235. 

( o6. D) (a) 

(b) 
(c> 

( d) 

(e) 

(f) 

STUBIPS ■I'7 AIDIPIC1AL OOKTPOLS POP 3ThlAM-PL0'7 MTASITPTMMTS. 
U. S. Geological Survey, Pater Resources Branch. 
Cooperative project with U. S. Geological Survey for con— 
>arative performance tests and general scientific research. 

A. Mason and II. IT. Eaton (national Bureau of Standards), 
C. H. Pierce (Geological Survey) 
The Director, national Bureau of Standards. 
To study the relative merits of the various designs of 
several district offices of the Survey, with a view to 
standardising or. a few selected, -cymes. 
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(h) A report, entitled, "Investigation of Artificial Stream 
Control Structures", was furnished the U. S. Geological 
Survey on May 1, 1939. A few copies are available at the 
National Bureau of Standards. 

( 384) (a) TESTS CP SPILLWAY FIASH30ARD PIUS. 
(b) U. S. Porest Service. 
(c) Cooperative project with the U. S. Forest Service for 

testing field designs under simulated field conditions.in 
the laboratory. 

( d) C. A. Wright (formerly with National Bureau of Standards), 
C. A. Betts (U. S. Forest Service). 

(e) The Director, National Bureau of Standards. 
(h) A paper entitled, "Flashboard pins", by C. A. Wright and 

C. A. Betts was published in the Proceedings American 
Society of Civil Engineers, Vol. 65, No. 5, May 1939, pages 
771-803. 

(496) (a) 

(b) 
(c) 

(4) 
(e) 

(f) 

U) 

(h) 

(i) 

DETENU NATION OF DISCHARGE COEFFICIENTS OF FLOW NOZZLES. 
Cooperative research sponsored by A.S.M.E. Special Research 
Committee on Fluid Meters. 
Factors for use in commercial measurement of fluids. 
Cooperative research sponsored by A.S.M.E. Special Research 
Committee on Fluid Meters, with cooperation of the National 
Bureau of Standards, University of California, Ohio State 
University, University of Oklahoma, Cornell University, 
Massachusetts Institute of Technology. 
H. S. Bean, F. C. Morey. 
The Director, National Bureau of Staiidards. 
To determine discharge coefficients for 11 long-radius" 
flow nozzles; to determine the most satisfactory location 
for pressure holes; to check, compare, and correlate American 
and European designs and practices. 
Tests have' been made on nozzles in 2, 3, 4, 8, and 16-inch 
pipes. Fluids used havo been oil, water, steam and air. 
Some nozzles have been tested with 2 or 3 of these fluids. 
Test program 98^ completed. Tests on some 8" pipe nozzles 
to be made. 
Present plan is to issue a complete report on this project 
at annual meeting of A.S.M.E., in December 1940. 

(563) (a) AGING TESTS ON PIPES. 
(b) U. S. Treasury Department. 
(c) Cooperative project with the Division of Metallurgy, 

National Bureau of Standards. 
(a) X. H. Beij, 3. F. Hasten. 
(e) The Director, National Bureau of Standards. 
(f) To determine the effects of long-continued service on the 

hydraulic friction of pipes. 
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(g) Specimens of 1-1/4 inch pines of nine different materials 
have been inst? lied in a cold-via ter line in constant 
service, and specimens of 3/4-inch pipes of seven different 
materials have likewise keen installed in hot-water service 
lines at the, 1'Tational Bureau of Standards. It is planned to 
determine the hydraulic resistance coefficients of these 
specimens at intervals over a period of 20 years. 

(h) Proli: .inary tests ( before aping) were made in 1936; observa- 
tiorutests. were made in 1937 and 1938. It was decided to 
omit the observation tests scheduled for August, 1939. The 
next tests will he made in July or August 1940. 

( 564) (a) DENSITY CURRENTS. 
(o) National Bureau of Standards. 
(,-c) General research. 
(d) G. H. Koudegan, 1. 17. Patterson, K. 17. Eaton. 
(e) The Director, National Bureau of Standards. 
(f.) To determine the laws of currents in miscible stratified 

fluids. 
(h) A paper has been prepared for publication in the National 

Bureau of Standards Journal of Pesearch. further tests 
have been made using sugar solutions for both layers of 
liquid in the testing channels described in earlier issues 

. of this Bulletin. 
The theory of the laminar layers at the interface of 

two liquids which enables the thickness of the layer and 
the velocity distribution in it to be computed has been 
developed. This -Till be prepared for publication shortly. 

( 616) (a) FLOW IN OPEN CNBNITBLS. 
(t) National Bureau of Standards. 
(c) General research. 
(d) G. 7'.. Ivoul egan, Q. J. pare oar son. 
(e) The Director, National Bureau of Standards. 
(f) To investigate the phenomena of open channel flow in the 

light of modern concepts ox’ turbulent flow. This will 
involve a study of the dependence of the hydraulic friction 
factor on the cross-s ction of the channel and on the 
roughness of its surfaces, the apparent friction of the free 
surface, and the depression of the filament of maximum 
velocity. 

(h) Some time has beer, given bo the study of the laws of 
similarity for flow in open channels. A rigorous derivation 
of the ecroatian of ru.un flow in open channels taking account 
of velocity distribution has been completed and will be 
prepared for publication in the near future. 
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( 797) (a) PLUMBING MATERIALS A3© EQUIPMENT AS BELATED TO LCW-C^ST 
housing. 

(b) National Bureau of Standards. 
(c) Part of a coordinated program of research on low-cost 

housing. 
(d) R. 3. -luiiter, 3. Hermansen, L. 0. Olsen, P. 3. Leonard. 
(e) Dr. H. L. Dryden, Coordinator of Program, National 

Bureau of Standards. 
(f) To- assemble the data necessary for developing uniform 

standards and specifications for materials and construction 
for plumbing installations in low-cost housing construction 
order federal control. 

(g) A review and study of existing standards as they apply to 
the field of low-cost housing will be made, together with an 
experimental study of plumbing piping layouts (water supply, 
drain, and vent wipes) relative to minimum requirements for 
the efficient functioning of the system. 

(h) Experimental work on this project has been completed, and 
the results are being prepared for publication in the 
National Bureau of Standards Building Materials and Structures 
Scries. A paper, "Methods of Estimating Loads in Plumbing 
Systems" , has been completed and will be published shortly. 
Other papers dealing with capacities of building water- 
distributing systems, capacities of building drainage systems, 
and the theory and practice of venting in plumbing systems are 
in progress. 

(977) (a) MASESKATIGAL THEORY CP PL00D NAVES. 
(b) Cooperative project with the U. S. Weather Bureau. 
(c) General research. 
(d) 0. H. Noulegan, and G. W. Patterson for the National 

Bureau of Standards. R. T. Zoch for the U. S. ’Leather Bureau. 
(e) She Director, National Bureau of Standards. 
(f) Bo review the Euro mean and American literature on the mathe¬ 

matical theory of wave3 having direct application tc the 
phenomena of flood waves. 

(g) The results of this review will be coordinated and presented 
in a series of papers dealing individually with the 
following subjects: (l) The irrotational flow theory of 
translation waves, (2) Approximate solutions cf wave 
phenomena involving the friction of the bed, (3) The quasi- 
permanent regime of rivers, and (4) Hecent advances in the 
unrestricted theory of waves. 

(h) The first paper in the series, "The mathematical theory of 
irrotational translation waves", by G. K. Neulegan and 
G. ;7. Patterson, will be published in the National Bureau 
of Standards Journal of Hesearch for January 1940 as 
Research Paper HP 1272. About two months later reprints will 
be available for purchase from the Superintendent of Documents, 
Government Printing Office, Washington, D. 0., at a cost of 
10 cents per copy (Stamps not accepted). See abstract in 
this Bulletin. 



Considerable progress has been .lade on the preparation of 
the second and third papers in the series. The second 
paper will deal with the effect cf friction on wave 
phenomena, the third with the quasi-permanent regime of 
rivers and the forecasting of floods. 

(9 78) (a) MODEL STUDIES, I EDI JUT DOCK DAM. 
(b) U. S. Engineer Office, Baltimore, Md., Col. Wm. A. Johnson, 

District Engineer. 
(c) Study of performance of side-channel spillway, tunnel 

intake, and outlet works for spillway channel and tunnel. 
(d) S. E. Leij for the National Bureau of Standards; 

E. T7. Edwards and C. L. Winslow for the U. S. Engineer Office 
M. A. Mason, L. L. EeEabritis, C. W. Elliot, J. W. Boyd, 
I. E. Hasten, E. 3. Leonard. 

(e) The District Engineer, U. S. Engineer Office, Baltimore, Md. 
(f) To check rating curve of spillway weir and capacity of 

spillway channel; to determine effect of bond in spill way- 
channel ; to study flow at conservation dam and intake of 
tunnel; to study design of outlet worms of spillway channel 
and tunnel; and to study scour in lower river valley. 

(g) Two models were built and tested. Model No. 1, on a scale 
of 1 to 60, included the complete spillway weir and channel, 
the outlet works, a portion of the reservoir, and a consider¬ 
able section of the lower river valley. Model No. 2, on a 
scale of 1 to 22,4, included the tunnel with intake and 
outlet works, a conservation don, and a small section of the 
downstream river bed. 

(h) All tests have been completed,, A condensed report summarizin 
the results of the tests and giving recommendations based 
thereon was submitted to the District Engineer. It is ex¬ 
pected that a final report, giving’ data and conclusions in 
detail will be submitted in January, 1910. 

(979) (a) STUDY 0E DREDGE SUCTION EGOS TEN. 
(o) The District Engineer, U. S. Engineer Office, Washington, 

B. C. 
(c) Tests of a pipe-line dr edge-suction lino with and without 

an axial-flow impeller at the suction-line entrance. 
(d) L. L. I'eEabritis for the National Bureau of Standards; 

Major D. L. Neuman for the U. S. Engineer Office. L. 0. 
Olsen, 3. B. Huston, H. Hessing, G. Werner, C. W. Elliot. 

(e) The District Engineer, IT. S. Engineer Office, Washington, 

D. C. 
(f) To compare the concentration of solids in a model pipe-line 

dredge-suction line with and without a booster pump at the 
suction entrance, for different velocities in the line and 
dredging from a sand bed that moves relatively to the line, 
with the view to determining the effect of the booster on 
the concentration of solids. 
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(g) A sloping, 5-inch diameter suction line with an enlargement 
to a 4-inch diameter entrance remained fixed relative to 
the submerged sand tank. The 3-inch main pump was set up in 
three positions attached to the sloping suction line by: (l) a 
short horizontal pine; (2) a long horizontal pipe; (3) a long 
pipe rising at 45 degrees. When worn, the 4-inch diameter 
axial-flow impeller was replaced by a single-stage, mixed-flow 
pump assembly, 4-inch nominal diameter, complete with suction 
and discharge bowls and guide vanes. 

(h) Authorized tests have been completed. A report to the 
District Engineer is being prepared. 

(900) (a) CALIbhATION 0? 36-1 ITCH VENTUEI METEH. 
(b) national bureau of Standards. 
(c) Determination of the characteristics of a 36 x IS inch 

Venturi meter. 
(b) M. A. Mason. 
(e) The Diredior, national bureau of Standards. 
(f) To determine the characteristics of a venturi meter intended 

for service as a secondary standard of measurement. 
(g) Am attempt will be made to employ for calibration purposes, 

several methods of water measurement, with emphasis placed on 
the calibration by pitot tube traverses of the venturi throat. 
Hesuits of the calibration .ill be available for studies of 
the similitude between venturi meters. 

(h) A study of available literature has been completed, and 
pressure connections and manometers installed. Orifice meters 
for use in the calibration have been designed and are being 
constructed. 

(9 1) (a) 

(5) 

(c) 

(A) 

(e) 

(f) 

(g) 

INSTALLATION HEQUIHEMENTS ECH HEAD METEES SUCH AS CHIDICES, 
PLOW NOZZLES, ETC. 
Cooperative research sponsored by A.S.M.2. Special Hesearch 
Committee on Eluid Meters with the National bureau of 
Standards and Washington Oas Light Co. 
Laboratory investigation simulating certain possible plant 
conditions. 
A.S.M.E. Fluid Meters Committee, National bureau of Standards, 
Washington G-as Li gilt Co. H. S. bean, E. C. Morey, 
2. C*Connor (at the National bureau of Standards). 
H. S. bean, National bureau of Standards. 
To verify and extend previous tests to determine the minimum 
necessary conditions for installation of head meters, 
particularly orifices and nozzles. 
Using orifices and nozzles in -i-inch pipe to determine the 
effects of bends, valves, etc., on the inlet side upon the 
indications of the meter. Tests will be made with both gas 
and water. 
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(h) Tests using air at low pressures have seen completed on 
more than 6 combinations each with 4 to 6 distances between 
meter and fitting. Check tests are to he made with water. 

(882) (a) 

00 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

(i) 

FUNCTIONAL CHARACTERI STICS Of PLUMBING FIXTURES AND 
FITTINGS. 
Cooperative project with Plumbing fixtures Manufacturers 
As so ciations. 

General research on plumbing fixtures. 
Gene S. Golden. 
Gene E. Golden, National Bureau of Standards. 
To determine the functional characteristics of plumbing 
fixtures with a view toward developing functional and test 
specifications. 

.Recording of the variable phenomena that occur in plumbing 
fixtures is being done by photographic and mechanical means 
in order to allow more detailed analysis. 
Studies of water closets and the supply and drainage of 
other fixtures are under way. 
Bulletin BUS20, "Backflow prevention in Over-Rim Nater 
Supplies", a paper on safe air-gape, has been published by 
the National Bureau of Standards. 

(1151) (a) 

(b) 
(c) 

(a) 
(e) 

(f) 

(g) 

(h) 

SALT-DILUTION METHOD CP WATER MEASUREMENT. 
National Bureau of Standards. 
Plow-measurement re search. 
M. A. Mason. 
The Director, National Bureau of Standards. 
To define the possibilities and limitations of the salt- 
dilution and related methods for the measurement of water 
in open or closed channels. 
Studies will be made of the mixing process to develop 
a criterion defining the applicability of the method. 
Electro-chemical methods of analysing the solutions will 
be investigated. Laboratory and field tests ’will be used 
to check theoretical development. 
Preliminary studies of electrodes for use in investigating 
the mixing process are in progress. 

(1152) (a) TRANSPORTATION OP SAND IN PIPES. 
(b) Chief of Engineers, "J. S. Army, Washington, D. C. 
(c) Research. 
(d) L. L. BePabritis, for the National Bureau of Standards; 

Col. E. J. Dent (retired), for the U. S. Engineer Office. 
L. 0. Olsen, B. P. Fasten, PI. Blessing, C. W. Elliot. 

(e) Chief of Engineers, U. S. Army, Washington, D. C. 
( f) To determine tile general laws of head loss in pipes carry¬ 

ing sand and water mixtures. 
(g) Tests are planned on standard, black, steel pipes having 

nominal diameters of 2, 3, 4 and 6 inches. Relatively 



118 - 

complete study of the 4-inch size will include measurement 
of the head loss for a range of velocities transporting 
sand of a carefully controlled grain size in concentrations 
ranging from zero to the maximum possible, repeating the 
procedure with each of a sufficient series of grain size and 
arbitrary mixtures of grain sizes* Similar studies, hut less 
intensive, will he made on the 2- and 2-inch pipe sizes 
over a corresponding range of conditions and on the 6-inch 
pipe size over a narrower range of velocities and concentra¬ 
tions* 

(h) Equipment is being purchased and laboratory space is being 
cleared for the construction of the test apparatus. 

U. S. 3 EACH EEC SI Oil 30AHD WAVE TAKE. 

(1153) (a) 
(h) 
(c) 
U) 
(e) 

(f) 

(g) 

(h) 

STUDY OF OSCILLATOHY WAVES. 
Laboratory research. 
Laboratory project. 
Lt. W. C. Hall, C. E. 
Major A. G. Lieber, jr., C. E. 
To study the characteristics of oscillatory waves. To 
compare the theoretical relationships of height, length, 
period, velocity, orbital notion, and mass transfer with 
values obtained in a wave tank. 
Waves are generated by a vertical plunger in a wave tank 
with horizontal fixed bottom. Wave energy is dissipated 
on a wave absorber at the opposite end. Characteristics 
are measured under conditions of steady oscillation. 
Huns in progress. 

(1154) (a) DEVELOPMENT CE WAVE PHOFILEH. 
(b) Laboratory research. 
(c) Laboratory project. 
(d) Dr. ¥. A. Laning, Jr. and David H. Mitchell. 
(e) Major A. 0. Lieber, jr., C. E. 
(f) To develop by the use of three oscillograph elements 

and recording accessories a reliable method of 
simultaneously determining all wave characteristics, in¬ 
cluding profile and direction for use in the wave tank 
or in the ocean. 

(g) Determination of a straight-line variation of band with 
wave height for single elements in the wave tank. 

(h) Experiment in progress. 

(1155) (a) A MODEL STUDY OF THE- EFFECT 0E SUBMERSED BREAKWATERS IN 
WAVE ACTION. 

(b) Laboratory research. 
(c) Laboratory project. 
(d) Lt. W. C. Hall, C. E. 
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(e) Major A. C. Liefer, jr., C. E. 
(f) To study the effect of submerged structures on wave 

characteristics. 
(g) A non-dimensional analysis of the effect in two dimensions 

of structures for varied wave action and depth of water. 
(h) Experiment completed and draft of report prepared for 

triangular, trapezoidal, and rectangular structures. 
(f) Data being obtained for study of constructed and proposed 

submerged breakwaters and jetties. 

U*_$. SOIL COFSERVATIQil SERVICE. 

SOIL COITSERVATIOU SERVICE AT THE FATIOFAL BUREAU.OF STANDARDS. 

(258) (a) STUDY 0? DIVISORS DOR SOIL EROS I Oil IIF/ESTIG-ATI01TS. 
(b) Soil Conservation Service, U. S. Department of Agriculture. 
(c) Instrumentation research. 
(d) D. A. parsons, Fred W. Llaisdell, II. L. Cook. 
(e) Chief, Soil Conservation Service. (Attention H. L. Cook). 
(f) Calibration of divisors now in use; study of relative accuracy 

of various types; development of new divisors. 
(g) Calibrations are being made of divisors as they are developed, 

both with clear and with, muddy water, to determine their 
effectiveness in splitting off a fixed percentage of the water 
and soil passing. 

(h) Of the sever 1 types tested to date, the G-eib multislot divisor 
has proved to be the best. It has been developed for use on 
areas ranging from one-hum dr - -dth to one-half acre. 

(i) There is still a great need for devices suitable for larger 
areas. 

(541) (a) 

(d) 
(c) 
(d) 
(e) 

(f) 

te) 

STUDY OF UFA SI1?, IFG- FLUMES. 
Soil Conservation Sr vice, TJ. S. Department of Agriculture. 

I instrumentation research. 
D. A. parsons, Fred W. Flaisdell, H. L. Cook. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
The levelf.unont and calibration cf more suitable devices for the 
measurements of rates of runoff from experimental areas. 
The study involves the design, construction, and calibration of 
new types, particularly for maximum flows ranging between 
twenty-five and one-thousand cubic feet per second. Calibration 
test of models of some existing controls will also be made. 
After the construction and trial of many types of flumes, the 
K and KS designs have been selected for use for flows up to thirty 
cubic feet per second. Plans and calibration tables have been 
prepared. Ratings by means of tests of models were obtained for 
devices installed at the 3lac'"lands Experimental Watershed, Y.'aco, 
Texas. Each installation consists of a parshall flume ana a 
shallow Columbus notch. The flumes vary in width from six to 
fifteen feet. 
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(497) (a) 

(b) 
(c) 
(d) 

( e) 

(f) 

(g) 

(H) 

METHODS OE SAMPLING AND ANALYZING SOIL-WATER MIXTURES. 
Soil Conservation Service, U. S. Department of Agriculture. 
Instrumentation research. 
D. A. Parsons, S. P. DPatrick, J. 0. Laws, S. R. Kline, 
H. L. Cook. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
Determination of the "best methods of sampling and analysis 
from the standpoints of accuracy and efficiency. 
The work i3 confined almost entirely to studies of the methods of 
sampling retained volumes of runoff and the subsequent analysis of 
the samples talien. 
Tests have been made of a number of sample splitters and of several 
methods of sampling volumes of mixtures of soil and water. The 
variables in the sampling tests have been: kind of soil, depth and 
volume of mixture, and concentration. The submersion, weight-volume, 
and evaporation methods of analysis have been studied. 

(707) (a) 

(b) 
(c) 
(a) 
(e) 

(f) 

(g) 

00 

DEVELOPMENT 0E ARTIFICIAL RAINFALL APPARATUS. 
Soil Conservation Service, U. S. Department of Agriculture. 
Instrumentation research. 
D. A. Parsons, V. D. Young, J. 0. Laws, H. L. Cook. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
Development and study of the methods of use of devices for the 
production of artificial rain of controlled intensity and spray 
energy. 
The spray characteristics of commercial and laboratory-developed 
nozzles have been studied. Complete plans for the construction 
of sprinkler units for field use are being prepared. 
Eour of the six devices for sprinkling experimental pious are 
being or have been used in field investigations of soil infiltration 
rates, erosion and other run-off phenomena. Devices employing the 
type J nozzle are now coming into considerable use. 

(936) (a) 

(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

STUDY CE THE EEEECT 0E THE CHARACTER 0E RAIN ON INFILTRATION AND 
WATER EROSION. 
Soil Conservation Service, U. S. Department of Agriculture. 
Research in the mechanics of erosion. 
D. A. Parsons, J. 0. Laws, H. L. Cook. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
To investigate the roles of the size, velocity and energy of rain¬ 
drops in the water erosion process. 
Studies are being made of the velocity and energy of water drops 
of various sizes, of the effect of rain energy on the erosion from 
elementary areas of soil and of the characteristics of natural 
raindrops. 
A study of the velocity of water-drops falling through various 
distances has been completed. Eall velocities and drop-sizes in 
natural rainfall have been measured. High speed motion pictures 
wore obtained of water-drops striking soil surfaces. Preliminary 
tests have shown that rain characteristics have a profound effect 
upon infiltration and rate of erosion. 
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SOIL OC^ITS jSBYAT I OH • SEP'/ICS,- Spartanburg Outdoor Hydr aul i_c Laboratory. 

(931) (a) SSUDT OF- KD3 EFFECT OF LLLILG CLlLACLESISTICS OH HIE HYDRAULIC 
3EHAVI0E OF COHSEEVAT.IOH CHAHHELS. * ; • 

( d)- Soil Conservation Service, IT. S. Department of -Agriculture. 
( c)' Studies in conservation hydraulics. 
(d) 17. 0. Use, H. L. Hurt. 
(e) Chief, Soil Conservation Service (Attention E. L. Cook) 
(f) To obtain data on channel capacities for direct application 

in tne design of the hydraulic works constructed in soil and 
water conservation operations. 

(g) Measured flows are-'passed through outdoor test channels of 
various cross-sections and slopes, aiid precise measurements 
of the hydraulic elements are made to determine the effect 
of different linings on channel capacity. Special emphasis 

■ -is- placed- on- -the- study of- vegetal- Linings-..* ■ ■ ■ 
(h) Vegetatiois tested to date include Bermuda, Centipede, Dallis, 

and Sudan grasses, as well- as Lespedeza Sericea, Common 
Lospe&eza, and Kudzu. Tests of soil-cement and cotton-rein¬ 
forced bituminous linings are also under way. 

(i) For -farther description see Civil Engineering,' October, 1923. 

(932) (a) 

(b) 
(c) 
(d) 
(e) 

(x) 

(g) 

(h) 

(i) 

STUDY CF TYL CAPACITIES OF HOT GEES ALL OTHER APERTURES III 
COP SEEVATI OH STPUCTU' ES. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 
Vi. O. Lee, L. _urt« 
Chief, Soil Conservation Service (Attention H. L. Cock). 
To obtain data on notch capacities for direct application in 
the design of the hydraulic - works constructed in .soil and water 
conservation operations. I 
Full- -s-iz-c ape-r-tu-re-s of various- -sliaoes- -and dimen.sions- are- 
tested by passing measured flows of water through them. 
Additional data are- obtained by te sting models of the notches. 
One series of tests on rectangular notches of the type used 
in drop structures has -heon' completed. 
For further description see Civil Engineering, October, 1938. 

(933) (a) STUDY OF ALLOCABLE- YE-LOCITI 
(b) 
(c) 
(d) 
(e) 

(f) 

(d) 

3 FOB VEGETAL CHADDED LIUIH&S. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 
\'j • 0# -A8G, ij • . .'Ui’u* 

Soil Conservation S' rvice (JLg teniion _ 1 • Xj« oOOnj • 
To obtain-data on the protective characteristics of various 
types of vegetation for direct application in tne design of 
the hydraulic works constructed in soil and water conservation 

operations. 
Tne outdoor test channels used in the study of hydraulic 
Ciiaracteristies of linings are also utilized for the deter¬ 
mination of allowable velocities. For each vegetation the rates 

■of scour- ar-e -deter-minad -fo-r flaws of various .inagni tude.s and . . . 
compared with the scour rates for other vegetations and for 
uni i n e d cham els. 
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(h) Allowable velocities have been determined for all of the 
vegetal linings itemized in the description of the study of 
the hydraulic characteristics of channel linings. 

(i) For further description sec Civil Engineering, October, 1938. 

(9 34) (a) 

(o) 
(c) 
(d) 
(e) 

(d) 

(g) 

(ii) 

(i) 

STUDY OF ALLOWABLE VELOCITIES FOIL ALTIFICIAL CHAHHEL LI HI "3- 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 

S. 

T7. 0. nee, F» L» murt. 
Chief, Soil Conservation Service (Attention H. L. Cool.). 
Do obtain data on the protective characteristics of inexpensive 
artificial channel linings for direct application in the 
design of the hydraulic works constructed in soil and water 
conservation operations. 
Test channels lined with various types of artificial linings 
will he tested to failure under nigh, velocity flows. The 
deterioration of these linings under weathering will also he 
studied. 
Tests on soil-cement and cotton-reinforced bituminous linings 
are under way. 
For further description see Civil Engineeri .g, October, 1938. 

(935) (a) 

03) 
(c) 
(d) 
(e) 

(i) 

(,') 

(h) 

(i) 

STUDY OF TITS PFOTECTIOIT OF CHATTELS LELC'7 DFOPS ADD 0TE3B 
C01TSEFVATI Oil STIUJCTU1E S. 
Soil Conservation Service, U. S. Department of Agriculture. 
Stu ies in - conservation’hydraulics. 
W. 0. Fee, F. L. hurt. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
To develop practical and inexpensive methods of preventing 
excessive scour below the structures constructed in soil and 
water conservation operations. 
A channel of adjustable height discharges water into a scour 
pit in which various types of aprons, pools, baffles, and 
other protective works will be constructed for test. The 
height of fall, the discharge and the characteristics of the 
protective works can be v;. ried. 
The testing program is scheduled to begin during the spring 
of 194 "u 
For further information see Civil Engineering, October, 1938. 
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U. S, SOIL CONSERVATION SERVICE, ENOREE DIVER SEDIMENT LOAD STATION. 

(937) (a) 

0>) 
(c) 
(d) 
(e) 
(f) 

(e) 

(h> 

(i) 

measudemeiit or total sv ihent 
STREAMS. 
Soil Conservation Service, U. 
General'research.' 

LOAD TRANSPORTED LY NATURAL 

S. Department of Agriculture. 

Joe W. Johnson, Alvin G, Anderson, K. Albert Einstein. 
Chief, Soil Conservation Service. 
To provide a continuous record of the amount and composition 
of the suspended and bed loads carried by a natural stream. 
To correlate these data with'the hydraulic functions of the 
stream and the topography, land use, and hydrologic condi¬ 
tions of the watershed. 
The Led load is remove hydraulically from the subdivisions 
into which the bottom of the river has been divided, while 
simultaneous observations arc made of suspended load and 
velocities. 
Construction is completed and preliminary tests are now in 
progress at the station located on Enoree River near 
Greenville, S. C. Ten recording rain gages have been in¬ 
stalled on the drainage area above the station. 
To supplement river observations a concrete flume 5 feet 
wide,’ 30 inches deep, and 50 feet long, provided with a 
c nstani-L tad 'tank, a* weir, arid' a' sand-feed' el evator, has 
been installed. 

HYDRAULIC RESEARCH ID CANADA 
ECOLE POLYTECHNI CUE K 'TTg- 

(639) (a) 

oo 
( c) 
( d) 
(e) 

(f) 

(s) 

HYDRAULIC MODEL STUDIES CP DIPENDENT SPILLWAY PROFILES. 
Hydraulic Laboratory, Ecole Polytochni-que de Montreal. 
General scientific researc . 
professor Raymond Boucher and assistant, 
professor Raymond Boucher. 
To establish a comparison between the discharge capacities 
of different spillway desi ns. 
Studies are made on concrete models of existing and recommended 
spillway profiles. Pressure distribution on spillway crests and 
coefficients of discharge are determined for various heads up 
to the do si “nei heac The effect of gate piers of various 
C. 0 3 1 J. i 3 al so i av e s t i,'at cd. 

(h) Experimental work in prog, ess. Six different profiles have 
en studied, 

(1156) (a) THE DETERMINATION BY MODEL STUDY OF THE EFFECT CF CHANNEL 
DEPTHS ON WEIR COEFFICIENTS. 

(b) The Shawinigan Engineer im; Co., Ltd. 
(c) Model tests to determine the discharge of a spillway dam. 
(d) professor Raymond Boucher and assistant. 
(e) Professor Raymond Boucher. 
(f) To determine the effect of channel depths on the discharge 

coefficients of a spillway. 
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(g) Tests are made on a concrete .10del (scale 1:60) of a 
spillway crest with two gate piers. On the upstream side 
of the weir an adjustable wooden false bottom provides various 
depths of channel of approach. For different channel depths 
the coefficients of discharge are determined for various heads 
up to the designed head* 

(h) Experimental work completed. 
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ABSTRACTS OF COl.rPhETED PROJECTS AND REFERENCES TO FUELICATIONS. 

UNIVERSITY CF CALIFORNIA. 

(720) EXTENSION OF MODEL STUDY OF CAEPJLLO BEACH. 

Cabrillo Beach, is an artificial sand fill constructed in 
1927 in the angle formed by the line just east of point Ferain and 
the San Pedro -Br-eakwat^i' near Los Angeles, California. Since com¬ 
pletion it has been subject to continual erosion. 

A scale model study of the beach, begum in 1958 and continued 
until April, 1939, was undertaken to secure information as to 
proper methods to be used in stabilizing the beach and preventing 
further erosion. 

A model of the beach and vicinity to a scale of 1:50 was 
constructed in a tidal basin. Tides were produced by manual control 
of valves located in inlet and outlet pipes. Two identical wave¬ 
generating units were used,, each consisting of a rigid frame support¬ 
ing a D.C. motor which supplied powar to the plungers through a train 
of gears. The plungers were constructed of sheet metal of an isosceles 
right-triangular cross-section. 

Ten separate runs were made during which the effects of different 
groins and directions of wave attack on the beach were observed. In 
addition several different beach shapes were tested. Measurements of 
beach changes were made at regular intervals and numerous photographs 
taken. 

The beach model was constructed according to the conditions 
imposed by Froude5 s model law. However, due to the inability to 
obtain sand for the model of the proper size, no attempt was made to 
obtain quantitative results as to sand movement or rates of change. 

The results of this model stud;' may be summarized as follows: 

1. The beach under consideration was extremely sensitive to 
changes in direction of wave attack. 

2. The littoral drift of sand was predominantly in one direction 
along the beach - from west to er b. 

3. For any one direction of wave attack, the beach became more 
stable as it tended to become more nearly parallel to the crest of 
the breaking waves at the plunge point. 

4. A certain amount of send was lost by being carried into 
deep water offshore and by being driven through the breakwater at the 
east end of the beach. 

5. Most of the sand loss could be eliminated by sealing a portion 
of the breakwater adjacent to the beach and by the construction of a 
groin at the east end of the beach approximately at right angles to the 
breakwater. 
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(723) RECOVERY EFFICIENCY 0? VARIOUS TPS - OF SLONLY MOVING 
FLUID INTERFACES. 

If the rate of advance of the oil-vvnter interface is "below 
30 feet per da/, the rate does not affect the recovery of the refined 
oils used from compacted silica sand. 

The rate of advance of the oil-water interf ce materially 
affects the recovery of the crude oil from silica sand. Less recovery 
is obtained at very high (50 feet per day) and very low (0.045 feet 
per day) rates. 

Large changes in the viscosity and interfacial tension of the 
oils used show no unique effect on the recovery. 

Relatively small variations in the porosity and permeability of 
the sand do not uniquely affect the recovery of the oils. 

Variations in recovery occur which are too large to be accounted 
for by experimental error when the rate, oil, temperature, permeability, 
and porosity are kept the same. This indicates that the pore configu¬ 
ration of the sand is an important factor in determining recovery 
efficiency. 

(726) THE AXIAL ADJUSTMENT OF REEPUELL TURBINE PITTS. 

The effect of axial adjustment on deepwell turbine pumps depends 
upon the impeller design. The open impeller shows a decrease of 
capacity and efficiency at the same head with increase of axial clear¬ 
ance, while the open impeller is almost unaffected within the possible 
range of impeller position, TJ open impeller can be adjusted readily 
in the field to minimise the effect of wear. The corresponding ad¬ 
justment of the normal closed impeller is not effective. These experi¬ 
mental results on new deop well turbine pumps arc presented without any 
intended implications regarding the suitability of either design for 
field conditions. 

(801) FRICTION OF ANGULAR-CONTACT BALL HEARINGS UNDER THRUST LOADS. 

Tiiis investigation was urn rtaken in order to determine the 
contribution of the thrust bearings to the power losses in deep-well 
turbine pumps. A friction dynamometer was built in which two bearings 
are tested simultar.eo isly by loading one against the other by means of 
a spring. The bearings were oiled by drip feed, and their operating 
temperature was controlled by spraying water over the outside of the 
bearing housing. One pair of bearings, size 215, was tested under 
loads of 1000 to 3000 lbs, and sweeds of 900 to 2-1-00 5PM. 
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It was found that, during the operation of the dynamometer, 
oil is accumulated and stored in the hearing housing despite the 
orjen drain provided in the botto:: of the housing. The quantity 
of oil stor> d i,s a function of the design of the housing, the kind 
of oil used and the speed. F r light turbine oil the quantity 
stored was found to. he a maximum at the lowest speed and nearly zero 
at the highest. The churning of this oil adds to the friction. 

Holding all other variables constant it was found that: 

(l) The rate at which the oil is fed through the hearings has 
no appreciable effect on the friction. 

(2) The friction 
temperature. 

(3) The friction 

(4) The friction 
up to 2000 lbs. 
of the load. 

decreases rapidly with increase of operating 

coefficient increases linearly with speed. 

coefficient decreases with increasing load 
For higher loads it is practically independent 

(003) MIXIHO OF 3TZSAKS IN CL0S2B CIRCULAR CONDUITS. 

The purpose of this study was to compare measured losses at a 
90° pipe junction with values given by theoretical investigation. On 
the whole, the agreement with theory was not good. Apparently certain 
simplifying assumptions used in deducing a workable equation are not 
valid. According to the theory, the ratio of the head loss in the 
junction to the velocity head ha d upon the combined flow should 
vary only with the relative amounts of water flowing in the side 
branches and not with the absolute values. This was found to he approx¬ 
imately the case for the higher rates of flew, but considerable diverg¬ 
ence was found at lower quantities. 

( 304) mi STIC3 OF PdlCTARu.jm SLTJI5 GA'J 

The purpose of this study was to determine the shape of 
opening and uyee of inlet transition for an undershot sluice gate which 
would exhibit a nigh coefficient of discharge. The following sizes 
were tested: 6" x 6", 6” x 4 l/2" , 6" x 3", 6!l x 1 1/2", 12" x 3", 
12" x 1 
cient. 
to he a 
equation 

l/2"« The square opening was found to have the highest coeffi- 
The optimum radius of curvature for the transitions was found 
function of the width-depth ratio of the gate. An empirical 

oi tne i-orm x/D - IC ‘v~) V;as obtained. Here 2 is the radius 

of curvature of the transition, 1) the depth of the gate, and W the 
width of the gate. The tests resulted in values of 4 for K and -0.80 
for n. 
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(806) OSCILLATORY WAVES. 

The object of this experiment is to make a laboratory check of the 
hydraulic theory relating to oscillatory waves. 

The apparatus used consisted of a trough or channel, a wave 
generator, a wave dissipator, and various devices for measurement of 
the waves produced. The channel was 60 feet long, 3 feet deep, and 
1 foot wide with a double glass observation panel near its center. 
The wave generator was a wooden flap pivoted at the bottom of the channel 
and driven from its upper end by a rod attached to an eccentric wheel. 
The wave flap was at an inclination of about 13*to the horizontal. 
Cages were provided for direct measurement of wave amplitude, length, 
period, velocity of propagation, and velocity of mass transport at the 
surface, particle traces were recorded photographically, making 
exposures through the glass panel on white particles having the same 
specific gravity as water. 

Theory - References: 

1. "Hydrodynamics11 by Horace Lamb, pages 340-362 , 393-396, 
457-464. 5th Edition. Published by Cambridge University Press, 
London, 1924. 

2. "On the Theory of Oscillatory Waves" by C-eorge C-. Stokes, 
pages 197-230, Volume 1, Mathematical and Physical papers, Cambridge 
University press, 1880-1930. 

3. "Scientific papers" by John W. Strutt, Paron Rayleigh, 
Volume I, pages 261-264, 322-341, Volume V, pages 514-518, Volume VI, 
pages 6-14, 306—314. published by Cambridge University Press, London, 
Volume I, 1399, Volume V, 1912, Volume VI, *1920. 

Results: 

Comparison of observed with theoretical velocities of propagation 
shows a mean discrepancy of less than 2$. 

The shape of every particle orbit appears to be circular except as 
modified by mass transport. 

Comparison of observed with theoretical orbit radii shows a mean 
discrepancy of 8.2$. 

Every wave observed produced mass transport at the surface in 
the direction of wave propagation. 

All photographs show translation of particles in the direction 
of the waves near the surface and in the opposite direction near the 
bottom of the channel. 

The theory of mass transport is verified qualitatively and to 
some degree quantitatively. 
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(807) THAI! SPOBTATI Oil CE SAND IN PIPE LINES. 

The most predominant feature brolight out was that the 
friction factor and the head loss of a solid-water mixture was 
greater than that of water. Moreover, the greater the concentration 
of the mixture the greater becone the head loss and the friction 
factor. Txiese results are at variance with those of other investi¬ 
gators, who found that the friction factor and the head loss were 
independent of the concentration above the critical velocity. 

Although the critical velocity was difficult to determine 
accurately, the research, nevertheless, brought out the point that 
the higher the concentration the higher the critical velocity. Selow 
this critical velocity the head loss tended to become constant as the 
velocity was reduced. This phenomenon had been observed by previous 
exp eriment e r s. 

It also appeared from this research, that in dealing with fine 
materials having low settling velocities the friction factor was 
not greatly affected when different materials of like concentration 
were flowing in the pipeline. This was especially true at the higher 
velocities. 

CALIEOBNIA INSTITUTE 0? TECHNOLOGY. 

(661) THE USE CE KYDItAULIC MODELS IN THE DESIGN OE SUSPENDED LOAD 
Q A l TOT TDTDQ 
O -cLua-. 

In flows carrying large particles in suspension, disturbances 
caused by the sampler vail affect the local sediment concentration. 
Therefore, for unbiased results, no portion of the sampled fluid 
should be disturbed by changing its normal velocity, in either 
magnitude or direction, in arriving at the point where it is taken. 

Sampler models were placed in a glass-walled flume, and dye 
jets injected into the flow showed the disturbance caused by the 
sampler. Two sampler types were chosen for these tests because they 
were apparently those showing most promise of being developed into 
instruments that cause little disturbance. One, the horizontal-tube 
type, consists of a cylindrical or prismatic tube, that may be held 
parallel to the flow, supplied with some means of being closed to 
trap a portion of the fluid. Another, the Eakin cutter-type sampler, 
traps a cylinder of fluid between two sealing disks when a spring 
actuated cutter tube slides over one disk and strikes the other. 

riots of the dye-stream paths were made for various modifications 
of the samplers, and these plots were used as a basis for new designs. 
These experiments have shown that satisfactory samplers may be built 
of both the cutter tyoe and the horizontal-tube type, provided design 
principles based on these flow studies are observed. It was concluded, 
however, that the Eakin cutter-type sampler caused the least disturb¬ 
ance, and, therefore, it was selected for the development of improved 
mechanical designs. 
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Specifications and working drawings have teen prepared for an 
improved model of the Saldn multiple-unit cut ter-type sampler and 
for two line-suspended single-unit cut ter-type samplers* Five units 
of the multiple-unit sampler, nine of one single-unit design, and 
four of the other have "been constructed*. 

UNIVERSITY OF IOWA. V -1 p 

(048) SPREADING- OF A WATER JET ON A LEVEL FLAT FLOOR. 

Cross sections were measured of the jet from a rectangular 
orifice with its hot-torn at the elevation of a level flat floor, as 
it spread out on the floor* Jets with ratios of height to width 
raiiging from 3s 1 to l/4:l were tested. The apparatus tested only 
half of a jet, i.e., that on one side of the vertical plane through 
the center line of the jet. (The ratios given above are for the 
full jet.) The sides of the orifices as tested ranged from 1 to 
6 inches in length and the discharges reached a maximum of 1-1/3 
sec.-ft* The approach surfaces to the orifices were streamlined so 
that there was no contraction of the jet due to the orifice. 

The spreading of the jet was found to be due to a combination 
of two motions, (l) that due to the velocity of the water issuing 
from the orifice and (2) that due to the spreading of the jet in a 
direction at right angles to the initial direction of flow* This 
was the result of the internal pressure set up in the jet by the 
force of gravity, and the spreading was a function of time and the 
initial shape of the jet. For a given initial shape of jet, the 
shape of the cross-sections of the jet spaced at distances from the 
orifice proportional to the issuing velocities, were found to be 
nearly identical. From this relation and the model laws, the 
shape of any jet of the depth-width ratios tested, spreading on a 
level flat floor, can be closely predicted. 

(855) DIFFUSION CHARACTERISTICS OF TURDULSNCE IE AH OPEN CHANNEL. 

The experimental work in this project was devoted to a study 
of a method of measuring directly the diffusive power of the 
turbulence in an open channel. The experiments were made in a flume 
2. 5 feet wide, 3 feet deep, and 25 feet long, having glass sides and 
a steel bottom. The slope of the energy line was calculated, using 
Manning* s formula with an assumed value of roughness factor, n. The 
velocity distribution was artificially established, to what was 
deemed desirable, by use of various baffles at the channel entrance. 
At the test section the mean longitudinal velocities were determined 
at various points with a calibrated pitot tube or a small current 
meter. 

Studies were made for mean velocities of flow of 0.-143 and 
0.834 feet per second for depths of 1.25, 1.00, and 0.50 feet. 
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Tile diffusion measurements were made "by injecting through a fine 
tube a mixture-of carbon tetrachloride and benzine having the 
same - specific gravity as water. This mixture was made black with 
an aniline dye. This immiscible liquid formed well-defined 
droplets which were photographed on motion picture film. The values 
of mean YY were calculated for various distances X, downstream from 
the point of droplet inje'cti-on; -X being the transverse travel of any 
single droplet. 

The variation of with X was found to check that predicted 
by G-. I. Taylor* s theory of diffusion in turbulent flow. According 
to this theory the turbulence diffusion coefficient B is equal to 

the maximum value of by 2 (di / dx)? where U is the moan forward velocity 

at the point considered. This value of D was determined for various 
points in the cross-section of the channel and was found to approach 
zero at the bottom, attain a maximum value at the mid-depth, and 
again approach zero at the surface. It. was found that the eddy- 
viscosity coefficient, £, , as computed from the equation for shear 
and velocity distribution, was similar in general to B both in magni¬ 
tude and variation from bottom to surface. 

The frequency distribution of values of Y at any point X 
corresponded to the normal error lav:* Measurement s'were-also made of 
the root-mean-square values of the fluctuating vertical and longitudinal 
velocity components* The variation fro::* bottom to surface of these 
values was determined for the different mean velocities and depths of 
flow. 

(356) ThS IIYDBAULICS CB CULVERTS. 

Reports on studies of flow through culverts, friction in concrete 
and corrugated iron pines, elevation of the hydraulic grade line at 
the outlet of an unsubmerged pipe, and effect of degree of entrance 
rounding on entrance loss were abstracted and analyzed. Tests were 
made or. a transparent model' pipe- culvert 3 3/4 inches in diameter and 
51 inches long. Loss of head at entrance when the pine flowed full 
with inlet and outlet submerged was determined by measuring the diff¬ 
erence between headwater and tailwater elevations and subtracting the 
sum of friction head, compared by Elasius* formula, and velocity head. 
Entrance losses in terms of velocity head with square-edged entrance 
and with entrances rounded to radii of 1/lSth inch, 1/3 inch, l/4 inch, 
3/8 inch, Ojd l/2 inch wore 0.48, 0.42, 0.39, 0.33, 0.16, and 0.14, 
respectively, at velocities between 0 and 5 feet per second. Water 
surface profiles within the pipe when it flowed partly full were re¬ 
corded photographically. Discharges through the pipe with 1/16 inch 
radius rounded entrance were about 1Q$> less than discharges computed 
on the assumption of critical flow at the entrance. When the culvert 
flowed full with its outlet unsubmerged, the point at which the 
hydraulic grade line pierced the plane of the outlet varied from near 
the center of the ipe (velocity 5 feet per second) to near the top 
(velocity 2 feet per second). 

The work was done as a master* s thesis by A. P.« Luecker, under 
the direction of Dr. J. T. Mavis. 
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(798) STUDY OP GDITICAL-DEPTH METES. 

One purpose of this study was to compare the measured critical 
depth on the crest of the weir with the computed or theoretical 
value. 

Por flows ranging from 0.3 to 1.3 cfs the position of the 
theoretical value of critical depth was found to he somewhat down¬ 
stream from the crest of the weir, while for discharges up to 2.3 cfs 
it was upstream. The rate,of flow was calculated accurately hy the 
introduction of a coefficient of discharge, so that the formula "became 

Q, = C 3/g La^°^ (Da - measured value of critical depth). Values of 
11C" were plotted with respect to discharge. But, again, in order'that’ 
the broadcrested weir be practical as a critical-depth meter, these 
values of "C" should remain . constant. The results showed that this 
does not occur. 

It appears that the design of a weir of constant coefficient 
presents fewer difficulties than the design for which critical depth 
occurs at the same location at all heads. 

The surface profiles over the weir for a small, a medium, and a 
large rate of flow were obtained by actual measurement, by an analytical 
method, and by a graphical method. The measured, graphical, and 
analytical curves in each case became superimposed at the crest of tie 
weir. Each set of curves showed similar characteristies. The actual 
measured profile in each of the three cases was lower than the theo¬ 
retical curve upstream, but above, downstream. Prom these three sets 
of curves it can be seen that as the rate of flow increases, the theo¬ 
retical and actual profiles become farther apart. This is to be ex¬ 
pected because the losses become more effective. 

The critical depth meter as designed was satisfactory for only a 
part of the range of flows used. 

NATIONAL IT!RDA.U_or STANDARDS. 
(977) MATH® ATI CAL THB03Y OP PL00D WAVES. 

The irrotational motion of a perfect liquid in a horizontal 
rectangular canal when the original liciuid surface is disturbed is 
investigated on the assumption that the horizontal velocity of the 
liquid particles in a cross section is approximately uniform. Special 
emphasis is laid on disturbances which are propagated without change 
of form, and for these disturbances formulas are derived for the wave 
profile aid velocity of propagation. Pomulas are also derived witch 
give the deformation, energy, motion of the center of gravity, and 
moment of instability of an arbitrary intumescence. Where possible, 
the formulas have been conpared with available experimental data. 
Of special interest is the comparison of the shape of the undulations 
composing the head of an initial surge with the characteristics of the 
cnoidal wave. 
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KCRTCN HYDRAULIC AO KIDF^LOGIC IABCPATORY. 

P ub1i ca ti o n s avai Iable« 

Copies of the following publications will be furnished 
without charge to hydraulic laboratories, upon application: 
"Hydrologic Research1', by R. E. Horton, Science, Vol. 86, 
Ho. 22415 Sec. 10, 1937, iop. 527-330, "List of publications, 
with Abstracts" by R. E. Horten, Publication Ho. 112, with 
Supplement Ho. 1, Horton Hydrologic Laboratory. -This catalog 
contains abstracts of over 120 publications of the Horton Hydro- 
logic Laboratory, with prices of those which are' available for 
distribution. 

FOREIGN PAMPHLETS RECEIVED HI THE NATIONAL BUREAU OF STANDARDS AID 
IN FILES OF THE NATIONAL HYDRAULIC LABORATORY. 

(Available for loan.) 

LELC-IUM. 

t 

L. J» Tison. Affoullenents autonr de piles de pouts en riviere, 
(Scour around bridge piers in rivers),, Dulletin de la Classe des 
Sciences, 5° Series, Acadenie royale de Belgium, Lrussels, 1937. 

L. J. Tison. La lutte contre les inondations en Belgique, (The 
battle against floods in Belgium}. Reprint from "Ciel & Torre", 
No. 2, 1939. 

L. J. Tison. Relation entre la vitesse d*erosion des sables, le 
diametre. des grains et la hauteur de l’eau. (Relation between the 
speed of erosion of sand, the diameter' of the grains, and the • * 
depth of the water). Reprint from Annales de la Socifeto Scientifique 

de Bruxelles, 1933. 

L. J. Tison. La lutte Contre les inondations en Belgique. (The 
battle against floods in Belgium). Reprint from "Ciel & Torre", 
No. 12, 1933. 

L. J. Tison. Recherch.es de Laboratoiro sur 1? erosion dans les cours 
d?eau. (Laboratory investigations of erosion in streams). Reprint 
fron Bulletin de la Socifet^ belBc d*Etudes geogranhiquesm T.VIII, 
No. 2, 1936. . 

L. J. Tison and A, Vandeputte. Au sujet du coefficient de contraction 
et du coefficient de debit dans 1‘ecouleneut par orifices circulaires 
en mince paroi. (On the subject of the coefficient of contraction and 
the.coefficient of discharge for flow through circular thin-walled 
orifices). 



CANADA.. 

Department of Hines and Desources. Dominion 'water and Power bureau, 
'/ater Resources Paper Ho. 78, Surface Water Supply of Canada. Pacific 
drainage, Dritisli Columbia and Yukon Territory, Climate years 1232-33 
an d 19 oo— 3*4. 

Tiie Hydro-Electric Power Commission of Ontario, Thirty-first Annual 
Report, for the year ending October 31, 1938. 

ECrY^T 

Herbert Addison. The use of pipe bends as flow meters. Reprint from 
Engineering, March 4, 1938. 

K. E. Hurst and P. Phillips. Ministry of Public Works, Physical 
Department Paper No. 33, The Nile basin. Supplement to Vol. II. 
Measured discharges of the Nile and its tributaries from 1928 to 1952. 

H. E. Hurst and ?. Phillies. Ministry of Public Works. Physical Depart¬ 
ment Paper No. 3, The Nile Basin. Second Sum dement to Volume IV, Ten 
Day Mean and Monthly Mean Discharges of the Nile and its Tributaries for 
the Years 1933- IS.37 and normals for the period 1912-1937. 

H. E. Hurst and p. Phillips. Ministry of public Works, physical 
Department Paper No. 37. The Nile basin, Second Supplement to 
Volume III, Ten-day Mean and Monthly Mean Gauge Readings of the Nile and 
its Tributaries for the years 1933-37 and Normals for the Period 1912- 
1937. 

FINLAND. 
o 

Vuosikirja Arsbok. Yearbook of the Hydrographic bureau of Finland for 
1936, ii, 1932). 

Hungary. 

Hydraulic Proceedings of the Water 
Agriculture, Vol. XX, No. 2, 1338. 

‘'card, Royal Hungarian_Ministry of 
(in Hungarian with Eng'.ish abstracts. 

1. R. ballcuegger. process of changes of moisture in calcareous clayey 
soils. 

2. J. Ed rr,yacht er. practical examples of the hydraulics of currents. 
3. V. Hi emit z. Irrigation on the territory of the Lower FeherkttrBs 

FIcod-Ccntrol, Drainage, and Water Utilization Company 
in 19 37. 

4. J. Lesenyei. Water economy of the Rhine-Westphalia Industrial 
District. 

5. L. v. Hreybeg. Drought and water with special consideration of the 
utilization of irri voting water. 
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Hydraulic proceedings of the Water hoard, Royal Hungarian Ministry 
of Agriculture, Vol. IOC, Ho. 3, 193C. In Hungarian with English 
abstracts. 
1. II. Lanpl. Public hydraulic works as a control of unemployment. 
3.1. ffaxncr■ Probleras of the Pest-County Danube Valley Drainage and 

Irrigation Company. 
3. G. Lapray. Examination of the lucrative character of irrigation 

in Italy. 
4. SZ- Hoc sis. Laying of large pressure pipes of waterworks. 
5. D. Hfcneth. Canalization of the Sa.jA Paver and irrigation of the 

Great Plains. 

Hydraulic proceedings of the Water hoard, Royal Hungarian Ministry 
of Agriculture, Vol. XX, Ho. 4, 193D. 
1. L. Hiliani. Principles of uniform river regulation. 
2. IC. Frisch. Hydraulic xvorks carried out during the 20 years1 Czech 

Imperiun. 
3. E. Serf. Construction of the aqueduct joining up the pumping plant 

at Tiszafttred. 
4. R. Sabathiel., Structure and static computation of the aqueduct at 

Tszafiired. 
\ 

5. R» Sehathiel. Dimensions oi pressure pipes laid in aartn. 
6. S. Rohringer. Laboratory test of a stilling basin built at the 

pumping plant at Ti szaftired. 
7. J._Weissde Cisepel. Report on operation of irrigation system. 
8. J. Viczi&n, Some remarks on the dimensions of navigation canals. 
9. Gy. Perssenyi. Recent fixation of the 110" water on the Danube. 
10. J. Hofhauser. The water conduit of the Val-Sugana-Sette Commune. 

IITDIA. 

Central Hoard of Irrigation, publication Ho. 19, Annual Report 
(technical) 1937-1938. 

Quarterly 
of India, 

Quarterly 

nuarterly 

Quarterly 

Quarterly 

Quarterly 

Hulletin Ho. J * 9 Central Hoard of Irrigation 

October - - Dei ser.V her, 1936. 

Hulletin Ho. G, October - ■ Decembe r, 1937. 

bulletin Ho. 9, January - March, 1933. 

Hulletin Ho. 12 , October - December, 1933. 

bulletin Ho. 13 , January - March, 1939. 

bulletin Ho. 14 , April - June, 19 39. 

Government 

ITALY. 

Mille litri al giorno per ahitante. (One thousand liters a day per 
inhabitant.) Reprint from "L’Acnua", Ease. 11, 1939. 

JAPAN. 
S. Yoshimura. The freezing of Japanese lakes. Japanese Journal of 
Astronomy and Geophysics, Vol. XVII, ITo. 1, 1939. 
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ITCHNAY. 

Vannstandsobscrvasjoner i Norge, 1633. (stream gating records in 
Norway for 1S38.) ITorges VasscLrags-og Elektvisitetsvesen. 
Hydrografisice Avdeling. 

POLAND. 

A. 3. jobrowolski and J. VJasik. The problem of air and water 
movements over unevennesses of the ground. I. Introduction (in polish). 
II. Preliminary work and experiments (in English). Prace Meteorologiczne 
i Hydrograficzne. Ease. II, 1335-26. 

S. V/asik. Fore-vortex and accompanying phenomena. 
A. E. Eoorowo 1 ski . Notes on article by Wasik. In English, 
prace Geofizyczne, Ease. II (VIII), 1930. 
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T RAIT SLATI PIT S. 

UNIVERSITY CP MIUUESCTA 

The following translations have been nade at the University/ of 
Minnesota. Inquiries should be addressed to Lorenz G. Straub, 
University of Minnesota. Translations h&ve been made with assistance 
from Works Projects Administration. 

Lydin, P. I. Investigations Relating to Methods of forecasting 
Ice Conditions. Transactions of the Scientific 
Research Institute of Hydro technics, Vol. XV, 
1935, pages 185-202. (Russian) 

Canichel, C. and Hydrodynamics - Similitude of Loaded Systems 
Use aide, L. without Linear Dimensions Proper. Coopt es Rendus 

Hebdomadaires des S&ances de 1'Acadtai.e des Sciences, 
Vol. IS4, June 1S32, pages 2105-2100. (french) 

Chernogradsky, V. I. On the Problem of Computation of Stability of 
Earth Dams. Transactions of the Scientific Research 
Institute of Hydrotechnics, Vol. XIX, 1986, pages 
278-2. 3. (Russian) 

Do man sky, V. E. Darning of River Channels by Rockfill without Use 
of Lateral Ly-pass Canals. Transactions of the 
Scientific Research Institute of Hydrotechnics, 
Vol. XIX, 1536, pages 2-1-250. (Russian) 

Evdokimov, p. D. Les..gn of Core ’Tails in Earth Dams. Transactions 
of the Scientific Research Institute of Hydrotech¬ 
nics, Vol. XIII, 1934, pages 125-161. (Russian) 

Prolow, M. V. Some Measures of Solid Discharge. International 
Association for Scientific Hydrology, bulletin Ho. 
22, Sept. 1926, pages C8-C7. (french) 

International Reports of Meetings of September, 1936, at Edinburgh. 
Assoc, of Scienti- bulletin ITo. 22, Sixth General Assembly, pages 5-18, 
fic Hydrology. 21-23, and 24—29. 

Isbash, S. V. Construction of Dans by Dumping Rocks into Plowing 
Hater - Design and Practice. Transactions of the 
Scientific Research Institute of Hydro technics, 
Vol. XVII, 1S35, pages 12-65. (Russian) 

Isbash, S. V. Hydraulics of Cofferdam Cribs. Transactions of 
the Scientific Research Institute of Hydrotechnics, 
Vol. XIX, 1956, pages 208-240. (Russian) 

Loitziansky, L. G. The Turbulent Plow of Liquids and the Internal 
problem. Transactions of the Scientific Research 
Institute of Hydro technics, Vol. IX, 1933, pages 
1-30. (Russian) 
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Parde, Maurice Studies on the Large Discharges of Watercourses, 
International Association for Scientific Hydrology, 
Diilletin No. 22, Sept, 1S36, pages 166— ICO, (Prench) 

Reltov, I. P. Percolation of Groundwater Investigated as a Three- 
Dimensional Problem by Means of Electrohydrodynamical 
Analogy Proposed by Professor IT. IT. Pavlovsky. Trans¬ 
actions of the Scientific Research Institute of 
Hydrotechnics, Pol. XP, 1535, pages 1-17. (Russian) 

Technical Committee, proceedings of the Plenary Meeting of November 15, 
So cifetb Hydrotech- 
nique de Prance 

1937. Revue Gtnferale de l’Hydraulique, No. 21, 
May-Jin.e, 1935, pa es 145-152. (Prench) 

van Veen, J., and 
Schaank, E.M.H. 

Determination of the Solid Discharge of Streams, 
bulletin ITo. 22, Assoc. Internationale d'Hydrologie 
Scientifique, Sixth Assembly at Edinburgh, 1936, 
pages 31—11. (Prench) 

Velikanof, M. A. Hydromechanical Analysis of Surface Runoff. Trans¬ 
actions of the Scientific Research Institute of 
Hydro technics, Pol. XP, 1935, pages 19-26. (Russian) 

17al 1 ner, Jos eph High Water Porecast. Julius Springer, Berlin, 1S3C, 
65 pages. (German) 

V’illemin, M. Solid Discharge of the Watercourses, bulletin No.22, 
Assoc. Internationale d’Hydrologie Scientifique, 
Sixth Assembly at Edinburgh, 1936, pages 55-73. 
(Prench) 

IOWA UNIPEPSITY. 

Smetana, J. An Instrument for the Measurement of the Ledload 
in Rivers. With discussions by the author, by 
JO. Heyer-peter, and E.M.H.Schaank. Prom the 
Report on the Hirst Meeting, (Lerlin 1937), of 
the International Association for Hydraulic 
Structures Research, pp. 93-96 and 100-116. 

Pi sentini, Marco Observations Concerning the Methods of Measuring 
Turbidity in Rivers. "Annali Idrologici", Part II, 
1932. 
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Orth, S’. The Silting of Reservoirs, Deutsche Wasserwirtschaft, 
Vol. 3, 19 3o. (German) 

Poliakov, D.V. Influence of Dam Construction on the Volga River upon 
the Re.'ime of Silt and Crossings, Trans. Sci. Research 
Institute of Hydrotechnics, Vol. IX, Leningrad, 1933. 
(Russian) 

____ Row Type of Sampler for Measurement of Sandy Lottom 
Silt. Trans. Sci. Research Institute of Hydrotechnics, 
Vol. VII, Leningrad, 1932. (Russian) 

Saveliev, S.P. Experimental Investigation of the Head Works and 
Intake Structure of the Dzoragu s Hydroelectric Plant, 
the Silting of Its Pondage Reservoir and t.ie Motion of 
Dotton Silt at the Intake. Trans. Sci. Research 
Institute of Hydrotechnics, Vol. S, Leningrad, 1935. 
(Russian). 

Sergaeev, M.S. Cleaning of 
Institute of 
(Russian). 

Schaank, E.M.H. and Notes on Sand Movement in the Lower Rhine, 
Slothoon, G. • De Ingenieur, Ho. 51, 1937.' (hutch) 

Zs.narin, S. The Lesion of Clearing Rasins, Scientific papdrs of 
M.C-.M.I. Pub. Conn. Agri. U.S.S.R. Moscow, 

' Hydromeliorative Inst. No. V, Moscow, 123C. (Russian) 

Silted Reservoirs. Trans. Sci. Research 
Hydrotechnics, Vol. VIII, Leningrad, 1.32. 

U. S. WATERWAYS EXPERIMENT STATION. 

■ The following translations have seen made in the Engineer Depart¬ 
ment Research Centers, U. S. Waterways Experiment’ Station. Inquiries 
should he addressed to the Director, U. S. Wat uways Experiment Station, 
Vicksburg, Mississippi. Copies will he supplied upon request for the 
cost of their reproduction. 

Stechner, E. Uniform Metheds of Dimensioning Storm and Combined 
Sewers, Storm Movement. G-esundheits Ingenieur, 1934. 
(C-ermaa) . 

Retry, M. ?. The Design for Construction of Three Dreakwaters on 
the East of the Channel at Dieppe. Annales des 
Ponts at Chaussfees, December, 1: 36. (Drench) . 

Winkel, R. Stream Cross Section and Hydraulic Radius. Die 
Dauteclinic, November 20, 1536. (German) 

Camichel, C. 
Leau, P. 
Escande, Leo 

The Similitude of Short Works, Tests on the Large 
Model Graving Docl: of the port of Havre. Aead&nie 
des Sciences, Sfeance du Lundi, August 29, 1532. 
(Drench) 
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Iveutner, Chr. The Regulation of Small Watercourses hy Construction 
of Pall Steps. Die Dauteofcnik, March 26, 1937. 
(German). 

Ac ice vin ai 1, ri • . German Experience with Paints and Other Protective 
Coatings for Weirs and Other Hydraulic Structures 
Exposed to Presh Water. Die Dautechnik, February 16, 
1937. (German). 

Reitz, Wn. On Movement of Sediment. Wasserwirtschaft und 
Technik, October 15, 1936. (German) 

Schulz, Prof.-Dr. Han Measurement of Stresses in Opaque Do dies. 
Vortrag Dei cler 20. Glastechnischen Tagung. 
Derlin, January 21, 1937. (C-ernan). 

Geissler, Wilhelm Sewerage and Sewage Treatment. Julius Springer 

Hegley, M. 

Press, Derlin, 1933. (German). 

On the Coefficient juL for Weirs with a Pree Happe. 
Annales des Fonts et Chaussfees, Vol. 11, Ho. X, 
October 1937. (French) 

Veronese, Dott.-Ing. Erosion of the Ded Downstream from an Outlet. 
Alessandro Institute di Idraulica Get la R. Universita, May 

1937 - XV. (Italian) 

Pawer, Carlos Calculation of the Contraction - Caused "by a plane 
Gate in the Case•of Suspended Plow, bulletin 
Technique de la S isse Romande, -Vol. 63, Hos. 15, 
17, 1G, 22, July 17, Aug. Id, Sept. 11, Oct. 23, 
1937. (French) 

Durkhardt, nr. 
Emil 

-Ing. The Heckar Canal. VDI Zeitschrift, Vol. 62, Ho. 21, 
pp. 630-631, May 21, 1930. (German) 

Chadenson, L. Tests on Small Scale Models for Pavers with Movable 
beds. Annales des Fonts et Chaussfees, June 1935. 
(French) 

Sailer, Dr. The Hew Vol gar-Don Canal Plan. Zentralblatt der 
Dauverwaltung, Vol. 56, Ho. 50, pp. 1390-91, 
December S, 1936. (German) 

Aifieri, Dott. 
Sec ndo 

-Ing. Precipitations of Ho'cable Intensity in Turin. 
Annali dei Lavori Fubblici, Vol. 76, Ho. 3, 
pp. 207-11, March IS30. (Italian) 

P enaud, A. Joints in Gravity Dams. (French) 

Greiger, Dr. 
Rudolph 

Tire Existing German Water Law. presentation to 
the Annual Convention’ of Economic Group for Gas 
and Water, at Dusseldorf, Sept. 22, 1937. 

( German) 
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Durepaire, ?. The Dredge Pierre-Lefort of 2, '20 Cubic Meter 
Capacity. (French) 

Ferrier, Paul Concrete 'of High Dielectric Qualities. (French) 

H&n 

Ing. _ ' 

Levin, L. 

Hansen, Prof. Dr. Coast Protection Along the East- Sea. Die. Hau¬ 
te chnik, -Vol. 16, Ho. 4, January 20, 1330. 
(German). 

Garbotz, Prof. 
George 

Small-scale Model Study of the Entrance of 
the 'Edward Herriot Harbor at Lyons, France. Le 
'Gfe'nie Civil, October 1, 1330. (French) 

performance and plant Hearnrenents -on WiGe-Hiver 
and Canyon-Type Dau Construction in America. 
Leton ur.d Eisen, February 5, 1330. (Cert an) 

Jung, Dr. Ing. Ingvar The Utilization-of the Pressure Drop in Heat 
Transmission. (German) 

Ex sexier, 

Keller, Dr. ‘ C. 

ITesper, Eelix 

Jurina, Dr .-Ing. 
Viktor 

The P.euoval and prevention of Geschiebe Accumulations 
below Flap Gates. Mitteilungen aus den Eorshungs- 
ahstalten, Ho. 10, December 1337. (German) 

Aerodynamic Experiment Plants for Hydraulic Machines. 
Senweizerische Pauzeitung, Vol. 110, Ho. 17, 
October 23, 13 37. (German) 

Be suits of Ded-Load and Silt Movement Observations 
on the Phi no at the Drug-go bridge. Schwcizerische 
“auseitung. Vox. 110, Hos. 12 and 13, Sept. 10 and 
25, 1337, pP. 143-48, 161-64. (German) 

The Danube Drew ;cd Cut ai Vienna and Its Ded-load 
Charac teristics. wassrr^drtrcnait .und Tecimik, 
Hos. 31-33, 13 ?, pp. 296-305. (German) 

Einstein, Dr.A.'PI. dire Calibration of the Dad-Load. Trap Used in the 
Thine. Schwcizerische Pauzeitung, Vol. 110, 
Ho. 14, October.2, 1057. (German) 

Stucky, prof.A. 
Donnard,' D. 

Contribution to the Experimental Study of Maritime 
Dikes Constituted of P.iprap. Bulletin fec.niipue 
cle la Suisse P.omande, Ho. 2, January 15, 1338, 
pp. 17-21. (French) 

Hew Construction in the Port of Civitavecchia. 
Annali dei Lavori Pubblici, Vol. 76, Ho. 6, 
June 1335, pp. 516-26. (Italian) 
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Muller, Ing. Robert 

To Ike, prof. P. 

Werner, D. H. 

G-aden, Ing. D. 

Rehbo ck, Til. 

Hartung, Ing. P. 

Draeckman, A. 

be four, A. 

Kenpf, G. 

Delmer 

Plie, H. Gutton, 
Hugon and Ponte 

Verification of the Ded-Load Raw and Calculation 
Method of the Hydraulic Experiment Station 
(E.T.H.) by Direct Ded-Load Measurements on the 
Rhine. Schweizerische Dauzeitung, Vol. 110, 
Ho. 15, pp. 100-84. (German) 

Promising Outlook for the Photo elastic Investi¬ 
gation of Dans. Der Dauingenieur, Vol. 19, 
No. 2Z/2-S, pp. 3-1-5-48, June 10, 1330. (German) 

The Occurrence of Great Ploods During the Permian 
and Triassic Periods. KALI, Vol. 32, No. 7, 
pp. 61-66, April 1, 1933. (German) 

Contribution to the Study of butterfly Valves. 
Some Results Obtained with Small-Scale Models 
During Studies Carried Out by tile Charmilles 
Jorks at Geneva. Schweizerische Dauzeitung, 
Vol. Ill, Nos. 21, 22, 23, May 21 - June 4, 1938, 
pp. 262-68, 275-77, 291-95. (Prench) 

Model Tests Concerning Scour Pomation and Gate 
Positions for the Ryburg-Schwttr stadt Double-Gate 
Weir on the Upper Rhine and the Plix Weir on the 
Ebro River, Spain. Der Dauingenieur. Vol. 20, 
Nos. 11-12, March 2-*-, 1939, pp. 137-41. (German) 

Stoney Gates and Pixed-Wheel Gates. Mitt. Porsch. 
Anst. GHH-Konzern, Vol. 6, No. 5, pp. 123-37, 
June 1938. (German) 

Model Study of the Albert Canal Locks. La Technique 
des Travaux, Vol. 10, Nos. 5 and 6, May, June, 
1934, pp. 290-38, 359-69. (Prench) 

Latest Tidal Power Developments (Combining of 
Tidal Power Stations with Hydraulic Stations or 
Thermal Generating plants). Revue Gfenferale de 
11 Electricitfc, Vol. 4*1, No. 15, October 15, 1330, 
pp. 463-73. (Prench) 

Influence of Roughness and Application of Coeffi¬ 
cients of Ship Propellers, Werft-Reederei-Hafen, 
Vol. 19, No. 11, June 1, 1938, pp. 1-N5-48. 
( German) 

The Albert Canal. Procfes-Verbal de la Sfeance du 
21 Octobre, 1930, pp. 6-18-62. (Prench) 

Detection of Obstacles to Navigation Without 
Visibility. Travaux;, Vol. 9, No. 100, April 1939, 
pp. 3*--5~53. (Prench) 



Steener, Steener, L. The South Dranch of the Mittelland Canal. 
Zentralhlatt der Eauverwaltung, Vol. 59, Ho. 15, 
April 12, 1939, pp. 401-10. (German) 

Pi gal, Jean The Day Dam (Tonkin). Travaux, Ho. 74-, February 
1935, pp. 41-50. (Prench) 

Tode, Ernst The Saale Valley Dan at Hohenwarte. Die Dautechnik, 
Eos. 4-9-51, Hovember 10 and December 2, 1930, 
pp. 665-70, 692-96. (German) 

Daertz The Latest Development of the Dank and Led peinforce- 
rnent in the Vi deni ng of the Do r t man d- En s Canal. 
Die Dautechnik, Vol. 17, Ho. 10, March 10, 19 39. 
(German). 

Cliwalla, Dipl. Ing. He cent Investigation for the Calculation of 
Konrad Ground-Water Flow. Die Dautechnik, Vol. 16, IJos. 0 

and 12, February 25 and March 10, 1930, pp.S4—90, 
165-67. (German) 

Lefranc, Edouard lornulas Kelative to Underground Hydraulics. 
Le Gfenie Civil, Vol. 113, 'Ho. 0, August 20, 1930, 
pp. 162-66. (prench) 

Hampe, Druno Concrete Cooling Tesos on the Self eld Twin Locks. 
Der Dauingenieur, Vol. 20, Eos. 9-10, pp. 113-122, 
March 10, 1339. (German) 

Vi cert, A. Large Sc8le Verification of Darcy’s Law. Le Gfenie 
Civil, Vol. CXV, ITo. 4, pp. £4—35, July 22, 1339. 
(Prench) 

Karakassonis, Dr. The Movement of Heavy Material in Pipes of 
Ing. Georg Peter Gentle Slope yith Especial he yard to Stoneware 

Pipes, with Practical Applications. Deihefte 
zurri Gesundhti ss-Ingenieur, Series II, ITo. 16, 
pp. 1-26. (German) 

Cagli, L. Coen The Action of Storm Waves on Maritime Dreakwaters 
with Vertical Walls. Lo Gfenie Civil, Vol. CIX, 
Ho. 9, August 29, 1956, pm. 177-02. (Prench) 

Larras Methods of Studying Waves. Travaux, Vol. 21, Ho.58, 
pm. 4m6—50, October 19 37. (prench) 

Pouville, M.A. Development of International Studies on Effects of 
Waves. Annales des Fonts et Chaussfees, Vol. II, 
ITo. VII, pp. 5-113; July 1938. (French) 

The Self-Propelling Marine Dredge Victor Guilloux 
in the Port of Houen. Le Gfenie Civil, Vol. CXII, 
Ho. 5, pp. 53-57, January 15, 1330. (French) 



Haasler The Pirst Hydraulic Laboratory in China. Die 
Zautechnik, Vol. 17, Fos. 22, pp. 305-507, May 26, 
1932. (German) 

Ehrenberger, D. Direct Bed-Load Measurenents on the Danube at Vienna 
and ?Le suits up to Present Time. 

Technical Harbor 
Construction 
Association 

The Adolf Hitler Canal and the Gleiv/itz Harbor of 
the Adolf Hitler Canal., V7erf t-l.eeder ei-Hafen, Ho. 11, 
pp. 172-73, June 1, 1237. (German) 

Escande, L. Investigation of the Plow of Hater Detween Bridge 
Piers. Le Genie Civil, Vol. 115, Hos. 6 and 7, 
August 5 and 12, 1939, pp. 113-17, 138-40. Fete on 
the Calculation of an Eddy Produced by a Bridge. 
Le Gfenie Civil, September 23, 1939, pp. 259-60. 
(Breach) 

Stucky, Prof. A. 
Bonnard, D. 

Action of Waves on Vertical Breakwaters - 
Experimental Study. 

S. EXT2SR1 MENTAL MODEL DASII7, I7avy Yaj-d. Washingto n, C. 

Investigations of pressure and flow on a siiip model. 

Jahrbuch der STG, Vol. 3u, 12 35, pages 402-460. 
Translation Ho. 53 of the U. S. Experimental Model 
La sin, Mercia 12 39. 

naute, 'Hilnar 
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INTERNAT1ONAL UNION ON GEODESY MD GEOPHYSICS 

• 'ROUND-TABLE 7 I SOUS SI ON 

on 

THE ROLE OE HYDRAULIC LABORATORIES. IN GEOPHYSICAL, RESEARCH. 

held at" the 

NATIONAL BUREAU. OE STANDARDS 

' on ‘ 
September 13, 1939. 

Chairman: Herbert 'N. Eaton, National Bureau of Standards* 

The following program of papers was presented at (the Round-Table 
Discussion: 

Topic 1(b)* DENSITY CURRENTS. 
Reporter's, da scussion*R. T. Knapp, California Institute of 

Technology. 
"Density Currents in Norris Reservoir", A. H’. Wiebe, Tennessee Valley 

Authority. 
"Density Current Investigations at Lake Mead", Tom C. Mead, 

U. S. Bureau of Reclamation. 

Topic 2(a). WIND WAVES ON HATER. 
Reporter's discussion*. G. H. Keule'gan, National' Bureau of Standards. 

Topic 2(b). OCEAN WAVES. 
Reporter's discussion*, a. c. Lieber, Jr., Beach Erosion Board, 

Corps of Engineers, U. S. Army,'. 

Topic 2(c).‘ ROLL WAVES IN STEEP CHANNELS. 
Reporter's discussion*. H. A. Thomas. Carnegie Institute of 

Technology. 

Tonic 3. TIDES AND SEICHES. 
Reporter's discussion*. J. M. Caldwell, U. S. Waterways Experiment 

Station. 

Topic 4(e).FLOOD WAVES. 
Reporter's discussion. M. Bernard, U. S. Weather Bureau; and 

E. T. Mavis, Pennsylvania State College. 

Topic 4(b_)__. VELOCITY DISTRIBUTION. 
Reporter's discussion*. C. K. Pierce, U. S. Geological Survey. 

Topiclp. INFILTRATION’ AND RUNOFF. 
Reporter's discussion. H. R. Leach, U. S. Soil Conservation Service. 
"Notes on she Theories and Methods of Evaluating Rainfall and 
Runoff Indices", \J. B. Langbein, U. S. Geological Survey. 
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Topic 6. GROUND WATER, PERMEABILITY, SPECIEIC YIELD, ETC. 
Reporter’s discussion*, 0. E. Meinzer, U. S. Geological 
Survey. 
“Notes on Model Studies of Ground-Water Movements11, 

E. T. Mavis, Pennsylvania State College. 

Tonic 7(a) WIND EROSION, DUNES, ETC. 
Reporter's discussion*, C. J. Whitfield, U. S. Soil Conservation 

Service. 

Topic 7(h) EROSION AND DEPOSITION OF SOIL BY WATER. 
Reporter’s discussion, H. L. Cook, U. S. Soil Conservation Service. 

Topic 7(c) STREAM AND VALLEY EROSION AND DEPOSITION. 
Reporter’s discussion*, S. C. Happ, U. S. Soil Conservation Service. 

Topic 7( d)_ SILTING OF RESERVOIRS. 
Reporter’s discussion*, L. M. Glymph, Jr., U. S. Soil Conservation 

Service. 

Topic 7(e) FORMATION OF RIFFLES BY WATER. 
“Bancs de Sadie et Ripple-Marks dans les Cours d'Eau", By L. J. Tison, 

Genthrugge, Belgium. 

Topic 8(a) TRANSPORTATION OF SEDIMENT BY STREAMS: BED LOAD. 
Reporter’s discussion*, Joe W. Johnson, U. S. Soil Conservation 

Service. 
“Some Suggestions for Future Development of Bedload Studies’*, 

H. A. Einstein, U. S. Soil Conservation Service. 
“Soil Conservation Service 3edload Measurements”, A. G. Anderson, 

U. S. Soil Conservation Service. 
11 Geophysical Research in Natural Phenomena Involving the Trans¬ 

portation of Solids”, S. Snulits, Corps of Engineers, U.S.Army. 
"The Different Approaches to the Study of the Propulsion of Granular 

Materials and the Value of their Coordinated Study", Paul 
Nemenyi, Iowa Institute of Hydraulic Research. 

Topic 8(h) TRANSPORTATION OF SEDIMENT BY STREAMS: Suspended Load. 
Reporter's discussion*, Huiter Rouse, U. S. Soil Conservation 

Service. 

Topic 9. SETTLI G VELOCITY AND THE ORIENTATION OF PARTICLES. 
Reporter's discussion*, W. C. Krumbein, University of Chicago. 

Topic 10. SHORE LINE PROCESSES. 
"The Munch-Petersen Formula for the So-called ’Coastal Transportation 

Force’11 Paul Nemenyi, Iowa Institute of HydrarfLic Research. 

Topic 11. METEOROLOGICAL PHENOMENA. 
Reporter’s discussion*. R. T. Zoch, U. S. Weather Bureau* 
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Topic 12. INSTRUMENTS AMD METHODS OF MEASUREMENT. 
Reporter’s di scussion*, J. C. Stevens, Stevens and Koon, 
Consulting Engineers. 
"American Suspended Sediment Samplers". E. W. Lane, Iowa Institute 

of Hydraulic Research. 
"Velocity and Discharge Measurements in the Hydraulic Laboratory", 

M. A. Mason, National Bureau of Standards. 
"Mechanical Aids to the Hydraulic-Mo del Engineer." Wright Hiatt, 

U. S. Waterways Experiment Station. 

MISCELLANEOUS. 

"The Problem of Air and Wat nr Movements over Irregularities of 
the Ground", A. B. Lobrowolski, Poland. 

* A few mimeographed copies (without figures) of these discussions are 
available for distribution.' Apply to 'H. N. Eaton, Chairman, Round- 

Table Discussion, National Bureau of Standards, Washington. 

The papers listed in the above program, together with brief 
discussions presented orally, are to be published by the International 
Union of Geodesy and Geophysics as part of the program of the Washington 
Assembly in 1939. 

HYDRAULIC RESEARCH COMMITREES. 

'Committee oh Internalional Bibliography, Section of Hydrology, 
American Geophysical Union. 

The Committee has published three issues of "Bibliography of • 
Hydrology for the United States" covering the years 193S-6, 1937, and 
1938. A few copies of the last two issues are still available at 
30 cents each. 

It is expected that a similar bibliography covering the 
year 1939 will be published early in 1940. It will contain some 
400 references with abstracts of nearly all. Distribution will be 
to subscribers only. Non-members of the Union who wish to subscribe 
should send names and addresses, and remittance at 50 cents per copy, 
to the Secretary of the Section: K. Hi 1 ding Beij, National Bureau of 
Standards, Washington, D. C. (Stamps, money orders, or checks) 
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NATIONAL EESEAECH CCU1TCIL INTEBTIVISIGNAL COMMITTEE Oil DENSITY CUEEENTS. 

Chairman: Herbert' N.' Eaton, National Hydraulic Laboratory, National 

M enb er s. 
Bure: u of Standards , Washington, D. C. 

J. H. Bo dine C. S. Howard C. S. Scofield 
E. A. Daly C. Juday J.H.G. Silvey 
C. C. Elder E. T. Knapp A« B..Jones 
M. M. Ellis L. M. Lawson H. U. Sverdrup 
N. C. Grover N. C. LowdermilE* C. P. Vetter 
E. A. Kill H. Peters A. H. Wiebe 
P. V. Hodges E. P. Shepard 

* Alternate: G-. C. Dobson. 

Subcommittee' on Elephant Butte Eeservoir. 

Chairman: C. S. Scofield, Chief, Division of Western Irrigation 
Agriculture, Bureau of plant Industry, 
U.S.Department of Agriculture, Washington, D. C. 

Members.' ’ M.' M.’ Ellis. M. AN Mason 
L. E. EiocL* C. B. Brown 
C . S. Ho war d 

* Alternate: W. E. Eesch 

Subcorx~.ittee on Lahe Mead. 

Chairman: C. P. Vett r, U. S. Bureau of Heclamation, Customhouse, 
Denver, Colorado. 

Members. M. M. Ellis 
C. S. Howard 
T. C. M ad. 

lire Chairman of the Committee presented a brief progress report 
to the Division of Geology aid Geography of the National Research 
Council on April 29, 1939. Copies can be obtained from the Chairman. 

The Committee held meetings at Washington, D. C., on November 17 
and 18, 1939. Copies of the minutes will be available shortly upon 
application to the Chairman. 
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