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CURRENT HYDRAULIC LABORATORY RESEARCH 
IH THE UNITED STATES 

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

Washington, D. C. 

Edited "by Herhert N. Eaton, 
Hydraulic Laboratory Section, 
National Bureau of Standards. 

Hydraulic Laboratory Bulletin, Series A. 

Volume VII. March 1, 1939. 

INTRODUCTION 

The following issues of National Bureau of Standards Hydraulic 
Laboratory Bulletins, Series A and Series 3, are still available: 

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

Bulletin IV-1, 
" IV-2, 

" V-l. 
!i VI , 

January 1936. 
July 1936. 
January 1937. 
January 1958. 

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

The growing extent of hydrological research and the close relation 
fhat much of it bears to the design of hydraulic structures brought about 
the decision to broaden the scope of this Bulletin to include such 
research. This decision was stated in the notice sent to hydraulic 
laboratories in November 1938, and consequently a large number of research 
projects in hydrology were reported for the present bulletin. 

It has been suggested that considerable time is wasted through the 
translation of foreign papers that have already been translated or are in 
process of translation at other laboratories and that some definite steps 
should be taken to prevent this. 

It seems advisable to emphasize again that the National Bureau of 
Standards Coes not have in its files reports or detailed information 

regarding the projects conducted by other laboratories. Any person 
seeking information regarding any project reported in this Bulletin should 
write to the Correspondent listed under (e) for that project. The 
Correspondent’s address can be found in the Directory at the beginning of 
this Bulletin. 
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Attention is again called to the fact that this Bulletin is 
now "being issued annually, instead of semiannually, as was the case up to 
1938. It will "be issued as early in the year as possible. 

Key to Projects. 

(a) Title of project: 
(o) Project conducted for: 
(c) Nature of project: 
(a) Investigators: 
(e) Correspondent: 
(f) Purpose: 
(g) Method and scope: 
(h) progress: 
(i) Remarks: 
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CURRENT PROJECTS IN HYDRAULIC 
LABORATORIES. 

POLYTECHNIC INSTITUTE OE BROOKLYN. 

(728) (a) STUDY OF CRITICAL DE^TH WEIR. 
(c) Senior thesis. 
(d) Walter J. Meditz and Ralph W. Gunwaldson. 
(e) Prof. Chilton A. Wright,. 
(f) To design a small rounded weir which will maintain critical 

depth on its too for a wide range of conditions. 
(g) A parabolic small wooden dam 6 inches high has been con¬ 

structed in thelO-inch glass-walled flume. Flows up to 
one cfs will be set by means of a Venturi meter, and the 
water surface and pressure will be measured with the sub¬ 
mergence ranging up to 100 per cent. 

(h) Experiments started. 

UNIVERSITY OF CALIFORNIA. 

(426) (a) 
(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

00 

HYDRAULIC ROUGHNESS ITT CLOSED CHANNELS. 
Laboratory research. 
Laboratory project. 
R. G. Folsorn, F. Jonassen. 
Professor M. P. O’Brien. 
To study relationship between friction factor "f" and 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 af the grooves. 
Experiment in progress. 

(634) (a) SAN DIMAS METERING FLU Eh 
(b) Cooperation with California Forest and Range Experiment Station. 
(c) Laboratory project. 
(d) Wilm, Stoker, Bermel. 
(e) Professor M. ?. O'Brien. 
(f) Calibration of metering flume under various conditions of 

bedslope, roughness, shape, size. 
(g) Tests on 6" flume have been completed, and tests are now in 

progress on a one-fsot concrete flume. Tests -will be extended 
to flow transporting bed-load. 

(h) Construction of bed-load equipment now in progress. 



2 

( 720) (a) MODEL STUDY OF WAVE ACTION OH CABPILLO BEACH, CALIFORNIA. 
(b) Cooperation with Loo Angeles Playground and Recreation Department. 
(c) Master’s Thesis. 
(d) C. M. McAfee, M. P. O'Brien. 
(e) Professor M. ?. O’Brien. 
(f) To determine what, if any, is the proper alignment of Cabrillo 

Beach to prevent erosion. 
(g) Dive runs to he made to check results obtained in 1937-38, and 

to investigate the effectiveness of jetties placed at various 
positions along the beach. 

(h) Model construcoed, continuation of work staroed by H. C. Gee 
in 1937. 

( 723) (a) RECOVERY EFFICIENCY OP VARIOUS TYPES OP SLOWLY MOVING FLUID 
INTERFACES. 

(b) Standard Oil Co. of California Research Fellowship. 
(c) Laboratory project. 
(d) D. R. Rankin. 
(e) Professor M. ?. O'Brien. 
(f) To determine the moot efficient type of repressuring media for 

oil recovery. 
(g) Measure recovery of oil from a cylinder of oil-saturated sand 

for water and gas drives. 
(h) Equipment complete, and several runs have been made with oils, 

sands, and rates of recovery. 

( 726) (a) 
(b) 

(a) 
(e) 

(f) 

(e) 

(h) 

PUMP TESTING LABORATORY. 
Laboratory investigations in cooperation with the College of 
Agriculture. 
H. E. Burrier, R. G. Folsom, L. Jue. 
Professor M. ?. O'Brien. 
Research in the general field of pumping, 
present investigations include: 
1. Research in the field of deep-well and propeller pumps. 
2. Analysis of laboratory and field methods of testing, 

development of test standards and calibration of test 
instruments. 

3. Tests of motors, bearings, and other auxiliary equipment. 
4. Tests of manufacturers' types. 
5. T- sts on specific pumps and pump accessories and equipment. 
The equipment is in operation. A complete description of the 
laboratory has been published in MECHANICAL ENGINEERING for 
April 1938. 
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(799) (a) 

oo 
(c) 

■(d) 
(e) 

(f) 

(g) 

(h) 

EFFECT OE VISCOSITY UPON THE CHARACTERISTICS OE A 
CENTRIFUGAL PUMP. 
Laboratory project. 
Master’s thesis. 
H. E. Burrier. 
Prof. M. P. O'Brien. 
To he able to predict the performance of a centrifugal trump 
pumping viscous fluids after obtaining the performance of the 
pump using water. 
Testing a 2" centrifugal pump using water and using two oils of 
different viscosity. 
Equipment assembled and calibration about complete. 
Experimental work ready to start. 

(800) (a) 

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

(f) 

(g) 
(li) 

PRE-ROTATION IN PROPELLER PUMPS. 
University of California, Hydraulic Laboratory. 
Master's thesis. 
Lawrence Sinclair Jue. 
prof. M. P. O'Brien. 
To study the magnitude and direction of the water stream fore and 
aft of the runner in a propeller pump. 
A transverse pitometer with remote control will be used. 
Pitometer being designed. 

(801) (a) 

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

(f) 

(g) 

(h) 

FRICTION LOSSES IN ANGULAR CONTACT THRUST BEARINGS. 
Laboratory investigation. 
Master's thesis. 
I. Levy and W. Johnson. 
Prof. M. ?. O’Brien. 
To determine friction losses in angular contact thrust 
bearings under conditions of use in deep-well turbine pumps. 
To determine by tests: 
(1) Friction of ball on race. 
(2) Oil pumping losses. 
(5) Losses due to misalignment. 
Friction test equipment being assembled. 

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

(f) 

THE DESIGN OF A PROPELLER TURBINE. 
Laboratory project. 
Master's thesis. 
P. Jonassen. 
Prof. I'. P. O'Brien. 
To predict the characteristics of a propeller turbine having 
airfoil-section blade shapes. 

(g) 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. 

(h) Equipment being assembled. 
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(803) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(e) 

(h) 

MIXING OX STREAMS IN CLOSED CIRCULAR CONDUITS. 
In cooperation with Special Committee on Hydraulic Research, 
American Society of Civil Engineers. 
Undergraduate thesis. 
E. H. Taylor, J. Kempton and 0. Hoefler. 
Prof. M. P. O'Brien. 
To determine energy losses which result from the convergence or 
divergence of closed circular conduits. 
Tests wall include determinations for angles of convergence or 
divergence of 30°, 45°, 60n, 90°, 135° and 150C„ Test set up 

consists of 2", 411 and 6" "branch pipe joining a 6’1 diameter main 
line. 
Equipment is complete and testing is in progress. 

(804) (a) DISCHARGE CHARACTERISTICS 0E RECTANGULAR SLUICE GATES. 
(b) Laboratory project. 
(c) Undergraduate thesis. 
(u) E. H. Taylor, R. Hoolhorst. 
(e) Prof. M. P. O'Brien. 
(f) To determine optimum shape and type of inlet transition for 

undershot sluice gates. 
( g) Tests will "be made upon rectangular gates 6" and 1 ft in width 

and of varying height. Circular inlet transitions of varying 
radii of curvature will he tested to determine the arrangement for 
maximum discharge coefficient. 

(h) Equipment is complete and testing is in progress. 

(805) (a) 
(b) 
(c) 

(a) 
(e) 

(f) 

(g) 

(h) 

EQUILIBRIUM SLOPES OR SEA BEACHES. 
Laboratory project. 
Master's thesis. 
C. H. Waters. 
Prof. M. ?. O’Brien. 
To investigate the influence of wave characteristics and of 
sand characteristics upon the stable slope of beaches, and 
to study the general phenomena of wave action upon beaches. 
A wave tank 50 ft in length, 3 ft in depth and 1 ft wide is 
employed. At one end, waves are generated by a motor-driven flap. 
These waves break on a beach constructed at the other end of the 
tank. Runs are made subjecting beach to wave attack for a time of 
sufficient duration to establish stable conditions. Data are 
taken relating slope of beach to settling velocity, median diameter 
and fineness modulus of sands and to height and length of waves. 
All necessary equipment has no?/ been sec up and tested. This 
includes apparatus for measuring waves and analyzing sand. 
Experimental data will be taken beginning about Jan. 9, 1939. 



(806) (a) 

(b) 
(c) 
U) 
(e) 

(f) 
(e) 

(h) 

OSCILLATING WAVES - 
Laboratory project. 
Master’s thesis. 
Chai-les F. Mitchim. 
Prof. M. ?. O’Brien. 
To make an experimental check of oscillatory wave theory. 
Investigation to cover only deep water waves of lengths from 
2 to 5 ft. Amplitude, crest velocity, and period to be measured 
directly. Wave length to be computed from crest velocity and 
period. Particle orbits to be traced by photography, introducing 
into the water colored particles of the same specific gravity as 
water. 
Research 60p complete. Development of equipment, 100^ complete. 
Development of technique of observations including photography, 
lOOf? conrolete. Experimental data, 50c/: complete. 

(807) (a) 

(b) 
(c) 

(a) 
(e) 

(f) 

(g) 

(h) 

TRANSPORTATION OF SAND III PIPE LINES. 
Laboratory project. 
Master's thesis. 
R. G. Folsom, W. A. Failcs. 
Prof. M-. P.. O'Brien. 
To determine the friction characteristics of pipe lines when- 
carrying sand-water mixtures, and to be able to predict these 
characteristics from the known properties of the pipe and sand. 
Runs will be made with mixtures of various concentrations and 
rates of discharge. Sand characteristics and friction factors 
will be measured. 
Equipment complete. 

(808) (a) 

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

(f) 

(g) 

(h) 

MODEL STUDY OF PROPOSED TIDAL CANAL BETWEEN SUISUN BAY AND 
SACRAMENTO CALIFORNIA. 
Laboratory project. 
Master's thesis. 
M. p. O’Brien, D. A. Elligat. 
Prof. M. P. O’Brien. 
To predict tidal effects in the proposed canalby 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. Rons will be with various tide.! 
amplitudes and heights, and velocities of the resultant waves ’.Till 

be.measured. 
Model under construction. 

(809)(a) CHARACTERISTICS OF SAND PUMPS. 
(b) Laboratory project. 
(c) Master's thesis. 
(a) R. G. Folsom, C. X. Bagby. 
(e) Prof. M. P. O’Brien. 
(f) To predict head-discharge characteristics of centrifugal pumps 

when pumping sand mixtures from the known characteristies when 
pumping water. 

(g) A series of runs will be made using sand-water mixtures of various 
types of sand. 

.(h).Equipment.complete.and.experimental.work.started. 
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CALIFORNIA INSTITUTE OF TECHNOLOGY, COOPERATIVE LABORATORY, SOIL CONSERVATION 
SLRVICE. 

(657) (a) 

(13) 

(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

INVESTIGATION OF RELIABILITY OF SAND AND GRAVEL SAMPLE SPLITTERS 
AND SUGGESTED IMPROVEMENTS IN DESIGN. 
Section of Sedimentation Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
Cooperative research program with Soil Conservation Service. 
George H. Otto and assistants. 
Prof. Robert T. Knapp, Vito A. Vanoni, Project Manager George H. Otto 
To determine the degree of reliability of the common laboratory 
sample splitter under normal condition of use; to investigate causes 
of bias, if any are found to exist; and to attempt to eliminate them 
by changes of design. 
Extensive series of duplicate sample splitting on samples of known 
composition, analysis, of results by statistical methods.. 
Project completed and results published in paper}"The Use of 
Statistical Methods in Effecting Improvements on a Jones type Sample 
Splitter", by George H. Otto, Journal of Sedimentary Petrology, Vol.7, 
No. 3, December, IS37. 

(658) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

(i) 

THE USE OF PROBABILITY GRAPHS IN THE INTERPRETATION OF MECHANICAL 
ANALYSES OF SEDIMENTS. 
Section of Watershed Studies, Soil Conservation Service, U. S. De¬ 
partment of Agriculture. 
Cooperative research program with Soil Conservation Service. 

George H. Otto. 
Prof. Root. T. Knapp, Vito A. Vanoni, Geo. H. Otto. 
To set forth efficient graphical methods and systematical procedure 
for critical study of a series of related mechanical analyses of 
sediments. 
A modified logarithmic probability graph was developed and tested 
with actual field sediments. 
A paper entitled "The Use of a Modified Logarithmic probability Graph 
for Interpretation of Mechanical Analyses of Sediments" is now 
awaiting publication. 
Abstract furnished. See completed Projects, Abstracts. 

(559) (a) 

(b) 

(e) 
(d) 

(e) 
(f) 

(g) 

(h) 

MECHANICS OF SUSPENDED LOAD TRANSPORTATION. 
Section of Sedimentation Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
Cooperative research program with Soil Conservation Service. 
Prof. Robert T. Knapp, Vito A. Vanoni. 
Prof. Robert T. Knapp, Vito A. Vanoni. 
To investigate the internal mechanics of transportation of a 
suspended load; the effects of the material in suspension upon 'the 
velocity distribution of the flow; the concentration gradient of the 
suspender material, etc. 
Closed circuit flume has been designed and constructed, capable of 
circulating mixtures of sediment and water at any rate of flow up to 
5 cubic feet per second. The slope of the open channel portion can 
be adjusted to any desired value u to 1:60. 

Experiments are now in progress but no reports of the work have been 
made. 
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(660) (a) 
(b) 

(c) 
(d) 
Ce) 
(f) 

(g) 

(h) 

DEVELOPMEITT OF A HOT WIRE VELOCITY METER FOR USE III WATER. 
Section of Sedimentation Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
Coonerative research program with Soil Conservation Service. 
Vito A. Vanoni, E. E. Simmons. 
Professor Robert T. Knapp, Vito A. Vanoni. 
To develop an instrument suitable for use in determining 
velocity distribution in flows carrying sediments. 
Calibration of hot wire instrument with alternating and direct 
current circuits in a 3/4-inch orifice. 
Work being continued on part time basis. ITo reports made to 
date. 

(661) (a) 
(b) 

(c) 

(d) 
(e) 

(f) 

(g) 

THE DEVELOPMEITT OF A GRAB SAMPLER FOR SUSPENDED LOAD. 
Section of Watershed Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
Cooperative research program of Soil Conservation Service, 
Vito A. Vanoni, J. Pat .0 1 Neill. 
Professor Robert T. Kha-or>, Vito A. Vanoni. 
The development of a sampler for suspended load for conditions in 
which the particles have fall velocities of appreciable magnitude. 
& (h) In flows carrying large particles in suspension the local 
concentration of sediment is affected by disturbances in the flow. 
To be unbiased, a sampler must therefore take an undisturbed sample. 
Various sampler designs have been studied under flow conditions in 
a glass wall flume using dye jets and other means to determine 
their effect on the flow. Preliminary designs of samplers have 
been made which apnear to cause no measurable disturbance in the 
flow entering the sampler. Nine single-unit Eakin-type samplers 
have been built and are now being used in the field. Designs have 
been prepared for improved single unit samplers and multiple unit 
samplers voich will take several samples.simultaneously. Reports 
and design drawings are available for loan. 

( 662) (a) 

Cb) 

(c) 
<d> 
(<0 
(f) 

(g) 

THE DEVELOPMEITT OF A METHOD FOR MSASURIUG- 
CHANNELS CARRYING- SUSPENDED LOAD. 

FATE 0E FLOW III STEEP 

Section of Watershed and Hydrologic Studies, Soil Conservation 
Service, TJ. 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. 
After preliminary experiments described, in previous bulletins, a 
special tilting flume was built for more extensive tests; now 
equipment consists of ologod-circuit pumping system with 
5 second-foot capacity, pressure tank, two-dimensional nozzle 
depth control, and 20 feet of brass flume 13 inches wide and 
14 inches deep; velocities as hi ... as 30 feet per second may be 
produced on any slope up to ofo. Meter under investigation consists 
of vertical pier making small abruut angle as one channel wall; 



superelevation of water surface along pier is studied as a 
function of the Proude number of the approaching flow. 

(h) An extensive series of dear-water runs has been completed, 
including slopes of 0, If:, and 3(o, Proude numbers, (V/y'gd) 
from 3 to 7, and three different pier angles. Depths were 
determined piezometrically as well as by surface readings. 
Results indicate that a pier angle having a tangent of 
0.2 is most satisfactory, and that the depth change- may be 
measured in piezometer wells with slot inlets, one located 
just upstream from and the other near the downstream end of 
the pier. With a pier. of. sufficient length to produce parallel 
flow at the higher elevation, the resulting depth ratio may be 
found from the equation 

yw'/gdq =3.1 do/dq - 2.3 , 

regardless of slope. 

( 663) (a) MECHANICS OR SEDIMENT SUSPENSION. 
(h) Research completed. Paper presented before fifth International 

Congress for Applied Mechanics, Cambridge, September 1938, and 
will be published in Congress Proceedings in 1933. Abstract 
furnished. See Completed Projects, Abstracts. 

(310) (a) 
(b) 

(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

THE STUDY OR SEDIMENT-LADEN PLOWS Ill RESERVOIRS. 
Section of Sedimentation Studies, Soil Conservation Service, 
IT. S. Department of Agriculture. 
Cooperative research program with Soil Conservation Service. 
Professor Robert T. Knapp, Hugh Stevens Bell. 
professor Robert T. Knapp, Vito A. Vanoni, Project Manager, 
Hugh Stevens Bell. 
To investigate sediment-laden flows 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-ft. long, using a suspension ox clay in 
water to represent the sediment laden flow. Observations made 
largely with still and motion pictures. 
A systematic set of experiments have 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 upon their tendency 
to mix. Experiments to determine the effect of barriers, 
structures and other channel characteristics upon the flows have 
also been made. The study is being continued. 
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(811) (a) 

0>) 

(c) 

(d) 
(e) 

(f) 

(g) 

00 

DEVELOPMENT OE A CENTRIFUGAL TYPE SEDIMENT SEPARATOR. 
Section of Sedimentation Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
•Cooperative Research Program with Soil Conservation Service. 
N. A. Christensen. 
Professor Robert T. Knapp, Vito A. Vanoni, Project Manager. 
To develop a device suitable for separating the sediment from 
samples of water pumped from a natural stream. In the field 
installation discharges up to 20 cu. ft. per second are to be 
handled. 
The device is based on the principle employed in the "Cyclone" 
used to remove dust, wood shavings or other sediments from air. 
The general features of design and performance were determined 
from experiments on a'7-inch diameter model. The final design 
was determined by tests on 20-inch and 26-inch diameter models. 
Work comoieted; results not published. 

(812) (a) 

00 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

HYDRAULIC DESIGN OF EROSION CONTROL STRUCTURES BY MEANS OF 
MODEL TESTS. 
Section of Watershed and Hydrologic Studies, Soil Conservation 
Service, "u. S. Department of Agriculture. 
Cooperative research program with Soil Conservation Service. 
N. A. Christensen, Vito A. Vanoni. 
Professor Robert T. Knapp, Vito A. Vanoni Project Manager. 
To improve existing designs and develop new designs for erosion 
control structures used in field operations. 
Froposed designs of specific structures made by field engineers 
are tested and modified through hydraulic tests in the laboratory. 
Typical structures to take care of a range of field conditions 
are also tested with a view to perfecting design standards. Close 
cooperation is maintained between the field and laboratory on this 
work. 
Dams of the contracted overfall tyoe and of the chute diap type have 
been tested and recommended designs submitted. An extensive series 
of tests to develop standard designs for dams of the contracted 
overfall type has been started. The work is being continued. 

(813) (a) 

(*) 

(c) 
(d) 
(e) 

(f) 

(g) 

00 

THE STUDY OF FIELD SAMPLING METHODS IN THE LIGHT OF SEDIMENTATION 
PROCESSES. 
Section of Sedimentation Studies, Soil Conservation Service, 
U. S. Department of Agriculture. 
Cooperative research program with Soil Conservation Service. 
George H. Otto and assistants. 
Professor Robert T. Knapp, Vito A. Vanoni, Project Manager, 
George H. Otto. 
To develop principles upon which to base field environmental 
sampling. 
Ideas developed from analysis cueekea by field and laboratory 
tests. 
Project completed and results published in paper entitled, 
"The Sedimentation Unit and its Use in Field Sampling" by George 
H. .Otto, Journal of Geology, Vol. XLVI, No. 4, May-June, 1938. 
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(814) (a) Y/IND-TUNNEL CLASSIFIER FOR SAND A1TD SILT. 
(b) Sect ion of Sedimentation Studies, Soil Conservation Service, 

TJ. S. Department of Agriculture. 
(c) Cooperative research program with Soil Conservation Service. 
(d) Hunter Rouse and George H. Otto. 
(e) Professor Robert T. Knapp, Vito A. Vanoni, Project Manager, 

Hunter Rouse. 
(f) Development of apparatus for the hydraulic separation of sediment 

to be used in routine experiments. 
(g) Wind tunnel is 15 feet in length, and has flow section 2'~6" high 

and R'-S11 wide, bell entrance, and l/lO HP duct fan at downstream eng 
with diaphragm throttle. Entire bottom consists of grid, below 
which are located 20 pans of various widths. External hopper permits 
continuous feed (60 to 100 lbs. per hour) in uniform sheet extending 
across flow section. 

(h) To date approximately 5 tons of white Nevada foundry sand (9S$ 
silica) have been separated into 30- sizes varying from 0.6 to 0.02 
millimeters nominal diameter. Control tests run on all separates 
indicate very satisfactory sorting well past the sieve range. A 
paper on apparatus and technique has been prepared for publication. 

(815) (a) 

(b) 

(c) 

(d) 
(e) 

(f) 

(e) 

(h) 

FIELD SAMPLING EXPERIMENTS ON 
Section of Sedimentation Studi 
Department of Agriculture. 

BEACH SAND FROM IfJSTANG ISLAND; TS 
es, Soil Conservation Service, U. 

Cooperative research program with Soil Conservation Service. 
George H. Otto. 
professor Robert T. Knapp, Vito A. Vanoni, Project Manager, 
George H. Otto. 
To ascertain the relative significance which may be attached to 
the parameters and mathematical form of a single mechanical 
analysis of a natural sediment as illustrated by a beach sand, 
outer beach at Mustang Island, Texas was chosen because of its 
uniformity and relative freedom from local disturbing Effects. 

iXAS. 
S. 

The 

Four samples were collected at each of 22 stations 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 locality 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. Quanti¬ 
tative comparisons of average size, sorting and skewness aro made 
by means of parameters based on logarithmic moments of the sieve 
analyses following the method of Krumbein. The mathematical type 
of each analysis is determined by a modified logarithmic probability 
graph. The influence of the shell content on the mechanical analysis 
will be investigated for ?nany of the samples. The quantitative 
results are then interpretod in terms of the field conditions and 
the environment of deposition. 
The analytical work is SGE complete and the calculations are ever 
50*0 complete. The results nave been most encouraging. 
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CALIFORNIA INSTITUTE OF TECHNOLOGY. HYDRAULIC 1ACHINSRY LABORATORY. 

(816) (a) 

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

(g) 

(h) 

COMPLETE PP.ESSURE-DISCHAPGS CHARACTERISTICS FOP CENTRIFUGAL PUMP 
171TH PLUG TYPE YALYE INSTALLED AT DISCHARGE FLANGE. 
Metropolitan Water District of Southern California. 
Cooperative Research Program. 
Hydraulic Machinery Laboratory Staff. 
Professors R. T. Knapp, R. L. Daugherty, and Th. von Parman. 
To determine for the combined setup the pressure-discharge char¬ 
acteristics necessary for the calculation of water hammer and 
other transient phenomena. 
Information obtained in form of steady state Complete Characteristic 
Diagrams of pump and valve combination for sever .1 valve settings. 
For description of such diagrams see A.S.M.E. Transactions, 
November, 1937, Hydr-59-11 by R. T. Knapp, "Complete Characteristics 
of Centrifugal Pumps and their use in the Prediction of Transient 
Behavior". 
Investigations complete and report submitted. Not available for 
distribution. 

(817) (a) 

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

(f) 

(g) 

(h) 

VARIATION OP RESISTANCE TO PLOW WITH THE AMOUNT OP OPENING OP 
CONI CAL-PORT, CONI CAL—LUG VALVE. 
Metropolitan Water District of Southern California. 
Cooperative Research Program. 
James W. Daily, John Konecnik. 
Professors R. T. Knapp, R. L. Daugherty, and Th. von Karman. 
Plow resistance study for use in analyzing transient behavior of 
pump together with pipe line and control valves. 
Tested under carefully standardized conditions. Upstream and 
downstream flow conditions investigated at regularly spaced 
piezometer stations. Range covered includes Reynolds numbers up to 
2 million based on mean diameter of valve. 
Investigation completed and report submitted. Not available for 
distribution. 

(818) (a) 

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

STUDY OP PRACTICAL LIMITS OP SPECIFIC SPEED FOR GRAND COULEE 
PUMPING PLANT. 
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 Karman and 
Mr. D. P. Barnes. 

(f) (See (a) ) . 
(g) Tests covering a wide S7>ecific speed range are made on large scale 

model pumps. Cavitation performance and head-capacity character¬ 
istics determined from precise dynamometer tests are compared for 
several typical designs at each specific speed. For a description 
of the special laboratory equipment used for this work, see 
A.S.M.E. Transactions for November, 1936, Hyd-58-5 by R. T. Knapp, 
"The Hydraulic Machinery Laboratory at the California Institute of 
Technology" . 

(h) Investigations partially completed. Information not available for 
distribution. 
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(819) (a) 

(o) 
(c) 
(d) 
(e) 

(f) 

(s) 

(820) (a) 

(N) 
(c) 
(d) 
(e) 

(d) 

(g) 

AN. INVESTIGATION ON THE CHARACTERISTICS OE SEVERAL TYPES OE 
PUMP CASING-S AND A COMPAPISON OP THE IP ADVANTAGES. 
U. S. Bureau of Heclamation. 
Cooperative Research Program with U. S. Bureau of Reclamation. 
Hydraulic Machinery Laboratory Staff. 
Professors Th. von Hannan R. T. Knapp, R. L. Daugherty, and 
Mr. D. P. Barnes. 
A systematic and accurate comparison is desired for the several 
types of pump casings proposed for the Grand Coulee installation. 
Precise dynamometer tests of puaps using a variety of casing 
types furnish data necessary' for comparison of such items as 
cavitation performance, head-capacity-power characteristics, and 
unbalanced radial forces. 

STUDY 0? ENERGY LOSSES IN DIEFUSORS INSTALLED AT THE DISCHARGE 
ELANC-E OE CENTRIFUGAL PUMPS. 
Hydraulic Machinery Laboratory Research program. 
General Laboratory Investigation. 
Hydraulic Machinery Laboratory Staff. 
Professors Th. von Harman, R. T. Knapp, and E. L. Daugherty. 
An accurate knowledge of losses in such diffusors is necessary 
for the proper evaluation of pu.ip and line loss characteristics. 
Precision tests of pumps with diffusors of various angles of 
divergence provide data used in this analysis. Accurate comparisons 
are possible from measured overall losses and measured pressure 

'm 

distributions along tire diffusors. 

(821) (a) STUDY OF PRE-ROTATION AND REVERSE PLOW AT THE EYE OE A CENTRIFUGAL 
PUMP. 

(b) U. S. Bureau of Reclamation Research program. 
(c) Research for thesis for Ph. JJ. degree. 
(d) James W. Daily. 
(e) professors R. T. Knapp, R. L. Daugherty, and Th. von Harman. 
(f) Experimental 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 direction of flow are obtained with the aid of zero : ,,, 
volume differential gages. The existing flow picture is correlated 
with the performance characteristics of the pump. 

(822) (a) STUDY OE EFFECT OE AIR CONTENT ON CAVITATION PERFORMANCE OE 
CENTRIFUGAL PUMPS. 

(b) U. S. Bureau of Reclamation. 
(c) Cooperative Research Program with U. S. Bureau of Reclamation. 
(d) Hydraulic Machinery" Laboratory Staff. 
(e) Professors R. T. Knapp, R. L. Daugherty, and Th. von Harman, 

and Mr. D. p. Barnes. 
(f) To determine efiect of dissolved air on cavitation performance. 
(g) Investigation of the validity of bubble point as cavitation paramete: 

An apparatus is being constructed for the purpose of accurately 
determining the bubble’point pressure as a function of temperature. 
Bubble point measurements will be correlated with the cavitation 

_limits. ermi as ldl pcs ci§§. .tests.. 



(823) (a) 

0>) 

(c) 

(d) 
(e) 

(f) 

(g) 

STUDY OF EFFECTS OF ANGULAR VELOCITY COMPONENTS ON CYLINDRICAL 
DISECTION-FINDING PITOT TUBE. 
U. S. Bureau of Declamation. 
Cooperative Research Program with U. S. 3ureau of Reclamation. 
James W. Daily, C. A. Gongwer. 
Professors R. T. Knapp, R. L. Daugherty and Th. von Karman, 
and Mr. D. P. Barnes. 
The cylindrical direction-finding pitot tube is being used to 
measure high velocity flows where the direction of the flow may 
be at any angle with respect to the tube position. An accurate 
knowledge of its characteristics under such conditions is 
desirable. 
Special apparatus has been constructed to permit the cylindrical 
tube to be inserted in high-velocity streams at known angles of 
yaw. Characteristics will be determined in the form of measured 
pressure distributions around the cylinder. 

(824) (a) 

00 
(q) 
(d) 
(e) 

(f) 

(s) 

STUDY OF THE EFFECTS OF THE VELOCITY AND PRESSURE 
THE IMPELLER EYE UPON THE CAVITATION PERFORMANCE 
PUMPS. 
TJ. S. Bureau of Reclamation. 
Cooperative Research Program with IJ. S. Bureau of 
Hydraulic Machinery Laboratory Staff. 
Professors Th. von Harman, R. T. Knapp, and R. L. 
Mr. D. P. Barnes. 

DISTRIBUTION AT 
OF CENTRIFUGAL 

Reclamation. 

Daugherty, and 

(See (a) ). 
Velocity and pressure distributions are determined in a normal 
plane immediately upstream from the impeller eye for several types 
of inlets. Also a device has been constructed for controlling the 
velocity distribution at file 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 determined. These velocity and pressure distributions are 
then correlated with the cavitation limits determined from precise 
dynamometer tests. 

0>) 
(c) 
(d) 
(e) 

(f) 

(g) 

INVESTIGATION OF THE FLOW CHARACTERISTICS OF PULP INLET PIECES USING 
MODELS IN AIR STREAM. 
IJ. S. Bureau of Reclamation. 
Cooperative Research Program with TJ. S. Bureau of Reclamation. 
James W. Daily, Brooks T. Morris. 
Professors Th. von Karman, R. T. Knapp, and R. L. Daugherty, and 
Mr. D. P. Barnes. 
The effect of the inlet condition on centrifugal characteristics is 
associated with tile resulting velocity distribution at the impeller 
eye. The effect of variations in the inlet on the velocity profiles 
can be readily determined -with air model studies. 
A wind tunnel for use with pyralin models is under construction. 
Power is available for c1 veloping Reynold* s numbers up to approxi¬ 
mately one million based on 2-ft throat diameter, pitot traverses at 
different cross sections of the inlet will furnish information 
required for the analysis. 
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(82C) (a) 

Cb) 

(c) 
(d) 
(e) 

(f) 

(g) 

DETERMINATION OF UNBALANCED RADIAL FORCES IN THE VOLUTE OF A 
CENTRIFUGAL PUMP AND THEIR CORRELATION FOR DIFFERENT TYPES AID 
DESIGNS OF PUMPS. ' • ' f 
U. S. Bureau of Reclamation. 

Cooperative Re search Program with U. S. Bureau of Reclamation. 
Hydraulic Machinery Laboratory'Staff. 
Professors Th. von Harman, R. T. Knapp, and R. L. Daugherty, and 
Mr. D. P. Barnes. 
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. 
Static pressure distributions obtained from piezometer stations 
located in the volute walls are supplemented by actual deflection 
measurements f r the wide variety of pumps tested in the laboratory. 

(827) (a) 

00 
(c) 
(d) 
(e) 
(f) 

(g) 

DETERMINATION OF BOTH AVERAGE AND INSTANTANEOUS VELOCITY AND 
PRESSURE DISTRIBUTIONS IN THE'VOLUTE OF A CENTRIFUGAL PUMP. 
Hydraulic Machinery Laboratory Research program. 
General Laboratory Investigation. 
Hydraulic Machinery Laboratory Staff. 
Professors Th. von Harman, R. T. Knapp, and R. L. Daugherty. 
Experimental verification of the flow characteristics in the 
pump volute. 
By means of a precision dual-slide valve and special differential 
gage, instantaneous readings of velocity and pressure are being 
obtained. Their correlation with the average distributions furnish 
an experimental basis for an analytical examination of centrifugal 
pump performance. 

(828) 

00 
(c) 
(d) 

(e) 
(f) 

A STUDY OF THE RELATION BETWEEN INCIPIENT AND FULLY DEVELOPED CAVI¬ 
TATION PERFORMANCE OF HYDRAULIC MACHINES 31 MEANS OF DIMENSIONLESS 
PARAMETERS. 
U. S. Bureau of Reclamation. 
Cooperative Research Program with TJ. S. Bureau of Reclamation. 
C. A. Gongwer. 
Professors Th. von Harman, R. T. Knapp, and R. L. Daugherty, 
and (g) Mechanical deterioration caused by cavitation at the 
surfaces of the rotating elements of hydraulic machines often 
occurs raider conditions of normal operation. Hie existence of such 
incipient cavitation may be measured by its effect on head (in case 
of pumps) and power (in case of turbines). A correlation of the 
results by means of dimensionless parameters furnishes.a basis for 
readily comparing impeller performance. 
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(829) (a) 

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

(f) 

(h) 

COMPILATION OF COMPLETE CHARACTERISTIC PERFORMANCE OF CENTRIFUGAL 
PUMPS OF VARIOUS TYPES OF SPECIFIC SPEEDS. 
Hydraulic Machinery Labs -atory Research Program. 
General Laboratory Research. 
R. T. Knapp and James W. Daily. 
Professors Th. von Karman, R. T. Knapp and R. L. Daugherty, 
and (g) Complete characteristic diagrams of centrifugal pumps are 
necessary for use in analyzing tne transient behavior of pumps in 
specific installations. A series of diagrams' for all ty es of 
centrifugal pumps is being compiled for comparison purposes. 
Preliminary publication made in A.S.M.E. Transactions, November, 
1937, Hydr-59-1 >. by R. T. Knapp, "Complete Characteristics of 
Centrifugal Pumps and their use in the Prediction of Transient 
Behavior". It is expected that complete report and analysis 
will be prepared for publication. 

(830) (a) 

(t) 
(c) 
(d) 
(e) 

(f) 

AN EVALUATION OF STEPS 
DATA OBTAINED FROM PRE 

NECESSARY IN ANALYTICAL REDUCTION 
ClSION TESTS OF HYDRAULIC MACHINES 

OF 

Hydraulic Machinery Laboratory Research Program. 
General Laboratory Investigation. 
James W. Daily, Brooks T. Morris. 
Professors Th. von Karman, R. T. Knapp and R. L. Daugherty. 
Refinements in testing equipment and technique- require thorough 
attention be given to methods of evaluation, including determina¬ 
tion of physical constants, if all the advantages o'f the precision 
tests are to be obtained. Information is being collected and 
analytical methods developed for use in the Hydraulic Machinery 
Laboratory which are thought to be of general interest and im¬ 
portance. A summary of data end description of methods is being 
prepared for distribution. 

CALIFORNIA INSTITUTE OF TECHNOLOGY, HYDRAULIC STRUCTURES LABORATORY. 

(656) (a) 

0>) 
(c) 
(d) 
(e) 

(f) 

<g) 

INVESTIGATION OF HIGH VELOCITY FLOW AROUND BENDS IN OPEN CHANNELS. 
Los Angeles County Flood Control District. 
Cooperative study with Los Angeles County Flood Control District. 
Prof. Robert T. Knapp and Dr. Arthur T. Ippen. 
Prof. Robert T. Knapp. 
On the basis of the results of Project 357 to investigate designs 
and methods of changing the direction of flow in open channels with¬ 
out excessive superelevation in the curve or in the downstream tange 
under condition of shooting flow. 
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 of the results and 
suggestions was presented as a paper at the Fifth International 
Congress for Applied Mechanics, which, net in Cambridge, Massa¬ 
chusetts, September, 1938, and vvi • 1 appear in the Proceedings of 
the Congress. 

(i) Ah stract furnished. See Completed Projects, Abstracts. 

(331) (a) 

Co) 
(c) 
(a) 
(e) 
(f) 

(g) 

AIT EXPERIMENTAL STUDY OF THE VELOCITY PLU'CTTJATIOrS IF TURBULENT 
FLOW I IT OPEN CHANNELS. 
Laboratory project. 
EeS' arch for t ..sis for ?h. D. degree. 
L. P. Van Driest. 
Prof. Sobert T. Knapp, S. R. Van Driest. 
To correlate direct measurements of velocity fluctuations, path 
lengths, etc., with the corresponding quantities arising from 
the modern theories of turbulent flow. 
The first at acw is being node by use of optical methods of 
measuring the diffusion of globules in the flow in a rectangular 
channel, as outlined in the paper of Ealinske and Van Driest 
presented at the Fifth International Congress for Applied Mechanics. 

833) (a) THE TEDUGTIO" 
OF SHOOT IRC ?: 

Cb) Laboratory Pr 
(c) Research for 
(d) W. 0. Vagner. 
(e) Prof. Robert 

(f) A continuatio: 
methods of c 

(g) The equipment 

nm rrr- DIST'EtHANCES P .OPT BY CHARGES OF DIRECT 1017 

thesis for Ph, tepee. 

0. Warner. 
and 656 to study additional 

used in Project 656 and a short variable slope 
section are being used for the experimental 

The lines of investigation are being drawn on the basis of 
i: lysis of tho mechanism of flow developed in the previous 

flume of the same cross 
wo i 
the 
■project 

CARITEGIE INSTITUTE OF TECKYCLCMY. 

(490) (a) 113 VES TI CAT? 10 Y OF T MAYELL I EG WAVES III STEEP CHANNELS. 
(b) Pure Research. This is an authorized project of the American 

Society of Civil Engineers' Special Committee on Hydraulic 
Research. During the past three years the project was carried on 
in cooperation with the thesis work of F. Schnake, F. A. 
Morrison, and J. V7. Daugherty, graduate students. It is being 
Qontinued this year by H. A. Thomas with the assistance of 
J. V. L augh e r t y. 



(c) Laboratory investigation and theoretical analysis, together with 
field investigation of travelling waves in steep channels of actual 
engineering structures. 

(d) H. A. Thomas and J. W. Daugherty. 
(e) Professor K. A. Thomas. 
(f) To investigate the fundamental hydraulic principles governing the 

formation and propagation of travelling waves and surges in channel 
of steep slope, and to correlate analytical findings with experimental 
results. To obtain data which will enable the designer of a steep 
channel to predict the probable maximum height and velocity of 
travelling waves which may form in the channel under given conditions. 

(g) ,(h),(i) During the first two years an experimental timber channel 
of rectangular cross-section, 56 feet long and adjustable in slope 
was constructed, together with apparatus for introducing trains of 
travelling waves on bores of various heights and periods into the 
upper end of this channel. C-lass observation windo s were installed 
in the sides of the channel. Velocities and profiles of travelling 
waves were studied by photographic methods and by electrical timing 
devices. A glass-sided rectangular channel of adjustable slope 
and with moving-belt/was also constructed to hold the waves stationary 
for observation and photographing, and was used in numerous experi¬ 
ments to study the profiles a2id properties of standing waves. During 
the third year a steel channel of trapezoidal cross-section, 96 feet 
long and of adjustable slope, was constructed together with a motor- 
operated gate for introducing waves and bores into the upper end. 
Numerous experiments were conducted in this channel to determine the 
height and velocity of travelling waves, and to study the tendency 
of these waves to increase or diminish in size during their progress 
downstream. 

During the present year the work on this project is being 
directed toward a study of travelling waves in channels containing 
a bed of loose material such as sand, gravel or boulders. Under 
certain conditions the height of a wave may be greatly increased by 
the presence of such materials. A rectangular timber channel 
42 feet long is being used in this study. 

(669) (a) 

00 
(c) 
(d) 

(e) 

(f) 

(g) 

CONSTRUCTION OR A MODEL OR THE ALLEGHENY, MONONGAHELA, AND 
UPPER OHIO RIVER SYSTEM ROE USE AS AN INTEGRATING MACHINE FOR 
SOLVING PROBLEMS OR FLOOD NAVE MOVEMENTS IN THIS RIVER SYSTEM. 
U. S. Tar Department. 
Laboratory investigation using a distorted scale model. 
H. A. Thomas, E. P. Schuleen, W. J. Hopkins and W. S. Hamilton. 
Professor H. A. Thomas. 
To obtain solutions of flood wave problems by using a 
special type of model channel as an integrating machine and to 
apply this method to a study of the effect on flood crests of 
the proposed reservoirs in the Allegheny-Monongahela River Basin. 
A model representing hundreds of miles of main river and tributary 
channels was constructed to a greatly exaggerated vertical 
scale so that it occupied a s ;ace abort 85 feet long and 6 feet wide. 
The vertical scale was 1:80 and the horizontal scale 1:13000. The 
model channels were designed to satisfy the general differential 
equation for unsteady flow in non-uniform channels, velocity and 
acceleration head and friction losses being given due consideration. 
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The profiles and cross-sections of the channels were reproduced to 
scale and the correct stage-di scharge relations were, maintained "by 
adjustable metal baffles set by trial to give the correct hydraulic 
friction effect. The model was condensed laterally by making no 
attempt to reproduce the curvature of the prototype channels or 
the plan of the river system. Unsteady discharge corresponding to 
natural or controlled hydrographs was introduced into the model by 
21 cam-controlled needle valves located at strategic points. Hydro¬ 
graphs of the flood waves passing down the main channels were 
read on inclined gages. 

(h) Tests on the model have been completed and the final report sub¬ 
mitted to the Pittsburgh District Office. 

(i) The report deals with the following items pertaining to this type 
of model: 
1. The limitations imposed by basic data. 
2. The mathematical requirements. 
3. The hydraulic and mechanical requirements of satisfactory design. 
4. The use of such a model for flood forecasting. The tests con¬ 

ducted established the mechanical accuracy of the model and 
indicated the effect of proposed reservoirs on the March 1936 
flood. 

(728) (a) 

00 
(c) 

(d) 
(e) 

(f) 

(g) 

IHVESTIC-ATIOIT OP EL0SI0U BELOW DAMS. 
Carnegie Institute of Technology. 
Library and laboratory investigation. Hot a thesis. 
H. A. Thomas and B. IT. ITetzer. 
Professor PI. A. Thomas. 
To obtain systematic and comprehensive information on the 
effectiveness of various types of spillway aprons or buckets in 
controlling erosion below dams. 
The investigation includes the coordination and classification of 
a large amount of data secured during model tests on various 
spillway aprons in this and other laboratories and the making of 
additional tests in a glass-sided flume to verify or amplify the 
existing information. Velocities in the turbulent-flow region 
belov/ the spillway are measured by a specially designed device 
which records instantaneous velocity peaks. Pinal results are to 
be presented in the form of curves which will enable designing 
engineers to predetermine the exact hydraulic behavior of a large 
variety of spillway aprons or buckets with or without baffles, sills 
and stilling basins. 

(h) The experimental work accomplished to date consists of the 
development of special apparatus for measurement of maximum in¬ 
stantaneous velocities in turbulent water and the use of this 
apparatus in a detailed study of velocity conditions along the. . . 
river bed below an ogee spillway with plain horizontal apron. 
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( 729) (a) 

0>) 
( c) 

(d) 
(e) 

(f) 

(g) 

MCDSL STUDIES IN CONNECTION WITH THE PROPOSED TIOHESTA CHEEK, 
CHOOKED CHEEK, AND EE-DBAHK CREEK ELOOD CONTROL DAMS. 
U. S. War Department. 
Laboratory investigation on a series of models divided into 
three groups. 
H. A. Thomas, E. P. Schuleen, W. J. Hopkins, and W. S. Hamilton. 
Professor H. A. Thomas. 
To furnish data and recommendations for design. 
(h), (i) Invest igation includes the construction and testing of 

ten models up to the present time, as follows: 
A. Tionesta Creek Project. 

1. A 1:36 scale pyralin model of the intake tower, tunnel, and 
stilling basin to study overall performance under various meth¬ 
ods of operation and to design an adequate stilling basin. 

2. A 1:80 scale model of the saddle spillway to study flow char- 
. acteristics of the spillway - channel. 

3. A 1:200 scale general model of the entire project to locate 
areas of scour and deposition caused by operation of the 
saddle spillway and tunnel outlet. 

The tests have been completed and the final report on the 
Tionesta Creek project submitted to the Pittsburgh District 
Office. The recommendations made from studies on this group of 
models and described in the report include: (a) addition of a 
tunnel vent shaft, (b) simplification of the tunnel stilling 
basin, (c) removal of baffles and complete revision of the 
saddle spillway. The report contains considerable data on the 
friction losses in the long pyralin conduit and the means of 
adjusting for the lack of roughness similitude. Manning’s 
formula and not Reynold's Humber was used in the analysis. 

B. Crooked Creek project. 
4. A 1:72 scale model of the saddle spillway to study flow 
■ . characteristics in the spillway channel. 
5. A 1*180 general model of the entire project to locate areas 

of scour and deposition caused by operation of the saddle 
spillway and the outlet tunnel. 

The tests on this group of models have been completed and the 
final report on the Crooked Creek project submitted to the 
Pittsburgh District Office. The report contains a comparison 
of the computed and experimental profiles of the non-uniform 
flow in the spillway channel. 

C. Redbank Creek project. 
6. A 1:30 scale spillway model one gate bay in width installed 

in a glass-sided flume to compare the merits of various pre¬ 
liminary apron designs. 

7. A 1:36 scale spillway model two gate bays wide installed in a 
glass-sided flume to develop the most satisfactory final 
apron and Pier design and to check the pressures on the 
spillway. 

8. A 1:24 scale model of the si’nice outlets and deflectors to 
develop the most satisfactory method of dissipating the 
energy of the jets and to study the velocity distribution in 
the tailwater basin. 
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9. A 1:72 scale general model of the project to study the size of 
training walls required and develop the most reasonable system 
of gate operation. 

10. A 1:18 scale cavitation model of a portion of the sluice outlets 
tested in a vacuum tank apparatus- to determine the possibility of 
cavitation along the entrance curves or near the gate slots. 

Tests on all models in this group except number 10 have been com¬ 
pleted. Tire final report is nearly finished. Recommendations include 
more economical designs for apron and training walls and emphasize 
the need of a symmetrical arrangement of outlet conduits. Of general 
interest is the development of a simplified type of yet deflector locate 
at the downstream end of the outlet sluices and entirely within the 
curve of the snillway face. 

(833) (a) 

0>) 
(c) 

(d) 
(e) 

(f) 

GENERAL STUDY Oh THE EFFECT OF DRAINS ON SEEPAGE THROUGH EARTH DAMS. 
Carnegie Institute of Technology. 
Master's Thesis. Laboratory investigation and analysis using models 
in a narrow glass-sided flume. 
H. A. Thomas and A. E. Allen. 
Professor H. A. Thomas. 
To study the effect of different types of drains and their location 
on the direction of flow and the quantity of seepage through a 
typical earth dam and its foundation. 

(g) Studies to be made by means of a porous model and foundation molded 
between glass plates spaced 1-3/8 inches apart. Plow lines to be 
traced with dye, and the quantity of seepage to be measured volumetr:' 
ally. 

(h) Apparatus has been constructed and the tests begun. 

(834) (a) 

(b) 

( c) 
(d) 

( e) 

(f) 

(g) 

(h) 

MODEL STUDIES III CONNECTION WITH THE PROPOSED LOYALHANNA CREEK FLOOD 
CONTROL DAM. 
U. S. War Department. 
Laboratory investigations on a group of models. 
H. A. Thomas, E. p. Schuleen, W. J. Hopkins, and W. S. Hamilton. 
Professor H. A. Thomas. 
To furnish data and recommendations for design. 
Investigation includes the construction and testing of two models at 
the present time,- as follows: 
I. A 1:36 scale spillway model two gate bays wide installed in a 

glass-sided flume to determine the most satisfactory bucket and 
apron design and to investigate the possibility of negative 
pressures on the spillway near the crest. 

2. A 1:24 scale model of tire outlet sluices and deflectors to 
determine the most satisfactory conduit exit design and tile 
flow distribution in the stilling pool under various conditions. 

Construction of model number (l) has been completed and tests are 
under way. Model number (2) is under construction. 



PI 
cl 

CASS SCHOOL 0? APPLIED SCIENCE. 

(730) (a) MAHONING DAM SPILLWAY DESIGN. 
(b) U. S. Engineer Office, Pittsburgh, Pennsylvania. 
(c) Flood control project. 
(d) Professor Gerorge E. Barnes and Staff. 
(e) Professor George E. Barnes. 
(f) To determine negative head on crest with spouting 

velocities under crest gates; to determine features of 
conduit portal, and prooer design for bucket 
and apron to dissipate energy from combined spillway 
and conduit discharge. 

(g) 1:48 scale of model C. G. section, crest gates and piers, 
bucket and apron, conduits through dam. Model of 
section of spillway in glass flume. 

(h) Work completed. 
(i) Final report issued by the Pittsburgh District Office 

(Lt. Col. W.E.D.Coveil, District Engineer). This report 
includes findings for projects 731 and 732 below. 
See abstract included in this bulletin. 

(731) (a) 

00 
(c) 
(d) 
(e) 
(f) 

(g) 
00 
(i) 

MAHONING DAM - STUDY OF SLUICES. 
U. S. Engineer Office, Pittsburgh, Pennsylvania. 
Flood control project. 
Professor George E. Barnes and Staff. 
Professor George E. Barnes. 
To determine proper design for bellmouth intake to sluices, 
and action of control gates, air vents, etc. under various 
conditions of operation. 
1:25 scale model, conduit of pyralin, including trash racks. 
Work completed. 
Final report as above. See abstract in this bulletin. 

(732) (a) MAHONING DAM - CHANNEL MODEL. 
(b) U. S. Engineer Office, Pittsburgh, Pennsylvania. 
(c) Flood control project. 
(d) Professor George E. Barnes and Staff. 
(e) professor George E. Barnes. 
(f) To determine overall performance of complete model, 

including all features developed in the studies above, 
with particular reference to channel currents and scour. 

(g) 1:72 scale model including section of reservoir and channel 
downstream. 

(h) Work completed. 
(i) Final report as above. See abstract in this bulletin. 



(835) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 
(g) 
(h) 

(i) 

PRESSURES Oil GRAVITY SECTION SPILLWAY EOR A DAM, WITH TREE 
DISCHARGE AND WITH CREST GATES. 
Laboratory study, 
undergraduate thesis project. 
R. A. Vanderhoof. 
Professor George E. Barnes. 
Piezometric observations with 1:48 scale model of spillway. 
Same as (f). 
Eindings martially completed. 
The trace of the upper nappe in these experiments will define 
the boundary layer required for Project <3 below. 

(836) (a) 

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

(f) 

(g) 
(h) 

(i) 

PLOW NET STUDY BY METHOD OF ELECTRICAL ANALOGY, FOR DISCHARGE 
OVER GRAVITY SPILLWAY. 
Laboratory study. 
Graduate thesis project. 
W. H. McClarran and J. A. Tapleshay. 
Professor George E. Barnes. 
Tracing of stream lines formed by electrical current in brine 
solution between fixed boundaries representing upper and lower 
nap-ne, in a section model of spillway. 
Same as (f). 
Measurements under way. 
Correlated with project (835) above. 

(837) (a) 

(b) 
(c) 

(d) 
(e) 
(f) 

(g) 
(h) 

(i) 

STUDY OF VENTURI OUTLET FOR GRIT CHAMBER. 
Laboratory study. 
Undergraduate thesis project. 
C. A. Carlson and H. L. Weiss. 
Professor George E. Barnes. 
Calibration and velocity distribution. 
1:6 scale model. 
Findings near completion. 
None. 

( 836) (a) 

(b) 
(c) 
(d) 

(e) 
(f) 

(g) 
(h) 

(i) 

DETERMINATION OF HYDRAULIC GRADIENTS IN THE EASTERLY SEWAGE TRSATMEKj 
PLANT. 
City of Cleveland. 
Undergraduate thesis project. 
D. L. Snow. 
Professor George E. Barnes. 
Determining actual water surface elevations in the field, for com¬ 
parison with elevations computed in design, for the purpose of 
determining losses in aerated channels. 
Field work at the plant. 
Measurement s under wu; ■. 
None. 
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(839) (a) CHARACTERISTICS OF SHOOTING FLOVI ON A SLOPING APRON WITH 
SEPARATE EFFECTS OF 'VELOCITY, SLOPE OF THE APRON, AND FLARING 
SIDEWALLS. 

(b) Laboratory study. 
(c) Undergraduate thesis project. 
(d) J. J. Hunt and 3. A. Jackson. 
(e) Professor George E. Barnes. 
(i) Construct ion of model and measurement and analysis of results. 
(g) Same as (f). 
(h) Under construction. 
(i) Hone. 

CORNELL UNIVERSITY. 

( 587) (a) 
(b) 
( c) 
(d) 
(e) 

(f) 
(h) 

(i) 

LARGE A.S.M.E., FLOW NOZZLES. WITH WATER. 
National Bureau of Standards. 
Co-operative research. 
F. C. Morey, E. W. Schoder, A. N. Vanderlip. 
Professor E. W. Schoder. 
Finding of coefficients and loss of head. 
Laboratory work completed and data reported to the 
A.S.M.E. Fluid Meters Committee. 
Report for this Bulletin furnished by H. S. Bean, 
National Bureau of Standards. 

(840) (a) CALIBRATION TESTS ON CONCRETE WALL V-NOTCHES. 
(b) U. S. Soil Conservation Service. 
(c) Tests of several thicknesses of wall and angle of notch. 
(d) Albert N. Huff. 
(e) U. S. Soil Conservation Service. 
(f) Standardization for normal and abnormal field installations. 
(g) Discharges by standard weir and by volume; various backwaters 

and depths of channel of approach. 
(h) About half done. 
(i) Weirs for use on small (mostly dry) watercourses. 

HORTON HYDRAULIC AND HYDROLOGIC LAEORATORY. 

(290) (a) VELOCITY DISTRIBUTION IN STREAM CHANNELS. 
( c) Scientific research. 
(«) Robert S. Horton. 

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

.*.V. 
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(291) (a) BACK-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 OF MANNING'S COEFFICIENT OF ROUGHNESS. 
(c) Scientific research. 
(e) Robert E. Plorton. 

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

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

Laooratory on 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 paper entitled 
"Channel Waves Subject Chiefly to Momentum Control", 
Robert E. Horton, Contribution from Division of Research, 
Soil Conservation Service and Horton Hydrologic Laboratory, 
Voorheesville, N.Y., (mimeographed). The same paper with 
some omissions will be published in the Bulletin of the 
Permanent International Association of Navigation Congresses. 

Copies may be obtained from the IJ. S. Soil Conservation 
Service, Washington, D. C. (SGS-TP-16, May-1938), or from 
the Horton Hydrologic Laboratory, Voorheesville, N. Y. (50 /) 
See also: "Rain Wave Trains," Robert E. Horton, Trans. 
American Geophysical Union, 1938, pp. 368-374; "Sedaon's 
and Forchheimer’s formulas for crest velocity of flood 
waves subject to.channel friction control," Robert E. Horton, 
Trans. American Geophysical Union, 1938, pp. 374-382. 

(294) (a) RELATION OF CARRYING CAPACITY OF CAST IRON PIPE CONDUITS 
TO AGE IN SERVICE. 

(c) Scientific research. 
(e) Robert E. Horton. 

(Continuation of project reported in earlier Dulletins of 
this series.) 
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(385) (a) SURFACE RUNOFF PHENOMENA. 
(c) Scientific research. 
(e) Robert E. Horton. 
(h) A complete analysis of the phenomena of surface runoff in 

accordance with the Horton infiltration theory has been made 
and will be published shortly by the Horton Hydrologic Labora¬ 
tory. Excerpts from this paper, covering the Questions of 
depth and velocity of overland flow, were included in a paper 
on "Interpretation of Runoff Plat Experiments in r lation 
to Soil Erosion," presented before the Soil Science Society 
of America, Washington, E. C., Leeember 1958, and which will 
■probably be -published in the Transactions of that society for 
1938. 

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

00 

WILL VELOCITY NEAR THE GROUEL. 
Scientific research. 
Robert E. Horton. 
(d), (f) and (g) Earlier issues of this bulletin contain 
these details. 
In this research an attempt is being made to evaluate the 
difference between the wind velocity curves above the ground 
surface for conditions of laminar and turbulent flow, 
respectively. 

( 738) (a) 

(b) 
(c) 
(d) 

(e) 

(g) 

(b) 

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) Levelomment of methods of determining the volume of 

channel storage from hydrographs, including determination 
of stream widths and channel storage volunes for rising 

and receding stages during the massage of a stream rise; 
(2) Application of the stream stage-storage relations to ' 

determination of channel-inflow granh from channel-outflow 
graph; 

(3) Effect of various factors, such as volu.ie of channel 
storage and location of area from which surface runoff 
is derived on form of channel-outflow graph; 

(4) Synthesis of channel-outflow graphs from channel-inflow 
graph or surface-runoff graph. 

This research has reached the ooint where the results are 
being worked urn for publication. Two pacers growing out of this 
research have been completed and are mending 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 Vliet. 
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(841) (a) EVAPORATION FROM STATER SURFACE - AN ANALYTICAL ANL 
EXPERIMENTAL STUI'Y. 

(b) Scientific research. 
(c) Scientific research. 
(d) Robert E. Horton and Laboratory staff. 
(e) Robert E. Horton. 
(f) To evaluate the effect of wind movement 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 factor or relation of evaporation 
from lakes and reservoirs to that from evaporation pans. 

(g) 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 frorri the water surface 
by diffusion, convection and turbulence, checking the results 
by comparison with observed data under various conditions. 

(h) The investigation has reached a joint where the results are 
ready to be put in final form for publication but work on 
this project has been temporarily susrjended to permit the 
completion of certain other researches. 

( 842) (a) 
(b) 
( c) 
(d) 
(e) 

(f) 

(s) 

00 

RAINFALL PHENOMENA. 
Scientific research. 
Scientific research. 
Robert E. Horton and Laboratory staff. 
Robert E. Horton. 
To provide working data and rules for the application of 
rainfall records to the estimation of surface runoff. 
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 type. An attempt is being made to 
work out various index quantities characterizing the rainfall 
regime of a given location in terms of average rain intensity. 
Some features of this research are nearing completion and 
results will be published from time to time as they become 
available. 
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UNIVERSITY OF ILLINOIS. 

(301) (a) STUDY OF THE FLOW OF WATER IN A CIRCULAR GLASS PIPE BY THE USE 
OF MOTION PICTURES. 

( c) Laboratory investigation. 
(e) Prof. F. 3. Seely. 

(Continuation of a project reported in earlier Bulletins of 
this series.) 

(504) (a) 

(c) 

(o) 
(h) 

MODEL OF SPILLWAYS OF WATER SUPPLY RESERVOIRS IN ILLINOIS. 
Investigation of capacities, use as measuring devices and 
erosion problems. 
Prof. F. B. Seely. 
Tests of West Frankfort model are completed and the results 
published in Circular 20 by the Illinois State Water Survey, 
Urbana, Illinois. ■ 

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

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

University Library. 

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

(655) (a) THE DEVELOPMENT OF A MAGNETIC INSTRUMENT FOR MEASURING THE 
FLOW OF FLUIDS IN PI-SS. 

(c) Research. 
(e) Prof. F. 3. Seely. 
(h) Published in January 1939 issue of Mechanical Engineering, 

"A Magnetic Flow Meter" by W. M. Lansford. 

( 739) (a) EEEECT OE RADIUS CF CURVATURE ON THE FLOW OF WATER AROUND 
PIPE BENDS. 

(c) Research. 
(e) Prof. F. 3. Seely. 
(h) Tests in progress. 

(Continuation of project reported in earlier bulletins of 

this series.) 
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(740) (a) THE HYDRAULICS OF THE FLOY/ OF SEWAGE SLUDGE. 
(b) Engineering Experiment Station. 
(c) Scientific research. 
( a) H. E.. Babbitt. 
(e) Prof. H. E. Babbitt. 
(h) Preliminary apparatus completed and at present work is being 

planned regarding final tests. 

(843). (a) 
(c) 
(a) 
(e) 

(f) 

U) 

(h) 

A STUDY" OF THE HYDRAULIC . CHARACTERISTICS OF VALVES. 
Hesearch. 
G. 3. Lyon, W. M. Lansford. 
F. B. Seely. 
To study the loss in head due to .valves and to improve design 
of valve. 
Tests are being made on 1 l/2-in. gate, globe, and check valves 
of several designs. The work is being done very carefully, 
velocities as high as 50 Bps being used. 
Tests in progress. 

IOWA INSTITUTE OF HYEBAULIC RESEARCH. 

( 306) (a) HYDRAULIC STUDIES <DF A MODEL OF THE UNIVERSITY DAM AT IOWA CITY 
AHD STUDY OF FLOW OVER SUBMERGED' DAMS. 

(c) Graduate thesis and research. 
(d) Edward Soucek and C. L. Morgan. 
(e) Edward Soucek. 
( f) To study the relation of models and prototypes and to determine 

the laws of flow over submerged dams. 
(g) Report for publication nearing completion. 

(316) (a) HYDROLOGIC STUDIES - RALSTON CREEK WATERSHED. 
(b) and (c) Cooperative project - Iowa Institute of Hydraulic 

Re sear do, U. S. Department of Agriculture, and U. S. Geological 
Survey. 

(e) Prof. E. W. Lane. 

(ii) Continuous records since 1S24 of precipitation, runoff, ground- 
water levels, and cover. Drainage area 3 sq. mi. of rolling 
agricultural land near east city limits of Iowa City. 

(317) (a) COOPERATIVE STREAM GAGING IN IOWA. 
(b) Iowa Institute of Hydraulic Research. 
(c) Cooperative project - !J. S. Geological Siu’vey. 
(d) R. Qr. Easel, District Engineer, and staff. 
(e) Prof. E. W. Lane. 

(n) Stream gaging stations are maintained cooperatively, at stations 
on major watersheds in Iowa. 
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( 595) (a) A STUDY OF THE LAWS OE TRANSPORTATION OP SEDIMENT BY 
PLOWING WATER. 

(b) Cooperative project, Iowa Institute of Hydraulic Research 
and various government agencies. 

(c) 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 lav/s governing the transportation of material by streams, 
the manner of deposition in reservoirs and other engineering 
problems related to sediment transportation. 

(d) Iowa Institute of Hydraulic Research and cooperating government 
agencies. 

(e) Prof. E. W. Lane. 
(f) The purpose of the investigation is to develop methods by 

thich the engineering problems related to sediment transporta¬ 
tion can be solved in a Quantitative way. 

(g) Sediment samples from a number of streams have been collecoed 
and analyzed and deductions on tile laws of transportation 
derived from the results. Laboratory and field studies are 
planned of the laws governing transportation of material in 
suspension and along the bed. The method of deposition in 
reservoirs, the perfection of analysis methods and other 
engineering aspects will be studied. 

(h) Tile stud., has been under way about two years and a report is 
planned during the coming year. 

(844) (a) 

00 

• (c) 

(d) 
(e) 

(f) 

(g) 

00 

STUDY OP EVAPORATION PROM LAKE SURFACES. 
Cooperative project, U. S. Weather Bureau, Iowa Lakeside 
Laboratory, and Iowa. Institute of Hydraulic Research. 
Observations of evaporation under various conditions at Laics 
Okoboji, Iowa. 
Staff members of cooperating parties. 
Iowa Institute of Hydraulic Research. 
To determine the laws governing evaporation from water surfaces 
of lakes under various conditions. 
Extensive observations on evaporation and controlling hydrological 
conditions will be made on lakes centering around Lake Okoboji, 
for a wide variation of conditions such as size, depth, etc. 
Studies are just begun, observations with standard and insulated 
pans at edge of Lake Okoboji under way. 

(845) (a) 
(d) 

(c) 
(d) 

(e) 
(f) 

(g) 

(h) 

STUDY OP HYDROLOGY CP.RAPID CREEK. 
Cooperative project - U. S. Geological Survey, U. S. Weather 
Bureau, and Iowa Institute of Hydraulic Research. 
Development of index basin for vicinity of Iowa City. 
Staffs of cooperating parties. 
Iowa Institute of Hydraulic Research. 
To develop the relation between rainfall and stream flow as an 
aid in predicting the flood flows of larger streams. 
Measurements of stream flow, rainfall, and ground water level 
will be observed and correlated. 
Stream flow measurements underway, rainfall and ground water 
observing stations about to be installed. 
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(846) (a) 

0>) 
(c) 

(d) 

(e) 

(f) 

(g) 

HYDROLOGIC STUDIES - BASIES OF UPPER MISSISSIPPI REGION. 
Iowa Institute of Hydraulic Research. 
Cooperative project - U. S. Weather Bureau. 
B. S. Barnes, Hydrologic Supervisor, Upper Mississippi Region, 
and staff. 
prof. E. W. Lane. 
To determine the relation between precipitation and runoff, and 
particularly the form of discharge hydrograph resulting from a 
given rainfall, with a view to the more accurate prediction 
of daily river stages. 
Study of climatological records, construction, and analysis of 
discharge hydrographs, especially of the smaller basins. Field 
studies include the obtaining of records of momentary rainfall 
intensities and some special evaporation experiments. 

(847) (a) 

(D) 
(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

THE SHAPE OF STABLE CHANNELS. 
Iowa Institute of Hydraulic Research. 
Master1s Thesis. 
E. W. Lane, C. J. Posey, and C. T. Li. 
Prof. E. W. Lane. 
To develop the laws governing the shape of water-conveying 
channels in erodible material. 
A study will be made of the shape of actual channels covering a 
wide range of conditions to determine the laws governing 
both cross section and alignment. 
Work just started. 

(848) (a) 

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

(f) 

(g) 

(L) 

SPREADING OF A WATER JET ON A FLAT FLOOR. 
Iowa Institute of Hydraulic Research. 
Master’s Thesis. 
E. W. Lane and E. M. Muratzade. 
Prof. E. W Lane. 
To discover the maximum desirable rate of expansion in an open 
channel carrying water at high velocity. 
Studies will be made of rectangular and other shaped jets on 
horizontal and inclined floors, observation being made of the 
shape of the water cross section and paths of the currents within 
the jet. 
Apparatus being set up. 

(849) (a) 

W) 
(c) 
(d) 
(e) 

(f) 
(g) 

AN INVESTIGATION OF FISHWAYS. 
Iowa Conservation Commission. 
Research. 
E. 1. Lane, A. M. McLeod, Dr. Paul Nemenyi. 

Prof. E. W. Lane. 
To develop more effective and economical fishways. 
Models about 8x8 inches in cross section and 5 ft in length are 
being studied both as to their hydraulics and as passes for small 
fish. Full size fishways are to be installed at the Laboratory 
dam to compare designs and check results of model tests. 
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(h) Suitable types of baffles have been found and also some progress 
has been made in determining practical construction methods for 
reinforced concrete fishways. 

(743) (a) 
(b) 

(c) 
(a) 
(e) 

(f) 

(g) 

00 

SIMULTANEOUS FLO'7 0? AIR AND WATER IN CLOSED CONDUITS. 
Cooperative project with Committee on Hydraulic Research, American 
Society of Civil Engineers. 
Laboratory research. 
Dean F. M. Dawson and A. A. Kalinske. 
Dean F. M. Dawson. 
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. 
A rectangular closed conduit 8" x 7” used, 50 feet long, 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 important items to be investigated. 
The apparatus has been designed and is being built. 

(850) (a) 
(b) 

( c) 
(a) 
(e) 

(f) 

(g) 

(h) 

HYDRAULICS AID PNEUMATICS OF PLUMBING DRAINAGE SYSTEM. 
Cooperative project with National Association of Master Plumbers. 
Laboratory and field research. 
Dean F. M. Dawson and A. A. Kalinske. 
Dean F. M. Dawson. 
To obtain basic data for sizing of drains, stacks, and vents of 
plumbing drainage system. 
Data obtained to be used in preparing tables and charts for use in 
plumbing codes. 
Experimental work complete; report being prepared. 

(851) (a) 
(b) 
(c) 
(d) 

(e) 
(f) 

(g) 

(h) 

HYDRAULICS OF VERTICAL DRAIN AND OVERFLOW PIA3S. 
Cooperative project with National Association of Master plumbers. 
Laboratory research. 
Dean F. M. Dawson, A. A. Kalinske, and A. fi. McLeod. 
A. A. Kalinske. ... 
To determine head-discharge relationship for various sizes and 
lengths of vertical drain pipes and overflow pioes which do not 
flow full. Air flow measurements are also to be made. 
An apparatus has been constructed which will insure radial flow 
into pipes of diameters ranging from 6 inches to one inch. 
Tests are in progress. 

(852) (a) OPERATION OF ANTI-SI'-KON T APS IN PLUMBING SYSTEMS. 
(b) Cooperative project with National Association of Master Plumbers. 
(c) Laboratory investigation. 
(d) Dean F. M. Dawson, A. A. Kalinske, and A. M. McLeod. 
(e) A. A. Kalinske. 
(f) To determine the resistance to siphoning and blowing of so-called 

commercial anti-siphon traps. Also, to study the hydraulics of flow 
through these-traps. • . 



(g) Four different types cf anti-siphon traps were tested, and for 
obtaining comparative data, ordinary p-traps were also tested. 

(h) The report is complete and is available. 

(853) (a) 

(h) 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

AIR-CHAMBERS POE WATER-HAMMER'RELIEF. 
Cooperative project with National Association of Master 
Plumb er s. 
Laboratory research. 
Dean F. M. Dawson and A. A. Kalinske. 
A. A. Kalinske. 
To determine a relation between water velocity, pipe size, air- 
chamber volume, length of pipe, and water-hammer pressure reduction 
All the variables mentioned in (f) are being varied for a simple 
straight pipe. Compound and branched pipes are also to be studied. 
A high-speed Diesel engine indicator of the cantilever spring type 
is used to record the pressures. 
Tests are in progress. 

(854) (a) 
(h) 

(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

FUIUAMERTAL DATA ON TURBULENCE IN FLOWING WATER. 
Institute project. 
Laboratory Research. 
A. A. Kalinske and E. R. Van Driest. 
A. A. Kalinske. 
To obtain fundamental data on water turbulence by the photo¬ 
graphic method and to analyze those data by methods similar to 
those used for air turbulence. 
Two general methods of obtaining turbulence data in flowing 
water by t.ie photographic method were used. One was that of 
injecting a stream of color and photographing its fluctuations, and 
the other that of injecting droplets of carbon-tetrachloride and 
benzol and photographing their travel. An open channel 12" x 12" 
was used in these preliminary experiments. 
The preliminary experiments have been completed and the results 
reported in a paper presented by the investigators at the Fifth 
International Congress of Applied Mechanics at Cambridge, Mass., 
in September 1937. The paper is entitled "Applications of Sta¬ 
tistical Theory of Turbulence to Hydraulic Problems." 

(855) (a) 

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

(g) 

(h) 

DIFFUSION CHARACTERISTICS OF TURBULENCE IN AN OPEN CHANNEL. 
Institute Project. 
Master's thesis. 
A. A. Kalinske and J. M. Robertson. 
A. A. Kalinske. 
The purppse .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 dej)ths and with a 
variation of bottom roughness. 
Tests are in progress. 
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( 507) (a) THE CONVERSION OE KINETIC INTO POTENTIAL ENERGY. 
(To) Ain. Soc. C. E. Committee on Hydraulic Research. 
(c) Independent research. 
(d) Pref. E. T. Mavis and A. A. Kaliuske. 
(e) Prof. E. T. Mavis. 
(f) To investigate the "basic physical xuhenomena of flow in 

divergent conduits with particular reference to the conversion 
of energy. 

(h) Analysis of laboratory experiments in progress. 

(856) (a) 
(c) 
(a) 
(e) 

(f) 

(g) 

(ii) 

HYDRAULICS OE CULVERTS. 
Graduate thesis. 
A. R. Luecker. 
Prof. E. T. Mavis. 
To review flow data and test reports, and to study effects of 
systematic entrance variations. 
Tests of transparent model conduit with submerged and free 
outlets. 
Report in progress. 

( 857). (a) 
(b) 

. (c) 
(d) 
(e) 

(f) 

(g) 

COEEEICIENT OE DISCHARGE EOR NON-SUBMERGIBLE TAINTED GATE. 
Master’s tnesis. 

S. Pretious. 
Analytical. 
J. W. Howe and 
J. W. Ho vie. 
Determination of relation of discharge coefficient to head, gate 
opening, and pool levels for particular gate installation. 
Eor free discharge log H/D vs. log C yielded 2 straight lines 
whose equations were: 

(l) C r .545 (H’/D)*18 for ratios of H/D less than 3, and 

(2) C = .613 (Hc,/E)*1' for ratios of H/ 
Eor submerged discharge log P/H plotted v 
of parallel straight lines from which was 
(3) G = .95 (P-RS 

(?)*“*“ 

D greater than 3. 
s. log c/D gave a family 
derived the equation: 

NOMENCLATURE 
Hc‘ - head to center of gate opening corrected for velocity of 

approach 
D = gate opening 
C = coefficient of discharge 

"D = tailwater depth above gate sill. 
(h) Completed. 
(i) The average departure of experimental values from equations was 

3 per cent for equation (l), 1 per cent for equation (2), and 
2 per cent for equation (2). 
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( 858) (a) 
Co) 
(c) 
(a) 
(e) 

(f) 

(e) 
Ci) 

COOPERATIVE METEOROLOGICAL OBSERVATIONS. 
U. S. Weather Bureau 
Operation of Class A evaporation station. 
Staff of Iowa Institute of Hydraulic Research. 
J. W. Howe. 
Burnishing data on precipitation, wind movement, 
water content of snow at Iowa.City. 
Standard Class A station procedure. 
Continuous. 

evaporation, and 

(a) 
( c) 
(a) 
( e) 
(f) 
(g) 

(h) 

EEEECT OR FREEBOARD UPON EVAPORATION PROM STANDARD 48-inch PAN 
Master's thesis. 
Experimental. 
J. W. Howe and R. W. Revell. 
J. W. Howe. 
Investigation of variable freeboard upon evaporation rate. 
Operation of several standard 48-inch pans with different water 
levels with other conditions controlled. Losses supplied by small 
reservoirs to give accurate determination of evaporation in short 
period. 
Beginning. 

(860) (a) MISSISSIPPI RIVER, SUBMERGIBLE TAINTER LOCK GATES EOR ST.ANTHONY 
PALLS LOCKS, MINNEAPOLIS, MINN. 

(b) Corps of Engineers, U. S. Army, St. Paul District. 
( c) Design project. 
(d) U. S. Engineer Department Staff. 
(e) Martin E. Nelson, Engineer. 
(f) To study hydraulic conditions in the locks when the chambers are 

filled by means of submergible Tainter gated which also replace 
the conventional upstream miter gates. The Tainter gate will 
be used also for passing flood discharge. 

(g) Tests are being conducted in a model on a scale of 1 to 22.4; 
observations are made with respect to turbulence, surging, hawser 
pull, and duration of lockage. 

(h) Tests are in progress. 

(861) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

(g) 

MISSISSIPPI RIVER, FILLING AMD EMPTYING SYSTEM FOR NEW LOCK NO. 2 
HASTINGS, MINN. 
Corps of Engineers, U. S. Army, St. Paul District. 
Design project. 
U. S. Engineer Department Staff. 
Martin S. Nelson, Engineer. 
To develop a satisfactory system to fill and empty the lock, 
employing short c' lveros around the lock gates. 
Tests are being conduceed in a model on a scale of 1 to 30; 
observations are made with respect to turbulence, surging, hawser 
pull, and duration of lockage. 

I 
) 
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( 862) (a) 

(5) 
(c) 
(d) 
(e) 

(f) 

(g) 

(n) 

MISSISSIPPI RIVER, PILLING AND EMPTYING SYSTEM POR NEW LOCK NO. 15, 
KEOKUK, IOWA. 
Corps of Engineers, U. S. Army Rock Island District. 
Design project. 
U. S. Engineer Department Staff. 
Martin E. Nelson, Engineer. 
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 
(g) a filling system using a combination of submergible Tainter 
gate and short sill culverts an I an emptying system with short 
culverts under the lower gate sill. 
Tests are being conducted in a model on a scale of 1 to 24 simu¬ 
lating the various types of filling systems proposed and observing 
turbulence, surging, hawser null, and duration of lockage. 
Tests are in progress. 

LOUISIANA STATE UNIVERSITY AND AGRICULTURAL AND MECHANICAL COLLEGE. 

(28) (a) 
(b) 

( c) 
(a) 
(e) 

(f) 
(g) 

(h) 

HYDROLOGICAL STUDY OP CITY PARK HAKE 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 Recording Rain Gage, placed at various points over the 
507 acre drainage area. Tne 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. 

(224) (a) 

(b) 

(c) 

(d) 
(e) 

(f) 

00 

FACTORS AFFECTING THE EVAPORATION PROM A LAND PAN. 
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. 
To determine the effect of the various meteorological factors on 
evaporation. 
This station consists of a standard U. S. Weather 3-tecu land pan, 
and a standard U. S. Weather Bureau rain con. Other meteorological 
data are obtained from a nearby station maintained by the Geology 
Department of the University. 
Records have been taken since June 1, 1933. 



36 

(225) (a) COMPARISON OP EVAPORATION BETWEEN A LANE PAN AND A FLOATING PAN. 
(b) Cooperative between the U. S. Geological Survey and the College 

of Engineering, Louisiana State University. 
(c) General scientific research. 
(d) Glen N. Cox and assistants. 
(e) Dr. Glen N. Cox. 
(f) Evident from title. 
(g) 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 con¬ 

tinuous record of lake temperatures and of wind movement may be 
obtained. A standard rain can is used. 

(h) Records have been taken since October, 1933. 
(i) The original galvanized pan was replaced by a copper one and this 

change was accompanied by a considerable increase in evaporation. 

(863) (a) STUDY OP PLOW THROUGH A PIPE ORIFICE. 
(c.) General scientific research for Master's thesis. 
(d) P. B. Sessums. 
(e) Dr. Glen N. Cox. 
(f) To study the flow pattern upstream and downstream from the 

orifice plate. 
(g) An experimental section of glass tubing contains a glass orifice 

plate* Qualitative and quantitative measurements will be made of 
tile flow condition especially in the jet. Tests will be made with 
the orifice discharging freely and also with it submerged. 

(h) The apparatus is ready to be assembled. 

MASSACHUSETTS INSTITUTE OP TECIiNOLOGY, _DEPARTMENT OP CIVIL AND SANITARY 

ENGINEERING. 

(747) (a) 

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

(s) 

(h) 

(i) 

AN EXPERIMENTAL INVESTIGATION OP THE EFFECTS OP THE APPROACHING 
SEA DEPTH AND THE DIMENSIONS OP THE ROCK MOUNT FOUNDATION ON 
THE WAVE ACTION ON VERTICAL BREAKWATERS. . : , » - 
River Hydraulic Laboratory, M. I. T. 
Master's thesis. 
R. S. Hsu. 
Dr. K. C. Reynolds. 
Experimental study of distribution and intensity of pressure of 

waves striking a breakwater. 
A plunger at one end of a wave tank created waves which struck 
a breakwater at the opposite end. By means of specially designed 
microphones and an oscillograph the pressure diagram was obtained 
for four different elevations on the breakwater. Models having 
scales of 1 to 60 and 1 to 90 were used. 
Research completed. Thesis with title of (a) submitted in 
October 1938. 
The electrical apparatus for measuring wave pressures was sensitive 
and reliable. Resul-ts were compared with values computed by 
Sainflou* s-and Lira-'s -methods. The former gave values in better 
agreement with those obtained by the models. 
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(864) (a) AN EXPERIMENTAL INVESTIGATION OF THE VARIATION IN THE FRICTION 
FACTOR WITH CHANGES IN REYNOLDS NUMBER IN OPEN CHANNEL FLOW. 

(b) River Hydraulic Laboratory, M. I. T. 
(c) Master's thesis. 
(d) J. A. Downs. 
(e) Dr. K. C. Reynolds. 
(f) To study variations in the apparent roughness of open channels 

as Reynolds Number changes. 
(g) A wooden flune cf rectangular cross-section was used, havin 

a slope of 1 to 250 and a test length of 20 feet. Two series 
of tests were run: with a width of 24 in. and with a width of 
12 in. The walls and bed of the channel were artificially 
roughened with a uniform-grained sand. The flow was always 
uniform. 

(h) Thesis with title of (a) submitted in October 1938. 
(i) Manning's coefficient of roughness was found to be practically 

constant for different val .es cf Reynolds Number. The 
coefficient of friction (as used for pipe flow) decreased for 
increasing values of Reynolds Number. The rese rch is to be 
continued using narrower channels. 

(865) (a) 

0>) 
( c) 
(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

AN EXPERIMENTAL INVESTIGATION ON THE CAPE COD CANAL MODEL TO 
STUDY COEFFICIENT OF ROUGHNESS AND EFFECT OF DIKE ON FLOW CONDITIONS 
River Hydraulic Laboratory, M. I. T. 
Master's thesis. 
Lts. A. C. Welling, J. H. Anderson, E. W. Niles, N. M. Martin cf 
Corps cf Engineers, U. S. Army. 
Dr. K. C. Reynolds. 
Using the model of the Cape Cod Canal to study: 
(a) the relationship between Manning's coefficient of roughness 
for omen channel flow and the Reynolds' Number; and (b) the 
effect of a dike in Buzzards Bay on tidal phenomena in the Canal. 
The 115-foot concrete model, built several years ago for the 
Boston office, Corps of Engineers, was used. It has a horizontal 
scale of 1 to 60 and a vertical scale of 1 to 60. For part (a) 
the flow through the canal was made steady. A section of canal 
was used having a length cf 584 cm, an average bottom widthof 
27.7 cm, and a depth of about 17 cm. A Bentzel tube was used to 
obtain the mean velocity in a cross-section. For part (b) a 
dike was built in Buzzards Bay and observations made of water 
surface profiles and velocities for comparison with model data 
previously collected. 
Research completed. Thesis with title of (a) submitted in 
October 1938. 
Manning's coefficient of roughness was found to be a constant of 
about 0.009 for different values of Reynolds Number. The 
coefficient of friction (as used for pipe flow) was found to 
decrease with an incrcasim value of Reynolds Number. 
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(866) (a) 

(13) 
(c) 
(d) 

( e) 

(f) 

(g) 

00 

(i) 

AN INVESTIGATION OE THE EEEECT OE ANGULARITY OE APPROACH OH 
THE DISCHARGE COSEEICIENT EOR A DAM. 
River Hydraulic Laboratory, M. I. T. 
Master’s thesis. 
Lts. A. ¥. Betts and J. ?. Buehler of Corps of Engineers, 
U. S. Army. 
Dr. Iv. C. Reynolds. 
To investigate the effect of angularity and depth of approach 
on the discharge coefficient for a 1 to 60 scale model of a 
dam. 
Angles of approach (with respect to the axis of the dam) of 
90°, 60°, 45°, 30° were studied. The depths of approach 
varied from 9 in. to 0 in. The width of the approach 
channel was always 15 in. 
Research completed. Thesis with title of (a) submitted in 
October 1938. 
If the abutments are perpendicular to the crest of the dam, 
the coefficient of discharge for the same head and depth of 
approach, showed little tendency to change with change in 
angle of approach. If the abutments were an extension of the 
walls of the approach channel, the coefficient for a given 
head decreased markedly at all crest heights as the angle of 
approach became more acute. 

(867) (a) 

(b) 

(c) 
(d) 

(e) 

(f) 
(g) 

(h) 

(i) 

THE DESIGN AID CONSTRUCTION 0E All OPEN CHANNEL EOR DETERMINING 
UPPER AND LO'TEP CRITICAL VELOCITIES. 
River Hydraulic Laboratory, M. I. T. 
Master's thesis. 
Lts. B. Card, S. L. Brora, R. M. Sieg of Corps of Engineers, 
U. S. Army. 
Dr. K. C. Reynolds. 
See (a) 
A tilting glass-walled channel of rectangular cross-section 
was built 2 in. wide, 6 in. high, and 20 ft. long. The 
rate of discharge will be determined by weighing. 
Experimental equipment completed. Thesis with title of 
(a) submitted in October 1938. 
About Eebruary 1939 a Master's thesis will be begun by 
Mr. J. C Howland to obtain experimental data. 

(868) (a) 

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

THE EEEECT 0E SHAPE 0E SEA NALL ON BEACH EROSION. 
River Hydraulic Laboratory, M. I. T. 
Master's thesis. 
E. R. Klauck. 
Dr. Iv. C. Reynolds. 
By the use of models to study the effect of shape of sea walls 
on the erosion of beaches ruder various conditions of still-water 
elevation and oeacn sieve. 
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(g) A plunger at -one end of a wave tank created waves ■ which ran 
the length of the tank, up a sandy beach, and ever a sea 
wall. Models of a vertical wall using scale ratios of 1 to 
40, 1 to 50, and 1 to 60 were studied for comparative purposes. 
1 to 50 scale models of six different shapes of wall were in¬ 
vestigated. The profile of the "beach as well as the rate of 
movement of beach material over the wall v/ere determined. 

(h) . Thesis with title of (a) submitted in October 1938. 
(i) Further studies will be made. 

(869) (a) 

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

(g) 

(h) 

(i) 

AIT EaPSRIME MTAL INVESTI -AT I Oil OF THE COEFFICIENT OF DISCHARGE 
FOB SHARP-CHESTED OFFSET HEIRS. 
River Hydraulic Laboratory, M. I. T. 
Master’s thesis. 
E. Post. 
Dr. 3L C. Reynolds. 
The object of these experiments was the determination of the 
coefficients of discharge for sharp-crested, suppressed, 
aerated, offset weirs. 
An offset weir was defined as a weir consisting of three 
straight sections; two sections being perpendicular to the 
center line of the channel, the sum of their lengths being 
equal to the width of the channel; the third section being 
parallel to the axis of the channel and joining the other 
two sections. 20 different shapes of weir were used, all 
with a crest height of 15 in.; 5 shapes were used with a crest 
height of 10 in.; and 1 shape with crest heights of 5 l/2 in., 
3 in., and 1 in. 
Thesis with title of (a) submitted in October 1938. 
Farther studies will be made. 

(870) (a) 

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

(f) 

(g) 

(h) 

(i) 

AIT EXPERIMENTAL ANALYSIS OF SWIMMING POOL DESIGN. 
River Hydraulic Laboratory, M. I. T. 
Master's thesis. 
T. H. Campbell. 
Dr. K. C. Reynolds. 
By the use of a model of a swimming pool to investigate 
numerous problems, including a means of eliminating as rapidly 
as possible the waves caused by any disturbances. 
A 1 to 8 scale model of a pool 82 ft long by 50 ft wide and 
13 ft maximum depth was built. One wave of definite magnitude 
was created at the deep end of the pool and the height of the 
wave was observed as the time progressed following the creation 
of the wave. A plot of wave height against time gave a 
so-called "wave subsidence" curve. Such curves were obtained 
for different longitudinal profiles for the pool. 
Thesis with title of (a) submitted in June 1938. 
More favorable "wave subsidence" curves 7/ere obtai-.ed if the 
bottom of the po*l had a broken longitudinal slope. The shape 
of gutter and other features of pool design are yet to be 
investigated.# 
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(871) 

(872) 

(873) 

(a) A QUANTITATIVE EXPERIMENTAL INVESTIGATION ON NEGATIVE PRESSURES 
ON A SPILLWAY SECTION OF A DAM. 

(b) River Hydraulic Laboratory, M. I. T. 
(c) Bachelor's thesis. 
(d) T. C. Torrance. 
(e) Dr. K. C, Reynolds. 
(f) See (a). 
(g) A dam. was designed for a 2-fnot head, following the customary 

procedure. Two models were built to scales of 1 to 18 and 
1 to 36 with 10 piezometer connections on the (.rest and 
downstream face at corresponding points. The head on the models 
was varied to correspond with'heads of 2 ft to 12.08 ft in 
the prototype. The crest height of the prototype was 19 ft 6 in. 

^h) Thesis with title of (a) submitted in June 1938. 
(i) Further studies are to be made. 

(a) AN EHPERIMENTA.L STUDY OE TEE FLOW OVER AERATED CIRCULAR ‘WEIRS 
WITH DIFFERENT DEPTHS OF APPROACH.' 

(b) River Hydraulic Laboratory, M. I. T. 
(c) Bachelor's thesis. 
(d) J. R. Suprenant and ¥. R. Hi11rams. 
(e) Dr. K. C. Reynolds. 
(f) To investigate the effect of the depth of approach on the 

discharge-coefficient of a sharp-crested weir, semi-circular 
in plan. 

(g) A sharp-crested semi-circular weir with a diameter of 6-5/8 in. 
to the upstream face, was used. The four depths of approach 
were 3 in., 6 in., 12 in., 17-5/16 in. The rate of flow was 
determined volumetrically. 

(h) Research completed. Thesis with title of (a) submitted in 
June 1938. 

(i) If H is the head in feet and D is the diameter in feet to the 
upstream face,' the fate' of ‘flow in English units was: for 

H/D C 0.237, Q - 2,70 L h^',jo^ where Lis the crest length in 
feet; for H/D between 0.237 and, 0.272, no definite formula; 

for H/D> 0.272, Q- 2.21 L H1’265 

(a) HYDRAULIC LOSSES IN PIPE BE IDS. 
(b) Civil Engineering Department. 
(c) Master’s thesis. 
(d) R. H. Couriand. 
(e) prof. George E. Russell. 
(f) To determine the excess loss due to curvature in bends of 

90°and 180°; also, the variation of f with Reynolds Number in 
rubber-lined fire hose. 

(g) Use was made of 1.50-in. fire hose (rubber-lined) to construct 
bends of desired radius said angle of curvature. Head losses, 
with hose in straight rcsition, were determined for velocities 
varying from 3 to 30 fps and for Reynolds Numbers of from 
7.0,000 to 350,000. Head losses were then measured with hose 
containing two 00n bends of certain radius. Hose and bends 
were .kept in i^osition with wooden forms. Velocities and values 
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of Reynolds number varied widely. Losses due to bends computed 
from data so furnished. Radius of bend varied from 32d to 8Gd. 

(h) Experimental work completed and work progressing on analysis of 
data. 

(874) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

EXPERIMENTAL STUDY OP SHORT-CIRCUITING THROUGH MIXING CHAMBERS. 
Sanitary Engineering Laboratory, M. I. T. 
Bachelor!s thesis. 
W. Christensen and S. Merabi to. 
Prof. T. R. Camp. 
To determine suitability of models for studying short-circuiting 
in mixing chambers by means of dyes. 
Two model chambers, one a duplicate of the other but several 
times larger, are to be studied to determine if the dye patterns 
can be duplicated and if the Provide model law is satisfactory. 
Apparatus under construction. 

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

(f) 

(g) 
00 

RAINFALL INTENSITY -DURATION CURVES FOR BOSTON, MASS. 
Sanitary Engineering Laboratory, M. I. T. 
Bachelor’s thesis. 
H. F. Xennison. 
Prof. T. R. Camp. 
To check and amend curves prepared by C. ¥. Sherman. 
(Trans. A.S.C.E. 1931, pg. 951) for a 50-year rainfall 
record at Chestnut Hill Reservoir on the basis of the 
60-year record now available. 

Method same as used by Sherman. 
Just started. 

(876) (a) 

tt>) 
(c) 
(d) 
(e) 

(f) 

is) 

(h) 

HYDRAULICS OF FLOY OF CLEAN LATER THROUGH CLEAN SAND. 
Sanitary Engineering Laboratory, M.I.T. 
Staff research. 
Prof. T. R. Camp, D. A. Root, and staff. 
Prof. T. R. Camp. 
Experimental check of validity of Fair-Hatch theory. 
Apparatus consists of sectional glass tube filter designed for 
depth of sand of about 2 ft and with 13 piezometer connections 
throughout depth for head loss measurements. Distilled water 
is recirculated downward through sand and is filtered and 
deaerated on each circuit. When sand is placed, air is removed 
by agitation and back washing. Overall porosity is controlled 
b^5 subsidence of bed after expansion by back wash. Six sands 
are to be studied: (l) uniform sand with round grains, (2) crvished 
quartz of uniform size, (3) homogeneous non-uniform sand with 
round grains, (-1) homogeneous non-uniform crushed quartz, (5) non- 
uniform round sand stratified as to grain size, and (6) non-uniform 
crushed quartz stratified as to grain size. 
Work on uniform sand with round grains has been completed. 
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(877)- (a) 

(b) 

(c) 
■ (d) 

(e) 

(f) 

(g) 

(h) 

ELECTRIC NETWORK ANALYZERS EOR HYDRAULIC ANALYSIS OE WATER 
DISTRIBUTION SYSTEMS. 
Dept, of Civil & Sanitary Engineering and Dept, of Electrical 
Engineering, M. 1. ' T. .. 
Master’s thesis. 
H. T. Str android. 
Prof. T. R. Camp or Prof. H. L. Hazen. 
To study practicability of using lamps as resistance units to 
represent pipes in an electrical model of a pipe network. 
Study comprises investigation of change of resistance in lamp 
filaments with temperature with view to selecting lamps and 
coil eoponding cui rent range with wnich V — to correspond 

with analogous pipe friction formula h = kQx. 
In progress. 

S. MORGAN SMITH COMPANY.' 

(878) (a) ADJUSTABLE BLADE PUMP CAVITATION TESTS. 
(b) S. Morgan Smith Company. 
(c) Commercial research. 
(d) 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 cavitation limits for the full size pumps 

in their field setting. 
(g) A complete model consisting of an adjustable-blade impeller, 

guide-vane casing, elbow suction tube and elbow pressure tube 
was used for the cavitation tests. The suction and discharge 
tubes are each connected to large steel tanks. Movable gates 
control the water level in each of the tanks. The level in 
the suction tank can be lowered to a level of approximately 
20 ft below the center line of tile impeller. Vacuum is 
created in the suction box in order that the intake is at all 
times submerged. This cavitation stand is known as an open 
system since the water used is circulated in an open channel. 
During tests the whole system was submerged to avoid taking 
air into it. 
Sigma was determined by the usual method - Sigma equals 

barometer in feet of water minus the vapor pressure in feet 

of water above 32° p. minus the suction lift in feet divided 
by the total head. 
The discharge was measured by rated piezometers which are 
located in the suction tube. The pump shaft is direct con¬ 
nected to an electric dynamometer onerated as a motor and 
connected by means of lever a to a beam scale. The head is 
measured by •piezometer connections located at the entrance 
to the suction tube and at the discharge end of the pressure 
tube. 

(h-) Tests are now -in progress. 
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( 879) (a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(e) 

(h) 

ADJUSTABLE BLADE AXIAL FLOW PUMP EFFICIENCY, HORSE-POWER AND 
DISCHARGE TESTS. 
Canadian X General' Finance Company, Ltd. , Sao Paulo Tramway, 
Light and Power Company, Ltd., Traicao Pumping Plant. 
Commercial research. 
R. Sahle, H. B. Bennett and testing crew for the S. Morgan 
Smith Company, F. T. Simson, Engineer of the Canadian X General 
Finance Company, Ltd. 
Engineering Department, George A. Jessop, Chief Engineer. 
To determine the discharge in cfs, the horse-power, and 
efficiency of a full-size adjustable-blade axial-flow pump 
in its permanent field setting. To determine the horse-power 
and efficiency when operating the pump impeller in the 
reverse direction as a turbine. To obtain complete information 
so that the pump can be most efficiently ooerated over the 
entire range of head from 4.5 to 7.5 meters. To determine 
the blade angle where minimum running torque will occur, the 
runaway speed and the maximum hydraulic thrust. To rate 
piezometers located at various points in the suction and pressure 
tubes. 
An exact model was made of the prototype impeller, guide-vane 
casing, elbow suction tube and elbow pressure tube. The 
tubes were made of plate steel and were built-up in sections 
and welded together to conform with the prototype design. 
The impeller blades were carefully set and locked in a series 
of seven positions or angles covering the full movement. At 
each position efficiency, horse-power and discharge tests 
were conducted over a large range of speeds to cover the 
required proportional speed as determined by the field head 
conditions. At each position of the blades, running torque 
was determined by maintaining a constant speed and a constant 
water level in the discharge pit which was entirely water 
tight. 
The power input and output were measured by an electric 
dynamometer and a precision beam scale. The head was measured 
by piezometer connections located at the entrance to the 
suction tube and at the discharge end of the pressure tube. 
The discharge was measured by a sharp-crested weir without 
end contraction. 
The test was conducted as an acceptance test for the Canadian 
& General Finance Company, Ltd. Engineers. 

(8$0) (a) FRANCIS TURBINE EFFICIENCY AND POWER TESTS. 
J (b) S. Morgan Smith Company. 

(c) Research. 
(d) R. Sehle, H. B. Bennett end testing crew for the S. Morgan 

Smith Company. 
(e) Engineering Department, George A. Jessop, Chief Engineer. 
(f) To improve the capacity and efficiency of turbines of 

standard design. 
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(g) Investigations were carried out in an open flume setting. 
All tests were conducted over a large range of speed and 
sufficient number of gate openings S3 that a curve can "be 
drawn to determine the exact opening to produce the maximum 
efficiency. Various lengths and tamers of vertical draft 
tubes were also tested with the above runner and wheel case. 

(h) Tests are completed. 

NEW YORK UNIVERSITY, HYDRAULIC LABORATORY. 

( 750) (a) LOSSES 0E HEAD WITH AIR AT LOW PRESSURES. 
(h) Experimental work has been completed and graduate student 

tlnesis is in preparation. ■ 

(751) (a) HYDRAULICS 0E SURFACE FILTER WASH. 
(h) Experimental work has been completed and graduate student 

thesis is in preparation. 

(881) (a) 
(h) 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

ERSE OUTFALL FROM CIRCULAR CONDUITS. 
New York University. 
Master's thesis. 
J. C. Morgan. 
John K. Vennard. 
To obtain the characteristics of jet trajectory, drop¬ 
down curves, etc., for use in the design of leaping v/eirs 
and with a view toward using the free outfall as a metering 
device. 
Laboratory measurements using 4" to 14" pipes with flows up 
to 2 cfs. 
Experimental work to be started immediately. 

NEW YORK UNIVERSITY, CHEMICAL ENGINEERING LABORATORY. 

( 884) (a) A STUDY OF STREAMING POTENTIALS. 
(b) New York University. 
(c) Graduate research for master's degree. 
(d) Professor H. J. Masson and Mr. E. Grabowski. 
(e) professor H. J. Masson. 
(f) To determine the relationship between Reynolds number, 

pressure drop and streaming potentials for a wide variety of 
fluids. 

(g) Using the conventional apparatus for determining Re vs. £ P* 
The electrostatic potential developed at different points of 
the system will be determined. 

(h) R. E. Trey'pal, Thesis, New Ytrk University Library. "Study 
of Development of Electrostatic Charges in a Flowing Liquid." 
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(885) (a) 

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

(f) 

(g) 

(h) 

THE EFFECT OF FLO’.7 OF ELECTROLYTE OTT DISTRIBUTION OF METAL 
DEPOSIT. 
New York University. 
Undergraduate thesis. 
Professor Masson and Messrs. D. Horvath and R. Burdynski. 
Professor Masson. 
The distribution of metal deposit defends on the nature of 
the flow - laminar oi turbulent of the electrolyte. Con¬ 
versely he distribution of seta! deposit will give an indica¬ 
tion of the nature of the flow east a body. 
A cylinder is immersed in a motionless copper sulphate bath 
and the distribution of cooper in the surface determined. The 
electrolyte is now set in motion from anode to cathode and 
the distribution of the deposit determined at different 
velocities. 
Mason B. Lindsey, Thesis, New York University Library, 
"A Study of the Effect of Flow of Electrolyte in Metal Deposit." 

OHIO STATS UNIVERSITY. 

(526) (a) 
(b) 
(c) 

(e) 

(H) 

DETERMINATION OF DISCHARGE COEFFICIENT OF FLOW NOZZLES. 
A.S.M.S. Special Research Committee on Fluid Meters. 
Calibration to determine accurately the coefficients of 
nozzles. 
Prof. S. R. Beitler. 
All projected experimental work to be completed by Jan. 
Results submitted to Committee for analysis. 

standard 

30,1939. 

(636) (a) 
(b) 
(c) 
(d) 
(e) 

(f) 

(g) 

(a) 

STUDY OF THE EFFECT OF PULSATIONS ON ORIFICE METERS. 
American Gas Association. 
Cooperative project. 
S. R. Beitler & J. B. Overbeck, 
prof. S. R. Beitler. 
To determine the error in reading of orifice meter caused 
by pulsating flow and to determine methods of eliminating this 
error. 
Tests are being made on meters installed on the inlet and 
outlet of compressor stations to determine tile error caused 
by pulsations, and, after these tests are analyzed, an attempt 
will be made to design eliminators. A device has been developed 
to record the intensity and frequency of pulsations, and the 
meter is set in series with a meter not subject to pulsation 
so that the error caused by the pulsation is determined. 
Considerable data have been taken, but they are as yet incomplete. 

(882) (a) 
(b) 

(c) 
(d) 
(e) 

(f) 

A STUDY OF SMALL ATOMIZING JETS. 
Standard Container Corporation. 
Cooperative project of Engineering Experiment Station. 
R. W. Hursh. 
Prof. S. R. Beitler. 
To study the hydraulic action of small vaporing jets as used 
in spray nozzles. 
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(g) Production spray nozzles are being tested for capacity and 
effectiveness of atomization by weight and photo processes. 

(h) Special machinery designed but no data taken. 

OKLAHOMA AGRI CULTURAL Aik) MECHANICAL COLLEGE. 

( 883) (a) 

00 

(c) 
(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

A SURVEY OF THE MINERAL CO HTSNT OF THS WATERS OF OKLAHOMA. 
Engineering Experiment Station at the Oklahoma Agricultural 
and Mechanical College, Stillwater, Oklahoma. 
Project of Academic Research. 
Dr. 0. M. Smith, Professor of Chemistry and Head of the 
Department of Chemistry and Chemical Engineering, in charge; 
Mr. H. S. Darcey, C. E., Sanitary Engineer of the Oklahoma 
State Department of Health; 
Mr. R. Dott, Geologist of the Oklahoma State Geological 
Survey; 
Mr. L. Cecil of the International Filter Company. 
Dr. N. M. Oboukhoff, Research Professor of Electrical 
Engineering and professor of Mathematical Physics. 
Determination of the mineral content of waters of Oklahoma 
in a form jf a survey. 
Experimental method covering practically all districts and 
sections of Oklahoma. 
Almost completed. 
Most probably will be published in January, 1939, as a 
Bulletin of the Engineering Experiment Station at the 
Agricultural and Mechanical College. 

OREGOIJ STATS COLLEGE 

(681) (a) 
(h) 

(c) 
(d) 
(e) 

(e) 

(n) 

FLOW AROUND SEEDS IE OPEL CHANNELS. 
Committee on Hydraulic Research, Am. Soc. C. E. 
J. C. Stevens, Chairman, Portland, Oregon. 
A research project nn flow around bends in open channels. 
C. A. Mockmore and Fred Merryfield. 
Prof. C. A. Mockmore, Corvallis, Oregon. 
An open channel, 18 inches wide and 10 inches deep, with 
several bend sections of 30-inch central radius have been 
designed and built to permit varying flow conditions. 
Taking of motion pictures now under way. A mathematical 
analysis based on observed conditions of flow at a section 
half way around a 18 —degree bend has been made. Relative 
values of acceleration and angular velocity of particles at 

various points in. the section have been computed and plotted 
for comparison. Preliminary report available. 
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( 370) (a) EARTH DAM INVESTIGATIONS. 
(b) 1. Pacheco Pass 'water District. 

2. The Goldfields Consolidated Mines Company. 
( c) Conducted as part of engineering research for design and 

selection of material for rolled-fill earth dams. 
(d) Charles H. Lee. 
(e) Charles H. Lee, Consulting Engineer, 

58 Sutter Street, San Francisco, California. 
(f) Study of physical properties of soils as related to rolled-fill 

earth dm construction. 
(g) Mechanical analysis by hydrometer method, specific gravity 

determinations, compaction tests, permeability tests, etc. 
(h) Completed. 
(i) General conclusions from results included in following technical 

papers: 
1. Selection of Materials for Rolled-fill Earth Dans, 

with discussion, by Charles Id. Lee, Trans. A.S.C.E., 1938 
(Vol. 103) P.l 

2. Some Problems in the Design of Earth Embankments, 
by Charles E. Lee. Paper read before S. P. Section, 
A.S.C.E. at meeting of October 18th 1958. 

3. Graphical Representation of the Mechanical Analyses 
of Soils. Discussion by Charles K. Lee, Proc. A.S.C.E. 
September 1938, ?. 1438. 

(752) (a) 

(b) 

(c) 

(a) 
(e) 

(f) 

STUDY OF REMOVAL OF SALT WATER FROM DREDGER-FILL BY DRAINAGE 
AND LEACHIMG. 
Golden Gate International Exposition, Department of Works, 
Treasure Island, San Francisco, California. 
Laboratory and field research. 
Charles E. Lee. 
Charles K. Lee, Consulting Engineer, 

58 Sutter Street, San Francisco, California. 
Determination of an inexpensive and rapid method for reducing 
groundwater level and salinity in a new dredger-fill to the 
point where any variety of horticultural vegetation could be 
planted without injury or retarded growth. The dredger-fill 
(Treasure Island) is composed of material excavated from the 
bottom of San Francisco Bay and is largely fine sand with 
occasional balls of blue marine clay and thin layers of clay. 
The central portion of the fill was saturated with salt water 
to within one foot of the surface and all portions were 
impregnated with salt. Eater level was to be lowered to at 
least 6.5 feet below the surface end chlorine content of the 
soil was to bo reduced from over 5000 p.p.m. to less than 
100 .rn 



48 

(g) The method as originally outlined was followed essentially as 
follows: 
1. Gravity salt water was removed from the fill to a depth of 

10 to 13 feet below ground surface by means of batteries of 
1-1/4 inch v/ell points sunk to a depth of 25 feet and con¬ 
nected by suction-headers to pumps discharging into pre¬ 
viously constructed storm sewers. 

2. Adhesive saline soil moisture in sand was leached out, 
reducing chlorine from a concentration of 3000 to 5000 p.p.m. 
to less than 100 p.p.m. This was accomplished by natural 
rainfall supplemented by sprinkling the surface with fresh 
water where drainage was incomplete at the time of rainfall. 

3. Saline clay balls were removed from backfill around trees and 
shrubs and beneath lawn and annual plants, and gypsum mixed 
with the backfill at the rate of 1 lb per cubic foot, to 
act as a flocculating agency to break up the clay and facilitate 
leaching by water from garden watering. 

(h) Laboratory and field tests have been completed, planting exceeding 
3000 trees, many thousand shrubs and 30 acres of lawn and garden 
have been completed, and after an elapse of from 4 to 6 months 
have shown no indication of injury from salinity. 

(i) Report of laboratory and field tests submitted to Director of 
Works, Golden Gate International Exposition. Brief description of 
method and results in Engineering Hews Record, October 13th 1938, 
pp. 462-±63. 

(916) (a) 

(b) 

( c) 
(d) 
(e) 

(f) 

(S) 

STUDY 0E IFCREASIYG THE 
SODIUM CHLORIDE. 

IMPERMEABILITY 0E CLAY MEMBRAHE BY USE 0E 

Golden Gate International Exposition, Department of Works, 
San Erancisco, California. 
Laboratory and field research. 
Charles H. Lee. 
Charles H. Lee, Consulting Engineer, 
58 Sutter Street, San Erancisco, California. 
To select an inexpensive method for placing an impervious clay 
lining upon the bottom of the 7-ac.re fresh-water lagoon at 
Treasure Island, San Erancisco, California. The lagoon basin 
is excavated in permeable unsaturated sand, and the depth of 
water is to be 3 feet. Losses by seepage are to be reduced as 
nearly as possible to aero. 
Investigations first included selection of well-graded clayey 
material capable of a high degree of compaction by use of 
mechanical rolling equipment. Eor this purpose mechanical analysis 
and compaction tests wore made. A second line of investigation 
was to determine the effectiveness of solutions of sodium chloride 
in rendering more cohesive and impermeable the spread and rolled 
10-inch clay layer. Eor this investigation, tests were made of 
the chemical cc..tent of the clay ''oil solution, the degree of 
flocculation in the natural clay, the def occulating effect of 
applying sodium chloride solutions of various strengths followed 
by working with fresh water, and the change in physical properties 
of the clay, including permeability, as the result of the salt 
treatment. 
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(h) Laboratory tests have "been completed indicating that the selected 
clay could he rendered impervious by the use of sea water. Clay 
has been selected, placed in the lining and rolled, sea water 

• has been pumped into the lagoon and held for a period of 45 days, 
after which it was pumped out and the lagoon filled with fresh 
water. The initial rate of fresh water seepage through the 
rolled clay lining, as determined in a test pool, was 1 inch per 
day. When salt water was introduced into the lagoon, the rate 
was reduced to 0.7 inch per day with marked increase in cohesiveness 
of the clay as compared with that using fresh water. After drain¬ 
ing off the salt water and refilling with fresh water, the initial 
rate duri- g the first four days was reduced to 0.4 inch. It is 
anticipated that this rate will be greatly reduced within a period 
'of 50 days, after the fresh'Water has thoroughly'penetrated and 
washed the clay lining. 

(i) Report is being prepared in the form of a technical paper for 
submission to the A.S.C.E. 

TBS PENNSYLVANIA STATS COLLEGE. 

(137) (a) 

(c) 
(e) 
(h) 

A STUDY OF VARIOUS TYPES ADD KIDDS 'OS STILLING DEVICES FOR USE 
IN CHANNELS OE APPROACHED WEIRS FOR OTHER PURPOSES. 
Research. 
Professor Elton D. Walker. 
The bulletin is still under preparation, work having been 
delayed by pressure of other duties of the investigators. 

PRINCETON UNIVERSITY. 

( 886) (a) 

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

(f) 

(s) 

AN INVESTIGATION INTO THE ANGULAR CHARACTERISTICS OF AN 
ADJUSTABLE BLADE CURRENT METER. 
Graduate thesis for degree of M. E. 
Experimental research. 
Marshall C. Long. 
Lewis F. Moody, Professor of Hydraulic Engineering. 
To determine the characteristics of an axial-flow, adjustable 
blade current meter in turbulent flow. 
The instrument has been described by previous investigators. 
It was constructed in the Engineering Dept, shop and for this 
investigation it was rebuilt, with the addition of ball bearings 
furnished by the Pennsylvania Water and Power Company, and other 
modifications. The work was. a continuation of 'earlier experi¬ 
ments in this field previously reported. Extensive tests were 
made, tee meter being moved through still water at various angles 
of obliquity, and with the propeller 'blades adjusted at various 
pitch angles. 
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(h) At a pitch angle of 11.4 degrees the meter registered the 
true cosine component of the velocity within one-half of one 
percent accuracy up to thirty degrees of flow obliquity. 
At pitch angles "below ten degrees the meter over-registers, 
and at pitches above about fifteen degrees it under-registers. 
The meter thus furnishes in a single instrument means for- 
obtaining in sequence both types of registry; or, for se¬ 
curing results free from turbulence errors for use in the 
single-meter method of water measurement, with satisfactory 
accuracy. 

(i) The paper was awarded the graduate student prize of the 
American Society of Mechanical Engineers, December 1938. 

RENSSELAER POLYTECHNIC INSTITUTE. 

'( 887) (a) USE 0E A DIAPHRAGM FOR MEASURING FLOW THROUGH A VENTURI FLUME. 
(b) General scientific research. 
(c) Undergraduate thesis. 
(d) Stuart Mason Phelps. 
(e) professor Grant E. Palsgrove. 
(f) To determine the characteristics of a flexible diaphragm 

measuring apparatus used in connection with a Parshall measuring 
flume. 

(g) From a large elevated ta;ik water was allowed to flow through a 
calibrated Venturi meter into a rectangular concrete flume and 
thence through a 6" wooden Parshall flume arranged for free-flow 
condition only. Rate of flow varied from 0.25 cfs to 0.85 cfs. 
Two shapes, (circular and square), three sizes (1", 311, 4n) and 
two thicknesses (v ry thin sheet rubber and ordinary automobile 
tire tubing) of diaphragm were used. 
Readings of head in Par shall flume were observed on a glass 
tube mounted in front -of a target and connected to the bottom 
of a vertical sliding- rod which was graduated and capable of 
vertical motion through a vernier block. 
Within range of experiments to date, diaphragm gives very 
consistent measure of rate of flow (maximum variation found, 3$; 
within great majority of runs, variation found was less than l/o). 
The 3" diaphragm seems to be most satisfactory, although size, 
shape and thickness of diaphragm apparently have no effect on 
accuracy of readings with above indicating device, hence the 
possibility of use of flexible material particularly adapted to 

withstand abrasive or chemical actions. Resulting equation:- 

Q= 2.20 H1*60; for 6!I flume. 
(h) Project: incomplete; part herein reported available at Rensselaer 

Polytechnic Institute Library. 
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(688) (a) INVESTIGATION OF FLOW CONDITIONS FOR A FIXED AIR BUBBLE IN A 
WATER CONDUIT. 

(Id) General scientific research. 
(c) Undergraduate thesis. 
(d) Peter John Musante, Jr. 
(e) Professors Grant K. Palsgrove and Janes J. Devine. 
(f) To determine the water velocity in a tube necessary to hold 

a limiting size air bubble "Fixed" for angles of inclination 
of tube from 0 to 90 degrees with horizontal. 

(g) Two tubes of the same size were used (3.7 cm. internal 
diameter). Tube A to approximate a smooth tube with no dis¬ 
continuity or interference, tube B to approximate a pipe 
line with a branch taken off at 90° to the longitudinal axis 
of pipe. Water supply was taken from an overhead tank under 
constant head. It was found that the maximum velocity in all 
cases appeared at 45° inclination of tube where a definite 
break in the curves of velocity vs. inclination occurs. 
From 0° to 45°: -Vs 

Q-J.15 

© ~ degrees inclination. 

4.48 
From 45° to 90°: V - “ „ „ 

e °-3 

(h) Project incomplete; part herein reported available at 
Rensselaer Polytechnic Institute Library. 

(i) This work is a continuation of that by Alessandro Veronese in 
Milano, Italy. 

S TANFORD UNI VERS ITT. 

( 889) (a) 
(b) 
(c) 
(a) 
( e) 
(f) 

(g) 

00 

CHARACTERISTICS OF BORE WAVES. 
Research. 
Research. 
J. Hedberg. 
Prof. J. Hedberg. 
To study the details of their transmission especially around 
bends, into constricted or expanded sections and to find out 
ways and means of reducing or eliminating a wave after it 
has once started. 
Production of bore waves at the end of a rectangular channel 
and observing its progress past various channel constructions. 
In construction stages. 

(890) (a) VARIABLE DISCHARGE OF A RECTANGULAR CHANNEL. 
(b) Research. 
(c) Thesis for the Degree of Engineer. 
(d) M. Mechain Adams. 

(e) J. Hedberg. 
(f) Checking of the varied flow equation with particular attention 

to the nature of the frictional resistance term. 
(g) A variable discharge of known character is introduced into a 

rectangular channel and a complete record, of depths obtained along 
the channel. From these and the known volume discharged, all the 
flow factors are evaluated and the friction term isolated. 

.(h)#In#construction stages. 
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SYRACUSE UNIVERSITY. 

(891) (a) PROPORTIONAL WEIR STUDIES. 
(b) Departmental research, project. 
(c) To study characteristics of a weir in which the discharge 

will he proportional to the first power of the head. The 
weir will consist of a sharp-edged rectangular notch in a 
wall having a cross-section in the form of a cycloid curve. 

(d) Louis Mitchell and Cecil S. Camp. 
(e) Prof. Cecil S. Camp. 
(f) To determine coefficients and adaptability to practical use. 
(h) Construction stage. 

UNION COLLEGE. 

( 892) (a) PLOW THROUGH SHARP-EDGED RECTANGULAR WEIRS AND VERY NARROW 
RECTANGULAR SLOTS. 

(b) General research. 
( c) General research. 
(d) Prof. Robert V. Abbett. 
(e) Prof. Robert W. Abbett. 
(f) To determine causes of variation in weir formula coefficients. 
(g) Plow tests on weirs having crest lengths varying from 

1/4 inch to 4-8 inches. 
(h) Project completed and results published in Engineering 

News-Record, October 6, 1937. 

(893) (a) 
(h) 
(c) 
(d) 
(e) 

(f) 

U) 

» 

EXPERIMENTS ON THE HYDRAULIC CHARACTERISTICS OF SPRAY NOZZLES. 
Union College and The Anthony Co., Long Island City, N. Y. 
General research. 
Prof. Robert W. Abbett. 
Prof. Robert W. Abbett. 
To improve the design of spray equipment for concrete curing 
chambers and moist rooms. 
Experiments to develop a spray nozzle operating under 
hydrostatic pressure which will prodn.ce a spray suitable 
for concrete curing purposes. 
Project completed and results published in Engineering News- 
Record, April 28, 1938. The experimental nozzle produces a 
satisfactory spray from hydrostatic pressures from 25 lb 
per sq in. up. 

( 894) (a) AN INVESTIGATION OF SPLASH PHENOMENA. 
(b) General research. 
( c) General r.,search. 
( a) Rob er t V. Abbet t. 
(e) Prof. Robert V. Abbott. 
(f) To define the en-. rgy transformations involved in various 

splash effects. 
(g) An attempt is being made to determine the mathematical lav/s of 

splash energy from measurements and photographs of splash 
patterns created by objects of various forms. 

(h) .Project incomplete and inactive at the.present,time... 
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THE STATE COLLEGE OF WASHINGTON. 

(628) (a) RESISTANCE OE SPECIALLY DESIGNED BENDS FOR 6-INCH PIPE. 
(b)-[c) Private research in cooperation with Engineering Experiment 

Station. 
(a) E. R. Fosdick. 
(e) Professor J. G. Yfoodburn (now ai University of Wisconsin) 
(f) To determine loss of head due to specially designed 90-degree 

bends in 6-inch pipe, as compared to loss due to standard cast- 
iron bends. 

(g) Piezometers on bends and in approach and discharge pipes 
were used to measure the loss of head. Discharge was measured 
over a 90-degree V-notch weir. 

(h) Tests completed and report available in Engineering Experiment 
Station Bulletin No. 51, "Diversion Losses in Pipe Bends". 

( 895) (a) ACCURACY OF VARIOUS WEIR FORMULAS. 
(b)-(c) Department of Civil Engineering and Engineering Experiment 

S tation. 
(d) Professor J. G. Woodburn and students. 
(e) Professor J. G. Woodburn (now at the University of Wisconsin). 
(f) To compare the accuracy of the various weir formulas. 
(g) Ill tests on sharp-crested weirs were made at different 

heads, and the accuracy of the discharges as computed by the 
various formulas was compared with the measured discharge. 

(h) Tests complete and report available as Engineering Experiment 
Station Bulletin No. 53, "Check List of Weir Formulas". 

(896) (a) APPLICATION OF PEESSURE-MOMENTUM THEORY TO BROADCRESTED WEIRS. 
(b)-(c) Dept, of Math, and Mechanics at University of Minnesota 

and Dept, of Civil Sng'r at Washington State College. 
(d) Professors H. A. Doeringsfeld, C. L. Barker. 
(e) Professor C. L. Barker. 
(f) To develop a formula for determining the flow over a 

broadcrested weir without the use of empirical coefficients. 
(g) Several weirs of various sizes were tested, and the 

theoretical formulas checked for accuracy agadnat the observed 
discharge. 

(h) Experimental work completed and report being prepared. 

WEST VIRGINIA UNI VERS IT Y. 

(897) (a) 

( c) 
(a) 
(e) 

(f) 

(g) 

EFFICIENCY RATINGS OF SEDIMENTATION BASINS. 
Undergraduate thesis. 
Esther R. Ben for d. 
H. W. Speiden. 
To study the effects of various baffle systems on the efficiency 
of a model circular sedimentation basin. 
A model approximately l/30th the size of the basin used by the 
Morgantown Water Co. was built and tested at two rates of flow. 
Two different systems of baffles were tested. Various methods 
of measuring the efficiency of volumetric displacement are 
discussed. 



(ii) Complete. 

(i) efficiency tests were conducted “by the usual method of adding salt 
to the influent and testing the effluent for chlorides. Some 
criticism of the method of adding the salt is probably justified. 
Results were suite erratic. 

UNIVERSITY QF WISCONSIN. 

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

(b)(c) Doctor’s thesis. 
(d)(e) Professor Arno T. Lenz. 
(f)(g) Discharge coefficients for V-notch weirs with angles ..from 

10 to 90 degrees inclusive were obtained by precise 
measurements for water and two oils. Temperatures of the 
liquids were controlled and the corresponding values of 
viscosity and surface tension determined. These have 
been correlated by dimensional analysis,.! and the 
results are being checked with data from other experimenters 

(h) Bulletin in preparation, probably available in September. 

(768) (a) STANDARD WEIR STUDIES. 
(b)(c) Departmental research project in cooperation with the 

Graduate School. 
(d) L. E. Bidwell. (e) Prof. J. G. Woodburn. . 
( ) Study of the accuracy of 11 international standard weir 

formulas for heads uo to 1 ft; determination of effect of 
variations in weir design on accuracy of discharge measurements 

(g) A steel flume 20 ft long with a glass-sided section 6 ft long 
has been built in the Laboratory. The width of tiie flume is 
2 ft and the depth 3 ft. A sharp-crested weir 2 fit high has 
been installed in the glass-sided section. Flows are measured 
volumetrical1y. 
The first variation in design which is being studied is 
the determination of the amount of air required under the 
nappe in order that the head-discharge relation will not be 
affected. The amount of air required is measured by number 
of 1-in. pipes required, as well as by a larger pipe with 
an air-flow meter. A comparison of accuracy has been made 
of two methods of reading the head on the weir: (l) Hook 
gage in stilling well at side of flume connected by pipe v/ith 
bottom of flume 3 ft upstream from the weir. (2) Point 
gage in the center of the flume 3 ft upstream from the weir. 

(h) Volumetric tests have been made for flows up to 0.8 cfs. 
Comparison of results is being made with each of the 
11 formulas. Preliminary studies have been made of air 
requirement and of best methods of measuring the air supply 
required under the na roe. 
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( 898) (a) TRAVEL OF SURGE 
(b)(c) Departmental 
(d) S. R. Dodge, 
(e) Professor J. 
(f) To determine 

WAVES IN OPEN CHANNELS, 
research project. 

B. R. Blackwell, E. A. Menuez. 
G. Woodburn. 
the rate of travel of surge waves and 

effect of variations in 
rate of travel. 

width, and depth of channel 
the 
on this 

(g) A rectangular wooden flume 1 ft vide and 80 ft long has 
been built in the Laboratory. Preliminary tests involve 
determination of value of n for flow at various depths 
and at various grades of the flume. The next step will be 
a study of rate of travel of waves of increasing and 
decreasing depth to check tile general theory on this subject. 
This preliminary work will be followed by a study of the 
rate of travel of surges caused by slow opening and closing 
of head gates. The flume vail then be widened in places 
to determine if possible the effect of these wide mlaces on 
the rate of travel of the surge wave. The effect of deepening 
the flume will also be studied. Prom a small-scale model it 
is hoped that progress can be made to tests on larger flumes 
and on natural water courses. 

(h) Construction of the flume is completed and experimental work 
is beginning. 

(899) (a) PLOT OP FLUIDS THROUGH SHARP-EDGED ORIFICES UNDER LOW HEADS. 
(b)(c) Master's thesis. 
(d) E. A. Menuez. 
(e) Professor J. G. Woodburn. 
(f) To determine the relations between orifice coefficients and 

Reynolds and Weber's numbers; also critical velocity in a 
jet in the atmosphere. 

(g) Discharges of orifices from f-in. to 2-in. diameter are to 
be measured for fluids of various viscosities and surface 
tensions, to determine the relation between the various 
measured quantities and tme results obtained by dimensional 
analysis. By photographic methods it is proposed to 
determine the distribution of velocity throughout the jet. 
Photographs will be made under a beam of parallel light 
1/8 to l/4-in. in width parallel to the jet covering both 
horizontal and vertical traverses of the jet. The photo¬ 
graph will be timed by a moving slit motivated by a falling 
weight which will control the light beam. 

(h) Apparatus has been constructed for accurate determination of 
viscosity and surface tension in fluids. An orifice tank 
has been constructed and measurements have been made on 
discharge coefficients under heads varying from 0.030 to 
2.500 ft. Apparatus has been designed for velocity determina¬ 
tion. 
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(900) (a) WATER APPLICATION EFFICIENCY STUDIES WITH SPECIAL REFERENCE TO 

UTAH WORK. 
(b)(c) Master's thesis. 
(d) Wayne D. Griddle. 
(e) Professor J. 0. Woodburn. 
(f) To determine more efficient practical methods of applying 

irrigation water to the land. 
(g) Field studies of existing method of water application nov; 

used by irrigators and experiments with new methods 
developed from a study of the physical characteristics of 
the various soils, together with a review of tne published 

literature on the subject. 
(h) Field studies have heen made during the past two summers 

in Utah County, agriculturally one of the most important 
counties of Utah, Typical farms throughout the county 
were seledted for study. Soil types varied iron a light 
sandy soil to a heavy red clay. Crops and methods or types 
of irrigation were varied. Field studies have "been com¬ 
pleted and analysis of the results is in progress. 

(901) (a) HYDRAULICS OF HEAD FLUMES, DROP INLETS AND ENERGY DISSIPATORS 

USED BY THE SOIL. CONSERVATION ShTICE. 
(h)(c) Undergraduate theses. 
(d) E. Bartz, D. Hilgendorf, W. H. Tamm, R. J. hitchera, 

Mr. &. Mrs. J. Huppler. 
(e) professor J. G. Woodburn. 
(f) Determination of coefficients oi discharge, of variation of 

pressure, and of methods of dissipating energy in the 

outlet. 
(g) Small-scale models will he constructed and tested in the 

Laboratory. Three different sizes of models will oe 
teste to determine the effect of variation in scale. The 
model flows and heads tested will correspond to the flows 
and heads encountered in small dams used "by the Soil 
Conservation Service for controlling erosion. 

(h) The fall semester has heen devoted to the study of litera¬ 
ture on this subject and planning and designing the models. 

Testing will start the second semester. 

(902) (a) PERFORMANCE OF SPRING-LOADED WATER-HAMJ/iER RELIEF VALVES. 

(b)(c) Master's thesis. 
(d) ?. S. Davy, E. H. Strand. 
(e) professor L. H. Kessler. 
(f) Experimental study of the behavior ox flat disc—type spring- 

loaded relief valves on Iprge pipe lines to determine 
coefficients which can he used in computing the reduction of 
water-hammer pressures resulting from the use of such valves. 



(g) Jive-in. relief valves with springs of various moduli were 
used in the experiments. The coefficients of discharge for 
various lifts of valve were determined, and an analytical 
method was developed for predicting reduction in water- 
hammer pressures when these valves are used on large pine- 
lines such as those supplying locomotive hydrants. Field 
tests conducted a number of years ago have been correlated 
with the laboratory investigation and with the analytical 
metho d. 

(h) Tests have been completed and thesis has been filed in 
the University Library, A technical paper setting forth 
the results of the study is in preparation. 

(903) (a) RELIEF FROM WATER HAMMER IN SMALL COMPOUND PIPES. 
(b)(c) Undergraduate thesis. 
(d) C. J. Harrison H. R. panzer, T. B. Prawdzik. 
(e) Professor L. H. Kessler. 
(f) To stud,, the behavior of air chambers and mechanical- 

pneumatic arresters in reducing water-hammer iiressures on 
compound nipes in series and to compare the results with 
previous test data on simple pipes, 

(g) Length of the test pipelines in series are varied from 
50 to 400 ft. Air chambers and arresters wit t useful air 
volumes from 4 to 8000 cu in. are connected just above the 
quick-closing valve at the discharge end of the line. The 
smallest diameter in the series is used at the discharge 
end. Diameters of test pipe are l/2, 3/4, 1, lp, and 
2 in. Variations in pressure are recorded on chronomatic 
drums stylus-cperated by two different types of high-speed 
indicators. 

(h) The work of the first semester has been directed largely 
toward learning and improving the technique of making 
water hammer tests. Tests will start in February. 

(904) (a) 
(b) 
(d) 

(f) 

<g) 

(h) 

MONTHLY VALUATION OF RAINFALL INTENSITIES IN WISCONSIN. 
(c) Research in Hydrology. 
(e) Professor Arno T. Lenz. 
To determine whether extreme rainfall intensities are 
likely to occur with snow on frozen ground. 
Intensity data from six U. S. Weather Bureau records were 
combined into a single record of 204 station-years and 
analyzed. Intensity-frequency curves were drawn, for 
each month. From these curves a second set was drawn 
showing the intensity to ;e expected for each month for 
frequencies of 30 and 100 years for periods of 5 through 
120 minutes. It is concluded that the intensity to be 
expected in winter is much less than that expected in 
mid-sum:ier. For example,Auri.t storms of a given frequency 
will have only about one-third the intensities of July 
storms of the sane frequency. 
Project completed and reported in Transactions of the American 
Geophysical Union, Nineteenth Annual Meeting, 1938, Engineer¬ 
ing Reprint No. 66, College of Engineering Experiment Station, 
University of Wisconsin. Copies available upon application to 
the writer. 



WORCESTER POLYTEOHUIC INSnITUTE. 

(647) (a) 

(b) 
(a) 
(e) 

(f) 

(g) 

(h) 

STUDY OF ELECTRODES FOR SALT VELOCITY METHOD. 
(c) Alden Hydraulic Laboratory Research. 
L. J. Hooper. 
Prof. C. M. Allen. 
To determine the performance of various electrode designs under 
various operating conditions. 
Tests being made in 40" line, checking discharge measurements with 
a calibrated Venturi meter and a calibrated weir. 
In progress. 

(648) (a) REPRESENTATIVE AMERICAN HYDRAULIC LABORATORIES. 
(b) Alden Hydraulic Laboratory and Boston Society of Civil Engineers. 
(c) Inspection and report of Hydraulic Laboratories in United States 

and Canada. 
(d) L. J. Hooper. 
(e) Prof. C. M. Allen. 
(f) To become acquainted with current hydraulic laboratory' research in 

the United States and Canada. 
(g) Personal inspection trip. 
(h) Report completed. 
(i) Report published under above title as Section 2, Humber 1, 

of Vol. .LV, Journal of the Boston Society of Civil Engineers. 

(649) (a) INVESTIGATION OF ERRORS OF ^ITOT TUBES. 
(b) Alden Hydraulic Laboratory. 
(c) General research. 
(G) C. U. Hubbard. 
(e) Prof. C. M. Allen. 
(f) To determine the cause of and evaluate the systematic errors in 

pitot tube measurements, both in smooth and turbulent water. 
(g) 1. Continuation of measurements of mean angularity of turbulent 

flow in 12", 40", and 78" pines. Tests made with small vane 
indicator so connected electrically with a chronograph that 
the percent of time the flow angle is less than or greater than 
some arbitrary angle could be measured. The results when 
plotted on probability paper indicated values of mean angle 
which is also a measure of turbulence. 

2. Measurements of pressure pulsations as impact tip and wall 
piezometer to determine effect on pitot tube. Tests made with 
small diaphragm so connected electrically to a chronograph that 
percent of time that piezometer pressure exceeds variable 
reference pressure can be measured. Mean pressure pulsation 
found by -slotting results on probability paper. 

3. Tests to determine whether there is dynamic resistance to 
backflow of surges in manometer connected to pitot tube. 
Such a resistance would cause surges to be unduly weighted 
and too great an average nanometer reading* Tests made by 
measuring rate of flow into and out of pitot tip while tip 
is located in jet from 4" orifice. 
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4. Study of effect of support rod of pitot tube on reading of 
piezometer in pipe wall. Tests made by moving different 
sizes of dummy rod with respect to fixed wall piezometer. 
Effect of presence of rod on piezometer reading determined 
by noting change in piezometer reading from initial value 
when dummy rod was in distant position. 

5. Test of effect of pitot tip on wall piezometer reading 
because of "venturi effect11 in causing an increase in the 
velocity of the water past the tip. Effect appreciable only 
when pitot tip is large for the pipe. 

6. Further tests of the effect of a support rod on the pressure 
piezometer on the side of a pitot-static tip. A long tip 
with a side-pressure piezometer was moved longitudinally and 
angularly with respect to a dummy support rod. The effect 
of the dummy rod on the piezometer reading was taken as 
the change in reading from that obtained with the rod in a 
distant location. 

(h) The results of all of the above tests in addition to the calibration 
of a pitot tip on a rotating boom in still water by balancing the 
pitot impact head against a centrifugal head which was previously 
reported were presented in a paper 11 Investigation of Errors of 
Pitot Tubes" at the December meeting of the A.S.M.S. in New York, 
1938. 

(i) 1. Measurements of mean angularity of turbulent flow were found to 

be less than 3° in normal pines, too small to affect the reading 
of a pitot tube. The measured angularity compared well in 
magnitude with that computed from the Prandtl and Von Karman 
theory of turbulent flow* The angularity was found to be 
nearly constant across the pine. Angularity in a radial direction 
and that perpendicular to the radius of the pipe was found to be 
equal. 

2. Pressure pulsations agreed in magnitude with angularity (lateral 
pulsation) and were found to be too small to affect the true 
averaging of the velocity from the measured pulsating pressures. 

3. No dynamic resistance to the backflow of surges from a pitot 
tip could be detected, indicating that the true dynamic head 
would be read by a manometer in which the liquid was surging. 

4. The reading of the wall piezometer was found to be affected by 
the pitot support rod, the amount depending on the size of the 
rod and the relative position of rod and piezometer. 

5. The pitot tip was found to affect tno reading of the wall 
piezometer slightly, even when the piezometer was upstream 
from the end of the tip. The effect is proportional to the 
relative size of the tip and pipe. 

6. The support rod of a pitot-static tube was found to affect the 
reading of a single side pressure piezometer on the tip, the 
amount of this effect depending on the relative position of 
piezometer and support rod. 

The general cenodusicn was that the impact cip registered 
the true dynamic head and that the reason for a pitot coefficient 
different from unit;, was an error in reading the true pressure 
head. 



(905) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

(g) 

(n) 

(i) 

DIVERSION TUNNEL OUTIET MODEL TEST, LACKAWACK DAM. 
Board of Water Supply, City of New York, Walter Spear, Ch. Eng. 
Check of design by model testing. 
C. ¥. Hub'bard and 0. L. Brodie. 
Prof. C. M. Allen. 
To devise a method of reducing the kinetic energy in the 
water discharging from the proposed diversion tunnel so that 
the channel leading from the outlet to the river would not be 
damaged by flood discharges. 
Method was to construct a model of the lower end of the 
tunnel and stilling basin one-sixtieth full scale. Water was 
measured by calibrated 6" venturi meter. Tunnel proper was 
represented by 45 ft of six-inch pipe set at the correct slope. 
Pipe was painted inside with a waterproof paint which when 
tested showed the value of "n" to be 0.0082, almost the 
exact roughness to represent a concrete-lined tunnel sixty 
times as large. Changes were made in the stepped bottom of 
the diverging stilling basin until the most effective and 
most economical arrangement was obtained. 
Completed. 
It was found that by adding stepped projections on the 
vertical faces of proposed stens that the effectiveness in 
dissieating kinetic energy in the water flowing from the 
tunnel and up over the rising steps was considerably increased. 
The projections on the vertical faces of the steps prevented 
the water from being all deflected to the diverging side 
walls and caused a more uniform flow in the channel downstream 
from the stilling basin. 

(906) (a) 

(b) 

(c) 
(d) 
(e) 

(f) 

(b) 
(i) 

MODEL TEST 0E INTAKE CONTROL WORKS, DELAWARE AQUEDUCT. 
Board of Water Supply, City of New York. 
Checking design by model testing. 
C. W. Hubbard and Torris Eide. 
Prof. C. M. Allen. 
cz (g) To test two proposed methods cf conducting the water 
from Rondout Reservoir into the tunnel leading to the 
West Branch Reservoir. The maximum difference in head was 
300 ft, full scale. Each of the two designs was tested to 
determine the effectiveness in safely regulating the flow of 
water into the tunnel and also in -preventing the entrainment 
of air in the water. 
Completed. 
Tests were made to determine the effectiveness of a number of 
types of outlets and energy dissipators, so that the lower 
stilling chamber into which the drop pices discharged could be 

made as small as possible. Tests were made of the pressure at 
the top and bottom bends in the drop wipes in order that 
cavitation in the full-sine structure might be presented. Studies 
were made of the ability to crevent entrainment of air by observing 
the motion of fine air bubbles injected into the drop pipes. 
Measurement of the energy in the streams issuing from the various 
outlets were made by soecial pitot tubes. 
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( 907) (a) MEASUREMENT OF FLOW BY PITOT TUBES. 
(b) Hydraulic Power Committee of the A.S.M.E. 
(c) General research. 
(d) Prof. C. M. Allen, C. W. Hubbard, L. J. Hooper. 
(e) Prof. C. M. Allen. 
(f) and (g) As a continuation of the recent investigation of the 

errors of pitot tubes, to calibrate various recommended types 
of pitot tubes in different sizes of pipes with various degrees 

of turbulence. 
(h) Projeco started. 

(908) (a) 
(b) 

(c) 
(a) 
(e) 

(f) 

UNION VILLAGE DAM, SPILLWAY MODEL TESTS. 
U. S. Engineer Office, Providence District, Lt. Col. J. S. Bragdon, 
District Engineer. 
Checking flood control designs. 
L. J. Hooper and C. N. Morang. 
Prof. C. M. Allen. 
The purpose of these tests was to determine whether the designed 
spillway and channel would safely discharge a flow of 52,000 cfs 
with the reservoir water lev 1 at elevation 567 ft and to 
effect whatever economies in construction possible in the design, 
(to determine the discharge capacity of the spillway and channel 
and to improve the flow conditions where possible) 

(g) A 1:60 model of the project was made of concrete and wood. It 
comprised a section of the reservoir, entire approach channel, 
spillway crest, discharge chute and the rock surface to the 
downstream side of Avery Brook. A detailed study of the spillway 
crest shape was made with 1:16 scale crest sections in a 3-ft 
glass-sided flume. 

(h) Model studies and report completed. 
(i) The tests resulted in an increase in the discharge capacity of 

the spillway, improved flow conditions in the approach channel 
near the spillway crest, reduction of about 14$ in the excavation 
of the approach channel and a modification of the discharge chute 
to secure more uniform distribution of the water over the rock 
surface at the discharge end. 

(909) (a) UNION VILLAGE DAM, TUNNEL OUTLET TESTS. 
(b) U. S. Engineer Office, providence District. 

Lt. Col. J. S. Bragdon, District Engineer. 
(c) Checking flood control designs. 
(d) L. J. Hooper and C. IT. Morang. 
(e) Prof. C. M. Allen. 
(f) To determine the flow and erosion conditions at and beyond the 

tunnel outlet. 
(g) A 1:26 model was built of the project, using wood, concrete and 

sheet metal as dietat d by o&se of construction. The model com¬ 
prised a short section of the tunnel, the outlet portal and 
about 600 ft of the excavated downstream channel. 

(h) Project completed. 
(i) It was found that under the conditions existing in the project 

a stilling pool was naturally formed below the outlet, and 
further artificial control works 'were not deemed necessary. 
Minor improvements were made to the design portal. 
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(910) (a) XNIGHTSVILLE DAM, SPILLWAY. 
(b) U. S. Engineer Office, Providence District. 

Lt. Col. J. S. Bragdon, District Engineer. 
(c) Checking flood control designs. 
(d) L. J. Hooper and C. N. Morang. 
(e) Prof. C. M. Allen. 
(f) To determine the spillway capacity and the flow conditions in 

the spillway channel and river Led due to the spillway and tunnel 
discharges. 

(g) A 1:60 concrete model of the Enightsville Spillway was made, 
comprising a section of the reservoir and dam, approach channel, 
spillway, the entire tunnel, the spillway discharge channel, and 
a portion of the natural river bed. 

(h) Project completed. 
(i) The discharge capacity of the spillway was determined for a 

nunber of lengths and approach conditions. The design was 
modified to avoid the possibility of scour near the tunnel outlet 
and near one transition of the approach channel at the spillway. 

Oil) (a) 
(b) 

(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

(i) 

SPILLWAY TESTS, SURRY MOUHTAIF DAM. 
U. S. Engineer Office, Providence District. 
Lt. Col. J. S. Bragdon, District Engineer. 
Checking flood control designs. 
L. J. Hooper and C. H. Morang. 
Prof. C. M. Allen. 
To determine the discharge capacity of the spillway and the 
discharge channel under various conditions of operation. 
A 1:60 model of the Surry Mountain side channel spillway 
discharge channel as far as station 13+00 was made of wood and 
concrete. Discharges were measured with Venturi meters and the 
hydraulic gradients with traversing point gages. 
Project completed. 
The model tests indicated that some saving of rock excavation in 
the discharge channel and of concrete in the spillway could be 
effected without reducing the discharge capacity below the 
design figure. The design of the lower end of the discharge 
channel was modified to secure improved flow conditions. 

(912) (a) 

(b) 

(c) 

(a) 
(e) 

(f) 

(e) 

(h) 

CONDUIT IHTAKES. 
II.S.Engineer Office, Providence District. 
Lt. Col. J. S. 3ragaon, District Engineer. 
Checking flood control designs. 
L. J. Hooper and C. IN. Morang. 
Prof. C. M. Allen. 
To determine a short and simple intake transition for a tunnel 
roof. 
A series of tests of intake shames was made in a 5-ft test flume. 
Although only four shames were tossed, the effect of 15 different 
arrangements was determ■ ,ed by varying the elevation of a false 
floor in the intake and conduit. The hydraulic gradient was 
measured for three discharges for each model arrangement. 
Project completed. (i) These tests were not made for a specific 
project but were intended to be o f general as sistance #in ^ design.# 
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(913) (a) PIEZOMETER STUDIES. 
(b)(c) Alien Hydraulic Laboratory research project. 
(d) L. J. Hooner. 
(e) Prof. C. M. Allen. 
(f) To obtain an open flume check of piezometer performance. n 
/ \ - . . ■ U11 vf 

(g) An open tilting flume 12" square in cross-section and 22 ft/was 
set up in a 5-ft test flume. A piezometer section was con¬ 
structed 5 ft from the downstream end. Water surface checked 
with a traversing point gage. Water discharge measured with a 
calibrated 12" x 6" Venturi meter. 

(h) Tests completed. 
(i) Tests indicated that the piezometers used checked the average 

water surface within l/o of the mean velocity head of the water 
flowing. Velocities between 2.5 and 7.5 fps used. Smooth 
flume walls and walls roughened with galvanized wire screen 
l/3" mesh were tried, but the result was unchanged. 

(914) VENTURI METER DESIGN. 
(b) & (c) Alden Hydraulic Laboratory Research. 
(d) L. J. Hooper. 
(e) Prof. C. M. Allen. 
(f) To find a reliable, compact design for a Venturi meter. 
(g) Designs were made for a 10" x 5" and for a 8" x 4" meter. Two 

meters of each design were tested, the discharge being checked 
by a weighing tank. 

(h) Work completed, no formal report made. 
(i) It was found that a 10" diffuser 3 throat diameters long, 

followed by a sudden expansion to the normal pipe size, gave 
a meter with an overall loss of 14$? of the measured deflection. 
This allowed the overall length of the 10" meter to be reduced 
to 30" and the 8" meter to 24". The 10" meter inlet transition 
used the A.S.M.E. flow nozzle shape, the 8" meter inlet provided 
a uniform acceleration of the velocity head in the first half, 
followed by a uniform deceleration as the throat was approached. 
The 8" meters had a practically constant coefficient with 
Reynolds Numbers in excess of about 10°. The 1 11 meters gave 
coefficients which continually increased with the discharge, 
covering a range of 2$ for Reynolds Numbers between 2 x 10° 
and 10®. 

(915) (a) 

00 
(c) 

(d) 
(e) 

(f) 

(g) 

00 

DRAET LOG TESTS. 
Pitometer Log Corporation. 
Testing various designs. 
L. J. Hooper. 
Prof. C. M. Allen. 
To determine a desiun of a projecting rod which will allow the 
draft of a ship to be measured. 
Various designs have been tested on the boom, in a pipe line, 
and on a destroyer. 
Work in progress. 
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U.S. GOVERNMENT LABORATORISS. 

CORPS 0? ENGINEERS, 30SEVILLE HYDRAULIC LABORATORY. 

Explanatory Note - This laboratory was formerly located at Government 
Moorings within the city of Portland on the banks of 
the Willamette Paver about l;j miles from Linnton. It 
has been variously referred to as the Bonneville 
Hydraulic Laboratory and the Linnton Hydraulic Labora¬ 
tory. 

The laboratory at Government Moorings was dis¬ 
mantled early in 1938 and is now being reconstructed 
at the site of the Bonneville project, Bonneville, 
Oregon. At its former location it was devoted largely 
to studies of the Bonneville project. The results of 
those studies a near in a 3-volume report under date 
of June 30, 1937. (See Completed Projects - Abstracts.) 

SPILLWAY OP MUD MOUNTAIN DAM. 
U. S. Engineer Department, North pacific Division. Col. C.H.Lee, 
Division Engineer, C. I. Grimm, Head Engineer. 
Mud Mountain Dam is a flood control project on Puyallup River, 
Washington. Designs are now in progress. The hydraulic features 
of the spillway and tunnels are to be studied by means of models. 
Major T. D. Weaver, District Engineer, with Ben L. Peterson and 
P. L. Hi slop engineers in direct charge of studies and J. C. 
Stevens as Consulting Engineer. 
Division Engineer, U. S. Engineer Office, Portland, Oregon. 
To obtain data to aid in design and construction of the project. 
Experimental work done by means of models. Water is supplied to 
a storage tank from which it is circulated by pumps to the 
various models and returned to the storage tank. 
Work is just being started. 
See explanatory note above. 

(917) (a) 

00 

(c) 

(d) 

(e) 

(f) 
(g) 

(h) 

(i) 

U. S. GEOLOGICAL SURVEY. 

(697) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

STUDY OF INTAKES FOR GAGE WELLS. 
United States Geological Survey, Water Resources Branch. 
Tests of intakes of various forms in different velocities of flow¬ 
ing water; needed for intake design and for hydraulic research. 

W. S. Sisenlohr, Jr. 
C. H. Pierce, U. S. Geological Survey, Washington, D. C. 
To ascertain the essential factors relating to the design of 
intakes and to perfect a design that will maintain the water 
surface in the gage well at the same height above gage datum as 
the water siirfa.ce in the river at the outer end of the intake 
pipe. 

(g) Tests will be made of 1/8-scale models in the 20-inch flume at 
the National Hydraulic Laboratory, National Bureau of Standards, 
Washington, D. C. Subsequent tests of a few full-size models 
will- be made in the ,12-foot flume for comparison with results 
obtained with the l/8-scale models. 
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(li) Tests of l/3-scale models and a few selected full-size models have 
"been completed. A descriptive report of this investigation 
giving the results of the laboratory tes.s is being prepared. 

(918) (a) 
(c) 

(d) 
(e) 

(g) 

U) 

I1TVESTIC-ATIOIT OF THE EFFECT OF REFORESTATION Oil STREAMFLOW. 
Cooperative between the United States Department of the Interior, 
Geological Survey, and the Few York State Department of Conserva^- 
tion. 
Arthur W. Harrington and assistants. 
Arthur 1/7. Harrington, District Engineer, Water Resources Branch, 
Geological Survey, Albany, N. Y. 
Complete hydrologic studies will be made of several reforested 
and nonreforested areas over a long period of time. 
Project is still in its preliminary stage, but continuous records 
of precipitation, runoff, ground-water levels, temperature and 
humidity are being collected on three small reforested areas in 
Central Hew York and one small nonreforested area. 

U. S. BUREAU OF EEC LA?/AT I ON. 

(48) (a) 

(d) 
(c) 
(d) 

(e) 

(f) 

(g) 

(h) 

HYDRAULIC MODEL EXPERIMENTS FOR THE DESIGN OF THE BOULDER DM. 
U. S. Bureau of Reclamation. 
Specific research. 
Hydraulic Research Division, U. S. 3ureau of Reclamation, Denver, 
Colorado. 
U. S. Bureau of Reclamation, Denver, Colorado. 
Experimental study to aid in the design of the spillways, intake 
towers, penstocks, and needle valve outlets at Boulder Dam. 
An extensive series of tests was made to develop the best form 
of spillway to discharge 400,000 second-feet with a drop of 
over 500 feet. Two units of the side channel, type were adapted 
and various forms tested using model scales of 1:100, 1:60, and 
1:20, with discharges ranging up to 112 second-feet. An extensive 
study was also made of the individual losses in the intake towers, 
penstock bends, tees and branches. The best arrangement for the 
battery of needle valves in the tunnel plug outlets was worked 
out with the aid of three different scale models. Another model 
was used to derict the flow conditions in the river downstream 
from the dam with the various combinations of outlets discharging. 
A third study was made of the hydraulics of rounded-crest spill¬ 
ways, including proper shape for rounded section of spillway, 
coefficients of discharge, vacuum and pressure effects on crest 
section and drum gates. 

All except the later wor : on rounded-crest spillways have been 
completed and pubiishorn. 

(i) A complete report of the .-j.oc.el studies or. the spillways, 
reported as Technical Memoranda Nos. 522, 555, and 547 in 
Bulletin V-l of January 1, 1957, has been condensed and published 
as Part VI, Bulletin I of the Boulder Canyon Project Final Reports. 
A report covering the model experimentation on the Boulder Dam 

intake towers, penstocks, tunnel plug outlet works, and predicted 
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conditions of the river downstream from the dam, re-ported as 
Technical Memorandum ho. 525 in Bulletin V-l, has been 
published as Part VI, Bulletin 2 of the Boulder Can/on Project 
final Reports which are on sale at the U. S. Bureau of Reclamation 
in Denver, Colorado, or Washington, D. C., or can be obtained on 
loan from the Denver Public Library. 

(547) (a) HYDRAULIC MODEL EXPERIMENTS EOR THE DESIGN OE THE GRAND COULEE DAM,, 
(b), (c), (d), (e) - Same a3 No. 48. 
(f) To check and, if possible, improve the various hydraulic features 

of the dam. 
(g) Models of spillway bucket tested on three scales. Model of 

partially constructed dam at various stages with alternate di¬ 
version sequences to determine best nrocedure for ^voiding adverse 
erosion of the river bed; model tests to determine the best 
design for the three tiers of sluiceways; model tests for the 
design of the Grand Coulee turbines, and tests to aid in the 
design of the entrance and elbow leading to the 1600 second-feet 
pumps. 

(h) Testing has been completed on all except the last two features. 
Reports are in preparation. 

(548) (a) IMPERIAL DAM AND ALL-AMERICAN CANAL STRUCTURES. 
(b), (c), (d), (e) Same as No. 48. 
(f) To check and improve the designs of Imperial Dam and its 

appurtenant works and various structures on the All-American 
Canal. Also general studies are in progress for the design of 
small canal chutes and drops. 

( g) Mo del s tudi e s . 
(h) Testing on the Imperial Dam and All-American Canal structures has 

been completed. The general work on chutes and drops is still in 
progress. 

(i) This material will be incorporated in one of the final reports on 
the Boulder Canyon project. 

(699) (a) MARSHALL FORD DAM SPILLWAY. 
(b) Colorado River, Texas. 
(c) , (d), (e). Same as No. 4-8. 
(f) To check designs of overfall section, sluiceways, and stilling 

pool. 
(g) Model tests. To eliminate so far as possible negative pressures 

in the sluiceways and develop a satisfactory stilling pool. 
(h) Completed. Report in nreparation. 
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(703) (a) VALLSCITO DAM SPILLWAY. 
(b), ( c), (d), ( e) - Same as No. 48. 
(f) Tests to aid in tiie design of spillway, shilling pool, and 

outlet works. 
(g) Model of spillway and outlet works on scale of 1:60. 
(h) Completed. Report delayed. 

(774) (a) SIJN RIVER CANAL HEADWORDS AND CHUTES. 
(To), (c), (d), (e) - Same as No. 48. 
(f) To revise designs of structures already i’n operation. 
(g) Model studies for eliminating undesirable flow conditions in 

outlet works, chutes, and stilling pools. 
(h) Completed. Report can "be obtained on loan. 

(778) (a) DOS DO CAS DAM SPILLWAY. 
(t>) Rural Electrification Division, Puerto Rico Reconstruction 

A dmi ni s t r at i o n. 
(c), (a), (e) - Same as No. 48. 
(f) To check design of overfall section and stilling pool. 
(g) Model test. Study of flow characteristics throughout 

s truetur e. 
(h) Completed. Report should he obtained through Puerto Rico 

officials. 

(779) (a) ROZA DIVERSION DAM AND APPURTENANT STRUCTURES. 
(b), (c), (d), (e) - Same as No. 48. 
(f) To check hydraulic design of roller gates, overflow section, 

canal intake, and fish ladder on Rosa Darn. Also power wasteway 
No. 2. 

(g) Model tests. 
(h) Tests on Roza Dam completed. Report in preparation. Testing is 

in progress on power wasteway No. 2. 

(780) (a) DEER CREEK DAM SPILLWAY AND OUTLET WORKS. 
(b), (c), (d), (e). - Some as No. 48. 
(f) To check hydraulic design of spillway and outlet works. 
(g) Model study. 
(h) Completed. Report delayed. 

(919) (a) SHASTA DAM SPILLWAY, SLUICEWAYS, PENSTOCKS, AND OUTLET ’.TORES. 
(b), (c), (d), (e) - Same as No. 48. 
(f) To check hydraulic design of spillway and sluiceways and 

determine best layout for power house and outlet works, 
(g) Model studies, two scales used to date. 
(h) Testing is in progress. 
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(920) (a) PRIAM1 DAM SPILLWAY AND SLUICEWAYS. 
("b) > ( c) > ( d), (e) - Same as- No. 48. 
(i) To check hydraulic design of spillway, sluiceways, and stilling 

pool. 
(g) Model study. 
(h) Model is under construction. 

* • • • ... • • ... . 

(921) (a) SHOSHONE OUTLET CONTROL WORKS FOR HEART MOUNTAIN DIVISION. 
(h), (c), (d), (e) - Same as No. 48. 
(f) To check hydraulic design. 
(g) Model studies. 
(h) Completed. Report in preparation. 

(922) (a) GREEN MOUNTAIN DAM SPILLWAY. 
(b) , (c) , (d), (e) - Same as No. 48. 
(f) To check hydraulic design. 
(g) Model studies. 
(h) Completed. Report in preparation. 

(923) (a) HEADGATE ROCK DAM. 
(b) Indian Service. 
(c) , (a), (e) - Same as No, 48. 
(f) To check hydraulic design of overfall section, stilling pool, 

and outlet works. 
(g) Model studies. 

(924) (a) 
(h) 
(c) 
(d) 
(c) 

(f) 

U) 

(h) 

GRAND COULEE POWER PLANTS DRAFT TUBES. 
U. S. Bureau of Reclamation. 
Model studies of draft tube -performance. 
Power and pumping plants laboratory staff. 
Chief Engineer, U. S. Bureau of Reclamation, Denver, Colorado. 
Selection of most favorab'.e draft tube design. 
Selection based on the efficiency of an homologous turbine 
model as affected by various draft tube designs. 
Tests practically completed. 

(925) (a) 
(b) 
(c) 

(a) 
<e) 
(f) 

(g) 
(h) 

GRAND COULEE PUMPING PLANT INTAKE. 
U. S. Bureau of Reclamation. 
Study of hydraulic losses and flow conditions from racks to 
pump impeller eye. 
Power and pumping plants laboratory staff. 
Chief Engineer, U. S. Bureau of Reclamation, Denver, Colo. 
To reduce losses and obtain optimum flow distribution into the 
pump impe11er. 
Transparent models for both visual and quantitative study. 
Tests nearing.completion. 



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

(f) 

(g) 

(il) 

CIRCULAR SLUICE ENTRANCES. 
U-. S. .Bureau of Reclamation. 
Laboratory study for design data. 
Power and pumping plants laboratory staff. 
Chief Engineer, U. S. Bureau of Reclamation, Denver, Colorado. 
To develop a sluice entrance design which will not cavitate 
when operating under high heads. 
The sluice entrance was designed to conform approximately to 
the outline of a free jet flowing through a circular sharp- 
edged orifice. 
Test completedo Report in process. 

(927) (a) 
(b) 
(c) 
(a) 
(e) 
(f) 

(g) 

(ii) 

PENSTOCK RELIEF VALUES AS ENERGY ABSORBERS. 
U. S. Bureau of Reclamation. 
Laboratory study for design data. 
Power and pumping plants laboratory staff. 
Chief Engineer, TJ. S. Bureau of Reclamation, Denver, Colo. 
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 progress. 

(928) (a) 
(o) 
(c) 
(d) 
(e) 
(f) 

(g) 

00 

NEEDLE VALVE CAVITATION. 
U. S. Bureau of Reclamation. 
Cavitation in needle valves.- 
Power and pumping plants laboratory staff. 
Chief Engineer, TJ. S. Bureau' of Reclamation, 
To design the water passages to give maximum 
cavitation. 
By means of a bronze model and a transparent 
model to study the performance both visually 
Tests completed and report in preparation. 

Denver, Colo, 
discharge without 

sectional 
and quantitatively. 

(929) (a) SEALS EOR PENSTOCK HEAD GATES AND SLUICE GATES. 
(b) U. S. Bureau of Reclamation. 
(c) ' Tests' of various designs of seeling devices. 
(d) Power and pumping plants laboratory staff. 

■ (e) Chief Engineer, U. 5. Bureau of Reclamation, Denver, Coin. 
(f) To develop an effective seal for high-pressure gates. 
(g) Full-scale sections of seals operated hydraulically. 
(h) Tests in progress. 

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

(g) 

.h! 

SEEDS AID H30t® 17 M3® PEL-STOCKS. 
U. S. Bureau of 7m cremation. 
Laboratory for design cl- ta. 
Power and punicing plant", laboratory staff. 
Chief Engineer, TJ. S. Bureau of Reclamation, Denver, Colo. 
To study the hydraulic characteristies of various types of 
bends'. 
Transparent models. 
Model.beings designed. 



SOIL CONSERVATION SERVICE, Spartanburg Outdoor Hydraulic .Laboratory, 

(931) (a) 

(13) 
(c) 

(d) 
(e) 

(f) 

(g) 

00 

(i) 

STUDY OP THE SELECT OE LINING CHARACTERISTICS ON THE 
HYDRAULIC BEHAVIOR OE CONSERVATION CHANNELS. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 
W. 0. Ree, R. L. Burt. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
To ohtain data on channel capacities for direct application 
in the design of the hydraulic works constructed in soil and 
water conservation operations. 
Measured flows are passed through outdoor test channels of 
various cross-sections and slopes, and 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. 
Vegetations tested to date include Bermuda, Centipede, 
Dallis, and Sudan grasses, as well as Lespedeza Sericea, 
Common Lesuedeza,and Ifudzu. Tests of soil-cement and 
cotton-reinforced Bituminous linings are also under way. 
Eor further description see Civil Engineering, October, 1938. 

(932) (a) 

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

(f) 

(g) 

(h) 

(i) 

STUDY OE THE CAPACITIES OF NOTCHES AID OTHER APERTURES 
IN CONSERVATION STRUCTURES. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 
W. 0. Ree, R. L. Burt. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
To ohtain data on notch capacities for direct application 
in the design of the hydraulic works constructed in soil 
and water conservation operations. 
Full size apertures of various shapes and dimensions are 
tested By passing measured flows of water through them. 
Additional data are obtained By testing models of the 
no t che s. 
One series of tests on rectangular notches of the type 
used in drop structures has Been completed. 
Eor further description see Civil Engineering, October, 1938. 

(933) (a) STUDY OE ALLOWABLE VELOCITIES EOR VEGETAL CHANNEL LININGS. 
(b) Soil Conservation Service, U. S. Department of Agriculture. 
(c) Studies in conservation hydraulics. 
(d) W. 0. Ree, R. L. Burt. 
(e) Cnief, Soil Conservation Service (Attention H. L. Cook). 
(f) To obtain data on the protective characteristics of various 

types of vegetation for direct application in the design 
of the hydraulic works constructed in soil and water 
conservation oaerations. 

(g) The outdoor test channels used in tne study of hydraulic 
character.!.sties of linings are also utilized, for the deter¬ 
mination of allowable velocities. Eor each vegetation 
the rates of scour are determined for flows of various 
magnitudes and compared with the scour rates for other 

vegetations and for unlined channels. 
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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 see Civil Engineering, October, 1938. 

(934)' (a) 
(h) 
(c) 
(•a) 
(e) 

(f) 

(g) 

(h) 

(i) 

STUDY OF ALLOWABLE VELOCITIES FOR ARTIFICIAL CHANNEL LININGS. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 

■W.- 0. Ree, R. L. Burt. 
Chief, Soil Conservation Service (Attention H. L. Cook). 
To 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 be tested to failure under high velocity flows. The 
deterioration of these linings under weathering will also 
be studied. 
Tests on soil-cement and cottnn-reinforced bituminous linings 
are under way. 
For further description see Civil Engineering, October, 1938. 

(935) (a) 

Cb) 
(c) 
(d) 
(e) 

(f) 

(g) 

.(h) 

(i) 

STUDY OF THE PROTECTION OF CHANNELS BELOW DROPS AND OTHER 
CONSERVATION STRUCTURES. 
Soil Conservation Service, U. S. Department of Agriculture. 
Studies in conservation hydraulics. 
W. 0. Ree, R. L. Burt. 
C-iief, 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, bafiles, and 
other protective worms will be constructed for test. The 
height of fall, the discharge and the characteristics of 
the protective worms can be varied. 

The testing program will start during the spring of 1939. 
For further information see Civil Engineering, October, 1938. 

U. S. SOIL CONSERVATION SERVICE AT THE- NATIONAL BTTREAU OF STANDARDS. 

(258) (a) STUDY OF DIVISORS FOR SOIL EROSION INVESTIGATIONS. 
(d) Soil Conservation Service, U. S. Department of Agriculture. 
(c) Instrumentation research. 
(d) D. A. Parsons, Fred W. Blaisaell, H. L. Cook. 
( e) Chief, Soil Conservation Service. ( ttention H. L. Cook), 
(f) Calibration of divisors now in use; study of relative 

accuracy of various tynes; development of new divisors. 
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(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 several types tested to date,- the Geib multislot 
divisor has proved to be the best. It has been developed 
for use on areas ranging from one-hundredth to one-half acre. 

(i) There is still a great need for devices suitable for larger 
areas. 

(341) (a) 

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

(f) 

(g) 

(h) 

STUDY OF MEASURING FLUMES. 
Soil Conservation Service, U. S. Department of Agriculture. 
Instrumencation research. 
D. A. Parsons, Fred W. Blaisdell, H. L. Cook. 
Chief, Soil Conservation Service (attention H. L. Cook). 
The development and calibration of more suitable devices 
for the measurements of rates of runoff from experimental 
areas. 
The study involves the design, construction, and calibration 
of new tyoes, particularly for maximum flows ranging between 
twenty-five and one-thousand cubic feet per second. - Cali¬ 
bration test of models of some existing controls will also 
be made. 
After the construction and trial of many types of flumes, 
the H and HS designs have been selected for use for flows up 
to thirty cubic feet per second. Plans and calibration 
tables have been prepared. 

( 497) (a) METHODS FOR SAMPLING AND ANALYZING SOIL-WATER MIXTURES. 
(b) Soil Conservation Service, U. S. Department of Agriculture. 
( c) Instrumentation research. 
(d) D. A. parsons, E. P. Doatrick, J. 0. Laws, S. R. Xline, 

H. L. Cook. 
(e) Chief, Soil Conservation Service (attention H. L. Cook) 
(f) Determination of the best methods of sampling andppalysis 

from trie standpoints of accuracy and efficiency. 
(g) The work is confined almost entirely to studies of the methods 

of sampling retained volumes of runoff and the subsequent 
analysis of the samples taken. 

(h) 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. 
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(707) (a) DEVELOPMENT OF ARTIFICIAL RAINFALL APPARATUS. 
(b) Soil Conservation Service, U. S. Department of Agriculture. 
(c) Instrumentation research. 
( d) D. A. Parsons, Y. D. Young, J. 0. Laws, H. L. Cook. 
(e) Chief, Soil Conservation Service (attention H. L. Cook) 
(f) Development and study of the methods of use of devices for the 

production of artificial rain of controlled intensity and spray 
energy. 

(g) 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. 

(h) Three of the five devices for sprinkling experimental plots are 
being or have been used in field investigations of soil infiltra¬ 
tion rates and erosion. 

(936) (a) 

0>) 
(c) 
(a) 
(e) 
(f) 

(s) 

(h) 

STUDY OF THE EFFECT OF THE CHARACTER OF RAIN ON 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 land energy 
of raindrops 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 is nearing completion, preliminary tests have shown that 
rain characteristics have a profound effect on the rate of erosion. 

U. S. SOIL CONSERVATION SERVICE, SNOREE RIVER SEDIMENT LOAD STATION. 

(937) (a) 

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

(f) 

(g) 

(h) 

(i) 

MEASUREMENT OF TOTAL SEDIMENT LOAD TRANSPORTED BY NATURAL STREAMS. 
Soil Conservation Service, U. S. Department cf Agriculture. 
General research. 
Joe W. Johnson, Alvin G. Anderson, H. 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 conditions of the watershed. 
The bed load is removed hydraulically from the subdivisions into 
which the bottom of the river has been divided, while simultaneous 
observations are made cf 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 ho.ve been installed 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 constant-head 
tank, a v/eir, and a sand-feed elevator, has been installed. 



CORNELL UNIVERSITT. U. S. SOIL CONSERVATION SERVICE, 

(840) (a) 

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

(f) 

(g) 

(h) 

(i) 

CALIBRATION OF BROAD - CHEST ED TRIANGULAR WEIRS WITH TRAPEZOIDAL 
CRESTS. 
Soil Conservation Service. 
Hydraulic laboratory tests. 
A. IT. Huff and D. B.Krimgold. 
C. E. Ramser, In Charge, Watershed and Hydrologic Studies, 
Soil Conservation Service. 
To develop rating tables and corves1for weirs used in the runoff 
studies conducted by the Soil Conservation Service. 
The flows over 1/3, l/3, and l/5 scale nodels and over full-scale 
structures of triangular weirs with 2:1, 3:1, and 5:1 side slopes 
are measured volumetrically and by means of a sharp-crested 
suppressed’weir in' a 6’ flume and a 16’ canal respectively; 
Upstream and downstream false floors are used to simulate channel 
conditions encountered in the field. The effect of various degrees 
of submergence is determined for the several weirs with various 
channel conditions. 
A final report is expected within the next three or four months. 
These investigations were preceded by a. series of tests of small 
scale models conducted at the National Hydraulic Laboratory for the 
purpose of developing the shape of the crest. 

U. S. SOIL CONSERVATION SERVICE, HYDROLOGICAL STUDIES. 

(938) (a) 

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

(f) 

(g) 

(h) 

RUNOFF STUDIES ON SMALL DRAINAGE BASINS. 
Soil Conservation Service, U. S. Department of Agriculture. 
Hydrologic field investigations. 
D. B. Krimgold, John L. Weber, and' others. 
C. E. Ramser, In Charge, Watershed and Hydrologic Studies, 
Soil Conservation Service. 
To secure data on runoff resulting from precipitation of various 
intensities occurring on drainage basins representative of a 
number of runoff probl m areas in the United States. 
82 small drainage basins ranging in size from about 10 acres to 
2,000 acres and typical with respect to physiography, soils cover, 
and tillage of the runoff problem areas in various parts of the 
United States were established. Rates and amounts of precipitation 
are measured by means of recording raingages and snow surveys 
where necessary. Rates and amounts of runoff are obtained by 
means of triangular weirs with trapezoidal crests equipped with 
water-level recorders. Tomographic, soil and cover, and tillage 
maps are prepared for each of the drainage basins. All available 
precipitation and runoff data in each of the runoff problem areas 
are compiled in order to permit propter and vide application of 
the resulting data. 
The construction of the necessary installations on seventy drain¬ 
age basins was completed by September 1938. It is expected that 
the remaining twelve will be completed by the end of 1938. 
Records of precipitation and runoff and of related information for 
the Summer of 1938 were secured on thirty-eight of the drainage 
basins. ' ‘ 
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(i) The runoff studies are conducted on the demonstration projects of the 
Soil Conservation Service. The geographic distribution of the 
drainage basins under investigation is as follows: 

Cohocton, N. Y. 4 Colorado Springs, Colo. 4 
Freehold, N. J. 4 Muskogee, Okla. 4 

Hagerstown, Md. 5 Safford, Arizona 6 
Chatham, Va. 3 Albuquerque, N. M. 3 
Americus, Georgia 4 Santa Ee, N. M. 3 
Hamilton, Ohio 4 3 an t a. Paul a, Calif. 5 
Garland, Texas 6 Watsonvi11e, Calif. 4 
Bentcnville* Ark. 6, . Ncwberg, Oregon. 4 
Edwardsville, Ill. 4 Emmett, Idollo 2 
Eennimore, Wise. 4 
Vega, Texas 3 

TENNESSEE VALLEY AUTHORITY. 

A. CURRENT KYDRA-1IIC IA50HATCRY RESEARCH PROJECTS 

Items (b), (d), and (e) are the same for projects 494 to 948 inclusive. They 
have been omitted from the individual projects to avoid unnecessary repetition. 
Their significance is as follows: 

(b) Tennessee Valley Authority. 
(d) Laboratory staff under direction of C-. H. Hicknx. 
(e) A. S. Ery, Head Hydraulic Research Engineer, Tennessee Valley 

Authority, Knoxvilie, Tennessje. 

(494) (a) 

( c) 

(f) 

(e) 

(h) 

(i) 

PICKWICK LANDING DAM, SPIL1WAY DESIGN. 
Investigation of stilling basin and shape of crest for Pickwick 
Landing Dam. 
To determine a satisfactory and economical design of apron below 
the dan in order to dissipate 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 opera¬ 
tion 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 nappe. 
Tests completed. 
Report in progress. 

(495) (a) PICKWICK LANDING DAM, CGEEERDAMS. 
(c) Investigation of effect of coffer damming 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 channel by 
cofferdams in each of the various stages of construction. 
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(g) A model of 9000 feet of the Tennessee fiver including the dam 
site was huilt 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 as cofferdams, lock, power house, and spillways 
were put in place to simulate various proposed phases of con¬ 
struction, and the effects on th. river were observed in order 
to determine the best sequence of operations. 

(h) Tests completed. 
(i) Report in progress. 

( 573) (a.) 

(c) 

(f) 

(h) 

(h) 

(i) 

GUHTL2SVILLS LOCH, LAVIGATIOH STUDIOS. 
Investigation of navigation conditions at entrance to C-untersville 
Lock. 
To determine ..the proper location of lock, and length .and angle 
of guide walls to give good navigation conditions in the 
neighborhood of the lock. 
Tests were made on a model built to a scale of 1:150. About 
one and one—half miles of river channel were included, naviga¬ 
tion conditions were studied by observation of the river currents 
and by operation of model barges through the lock. Conditions.dur¬ 
ing construction were studied, as well as the final design. 
Tests completed. 
Report completed. 

( 574) (a) 
(c) 

(f) 

(g) 

(h) 

(i) 

HI WAS SEE DAM, SPILLWAY CDS I GIT. 
Investigation of stilling basin and spillway discharge coefficients 
for Hiwassee Dam. 
To determine the most satisfactory and economical design of 
stilling basin at the toe of the dan, and to measure spillway dis¬ 
charge coefficients. 
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. 
Tests completed. 
Report in progress. 

(575) (a) 
(c) 

(f) 

(g) 

(h) 

(i) 

SHAH LAKE MODEL SXFERIHEHT. 
Study of effect of closing a small bridge in a long embankment 
crossing a. wide river valley. 
To investigate the direction and velocity of currents along the 
embankment of the Southern Railway due to closing the bridge across 
Swan Lake, near Decatur, Alabama. 
A model of the flood plain and river channel of the Tennessee 
River near Decatur, Alabama, was built to scales of 1:400 horizontal 
and 1 to 100' vertical. After verification, it was operated with 
the proposed changes in the railway embankment. The magnitude and 
direction of the resulting currents were recorded, as well as the 
changes in water surface elevation. 
Tests completed. 
Report completed. 
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(577) (a) 
(c) 

(f) 

(g) 

Ol) 

(i) 

HEAD I1ICREASER FOR 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 orossure on 
the draft tubes. 
To determine feasibility of application of the scheme to dans 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. 
Report in progress. 

(708) (a) 
(c) 

(f) 

(a) 

(h) 
(i) 

GUNTDRSVILLE DM SPILLWAY DESIGIT. 
Investigation of stilling basin for Guntersville Dam spillway. 
To determine a satisfactory and economical design of apron 
below the dam for dissipation of energy and prevention of bed 
ero sion. 
Tests were made on a 1:25 scale . odd of 3 spillway bays. The 
final design was checked on a 1:100 scale model of the entire 
spillway. 
Tests cor.rol et e d. 
Report in progress. 

(709) (a) CEICKAMAUGA DM, SPILLWAY DESIGN. 
(c) Investigation of stilling basin for Chickamauga Dam spillway. 
(f) To determine a satisfactory and ecno mi cal design of apron 

below the dam for dissipation of energy and -prevention of bed 
erosion. 

(g) Tests were made on a. 1:25 scale ;odel of 3 spillway bays. The 
final design was checked on a 1:100 scale model of the entire 
spillway. 

(h) Tests completed. 
(i) Report in progress. 

(f) 

(g) 

00 
(i) 

OH I CXAMAU GA DAM, C0PTERIAh. 
Investigation of effect of cofferdamming and construction operations 
on river regimen. 
To determine the effect of proposed cofferdams and dredging operations 
during construction on river stages, velocities, and occur; to 
determine the allowable constriction of the river channel by coffer¬ 
dams in the various stages of construction. 
A mod®l of about 2 milas of the Tennessee River at the site of 
CLn ckamuuga Dan was formed in fine sand at a scale of 1:110 in 
order to investigate scouring conditions. The bed was paved with 
concrete to measure velocities and backwater effects. Scale models 
of proposed construction features such as cofferdams, locks, and 
spillways, were installed to simulate various phases of construction. 
Tests completed. 
Report in progress. 
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(781) (a) GILBERTSVILLE LOCK, KILLING SYSTEM. 
(c) Investigation of various.types of filling systems for Gilbertsville 

L o ck. 
(f) To develop the simplest, most; effective, and most economical 

scheme of filling system. 
(g) Tests are "being made on a. 1:36.67 scale .model of Gilbertsville 

Lock. Systems tested include the conventional culvert and port 
system with various spacings of ports, short culverts "by-pass¬ 
ing the upper miter sill, and a taintor gate which serves to close 
the lock, as well as to regulate filling. The effectiveness of 
the various schemes is determined "by measuring the hawser stresses 
required to hold a model "barge tow in place during filling. A 
continuous record of "barge motion, water levels, and hawser stresses 
is obtained. 

(h) Tests nearing completion. 

( 782) (a) NAVIGATION BELOW PICKWICK LANDING 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. 

(g) A model of approximately 11 miles of the Tennessee Diver below 
Pickwick Landing Dam was built to a horizontal scale of 1:300 
and a vertical scale of 1:80. The proposed dredging was repro¬ 
duced, and its effect on navigation was. determined by observation 
of currents anu operation of a model barge tow. 

(h) Tests completed. 
(i) Report in progress. 

(785) (a) 

(c) 

(f) 

(g) 

(h) 
(i) 

WILSON DAM, SPILLWAY INVESTIGATION. 
Investigation of spillway apron zo reduce damage from erosion 
below apron. 
To determine possible corrective measures to reduce erosion 
below existing apron. 
Tests were made on a 1:59.4 scale model of 3 spill.way bays in a 
glass-sided flume so that erosive tendencies could be observed. 
Tests completed. 
Report co mp1oted. 

(c) 

(f) 

(g) 

(h) 

(i) 

HIWASSEE DAM, CAVITATION AT SLUICE ENTRANCES. 
Investigation of possibility of cavitation at entrance of dis¬ 

charge sluices. 
To develop an entrance shame which would prevent cavitation under 
all normal operating conditions. 
A 1:15 scale model of the upper portion of the sluice including 
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 simulat¬ 
ing various reservoir elevations and discharges. 
Tests completed. 
Report in progress. 
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(940) (a) HI WASSEE DAM, EMERGENCY SLUICE GATE. 
(c) Investigation of shape of gate as affec ting hydraulic downpull on 

gate during closure. 
(f) To design the gate so as to reduce the hydraulic load during 

closure, and consequently the hoist capacity, as far as possible. 
(g) A 1:15 scale model of the 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 load. 
Pressure measurements on the face of the gate and on the gate beams 
aided in designing for reduced load. 

(h) Tests completed. 
(i) Report in progress. 

(c) 

(f) 

(g) 

(h) 
(i) 

HI WAS SEE DM, EMERGENCY PENSTOCK GATE. 
Investigation of shape of gate as affecting hydraulic downpull on 
gate during closure. 
To design the gate so as to reduce the hydraulic load during 
closure, and consequently the hoist capacity, as far as possible. 
A 1:18 scale model of the gate was built and tested in glace on a 
model of the penstock entrance. The effectiveness of a number of 
designs was determined by weighing the hydraulic load. 
Tests completed. 
Report completed. 

(942) (a) NORRIS STILLING BASIN PERFORMANCE. 
(c) Comparison of model tests on Norris stilling basin with performance 

of prototype. 
(f) To determine degree of correspondence of 1:72 scale model with 

its prototype. 
(g) Observations of the operation of Norris stilling basin were made 

during the releases of January and Eebruary, 1937. 
(h) Nor completed. 
(i) Report completed. 

( 943) (a) NORRIS SPILLWAY DISCHARGE COEFFICIENTS. 
(c) Determination of Norris Spillway discharge coefficients and 

comparison with results of tests on :72 scale model. 
(f) To rate the Norris small way and to determine the correspondence 

of the 1:72 scale model with its prototype. 
(g) Observations of depth of flow over crest were made during re¬ 

lease of January and Eebruary, 1937. Discharges were measured 
at a TJ.S.G.S. rating station just below the dam. 

(h) Work completed. 
(i) Report in progress. 

(944) (a) PICKWICK LANDING DAM, NAVIGATION IMPROVEMENT BELOW DAM. 
(c) Investigation of methods of improving navigation below the dam. 
(f) To discover means of eliminating adverse currents near lower lock 

approach. 
(g) Tests were made on a 1:100 scale model of the river at the dam to 

study the effects of various proposed dredging sell ernes. 
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(h) Tests completed. 
(i) Report completed. 

(945) (a) 
(c) 

(f) 

U) 

(ii) 

PICTT.7ICX LAM)IPG- DAM, LOCI WALL EXTENSION. 
Study of effect of proposed loci: wall extensions in quieting 
waves in lock aooifach. 
To determine the most economical method of reducing wave height 
in the a -proach to Pickwick landing lock. 
Tests made on guard wall extensions of varying character, solid 
and permeahle, on a 1:100 scale model. Several types of floating 
"boom designed to reduce waves are also, "being tested at scales of 
1:100' and 1: 6.4. . . 
Tests in progress. 

( 946) (a) GILBERT5VILIL DAM, LOCI LOCATION. 
(c) Study of arrangement of structures for Gilbertsvilie Darn. 

(f) To determine the best location of Gilbertsville lock from the 
standpoint of navigation. 

(g) A model of 10,000 fe> t of she Tennessee River at the dan site 
was built at a scale of 1:100, The structures were made 
removable and quickly interchangeable so that the effect of 
various layouts could be observed. The. effects on navigation 
were determined by measurement of velocities, and by observation 
of tht action of a model barge tow. 

(h) Tests completed, 
(i) Report conplct ed. 

(947) (a) 

( c) 

(f) 

(g) 

(h) 

GILES::TSYILLE DAM, COEEEHDAM. 
Inv-- stigation of effect of cofferdamning and construction 
operations on river regimen. 
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 
channel by cofferdams in each of the various stages of construction. 
A model of 10,000 feet of the Tennessee Liver was built at a 
scale of 1:100. The river bod was molded in fine sand so that 
scour could be observed. Structures, including lock, powerhouse, 
spillway, and cofferdams were made removable so that the effects 
of various arrangements could be tried. 
Tests in progress. 

I 

(948) (a) WATTS LAP DAM, NAVIGATION STUDY. 
(c) Investigation of navigation conditions below Watts Bar Dan. 
(f) To determine the best arrangement.of structures for latts Ear Dam 

from the standpoint of navigation. 
(g) A model of 12,000 feet of the Tennessee River at the dam site was 

built at a scale of 1:150. Models of structures are removable 
so that different arrangements can be studied. The effect of 
spillway and powerhouse operation rn boats entering the lock from 
below are of particular interest. 

(h) Tests in progress. 
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B . CURRENT HYDROLOGICAL AND HYDRAULIC FIELD INVESTIGATIQNS 

Items (b) and (e) are the same for projects 949 to 965 inclusive. 
Their significance is as follows: 

(b) Tem.essee Valley Authority. 
(e) Albert S. fry, Head Hydraulic Research Engineer, 

Tennessee Valley Authority. 

(d) 

(f) 

(g) 

(h) 

COPPER BASIH HUNOEE STUDIES. 
Hydrology Section, Hydraulic Data Division, under direction of 
Robert W. Gay. 
To compare the runoff rate from a denuded area with that 
from two adjacent watersheds, one with grass and one with 
forest covex’. 
Data from rain and stream gages in North Potato, Brush, and 
Turtletown Creeks are analyzed to obtain the necessary com¬ 
parison. 
A report is in preparation. 

( 950) (a) 

(d) 

(f) 

(g) 

(h) 

BETERMINAT101T 0E SILT CARRIED I 
AND TRIBUTARIES. 
Hydrography Section, Hydraulic 

N SUSPENSION BY TENNESSEE RIVER 

Data Division, under direction 
of G. N. Burrell. 
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. 
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. 
Data are being collected. 

(951) (a) 

(c) 
(d) 

(f) 

(s' 

(h) 

EVAPORATION IN THE TENNESSEE RIVER BASIN. 
A study of the evaporation of water from reservoir surfaces. 
Hydrology Section, Hydraulic Data Division, under direction of 
Robert 17. Gay. 
To derive a general rule applicable to the Tennessee River 
Basin that will permit the computation of evaporation from 
known meteorological phenomena. 
Accurate daily measurements are made of evaporation from a 
pan at four locations in the 3asin, together with readings 
of standard meteorological equipment. 
The stations were established between October 1934 and April 
1935, and continuous records have been kept. 

(952) (a) FOUNDATION SOIL TESTS - COULTER SHOALS PROJECT. 
(c) Laboratory tests of samples from proposed foundation area. 
(d) Soil Mechanics Laboratory Hydraulic Data Division, under 

direction of B. E. Morriss and E. W. Vauguan. 
(f) To determine the suitability of the proposed site as a founda¬ 

tion for the earth fill structure of the dam. 
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(g) Siiear, consolidation, and permeability tests were made of 
representative undisturbed samples and recommendations made 
regarding suitability of the soil as foundation material. 

(h) Preliminary tests have been made. Other tests will be made 
when additional design data become available. 

(953) (a) GILBERTSVILLS COEEERDAM STRESSES BY GELATIN MODEL. 
(c) Soil Investigation. 
(d) Soil Mechanics Laboratory, Hydraulic Data Division, under 

direction of B. E. Morriss and E. W. Vaughan. 
(f) To check the design assumptions and verify the intensities and 

distribution of the computed internal stresses in the cofferdam 
structure proposed for Gilbertsville Dam. 

(g) Photoelastic determinations of the stress distribution and 
intensity will be made using a gelatin model and polarized 
light. Tests will be made for a model loaded hydrostatically 
to represent three different river stages, for models, with 
three different heights of berm, and for three different depths 
of flooding tne cofferdam. 

(h) Equipment is being assembled preparatory to testing. 

(954) (a) 
(c) 

(a) 

(f) 

(g) 

(h) 

GILBERTSVILLE FOUNDATION SOIL TESTS. 
Laboratory investigation of soil samples from Gilbertsville 
Dam site. 
Soil Mechanics Laboratory, Hydraulic Data Division, under 
direction of B. S. Morriss and E. W. Vaughan. 
To investigate foundation conditions at Gilbertsville Dam 
site. 
Shear, consolidation, and permeability tests and stress com¬ 
putations were made. An analysis was made to correlate 
settlements observed in a field loading test with estimated 
Settlements based upon laboratory studies. 
Final report is in preparation. 

(955) (a) 
(c) 
(ci) 

(f) 

(g) 

(h) 

GROUND WATER INVESTIGATIONS. 
Hydrological study. 
Hydrography Section, Hydraulic Data Division, under direction 

of G. N. Burrell. 
To determine effect of filling; of reservoirs on adjacent water 
table. 
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 Cnickamauga, Guntersville, Pickwick, Watts Bar, 
and Nheeler Reservoirs. 
Installations are complete and records are being collected. 
Preliminary reports are being prepared for the projects at 
which construction work is nearing completion. 
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(956) (a) 
(c) 
(a) 

(f) 

(e) 

(h) 

FLOOD INVE ST I GAT I ON S-TENNES SEE RIVER AND TRIBUTARIES. 
Survey to obtain field, data for hydraulic studies. 
Field Investigations Section, Hydraulic Data Division, under 
direction of J. E. G-oddard. 
To provide data on past and current floods necessary in 
planning flood control projects. 
High-water marks are set and observations made as current floods 
occur; field search is made for high-water marks of past floods, 
and data collected on rainfall-runoff and damages during such 
floods. 
Work is in progress. 

(957) (a) 
(c) 

(a) 

(f) 

(s) 

(h) 

HIGHWAY FILL TESTS. 
Laboratory investigation of soil materials for proposed 
highway fills. 
Soil Mechanics Laboratory, Hydraulic Data Division, under 
direction of 3. E. Morriss and E. W. Vaughan. 
To determine safe slopes and heights that may be used on 
highway fills or relocated roads across the Pickwick, Gunters- 
ville, Chickamauga and Hiwassee Reservoirs where fill is par¬ 
tially submerged by reservoir. 
Mechanical analyses, compaction, and shear tests are made, and 
the sLability is determined for various slopes. Consideration 
is given to the fact that these fills are alternately martially 
wetted and dried as a result of fluctuating reservoir levels. 
Tests are in progress. 

(958) (a) 

( c) 

(a) 

(f) 

(g) 

(h) 

I:' VSS TI GAT I Oil OF Sp -;IHGS AHD RUNS BELOW DAMS. 
Hydrologic investigation having application to construction 
activities. 
Field Investigations Section, Hydraulic Data Division, under 
direction of J. E. Goddard. 
To measure flows from springs and runs below dam sites before 
and after construction of dams to determine leakage. 
Measuring weirs were constructed and are observed regularly. 
The records are being analysed to account for current rainfall. 
Data are being collected for Norris, Guntersville, Watts Bar, 
and Wheeler Projects. 
Observations are being continued. 

(959) (a) PRECIPITATION IN TENNESSEE RIVER BASIN. 
(c) A comprensive study of rainfall and other weather phenomena 

in andadjacsnt to the watershed. 
(d) Hydrology Section, Hydraulic Data Division, •'under direction of 

Robert W. Gay. 
(f) To furnish meteorological data for use in planning water control 

projects, for agricultural and other purposes. 
(g) Records' from 385 TVA, U. S. Weather Bureau, and private rain 

gages in Tennessee Valley are collected, compiled and analyzed. 
Snecial investigations are made of unusual storms. 

(h) Bulletins are issued monthly presenting the data collected. 
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(960) (a) 
(c) 

(a) 

(f) 

(g) 

(h) 

RESERVOIR TEMPERATURES • 
Hydrographic investigation to obtain data on reservoir water 
temperatures. 
Field Investigations Section, Hydraulic Data Division, under 
direction of J. E. Goddard. 
To determine the variations of water temperature from the 
surface to the bottom in the entire body of water throughout 
the year for use in connection with water utilization. 
Established ranges on Horris and Wheeler Reservoirs are 
sounded monthly with a -resistance thermometer, and readings 
are taken at every 5 or 10 feet of depth. 
Monthly records have been obtained since October 1536 at 
Morris and since October 1937 at Wheeler. Reports are pre¬ 
pared periodically. 

(c) 

(d) 

(f) 

(g) 

(b) 

RUHOIE-SILT INVESTIGATIONS ON SMALL WATERSHEDS. 
Hydraulic-hydrological research to give data on runoff and 
silt erosion from areas of varying degrees of forest cover. 
Hydrography Section and field Investigations Section, 
Hydraulic Data Division, under direction of 0. N. Burrell 
and J. E. Goddard. 
To determine the relation between rainfall, runoff, and silt 
over three small tributaries of Morris Reservoir that have 
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. 

(962) (a) SILTING OF EXISTING RESERVOIRS. 
( c) Hydrographic investigation to give data, on silting of existing 

reservoirs. 
(d) Hydrography Section, Hydraulic Data Division, under direction 

of G. N. Burrell. 
(f) 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 
reservoirs, and to obtain data for estimating the probable 

silting in comparable future developments. 
(g) 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 nf 
silt were computed. Investigations have been made of Lake Davy 
Crockett on the Noiichucky River, Andrews Reservoir on the 
Hiwassee River, and Hales Bar and Wilson Reservoirs on the 
Tennessee River. 

(h) Reports on the above projects are in preparation. 



85 - 

( 963) (a) 
(c) 

(a) 

(f) 

Cs) 

(n) 

SILT TRAVERSES - TENNESSEE RIVES TRIBUTARIES. 
Hydrographic Research. 
Hydrographic Section, Hydraulic Data Division, under 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 will 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. 
Field work will be undertaken during high-water season. 

(964) (a) 

(c) 

(d) 

(f) 

(s) 

(h) 

SNOWBIRD MOUNTAIN ALTITUDE RAINFALL INVESTIGATION. 
Meteorological investigation to study effect of altitude on 
rainfall. 
Field Investigations Section, Hydraulic Data Division, under 
direction of J. E. Goddard and J. Snailshaw. 
To determine the influence of altitude upon the amount of 
precipitation. 
.Rain gages are located across a mountain at points having 
about 200 feet difference in elevation from altitude 1825 feet 
to altit\ide 3690 feet* Data, collected from these gages are 
studied and correlated against altitude. 
A rexport is in preparation. 

(965) (a) WATTS BAD DAM SOIL TESTS. 
(b) Tennessee Valley Authority. 
( c) Laboratory investigation of soil materials to be used in con¬ 

struction of dan. 
(d) Soil Mechanics Laboratory, Hydraulic Data Division, under 

direction of B. E. Morriss and E. W. Vaughan. 
( e) Albert S. Fry, Head Hydraulic' Research Engineer, Tennessee 

Valley Authority. 
(f) To determine the suitability of the materials proposed for use 

in the foundation area and earth section of the dan. 
(g) Representative samples will be tested for shear, consolidation, 

and permeability. A settlement analysis, a seepage analysis, 
and a determination of the allowable height ox dam will be made 
on foundation samples. A stability analysis will be made on 
borrow pit materials for use in the earth section. 

(h) Tests are in progress. 



86 - 

U. S. WATERWAYS EXPERIMENT STATION. 

(415) (a) 

(b) 
(c) 
(d) 

(e) 
(f) 

(s) 

(li) 

MODEL STUDY OF THE MISSISSIPPI RIVED, HELENA, APKAHSAS 
TO THE GULP OP MEXICO. 
The President, Mississippi River Commission. 
Model study of flood control plans. 
Experiments are conducted at the U. S. Waterways Experiment 
Station "by personnel thereof under the direction of 
Lieutenant Paul W, Thompson, Director of the Station. 
The Director, U. S. Waterways Experiment Station. 
To t ;st the effectiveness of various flood control 
plans for improvement of the Lower Mississippi River. 
The studies are conducted on a model constructed to a hori¬ 
zontal scale of 1 to 2000 and on a vertical scale of 1 to 
100. - The. model i.s. 1100. feet in length and includes 210 gages 
and 17 flow inlets. Elood years are represented on schedule, the 
daily changes in discharge of the main river and tributaries 
being adjusted by the operators, who also read the model river 
gages each model day. 
Testing of channel improvements is in progress. 

(473) (a) 

(b) 
(c) 

(d) 

(£) 

(g) 

(h) 

MODEL STUDY FOR CHADDED IMPROVEMENT AT MARACAIBO OUTER BAR, 
VENEZUELA, 
Standard Shipping Company, Dew York, D. Y. 
Investigation of progressive westward movement of the 
outer bar with a view to probable future development, 
and (e) See (415). 
To study outer bar .action at the entrance of Lake Maracaibo, 
V enezuela. 
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 conduct of the study. 
The model study is now complete and the final report is in 
preparation. 

(480) (a) MODEL STUDY OF PLAITS FOR THE ELIMINATION OF SHOALING ID 
GALVESTO D HARBOR. 

(b) The District Engineer, U. S. Engineer Office, Galveston, Texas. 
(c) Study of proposed harbor improvements. 
(d) and (e) See (415). 
(f) The purposes of the study are: 

1. To determine the sources of the materials going to make up 

the shoals in Galveston Channel. 
2. To determine the effects of any proposed improvement plan 

on the Galveston Channel, and corollary to that, to determine 
the most feasible and economical plan. 

3. 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. 
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(g) The model will include the area "bounded by the Gulf of 
Mexico Hanna’s Beef in the East Bay, Rodfish Bar in Galv-ston 
Bay, and Karankawa Beef in West Bay. The no del scales are 1 to 
800, horizontal, and 1 to 80, vertical. An area approximately 
183 feet by 150 feet is covered by the model. Eixed-bed con¬ 
struction is employed in the model, and fine Gilsonite powder 
is used for simulation of shoal material. Natural tides are 
reproduced in the model by the action of four automatic tide 
gates of the type already in successful operation at this Station. 
To supplement tidal currents, wave action is reproduced in the 
model by the action of five wave machines. Following adjustment 
of the model to reproduce shoaling in the Galveston Channel, the 
various improvement plans proposed by the Galveston Office will 
be tested and their relative merits determined. ■■ • 

(h) Construction of the model and appurtenances has been completed. 
Adjustment tests are now in progress. 

("535) (a) 

(b) 
(c) 
(d) 

(f) 

(g) 

(h) 

MODEL STUDY OE THE CHAIN OF BOCKS BEACH, MISSISSIPPI EIVER 
(MILE 203 TO MILE 183 ABOVE CAIRO, ILLINOIS AND THE MISSOURI 
RIVER FROM MILE 8 TO THE MOUTH). 
The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
Model study of plans for channel improvement, 
and (e) See (415). 
To determine the relative effectiveness of several proposed 
plans for improving navigation conditions in the Chain of Bocks 
Beach. 
The model is of the movable-bed type, using crushed coal as 
bed material. Model scales are 1 to 600, horizontal, and 
1 to 125, vertical. 
The series of model tests is, essentially coni'llete and the • « 
final report is in preparation. 

(536) (a) MODEL STUDY OP PRYORS ISLAND BEACH, OHIO RIVER (MILE 899.0 
TO MILE 919.4 BELOW PITTSBURGH, PENNSYLVANIA). 

(b) The District Engineer, U. S. Engineer Office, Louisville, 
Kentucky. 

(c) Study of proposed channel improvements. 
(d) and (e) See (415). 
(f) To'determine the location and type of additional Wr>rks justified 

in the Pryors Island Reach for further improvement and stabiliza¬ 
tion of the navigable channel. 

(g) The model is of the movable-bed type, using crushed coal as bed 
material. Model scales are 1 to 600, horizontal, and 1 to 
150, vertical. 

(h) All t esting has been completed. 
.(•i). .The final .report, .incorporating the results of the .tests,- is 

Technical Memorandum No. 107-1, titled, ’’Model Study of Channel 
Improvement and Stabilization in the Pryors Island Beach of the 
Ohio River." 
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(538) (a) 

(5) 
(c) 

(a) 
(f) 

(g) 

(h) 

(i) 

MODEL STUDY OE DOGTOOTH BEND, MISSISSIPPI RIVER (MILE 32.7 
TO MILE 4 BELOW CAIRO, ILLINOIS). 
The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
Study of proposed channel improvements, 
and (e) See (415). 
To determine methods for improving navigation conditions in the 
Dogtooth Bend Reach of the Mississippi River. 
The model is of the movable-"bed type, using crushed coal as bed 
material. Model scales are 1 to 600, horizontal, and 1 to 100, 
vertical. 
All testing has been completed. 
Results of the tests are incorporated in the final report, 
Technical Memorandum No. 109-1, titled, "Model Study of Plans 
for Channel Improvement a-t Dogtooth Bend, Mississippi River." 

(539) (a) 

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

(g) 

(h) 

(i) 

MODEL STUDY OP SWIPTSUEE TOWESAD, MISSISSIPPI RIVER (MILE 51.2 
TO MILE 67.3 ABOVE CAIRO, ILLINOIS). 
The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
Study of proposed channel improvements, 
and (e) See (415). 
To determine the proper location of dikes and dredging to 
maintain project dimensions of the Mississippi River channel 
in the vicinity of Swiftsure Towhead. 
The model is of the movable-bed type, using crushed coal as 
bed material. Model scales are 1 to 600, horizontal, and 1 
to 120, vertical. 
All testing has been completed. 
Results of the tests are incorporated in the final report, 
Technical Memorandum No. 110-1, titled, "Model Study of Plans 
for Channel Improvements at Swiftsure Towhead, Mississippi River." 

(643) (a) 

(b) 

(c) 
(d) 

(f) 

(g) 

(h) 

MODEL STUDY OP MANCHESTER ISLANDS REACH, OHIO RIVER (MILE 394.6 
TO MILE 396.8 BELOW PITTSBURGH, PENNSYLVANIA). 
The District Engineer, U. S. Engineer Office, Cincinnati, Ohio. 
Study of proposed channel improvements, 
and (e) See (415)„ 
The two Manchester Islands divide the river into three channels, 
of which only the one on the Kentucky side is navigable. Due 
to shoaling, the maintenance of the navigation channel has 
required excessive dredging. The primary purpose of the model 
studies is to determine the feasibility of procuring a permanent 
channel by closing the middle channel with a dredged dike in 
order to increase the velocity of current in the navigable 
channel. The study also includes a determination of the feasibility 
of closing the present navigation channel with a dredged dike 
at the head of the islands and providing a new navigation channel 
either between the islands or on the Ohio side. 
The model is of the movable-bed type, using crushed coal as bed 
material. 
Verification and adjustment have been completed, and most of the 
modelatest!ng. oI eimprovement __pians #has e been__ accompli shed.. 
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(644) (a) 

0>) 
(c) 
(d) 
(f) 

(g) 

(h) 

(i) 

MODEL STUDY OF SPILLWAY FOR SARDIS DAM, NEAR SARDIS, MISS. 
The District Engineer, U. S. Engineer Office, Vicksburg, Miss. 
Study of spillway performance, 
and (e) See (415). 
To examine the hydraulic performance of the structure, with 
special reference to the capacity and hydraulic safety of the 
works as designed. 
The study was conducted with a 1 to 70 model of the spillway 
and adjacent areas. 
All testing has been completed. 
Results of the study are incorporated in the final report, 
Technical Memorandum No. 132-1, titled, "Model Study of the 
Proposed Spillway for Sardis Dam." 

(784) (a) 
(h) 
(c) 

(d) 
(f) 

(g) 

(h) 

(i) 

DEBRIS PRESSURE INVESTIGATION. 
California Debris Commission. 
Study of pressures resulting from impounded debris, 
and (e) See (415). 
To determine the pressures exerted by material impounded by 
debris dams. 
Tests of pressures exerted by saturated impounded debris were 
conducted in specially constructed apparatus designed for this 
purpose. 
All testing has been completed. 
Results of this study are incorporated in the final report, 
Technical Memorandum No. 94-2, titled, "Final Report on 
Laboratory Studies of Lateral Pressures Exerted Against Dqms 
by Submerged Debris." 

(785) (a) 

0>) 
(c) 
(d) 
(f) 

(g) 

(h) 

(i) 

SOILS TEST, LOCK AND DAM NO. 2, MISSISSIPPI RIVER. 
The District Engineer, U. S. Engineer Office, St. Paul, Minn. 
Soils investigation, 
and (e) See (415). 
To classify and determine the physical properties of the founda¬ 
tion material at the site of the proposed lock. 
Classification of foundation samples, mechanical analyses, 
Atterberg limits, water-control determination, shear tests, 
consolidation tests, and permeability determinations were made 
on the samples submitted. Computation of stress distribution in 
the foundation was made. 
All testing has been completed. 
A preliminary report, Technical Memorandum No. 117-1, has been 
rendered. Eurther work on the study has been suspended pending 
decision of District Engineer on final design of lock. 
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(786) (a) 

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

(g) 

00 

DETERMINATION OE THE TOPMOST PLOW-LINE AND MEASUREMENT OE 
PRESSURE IN THE SUPPLEMENTARY DAM AT THE U.S. WATERWAYS EXPERIMENT 
STATION. 
The Soils Laboratory. 
Scientific research, 
and (e) See (415). 
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. 
Biweekly 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 
cells are made. 
The observations are- being continued. 

(788) (a) 

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

(g) 

(h) 

(i) 

INVESTIGATION TO DETERMINE LEEICACY OE ASPHALT REVETMENT, 
ASPHALT CUT-OEE WALLS AND BENTONITE EOR CONTROLLING SEEPAGE 
THROUGH AND UNDER LEVEES. 
The Mississippi River Commission. 
Scientific research, 
and (e) See (-H5). 
To determine the efficacy both of the asphalt mattress method 
and the bentonite method for reducing seepage through and 
under levees. 
Tests were first made-to determine effective grouting concen¬ 
trations and methods. Tests were then conducted on large-scale 
models to determine the efficacy of bentonite grout, cut-off 
walls, and blankets for seepage control. 
All model tests are completed. 
Results o'f 'the model- tests are presented in Technical 
Memorandum No. 96-3, titled, "Experiments to Determine the 
Efficacy of Bentonite in Reducing Seepage Through and Under 
Levees." 

0791) (a) 

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

(g) 

(h) 

(i) 

MODEL STUDY OE OUTLET WORKS, WAPPAPELLO DAM. 
The District Engineer, U. S. Engineer Office, Memphis, Tenn. 
Model study of performance of outlet structures, 
and ( e) See (415). 
To check the hydraulic characteristics of all points in the 
design of the outlet works, Wapjjapello dam, and to develop means 
of correcting any uneconomic, unsafe, or undesirable conditions. 
The model was constructed to a scale of 1 to 25. Tests were 
made of such features as the approach channel, conservation pool 
weir, intake struc. ture (including trash racks, curved throat 
section, gate slots, a. d vents) transition section, tunnel, 
stilling basin and exit channel. 
All testing has been completed. 
Results of the study are incorporated in Technical Memorandum 
No. 134-1, titled, "Model Study of the Outlet Structures for 
the Wappapello Dam." 



( 792) (a) 
(b) 
(c) 

(d) 
(f) 

(s) 

00 
(i) 

MODEL STUDY OF SPILLWAY, WAPPAPELLO DAM. 
The District Engineer, U. S. Engineer Office, Memphis, Tenn. 
Model study of performance of spillway, 
and (e) See (415). 
To study conditions resulting from operation of the spillway of 
the Wappapello dam and to develop means of correcting any unsafe 
or undesirable conditions found to exist. 
The model was constructed to a scale of 1 to 100. Observations 
of spillway characteristics, current directions, velocities, and 
flow conditions below the ogee section of the spillway were made. 
All testing has been completed. 
Results of the study are incorporated in Technical Memorandum 
No. 146-1, titled, "Model Study of the Spillway for the Wappapello 
Dam.11 

(795) (a) MODEL STUDY, FLOOD CONTROL PROJECT, JOHNSTOWN, PENNSYLVANIA. 
(b) The District Engineer, U. S. Engineer Office, Pittsburgh, Pa. 
(c) Flood control study. 
(d) and (e) See (415). 
(f) To determine the most feasible plans for increasing the channel 

capacity of the Conemaugh and Little Conemaugh Rivers and of 
Stony Creek, at Johnstown, Pa. 

(g) A large-scale model, having a horizontal scale of 1 to 200, and 
a vertical scale of 1 to 80, has 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 hydrography of the floods of 1936-37. 

(h) Testing of the proposed improvement plans is in progress. 

( 794) (a) 

(b) 
(c) 
(d) 

(f) 

OO 

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 the Chief of Engineers. The Center exists to 
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 may request. 
The Soils Research Center issues bulletins in which experimental 
works of general interest are described. However, its main 
function is that of disseminating information to the Department 
at large. 

(795) (a) HYDRAULIC RESEARCH CENTER. 
(o) The Engineer Department at Large. 
(c) Hydraulic research. 
(d) and (e) See (415). 
(f) The purpose of the Hydraulic Research 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. 
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(h) 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) MO DHL STUDY'OP PLAITS FOR CHANNEL IMPROVEMENT, VICINITY OP BOSTON 
BAR, MISSISSIPPI RIVER (MILE 2 TO MILE 13 ABOVE CAIRO, ILLINOIS). 

(b) The District Engineer, U. S. Engineer Office, St. Louis, Mo. 
(c) Model study oi proposed improvement plans. 
(d) and (e) See (415). 
(f) To test the feasibility of several proposed plans for channel 

improvement in the Boston Bar Reach. 
(g) The model is of the movable-bed type, using crushed coal as bed 

material. ■ Model scales- are 1 to 600-for-the horizontal and 
1 to 100 for the vertical. 

(h) Adjustment and verification of the model has been completed; 
tesos of the plans for improvement of the channel are now in 
progress. 

(967) (a) MODEL STUDY OE SEEPAGE THROUGH LEVEE FOUNDATIONS, MEMPHIS DISTRICT. 
(b) The District Engineer, - U. S. Engineer Office, Memphis, Tenn. 
(c) Model study of seepage through levees. 
(d) and (e) See (4-15). 
(f) To obtain information concerning the relief of excess hydrostatic 

pressure at the landside of levees constructed on foundations 
consisting of an impervious surface stratum overlying pervious 
s t r at a* 

(g) The model on which this series of tests was conducted was con¬ 
structed of l’o'e'ss' ’aid sand, -placed to properly represent the 
areas of pervious and impervious strata. Various types of drain¬ 
age systems were investigated during the co .rse of the tests. 

(h) All scheduled model tests are completed and preparation of the 
final report is in progress. 

(968) (a) 

(b) 
(c) 

(a) 
(i) 

(g) 

(h) 

MODEL STUDY OP SPILLWAY POP GREAT SALT PLAINS DAM. 
The District Engineer, IT. S. Engineer Office, Little Rock, Aide. 
Model study of spillway performance, 
and (e) See (415). 
To check the hydraulic characteristics of the spillway and 

outlet works as designed for Great Salt plains Dam, and to 
correct any undesirable conditions which may be found to exist. 
The model is constructed to a scale of 1 to 36; the spillway 
is constructed of concrete, pyralin, and treated wood. A movable 
sand bed is-provided-below the spillway for qualitative study of 
erosion, etc. 
All scheduled tests are completed and preparation of the final 
report is in progress. 
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(969) (a) 

00 
(c) 

(d) 
(f) 

(H) 

MODEL STUDY OS1 WAVE FORCE AGAINST BREAKWATERS. 
The Division Engineer, Great Lakes Division. 
Model study of distribution and intensity of wave forces, 
and (e) See (415). 
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: 
a. Heights and lengths of waves. 
b. Depth of water and slope of bottom. 
c. Shape of breakwater. 
d. Angle of impingement of waves. 
Design of the model is in progress. 

(970) (a) 

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

(g) 

(h) 

SECOND SERIES, MODEL STUDY OF PLANS FOR THE ELIMINATION OF 
SHOALING IN THE DELAWARE RIVER ENTRANCE TO THE CHESAPEAKE AND 
DELAWARE CANAL. 
The District Engineer, U. S. Engineer Office, Philadelphia, pa. 
Model study for study of channel improvement plans, 
and (e) See (415). 
The purpose of the series of tests is: 
a. To determine the effectiveness of the existing jetties under 

present conditions, with the enlarged canal. 
b. To devise a plan for modification of the existing jetties in 

the event that the existing jetties do not function properly 
under the conditions of a above. 

c. To determine the relative shoaling in the Delaware River Ship 
Canal under existing and proposed jetty conditions. 

The model is of the movable-bed type, using crushed coal for 
bed material. Model scales are 1 to 800, horizontal, and 1 to 80, 
vertical. 
Preparation of the model for this series of tests is essentially 
complete. 

(971) (a) 
(b) 
(c) 
(d) 
(f) 

(g) 

(h) 

MISSISSIPPI RIVER NAVIGATION STUDY. 
The President, Mississippi River Commission. 
Model study of low-water flow conditions, 
and (e) See (415). 
The purpose of the investigation is to study low-water phenomena 
associated with the Mississippi River from Cape Girardeau 
(Mile 52 above Cairo) to Cottonwood Point (Mile 125 below Cairo) 
and with the Ohio River fro... Dam 53 to the month. 
The model is of the fixed bed (concrete veneer) type constructed 
to a horizontal scale of 1 to 1000 and a vertical scale of 1 to 100. 
Construction of the model is complete. 
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(972) (a) 

Cb) 
(c) 

(d) 
(f) 

(h) 

MODEL STUDY OF SPILLWAY FOE THE NEW LOCK AND DAM NO. 1, 
ST. LUCIE CANAL. 
The District Engineer, U. S. Engineer Office, Jacksonville, Fla. 
Model study of spillway performance, 
and (e) See (415). 
The purposes of the model study are: 
a. The determination of the relative effectiveness of the three 

proposed spillway designs, or if none of these prove adequate, 
the development of suitable design. 

b. The calibration of the taintor gates and the preparation of a 
set of discharge curves. 

c. The determination of safe discharge quantities corresponding 
to the various tailwater stages with the view to the formulation 
of an operating schedule. 

The model is now under construction. 

(973) (a) MODEL_STUDY OF SISPAGE THROUGH MISSISSIPPI RIVER LEVEES. 
(b) The District Engineer, U. S. Engineer Office, Vicksburg, Miss. 
(c) Model study of.methods for seepage control. 
(d) and (e) See (415). 
(f) To find the most economical location for an effective tide drainage 

system proposed for installation in existing levees and to observe 
the topmost seepage line. 

(h) The model design is in progress. 

(974) (a) 

(b) 
(c) 
(d) 

(f) 

(g) 

(h) 

(i) 

MODEL STUDY OF THE STILLING BASIN FOE THE BAYOU LSS GIAISES 
DRAINAGE CULVERT. 
The District Engineer, Second New Orleans District. 
Study of stilling basin performance, 
and (e) See (415). 
To determine the effectiveness of two tentative designs and 
modification thereof for the stilling basin for the outlet of the 
Bayou Des Glaises. 
The model was constructed to a linear scale rg-tio, model to 
prototype, of 1 to 12. There were reproduced in the model the 
outlet of the culvert, the stilling basin structure, and a 
portion of the outlet channel. 
All scheduled model tests have- been completed. 
The results of the tests are presented in Technical Memorandum 
No. 147-1, titled, "Model Study of the Stilling Basin for the 
Outlet of the Bayou Des Glaises Drainage Culvert." 

(975) (a) STUDY OF PERMEABILITY OF ROCK JETTY MODELS. 
(b) The District Engineer, U. S. Engineer Office, Philadelphia, Pa. 
(c) Study of rates of flow through varied core types. 
(d) and (e) See ( :15). 
(f) To determine the relative permeability (under identical condi¬ 

tions of compaction of the core stone) of three general types of 
jetties. A secondary purpose was to determine the effect - on 
permeability - of'the arrangement of the stones in the cores of 
each of the jetties. 



(g) The jetty models were placed in a flume the dimensions of which 
were 20 ft hy 4.9 ft by 3.6 ft. Seepage through the various 
models was studied under controlled conditions. 

(h) All model tests are complete. 
(i) Results of the tests are presented in Technical Memorandum 

No. 133-1, titled, "Study of permeability of Rock Jetty Models." 

(976) (a) 
(h) 
(c) 
(a) 
(f) 

(g) 

(h) 

MODEL STUDY OP EAST RIVER, NEW YORK (SECOND SERIES). 
The District Engineer, U. S. Engineer Office, liew York. 
Study of proposed channel improvements, 
and ( e) See (etl5). 
To determine the effects of additional proposed improvements in 
East River. 
The model is of the fixed bed (concrete veneer) type constructed 
to scales of 1 to 480, horizontal, and 1 to 80, vertical. Tides 
and river flow are simulated in operation of the model. 
All scheduled tests' are complete and -preparation of the report is 
in progress. 

NATIONAL BUREAU Qj1 STAjiunuUS. 

(42) (a) INVESTIGATION OP THE PHYSICS OP PLUMBING SYSTEMS. 
(b) National Bureau of Standards. 
(c) General research. 
(d) R. B. Hunter, E. Hermansen, L. 0. Olsen, P. B. Leonard. 
(e) The Director, National Bureau of Standards. 
(f) To obtain data on which to base logical estimates of the capacities 

of vertical and sloping drain pines in plumbing systems, and to 
make a study of safety requirements with special reference to 
back-siphonage and.venting. 

‘(g) It is proposed to collect and correlate as far as possible exist¬ 
ing data on these subjects and to make such supplementary experi¬ 
ments as may be necessary to meet the purpose of the investigation. 

(h) A paper, "Cross-connections in plumbing systems", has been 
published. See abstract in this Bulletin. A paper, "Methods of 
estimating demand and sewage loads", is in preparation. The 

experimental work on building drains is nearing completion. 
(i) This project is now being carried on in conjunction with Project 797, 

also reported in this Bulletin, and future publication of results 
will probably be combined in one series of papers covering both 
projects. 

(43) (a) INVESTIGATION OP PIPE BENDS. 
(b) National Bureau of Standards. 
(c) General research. 
(d) K. H. Beij, G. H. Keulegan. 
(e) The Director, National Bureau of Standards. 
(f) To obtain the general laws of head loss in pine bends; to 

correlate, insofar as possible, all available results of previous 
investigations; to obtain practicable formulas for use by 
engineers; and to extend the results to include flow of other fluids, 
such as oils, steam, etc. 
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(g) Laboratory tests are planned on smooth, and rough pipe bends of 
various diameters and central angles; and on miter bends and 
cast fittings. 

(h) A paper on pressure losses in 90° pipe bends was published in 
July 1938. See abstract in this Bulletin. Experiments on 
1-inch smooth pipe coils of one to ten or twelve turns and radii 
up to about 4 feet are under way. 

(171) (a) 

(b) 
(c) 
(d) 

. (e) 
(f) 

(g) 

(h) 

INVESTIGATION 0E THE PRESSURE VARIATIONS ON THE UPSTREAM AND 
DOWNSTREAM SIDES 0E AN ORIFICE PLATE OR FLOW NOZZLE. 
National Bureau of Standards. 
Scientific data. 
H. S. Bean, F. C. Morey. 
The Director, National Bureau of Standards. 
To obtain more complete data than are now at hand on the variations 
of pressure in the vicinity of an 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. 
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 will be made of the 
pressure at 48 pressure openings extending from the orifice plate 
face to about 4 pipe diameters upstream and 10 pipe diameters 
downstream. It is planned to vary the ratio of orifice to pipe 
diameter from about 0.05 to over 0.8, and to vary the Reynolds 
number over at least 1 to 10 range for each orifice. 
Work on nozzles practically completed. Similar tests have 
yet to be made with square-edged thin-plate orifices. 

(342) (a) 
(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

STUDIES OF ARTIFICIAL'CONTROLS FOR STREAM-FLOW MEASUREMENTS. 
U. S. Geological Survey, Water Resources Branch. 
Cooperative project with the U. S. Geological Survey for 
comparative performance tests and general scientific research. 
M. A. Mason and H. N. Eaton (National Bureau of Standards), 
W. S. Eisenlohr, Jr. (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 standardizing on 
a few selected types. 
Full-scale sections have been tested in the 12 ft wide flume 
with flows ranging from 0.1 to 30 cfs. The tests included 
calibrations under free overfall conditions and with various 
degrees of submergence, also a study of the effect of the silting- 
up of the channel above the control. 
Final editing of the report is in progress. 
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(343) (a) 

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

(f) 
Is) 

(h) 

(i) 

FRICTION LOSSES IN STRAIGHT PIPES. 
National Bureau of Standards. 
General research. 
K. H. Beij, G. H. Keulegan. 
The Director, National Bureau of Standards. 
Study of hydraulic roughness in pipes. 
Correlation of friction losses with surface characteristics of 
pipes. 
A critical review of previous work has Been completed. Project 
is temporarily inactive. 
Shis investigation is carried on in connection with other 
projects as opportunity offers. 

(384) (a) TESTS OF SPILLWAY FLASK30AFD PINS. 
(b) U. S. Forest 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. 
(f) To test spillway flashboard pins to failure under pressure due 

to still and overflowing water and also in a mechanical testing 
machine. 

(h) A report on the results of the investigation has been completed, 
and a paper has been submitted to the American Society of Civil 
Engineers for publication. 

(496) (a) 

(b) 
(c) 

(d) 
(e) 
(f) 

(g) 

(h) 

(i) 

DETERMINATION 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 researcn sponsored by A.S.M.E. Special Research 
Committee on Fluid Meters, with cooperation of the National 
Bureau of Standards, University of California (Project 587), 
Ohio State University (project 546), University of Oklahoma 
(Project 617), Cornell University (Project 587), Massachusetts 
Institute of Technology. 
H. S. Beaii, F. C. Morey. 
The Director, National Bureau of Standards. 
To determine discharge coefficients for "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 are being made on nozzles in 2, 3, 4, 8, and 16-inch 
pipes, with oil, water, steam, and air. Each nozzle used in 
this project is to be tested with two or more fluids in two 
or more of the laboratories listed. 
Test program 9&p completed. 
Will require about 1 year to complete the tests and to 
correlate and publish the results. 
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(563) (a) 
(5) 

(c) 

(d) 
(e) 

(f) 

(g) 

(h) 

AGING TESTS ON PIPES. 
U. S. Treasury Department. 
Cooperative project with, the Division of Metallurgy, National 
Bureau of Standards. 
K. H. Beij, B. E. Husten. 
The Director, National Bureau of Standards. 
To determine the effects of long^-continued service on the 
hydraulic friction of pipes. 
Specimens of l-l/4-inch pipes of nine different materials have 
Been installed in a cold-water line in constant service, and 
specimens of 3/4-inch pipes of seven different materials have 
likewise Been installed in hot-water service lines at the 
National Bureau of Standards. It is planned to determine the 
hydraulic resistance coefficients of these specimens as intervals 
over a period of 20 years. 

Preliminary tests (Before aging) were made in 1936. 
OBservation tests were made in 1937 and 1938. The next tests will 
Be made in August 1939. 

(564) (a) 

(5) 
(c) 

(a) 
(e) 

(f) 
(g) 

(h) 

DENSITY CURRENTS. 
National Bureau of Standards. 
General research. 
G. H. Keulegan, H. N. Eaton. 
The Director, National Bureau of Standards. 
To determine the laws of currents in misciBle stratified fluids. 
The mathematical form of a criterion to determine whether or 
not the moving fluid will mix with the still fluid has Been 
estaBlished, and its critical value has Been measured in small, 
closed, rectangular channels of several sizes. In these channels 
a current of tap water was caused to flow over a heavier salt 
solution situated in a depression in the floor of the channel. 
The velocity of the current was increased until the waves set up 
at the interface of the two liquids commenced to Break and so to 
produce mixing. This velocity was taken as the critical velocity 
for mixing, and its value was suBstituted in the criterion. A 
new channel has Been Built in which tests will Be conducted with 
liquids having quite different viscosities, But nearly the same 
difference in density. The purpose of these experiments is to 
seek the model law for this phenomenon. 

A theory is also Being developed to obtain the thickness of 
the laminar layer at the interface of the two liquids and the 
velocity distribution in it. 

A progress report on this investigation was issued in May 1938 

giving the derivation of the form of the criterion for mixing, 
the results of the laboratory experiments, the equation for the 
flow of Bottom currents, and the equation for the lifting of a 
density current to an intake. A modification of this report has 
Been submitted for publication in the National Bureau of Standards 
Journal of Hesearcli under the title, "The hydrodynamics of current 
in stratified liquids". 
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(616) (a) 

00 
(c) 
(d) 
(e) 

(f) 

(g) 

(h) 

FLOW IN OPEN CHANNELS. 
National Bureau of Standards. 
General research. 
G. H. Keulegan. 
The Director, National Bureau of Standards. 
To investigate the phenomena of open channel flow in the light 
of modern concepts of turbulent flow. This vail involve a 
study of the dependence of the hydraulic friction factor on 
the cross-section of the channel and on the roughness of its 
surfaces, the apoarent friction of the free surface, and the 
depression of the filament of maximum velocity. 

The first step has been to review Basin's work on open channels. 
This has involved the application of von Khrmhn's velocity 
distribution law to wavy and to rough surfaces in open channel 
flow. It is hoped to conduct experiments on flow in open channels 
with triangular cross-sections and with different roughnesses. 
A paper entitled "The laws of turbulent flow in open channels", 
by G. H. Keulegan, appeared in the National Bureau of Standards 
Journal of Research, Vol. 21, No. 6, December 1938 as Research 
Paper HP1151. See abstract in this Bulletin. 

(705) (a) 

00 
(c) 

(a) 

(e) 
(h) 

MODEL STUDIES, SAVAGE RIVER DAM. 
The District Engineer, U. S. Engineer Office, Washington, D.C. 
Study of the performance of a side-channel spillway around an 
earth dam. 
H. N. Eaton for the National Bureau of Standards, E. P. Fortson, 
E. P. Tippetts, and B. W. Steele for the U. S. Engineer Office. 
The District Engineer, U. S. Engineer Office, Washington, D. C. 
Investigation completed. A paper giving the results is being 
prepared for publication. 

(797) (a) 

Co) 
(c) 
(a) 
(e) 

(f) 

(g) 

(h) 

PLUMBING MATERIALS AND EQUIPMENT AS RELATED TO LOW-COST HOUSING. 
National Bureau of Standards. 
part of a coordinated program of research on low-cost housing. 

R. B. Hunter, E. Hermansen, L. 0. Olsen, F. 3. Leonard. 
Dr. H. L. Dryden, Coordinator of Program, National Bureau of 
Standards. 
To assemble the data necessary for developing uniform standards 
and specifications for materials and construction for plumbing 
installations in low-cost housing construction under Federal 
control. 
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 pipes) relative to minimum requirements for the 
efficient functioning of the system. 
The experimental worm is nearing completion, and the data fpre 
being analyzed for the reports. A paper on methods of estimating 
demand and sewage loads to be expected in plumbing systems is 
in preparation. 
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(977) (a) 

00 
(c) 
(d) 

(e) 

(f) 

(g) 

00 

MATHEMATICAL THEORY OF FLOOD DAVES. 
Cooperative project with the U. S. Weather Bureau. 
General research. 
G. H. Keulegan for the National Bureau of Standards, 
R. T. Zoch for the U. S. Weather Bureau. 
The Director, National Bureau of Standards. 
To review the European and American literature on the mathematical 
theory of waves having direct application to the phenomena of 
flood waves. 
The results of this review will he 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 of wave phenomena involving the friction 
of the bed, (3) The quasi-permanent regime of rivers, and (4) Recent 
advances in the unrestricted theory of waves. 
The first draft of a paper on the irrotational theory of trans¬ 
lation waves has been completed. 

(978) (a) 

tt>) 

(c) 

(d) 

(e) 

(f) 

(g) 

00 

MODEL STUDIES, INDIAN ROCS DAM. 
U. S. Engineer Office, Baltimore, Md., Col. Wo. A. Johnson, 
District Engineer. 
Study of performance of side-channel spillway, tunnel intake, 
and outlet works for spillway channel and tunnel. 
K. H. Beij for the National Bureau of Standards; F. W. Edwards 
and C. L. Winslow for the U. S. Engineer Office. M. A. Mason, 
L. L. DeEabritis, C. ¥. Elliot, J. W. Boyd, B. E. Husten, 
E. B. Leonard. 
The District Engineer, U. S. Engineer Office, Baltimore, Md. 
To check rating curve of spillway weir and capacity of spillway 
channel; to determine effect of bend in spillway channel; to 
study flow at conservation dam and intake of tunnel; to study 
design of outlet works of spillway channel and tunnel; and to 
study scour in lower river valley. 
Two undistorted models have been built. Model No. 1, on a 
scale of 1 to 60, includes the complete spillway weir and 
channel, tunnel, outlet works, a xoortion of the reservoir, and 
a considerable section of the lower river valley. Model No. 2, 
on a scale of 1 to 22.4 includes the tunnel with its inlet and 
outlet works and a small section of the downstream river bed. 
Preliminary work on Model No. 1 is completed. Model No. 2 is 
under test. After completion of tests on Model No. 2, further 
tests will be made of the spillway channel and tunnel outlet 
works in Model No. 1. 

(979) (a) 

Cb) 
(c) 

(cL) 
(e) 
(f) 

MODEL STUDIES, DREDGE SUCTION BOOSTER. 
The District Engineer, U. S. Engineer Office, Washington, D. C. 
Model tests of a pi >e-line dredge-suction line with and without 
an axial-flow impeller at the suction-line entrance. 
L. L. DeEabritis. 
The District Engineer, U. S. Engineer Office, Washington, D. C. 
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 
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dredging from a sand "bed that moves relatively to the line, 
with the view of determining the effect of the "booster 
on the concentration of solids. 

(g) A 1:8 scale model of a 24-inch diameter dredge-suction 
line will be attached to a pump, stationary in position 
over a long, submerged, sand tank which will be moved under 
the dredge at any desired constant speed by a motor-pro¬ 
pelled carriage. Discharge rates and sand concentrations 

■• will be-measured in a-volumetric weighing tank. A 4-inck 
diameter, four-bladea, axial-flow impeller, driven by a 
variable-speed motor, will simulate the booster pump at 
the suction-line entrance. 

(h) Location in the laboratory and set-up of apparatus has been 
chosen, but construction has not yet begun. 

(980) (a) 

(b) 
(c) 

(d) 
(e) 

(f) 

(g) 

(h) 

CALIBRATION OR 36-INCH VENTURI METER. 
National Bureau of Standards. 
Determination of the characteristics of a 36 x 18 inch Venturi 
meter. 
M. A. Mason. 
The Director, National Bureau of Standards. 
To determine the characteristics of a venturi meter intended 
for service as a secondary standard of measurement. 
An 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. 
Results of the calibration will be available for studies of the 
similitude between venturi meters. 
A study is being ma.de of all the available literature on 
venturi meters and their auxiliary equipment, and on the 

design and use of pitot tubes for the particular purpose envisaged. 
The possibility of employing simultaneously several methods of 
measurement is being investigated. 

(981) (a) 

(b) 

(c) 

(d) 

(e) 

(f) 

INSTALLATION REQUIREMENTS EOR HEAD METERS SUCH AS ORIFICE, 
FLOW NOZZLES, ETC. 
Cooperative Research sponsored by A.S.M.S. Special Research 
Committee on Fluid Meters with the National Bureau of Standards 
and Washington Gas Light Co. 
Laboratory investigation simulating certain possible plant con¬ 
ditions. 
A.S.M.S. Fluid Meters Committee, National Bureau of Standards, 
Washington Gas Light Co. 
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. 
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(g) Using orifices and nozzles in 4-inch pipe to determine the 
effects of bonds, valves, etc. on the inlet side upon the 
indications of the meter. Tests will be made with both gas and 
water. 

(h) The undertaking of this work has been authorized by Fluid Meters 
Committee. Arrangements and plans are being prepared. Tests 
will be made in Washington during spring and summer of 1939. 

(982) (a) 
(b) 
(c) 
(d) 

(e) 
(f) 

(g) 

(h) 

FUNCTIONAL CHARACTERISTICS OF PLUMBING- FIXTURES AND FITTINGS. 
Cooperative project with Plumbing Manufacturers Association. 
General research on plumbing fixtures. 
Gene E. Golden. 
Gene E. Golden, National Bureau of Standards. 
To determine the functional characteristics of plumbing fixtures 
with a view towards developing functional and test specifications 
Recording of the variable phenomena that occur in plumbing 
fixtures will be done by photographic and mechanical means in 
order to allow more detailed analysis. 
Investigation of water-closet characteristics is under way. 

UNIVERSITY OF CALIFORNIA, College of Agriculture, Davis, California.. 

(270) (a) THE EFFECT OF DEPTH TO WATER TABLE UPON LOSS OF 'WATER FROM THE 
SOIL SURFACE. 

(c) Experiment Station Project. 
(e) Professor F. J. Veihmeyer. 
(h) Measurements on 35 water-table tanks recorded each week. 

See Bulletin V-2, p. 12. 

(271) (a) MOVEMENT OF MOISTURE THROUGH SOILS. 
(c) Experiment Station Project. 
(e) professor F. J. Veihmeyer. 
(h) Ten field plots, 50’ x IOC1, laid out in 1938 to observe effect 

of cultural treatment and fertilization of soil surface on rate 
of entry of water. See Bulletin V-2, p. 12. 

(i) Water in Soils and its Movement. F. J. Veihimgyer and N. E. Ed~ 
lefsen, Union G&odfesiyue et Geophysique Internationale, 
Bui. 22:355-365, 1936.~ 

(272) (a) CHARACTERISTICS OF SPRINKLERS AND SPRINKLER SYSTEMS FOR 
IRRIGATION. 

(c) Experiment Station Project. 
(h) Tests completed. Bulletin to be prepared. 
(i) Irrigation by Sprinkling. J. E. Christiansen, Agricultural 

Engineering, 18(12):53C-538, Dec. 1937J Four New Movable 
Sprinkler Machines. J. E. Christiansen, Pacific Rural press, 
V. 136 (16): 551, 354, 355, Get. 15, 1938. 
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( 666) (a) 

(c) 
(e) 
(h) 
(i) 

THERMODYNAMIC STUDIES OF EVAPORATION FROM FREE WATER 
AND PLANTS. 
Experiment Station Project. 
Professor F. J. Veihmeyer. 
Studies continued. 
Interpretation of Soil Moisture Problems by Means of 
Energy Changes. F. J. Veihmeyer and N. E. Sdlefsen, 
Airier. Geophys. Union Trans. Pt. 11:502-318, 1937. 

SOIL, 

(667) (a) HYDROLOOT OF IRRIGATION WATER SUPPLIES IN CALIFORNIA. 
(c) Experiment Station project. 
(e) Professor F. J. Veihmeyer. 
(h) Measurements on experimental plots in Shasta County, 

California, are being continued. See Bulletin V-2, p. 13. 
(i) Evaporation from Soils and Transpiration, F. J. Veihmeyer, 

Amer. Geophys. Union Trans. 613-619, 1938. 

(725) (a) MODIFIED VENTURI SECTION FOR OPEN CHANNELS. 
(b) Laboratory project in cooperation with Hydraulic Laboratory, 

University of California at Berkeley. 

(986) (a) 

(b) 
(c) 

(a) 
(e) 

(f) 

(g) 

(h) 

(i) 

CHARACTERISTICS OF PITOT TU3ES USED FOR MEASURING WATER IN 
PIPE LINES. (Part of larger project on Measurement of 
Irrigation Water.) 
California Agricultural Experiment Station. 
Experiment Station project. 
J. E. Christiansen, and 0. C. French, 
professor' F. J. Veihmeyer. 
To determine characteristics and accuracy of different kinds 
of pitot tubes (including transverse tubes) used for measuring 
discharge from pumping plants. 
Pitot tubes have been tested in a 6-inch discharge pice of 
turbine pump in pump laboratory, Division of Agricultural 
Engineering. Flow measured with calibrated end-cap orifice 
on end of line. Tests have aimed at determining characteristics 
of different kinds of pitot tubes, under different flow con¬ 
ditions, rather than simply determining coefficients for the 
pitot tubes. 
Tests to date h$.ve included studies of 4 sizes of transverse 
tubes, from l/8 to 5/l6M diameter, two conventional type 
pitot tubes made according to suggestion of Ower of the 
National physical Laboratory, London, a special transverse 
tribe used by University of Iowa, a commercial flow meter 
(special form of pitot tube) and other special pitot tubes. 
Characteristics of Transverse Pitot Tubes. J. E. Christiansen 
and 0. C. French, Agricultural Engineering, 18(1), Jan. 1937. 
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UNIVERSITY OF OKLAHOMA 

(617) (a) 

0>) 

( e) 

(h) 

(i) 

DETERMINATION OF DISCHARGE COEFFICIENTS FOR FLOW NOZZLES AND 
SQUARE-EDGED ORIFICES WHEN METERING- OIL. 
Co-operative research, project sponsored by the Soecial Research 
Committee on Fluid Meters of the A.S.M.E. 
Professor ¥. H. Carson, Head, Department of Mechanical Engineer¬ 
ing. 
In progress. .... 
Report for this Bulletin furnished "by H. S. Bean, National 
Bureau of Standards. 

UNIVERSITY OF MINNESOTA. 

(94) (a) TRANSPORTATION OF SEDIMENT. 
(c) University hydraulics research project. 
(e) Dr. Lorenz G. Straub. 
(b), (d), (f) and (g) (These details given in earlier bulletins of 

the series.) 

(99) (a) LAWS OF HYDRAULIC SIMILITUDE. 
(c) University hydraulics research project. 
(e) Dr. Lorenz G. Straub. 

(b), (d) (f) and (g) See complete report of this project in 
earlier bulletins.) 

(190) (a) FLOW CONDITIONS IN OPEN CHANNEL. 
( c) University hydraulics research project. 
(e) Dr. Lorenz G. Straub. 

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

( 327) (a) EXPERIMENTAL STUDY OF FLUSH VALVES FOR WATER-CLOSETS. 
(c) Cooperative research project with Sanitary Division of Minnesota 

State Board of Health and the Hydraulics Department of the 
University. 

(e) Dr. Lorenz G. Straub. 
( o) , (d),(f) and (g) See complete report of this project in earliei 
Bulletins.) 

(676) (a) FRICTION LOSS IN PLUMBING SYSTEM PIPE LINES. 
( c) Cooperative research project with the Sanitary Division of the 

Minnesota State Board of Health and the Hydraulics Department of 
the University of Minnesota. 

(e) Dr. Lorenz G. Straub. 
(b), (d), (f) and (:.) (Details given in earlier bulletins.) 
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( 677) (a) 
(b) 

(a) 
(e) 

(i) 

SEDIMENTATION AT THE CONFLUENCE OF DIVERS. 
In cooperation with, the Special Committee on Hydraulic Research 
of the American Society of Civil Engineers. 
Dr. Lorenz G-. Straub and Robert H. G-edney. 
Dr. Lorenz G. Straub. 
Project has been set up to a larger scale in the recently 
completed St. Anthony Falls Hydraulic Laboratory. 
(f) and (g) See earlier bulletins for these details. 

(678) (a) STUDY OF HIND-GENERATED WAVES. 
(e) Dr. Lorenz G. Straub. 

(b), (d) and (g) See earlier bulletins for these details. 

(679) (a) STABILITY OF SAND DAMS. 
(e) Dr. Lorenz G. Straub. 

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

(983) (a) ST. ANTHONY FALLS NAVIGATION PROJECT. 
(b) U. S. Engineer Department. 
(c) Design project and operations study. 
(d) Staff of U. S. Engineer Department, St. Paul District, 

Colonel Philip B. Fleming, District Engineer. 
(e) Dr. Lorenz G. Straub. 
(g) Tests are to be made on a model of the projected development. 
(h) Construction of models nearing completion. 

(984) (a) FLOW THROUGH GRANULAR MATERIALS. 
(b) Graduate thesis. 
(c) Studies of the laws of flow through granular materials. 
(a) Robert H. Gedney. 
(e) Dr. Lorenz G. Straub. 
(g) Various grades of material and fluid's of various viscosities 

are being used. 
(h) Apparatus has been set up and a series of experiments performed. 

(985) (a) HIGH-VELOCITY FLOW IN OPEN CHANNELS. 
(b) In cooperation with the Special Committee on Hydraulic Research 

of the American Society of Civil Engineers. 
(d) Dr. Lorenz G. Straub, John F. Ripken and Thomas Rlingel. 
(e) Dr. Lorenz q. .Straub. 
(f) Experimental study of the laws of flow at extremely high 

velocities in omen channels. 
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HYDRAULIC RESEARCH IN CANADA. 
ECOLS PQ L YTE CHNIQUS PS MONTREAL 

( 639) (a) 
(d) 
(c) 
(d) 
(e) 

(f) 

(e) 

(h) 

HYDRAULI C MODEL STUDIES OF DIFEERENT S FILL WAY PROFILES. 
Hydraulic Laboratory, Ecole Polytechnique de Montreal. 
Oreneral scientific research. 
Professor Raymond Boucher and assistant. 
Professor Raymond Boucher. 
To establish a comparison between the discharge capacities of 
different' spillway designs. • . • 
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 designed head. The effect of gate piers of various 
design's i's' also ‘investigated. 
Experimental work in progress. Five different profiles have 
been studied. 

ABSTRACTS 'OF COMPLETED'PROJESTS AND ■REFEREECES TO PUBLICATIONS. 
UNIVERSITY OF CALIFORNIA. 

(423) FLOOD WAVES IN OPEN CHANNELS. 
This work is an extension of that reported in a previous bulletin 

under the same title and'numbered 423. The experimental work was 
carried on in a small channel of variable slope, with a gate at its 
upper end so arranged that the discharge could be varied through any 
predetermined cycle. The characteristics of the flood waves generated 
by the varying discharge were studied. Measurements were taken on the 
height of the wave, the velocity -of -propagation and the damping effect 
of friction. The results were compared with the mathematical theories 
of flood waves of Airy, Biot, Masse, Deymie and others. It was found 
that the existing mathematical theory does not agree entirely with the 
observations, but was of value in attempting to obtain an approval to 
an empirical solution. 

(424) DIVIDING STREAMS IN OPEN RECTANGULAR CHANNELS. 
This work was carried out with open channels six inches in 

width having one branch in line with- -the main channel, and the other 
branch diverging at angles of 45°, 90°and 135° . Lae following con¬ 

clusions were reached: There is little difference in the depths in 
the three channels so long as the major portion of the flow goes down 
the straight channel; however, to divert a major portion of the flow 
down the side branch requires that the depth in that branch drop and 
the depth in the straight branch rise. The dr-op in the depth of the 
side branch is a function of the proportion of the discharge it 
.carries, of the kinetic energy of the water entering the intersection, 
and of the angle of divergence. ' Tire rise-in depth in the 

straight branch is a function of tne proportion of discharge diverted, 
and of the kinetic energy of the 
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water entering the intersection, hut is independent of the angle 
of divergence. If the main channel carries a discharge of low 
kinetic energy, the head loss is negligible. 

(427) FLOW IN TIDAL CANALS. 
The purpose of this study was to test the validity of the 

theory of Col. E. I. Brown, Corps of Engineers, U. S. Army, as 
applied to flow in tidal canals, and reported in the Transactions 
of the American Society of Civil Engineers for 1S32. Tides were 
generated at the mouth of a channel 3" wide and 200 ft long. The 
amplitude and period of the tide was kept constant and only the 
friction of the small canal varied. Simultaneous measurements were 
taken along the canal in order to determine the height of the tidal 
waves and velocities induced. The observations led to the con¬ 
clusion that the theory of Col. Brown is correct and that computations 
of tidal heights and velocities in a canal can be made with sufficient 
accuracy for practical purposes. 

(719) HYDRAULIC ROUGHNESS IN OPEN CHANNELS. 
The channel used in this series of tests was triangular in 

cross-section, so that the sections would be geometrically similar 
at different depths. The object was to determine the lower limit 
of fully developed turbulent flow in open channels. A smooth 
varnished surface and a surface roughened with uniform sand grains 
were used. The friction factor "f*1, the Reynolds number Re, and 
the relative roughness e/r were determined for various conditions of 
depth of flow, bottom slope, and surface roughness. The results are 
summarized as follows: 
(1) Fully developed turbulence occurs in omen channels under the 
same conditions as in circular pipes. 
(2) For smooth surfaces, the relation between friction factor and 
Reynolds number is: 

1 r 2 log - 0.8 

,/f 

which is the same as for circular pipes. 
(3) For rough surfaces the equation 

1 . , (r.) 
-±— = A log r B 

related relative roughness in and friction factor. The 
quantities A and B may be expected to vary with the geometry 
of both the roughness and flow cross-section. 
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(721) A MODEL STUDY OE BEACH EROSION. 

The purpose of this study was to investigate the reliability of 
small distorted models for the problems of sand movement and beach 
erosion. A model of a portion of the shore line near Santa Barbara, 
California, was tested- under various conditions of littoral drift and 
wave action, and the model indications were compared with known occurrences 
in nature. Runs under identical conditions were carried on to test the 
ability of the model to reproduce itself. The scales used were 150: 1 hori¬ 
zontally and 42: 1 vertically. The scale ratios for wave period, tidal 
period, and wave height were determined theoretically and used for the 
computation of values produced in the model. The sand size could not be 
reduced to scale. The model gave good qualitative information but failed 
to reproduce the prototype in all details. When run under identical con¬ 
ditions, the model proved to be entirely consistent within itself. 

( 722) SURGING IN HARBORS. 

Surges were generated in a long narrow basin by a reciprocating 
plunger driven at various constant frequencies. The heights and 
frequencies of the surges, as well as the positions of the nodes, were 
measured in basins having uniform and variable still-water depths. The 
purpose was to determine the resonant frequencies of oscillation of the 
various basins. Agreement with the existing theory was found to be good 
for those basins in which the still water depth was constant. Here the 
natural periods of oscillation of the fundamental seiche and the harmonics 
are: 2 

when L is the length of the closed basin, D is the constant depth;and 
K is an integer depending upon the number of nodes present. This equation 
was verified experimentally. Eor basins of variable depth the periods are 
supposed to be: 

2 dL 
gD 

Agreement with this equation was not found to be good. It was further 
found that sills placed beneath the surface reduce the amplitude of the 
surges at the resonant frequencies. 

(725) THE MODIFIED VENTURI SECTION AS AN IRRIGATION METER. 
A Venturi Section contracted from the top is placed in a rectangular 

channel. It is desired to investigate its possibility of use in metering 
irrigation water under the conditions of a flat energy gradient and low 
velocities. 

The second model investigated has an upstream face 60° with the 
horizontal and tangent to the radial throat. Below the throat generated 
by two radii is a diffuser section at 20° with the horizontal. This lodel, 
at the throat setting, has a nearly constant coefficient increasing only 
1-|- per cent when the depth ratio is increased from 5 to 10 per cent. 
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CALIFORNIA INSTITUTE_0F TECHNOLOGY, Cooperative Laboratory, Soil Conservation 

Service. 

(658) USE OF PROBABILITY GRAPHS IN THE INTERPRETATION OF MECHANICAL 
ANALYSES OF SEDIMENTS. 

In the present state of the theory of sediment transportation, mechanical 
analyses of sediments are studied by comparing or contrasting them with other 
analyses. Comparison of mechanical analyses is greatly facilitated if the 
information they contain can be reduced to a set of numerical values or par¬ 
ameters. Two terms of a Gram-Chariier series, expressed in Krumbein's 
phi units represent the data for many analyses, thus enabling them to be re¬ 
duced to three parameters. Graphical methods are given for recognizing such 
analyses, for obtaining the parameters, and for evaluating the extent to 
which they summarize the analytical information. A general procedure is 
then outlined for systematic graphical comparison of mechanical analyses, 
including analyses not amenable to the above quantitative methods. 

(663) MECHANICS OF SEDIMENT SUSPENSION 

To appear in proceedings of Fifth International Congress for Applied 
Mechanics. Investigator: Hunter Rouse. 

Despite its importance to the study of sediment transportation, the 
theory of sediment suspension through fluid turbulence has not yet been 
fully verified. This theory presumes a state of equilibrium between the 
convection due to turbulence and the settling of the sediment, the con¬ 
centration c at any elevation y then depending upon that at some 
reference level a , upon the settling velocity w , and upon the 
distribution of the mixing length 1 and the velocity of fluctuation v1: 

In 
a 

_ JL f y 
& Ja VI 

(1) 

In order to test the validity of this fundamental relationship, an 
apparatus was constructed wherewith the product E - BY'L could be main¬ 

tained essentially constant throughout a considerable fluid volume, equation 
(l) then taking the form 

c — p — ^ c 
ca 

The turbulent mixing was produced by means of an electrically driven 
lattice structure oscillating vertically in a cylindrical glass tank, 
the amplitude of the agitator remaining constant and the intensity of mixing 
being governed by the frequency of oscillation. Representative samples of 
the suspension could be drawn off by pipette at any desired level. 
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Nearl a hundred distribution curves were determined over a vertical 
range of 50 cm, using mixtures of water and auartz sands approximately 
1/4, 1/8, 1/16, and l/o2 mm in diameter. Concentrations varied from 
0.002^ to 4/o by weight, and the agitator frequency from 0.8 to 5 cycles 
per second. Since the experiments permitted direct measurement of c/ca» 
w , and y - a, the quantity E could be computed from equation (2). Plots 
of E against the agitator frequency yielded almost identical curves for 
each ol the four sediments, regardless of particle size or concentration. 
A composite dimensionless plot of all data taken in the region of fully 
developed turbulence evidenced very satisfactory agreement with equation (2), 
indicating that analysis of the suspended load of streams according to the 
existing theory is fully justified. 

CALIFORNIA INSTITUTE OP TECHNOLOGY, Hydraulic Structures Laboratory. 

( 357) and (656) CURVILINEAR FLOY/ OF LIQUID WITH A FREE SURFACE AT VELOCITIES 
ABOVE THAT OF WAVE PROPAGATION. 

An article with this title will be found in the proceedings of the 
Fifth International Congress of Applied Mechanics, published by John Wiley 
& Sons. 

Investigators: Robert T. Knapp and Arthur T. Ippen. 

These projects resulted in the development of an analytical method of 
calculating the free surface of liquids constrained to flow at high veloci¬ 
ties between curved boundaries. It is based upon a series of experimental 
studies of the flow of water in curved channels of rectangular cross-sections 
It was found that the conventional methods of treating flow around curves 
in open channels were not generally applicable for cases of gravity waves. 
The analysis of the curved flow presented is based upon the physical 
similarity between supercritical open-channel flow and two-dimensional 
supersonic flow of compressible fluids; (cf. Karman, Zeitschrift flir 
angewandte Mathematik und Mechanik. liber schallstrftmung in Gasen u. 
uberkritische StrBmung in Gerinnen. Band 18, Heft 1. Februar 1938. 49) 
The experimental results are analyzed in comparison with this theory. 

One of the most serious problems encountered in handling large scale 
flows of this type is that, even for moderate rates of curvature, very 
high superelevations are encountered. These disturbances also persist below 
the curves and thus intensify the difficulty of the problem. The 
analysis developed not only makes it possible to calculate the magnitude 
and location of these disturbances, but also indicates means of reducing 
or eliminating them, based upon the use of the phenomenon of wave-train 
interference. Experimental verification of typical applications of such 
treatments are also presented. 
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CASE SCHOOL OF APPLIED SCIENCE. 

( 730) SPILLWAY DESIGN ) 
(731) STUDY OE SLUICES ) - MAHONING DAM 
(732) CHANNEL MODEL ) 

Four models were used in the study; namely, (1) a 1:48 scale 
model of a section of the spillway, (2) a 1:18 scale model of one 
sluice, (3) a 1:20 scale model of the stillihg weir, and (4) a 1:72 
scale general model of the dam and adjacent sections. Findings on 
the 1:4-8 scale model included head-discharge curves for free overfall 
and for crest gates; pressures on the face of the spillway for free 
and restricted overfall; performance of alternate types of sluice 
portal sections, with deflectors to give lateral spread to the dis¬ 
charge; performance for alternate designs* of' 'the stilling hasin 
including development of a novel tyoe of end sill, performance of 
stilling basin with and without stilling weir downstream. A stilling 
weir to artificially raise tailwater depth proved more economical 
•than deep excavation in rock for uncontrolled tailwater. Findings 
on the 1:18 scale model include trash rack losses, hydraulic gradients 
through the sluice, and calibration curves. Findings on the 1:20 scale 
model include rating curves and performance for alternate apron 
designs, and pressures on the downstream face of the weir. Findings 
for the 1:72 scale model include calibration curves, performance of 
stilling basin with various gate and sluice openings, and various 
heights and lengths of stilling weir. In the structure to be built, 
piezometer openings will be included as in the model for future 
correlation of test results. 

HORTON HYDRAULIC AND HIPPOLOGIC LABORATORY. 

Publications available. Conies of the following publications will 
be furnished without charge to hydraulic laboratories, upon 
application: "Hydrologic Research", by R. E. Horton, Science, 
Vol. 86, No. 2241, Dec. 10, 1937, pp. 527-530. "List of Publications, 
with Abstracts" by R. E. Horton, Publication No. 112, with Supplement 

No. 1, Horton Hydrologic Laboratory. 

U. S, ENGINEERS BOILHDVILIE HYDRAULIC LABORATORY. 

(567) MODEL STUDIES OE THE BONNEVILLE PROJECT ON THE COLUMBIA RIVER. 

The results of studies on this project appear in a 3-volume 
report under date of June 30, 1937, entitled, "A report on model 
studies made in connection with the Bonneville project", by J. C. Stevens, 
Consulting Engineer. The contents of this report are as fnllrws: 
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Letter of Transmittal 
Synopsis of the Report 
Section I - General Description of the Project and Hydraulic Laboratory 
Section II - Scour Prevention 

- Appendix A 
Section III - Backwater and Channel Improvements. 
Section IV - Crest Gates. 
Section V - Cofferdams. 
Section VI - Fishways and Miscellaneous. 

In addition to this there are a number of staff reports on special 
features, among them one on "Model studies of the Bonneville tailrace 
for 10 units," by A. J. Gilardi. 

(770) BANK PROTECTION STUDIES. 
Report by A. J. Gilardi. 

NATIONAL BUREAU OF STANDARDS, NATIONAL HVDRAULIC LABORATORY. 

(42) "Cross-connections in plumbing systems", by Roy 3. Hunter, 
Gene E. Golden, and Herbert N. Eaton. Research Paper RP108S, 
National Bureau of Standards Journal of Research, Vol. 20, April 
1938. Obtainable from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., 15 cents (stamps not accepted). 

This paper deals principally with the technical aspects of 
the problem of preventing the backflow of water from plumbing fixtures 
into water-supply systems. It starts with a .general review of the 
subject, including a brief history of previous work on the subject, 
a classification of cross-connections, and a brief discussion of 
vacua and siphon action. This is followed by a mathematical and ex¬ 
perimental analysis of the conditions tending to produce backflow 
into a supply line. This analysis makes it possible to determine 
the v/orst conditions, as regards backflow, that can occur in any 
building supply system, and to determine minimum requirements for 
the positive prevention of backflow under these conditions. Speci¬ 
fically, the minimum oressure thas can occur in any system, the 
maximum rate at which water can be removed from the supply risers 
under this minimum pressure, the smallest air gap betv/een a faucet 
and plumbing fixture that can be safely allowed under the worst 
conditions, and the essential performance characteristics of a 
siphon-breaker are determined. The effectiveness of various types 
of siphon-breakers in preventing backflow is discussed, and the 
operation of one type of flush valve is explained in order to show 
the essentials of a stable flush valve, that is, one which will not 
open under any possible reduction in supply pressure. Finally, there 
is given a brief review of the entire subject of preventing backflow 
from pl\imbing fixtures, in which two distinct methods of attack are 
pointed out, and the merits of each are discussed. The conclusions 
relate only to the technical aspects of the subject and do not take 
the form of proposed health or plumbing regulations. 
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(43) "Pressure losses for fluid flow in 90° pipe ‘bends1’, 

by K. Hilding Beij. Research Paper RPlliO, National Bureau of 
Standards Journal of Research, Vol. 21, July 1938. Obtainable 
from the Superintendent of Documents, Government Printing Office, 
Washington, D. C., 10 cents (stamps not accepted). 

Pressure losses were determined for nine 4-inch steel, 90° 
pipe bends of radii from 6 to 80 inches. The results are discussed 
in relation to those found by previous investigators under comparable 
test conditions. Por bends having radii of four pipe diameters or 
less, all the results which are discussed may be correlated on the 
basis of pipe roughness. Further data are needed to establish a 
working formula. No correlation could be obtained for the bends of 
larger radii. Por such bends the maximum published values should be 
used in engineering work until more comprehensive data become available. 

(616) "Laws of turbulent flow in open channels", by G-arbis H. Keulegan. 
Research Paper RP1151, National Bureau of Standards Journal of Research, 
Vol. 21, December 1938. Obtainable from the Superintendent of Documents, 
Government Printing Office, ''.’ashington, D. C., 10 cents (stamps not 
accepted). 

The theoretical investigations of Prandtl and K&rmin, and the 
experimental work of Nikuradse, have led to rational formulas for 
velocity distribution and hydraulic resistance for turbulent flow in 
circular pipes. With certain assumptions regarding the effects of 
secondary currents and of the free surface, and with the adoption of 
the hydraulic radius as the characteristic length, similar rational 
formulas are deduced for open channels. The validity and the applications 
of these formulas are illustrated by a study of Bazin*s experiments. In 
this study the equivalent sand roughnesses of the channels used by 
Bazin are determined. The criterion for determining the conditions 
under which a channel with wooden-plank surfaces is to be considered 
hydrodynamically wavy or hydrodynamically rough is also evaluated. The 
rational formulas with constants determined from Bazin’s experiments are 
expressed in the form of power lav/s. It is snown that Manning’s empirical 
formula is a good approximation to the rational formula for rough channels 
when the relative roughness is large. 

U. S. BUREAU OP AGRICULTURAL ENGINEERING. 

(192) "Plow of Water in Irrigation and Similar Canals." 
By Fred C. Scobey, Senior Irrigation Engineer. In Bulletin No.II—2 

dated July 1, 1934, page 24, it was announced that the Irrigation 
Division of the U. S. Bureau of Agricultural Engineering would revise 
Department Bulletin 194, "'Hie Flow of Water in Irrigation Channels", 
first published in 1915. During the 25-year interval, many new experi¬ 
ments have been made on carrying capacity. Several of these were on 
canals of materials of construction that have come into general use 
during the past two decades. All of these tests were conducted on the 
field channels. Such experiments are the only ones that can bring out 



the great differences in capacity as affected by seasonal or 
permanent changes due to weather, insect larvae, and aquatic growths. 
The report of this project is in press as a Technical Bulletin of 
the Department of Agriculture. It will contain about 100 pages, be 
profusely illustrated, and the recommendations and conclusions are 
based on 465 listed and described observations. 

UNIVERSITY Of LATVIA, RIGA, LATVIA. 

1st die heutige Lb sung des Uberfallproblems einwandfrei?" (is the 
present-day solution of the problem of flow over spillways free from 
objection?), by Prof. Dr.-Ing. A. Vitols. 
Zeits. fiir vTasserkraft und Wasserwirtschaft, Heft 7/8, 1938. 

, 

With regard 'to tile overfall -problem, .we encounter two facts in 
hydraulics. On the one hand the expression of the flow coefficient 
in the Polieni formula 

n _ , ,5- .3/2 
Q - mb /2g h is 

governed by formulas of the Bazin type: 

0.0027 
m - 0.405 + k , 

which intrinsically cannot be used outside of the limits of the tests 
which served to establish them. On the other hand the needs of 
practical hydraulics are met through model tests, the results of which 
can be directly transferred to the prototype in which the dimensions of 
the overfall greatly exceed those of the model. In this procedure the 
law of geometrical similarity is tacitly assumed, which, however, is 
not compatible with the so-called "non-homogeneous" term 0.0027/h in 
the Bazin and related formulas. If we concede the law of geometrical 
similarity, which, as already stated, is done in practical hydraulics, 
the laboratory acquires a powerful and fruitful means of solving overfall 
problems, a solution which is entirely lacking in the present state of 
hydraulics. The author shows how, with the aid of the law of geometrical 
similarity, a whole series of overfall problems can be solved, and 
thereby present-day hydraulics can be enriched with fruitful material. 

Furthermore the author seeks to explain the origin of non-homogeneous 
terms of the Bazin type which do not fit into the concept of geometrical 
similarity. To this end he utilizes a method of theoretical physics, 
the dimensionless products of physical and geometrical quantities, 
upon which the flow process may depend. In this way he comes to the con¬ 
clusion that the non-homogeneous term of the form c/h, where c is taken 
as a constant by the author of this formula, is a function of the 
Reynolds number, from which it follows that c is a function of the 
temperature. Naturally it may be that the function c(t) is practically 
constant within the limits of temperature changes of natural streams. 
However, from the standpoint of physics, it is desirable to establish this 
function in order to have a universal formula which applies to all fluids 
and to the entire planetary system. Further it should be settled under 
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what conditions this non-horaogeneous terra can he omitted in order 
to make it possible- to achieve the great advantage of having to 
do with pure geometrical similarity in the field of overfall problems' 
in present day hydraulics. 

FOREIGN PAMPHLETS RECEIVED BY THE NATIONAL BUREAU OE STANDARDS AND 
IN FILES OF THE NATIONAL HYDRAULIC LABORATORY. 

(Available for loan). 

BELGIUM. (Antwerp) 

L. Bonnet, J. Blockmans, and J. Laraoen. Etude experimentale au moyen 
de mobiles a fechelle rfeduit be divers types de siphons auto-auorceurs. 
(Experimental study by means of reduced-scale models of different types 
of self-priming siphons). Blanche I. In French. 
Reprint from Annales des Travaux publics de Belgique, February 1938. 

CANADA. 

Department of Mines and Resources, Canada, Dominion Water and Power 
Bureau, Water Resources Paoer No. 74, "Surface Water Supply of Canada, 
St. Lawrence and Southern Hudson Bay Drainage, Ontario and Quebec. 
Climatic years 1931-32 and 1932-33." 1938. 

DENMARK. 

Paul Nembnyi (Copenhagen) In English. 
Ingeni^rvidenska'belige Skrifter A, Nr. 39, 1935. 

Paul Nemfenyi. In German. 
Bemerkungen zur Ermittlung der materialfilhrenden Kraftkomponente. 

(Remarks on the determination of the force component that transports 
material). 

FRANCS. (All papers in French) 

E. Cotton. Sur quelques fomules d'hydrodynamique. (On some formulas 
of hydrodynamics). Bulletin de la Socifetb Mathematique de France,No.192 

Laboratoire d'essais de la Socifetfe Hydrotechnique de France a Beauvert, 
pres Grenoble. (Testing laboratory of the Societe Hydrotechnique de 
France at Beauvert, near Grenoble). Reprint from "Science et Industrie'1, 
1935. 

Ph. Deymife. (Paris) 
Reprint from Revue Gfnferale de 11 Hydraulioue, No. 3, May-June,' 1935 

Propagation d'une intumescence allonghe. (?: opagasion of an elongated 
intumescence. 
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GERMANY 

E. Seifert. (Berlin) Mo deliver such e filr TideflHsse. (Tidal model research). 
Zeits. Verein Deutscher Ingenieure, Bd. 81, No. 40, Oct. 2, 1937. 

O. Milller. (Berlin) Das bei Ueberfall schwingende Wehr als selbsterregtes, 
gekoppeltes' System unter Bertlcksichtigang gewisser Analogien sum Rtthrensender 
und zur Zungenpfeife. (The vibrating overfall weir as a self-exci ced, closed 
electric system with analogies to an electric transmitter and a reed-pipe). 
Mitt, der preuss. Ver such sans talt filr Wasserbau und Schiffbau, Heft 33, 1937. 

P. 3bss.(Karlsruhe) Das wasserbauliche Versuchswe sen. (Hydraulic structures 
research). Reprint from No. 29/38 des Houses der Technik aus "Technische 
Mitteilungen", No. 16/38. 

T&tigkeitsbericht der Preussischen Versuchsanstalt filr Nasser-, Erd-, und 
Schiffbau, Berlin, 1937. 

HOLLAND 

Ph. H. Kuenen (Groningen) In English. 
Density currents in connection with Daly’s hypothesis on the formation of 
submarine canyons. Reprint from Leidsche Geologische Mededeelingen, Vol. VIII, 
No. 2, 1937. 

Annual report of the Stichting Waterbaukundig Laboratorium at Delft for 1937. 
In Dutch. 

HUNGARY (All articles in Hungarian with English summaries unless otherwise 
noted). 

Hydraulic Proceedings of the Water Board of the Royal Hungarian Ministry of 
Agriculture, Vol. XIX, No. 2, 1937. 
1. D. Demeter. Construction of new outfall for sewerage at Budapest. 
2. S. Rohringer. Model tests on the outfall of the Pest-side sewerage at 

Budapest. 
5. W. L&szl6ffy. Hydrotechnic Society and research institutes of Prance. 
6. D. Deseb. Water supply of resorts in the M&tra mountains. 
7. J. Szlov&k. Plood protection of the city of Szeged. 
8. A. Sikhegny. Repairs of the spillway sluice at Gibart in 1936. 

Hydraulic Proceedings of the V/ater Board of the Royal Hungarian Ministry of 
Agriculture, Vol. XIX, Nos. 3-4, 1957. 
3. Gy. Szil&gyi. The computation of sewage and storm drains. 
4. L. Kun. Water affairs of Hungary from the international point of view. 
5. W. L&szlbffy. Numerical and graphical methods of hydrology. 
6. J. Szily. Stream line nitot tube and current observations in laboratories. 
9. K. Bogn&r. Remarkable rainfalls within 24 hours in 1936. 
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Hydraulic Proceedings of the Water Board of the Royal Hungarian Ministry of 
Agriculture, Vol. XX, No. 1, 1938. 
1. Report of the National Irrigation Board for 1937. 
2. W. L&szl6ffy. The flood in 1838 and the regulation of the Danube. 

s. Rohringer. Some remarks on the design of dams. 
Gy. Maurer. Regulation of the Mississippi. 
I. Kendi-Fin&ly. Weirs measuring water with a minimum loss of head. 

Gy. Pogonyi. Snow and ice conditions in the Danube Basin in 1937-38 

INDIA. 

Quarterly Bulletin No. 10, April-June, 19o8, Central Board of Irrigation, 
Government of India. 

Quarterly Bulletin No. 11, July-Sept., 1938, Central Board of Irrigation, 
Government of India. 

Central Board of Irrigation, Simla, Publication No. 10, Irrigation canal 
falls, f’eb. 15, 1935.'' 

Central Board of Irrigation, Simla, Publication No. 11, Annual report (technical) 
of the work of the Board, 1934-35. 

Central Board of Irrigation, Simla, publication No. 14, Annual report (technical) 
of the work of the Board, 1935-36. 

Central Board of Irrigation, Simla, Publication No. 16, Annual report (technical) 
of the work of the Board, 1936-37. 

Central Board of Irrigation, Siml a, P ublication No. 17, Notes on waterlogging 
and land reclamation in the form of a questionnaire, Sept. 15, 1938. 

ITA1Y. (All papers in Italian unless otherwise noted). 
A. Veronese. (Padua) 
Ricerche sul comportamento idraulico dei sifoni di derivazione posti a cavaliere 
degli argini. (Research on the hydraulic behavior of diversion siphons placed 
astride of embankments.) 
Comitato per L'Ingegneria del Consiglio Nazionaie delle Ricerche, Centro di 
Ricerche Idrauliche nel R. Istituto Superiore di Ingegneria di Padova. 1955. 

V. Pisa. (Padua) 
Metodi chimico e chirni co-el ettrico per la mi sura delle portate. (Chemical and 
electro-chemical methods for the measurement of flows). 
Comitato per L'Ingegneria del Consiglio Nazionaie delle Ricerche, Centro di 
Ricerche Idraulicne nel R. Istituto Superiore di Ingegneria di Padova, 1935. 
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G. Ferro. (Padua) 
Su un Huovo tentativo di esprimeri l'altezza della onde in funzione della 
distesa libera di nare (fetch). (On a new attempt to express the height of 
waves as a function of the fetch.) 
Publication of the Societfe Italiana per il Progresso delle Scienze, 1938. 
Reprint from "Atti" della XXVI Riunione della S.I.P.S., Venice, 1937. 

h. Miliani. 

I problemi idraulici del Veneto. (The hydraulic problems of Veneto) 
Reprint from "La Conquista della Terra", 1936. 

L. Miliani. 
II dominio dei fiumi sulla pianura Veneta. (The control of rivers in the 
Veneto plains). 
Reprint from Annali dei Lavori pubblici, 1936, pasc. 7. 

La mostra dei fiumi Veneti alia XVIII fiera di Padova. (The exhibit of the 
rivers of Veneto at the XVIII Exposition at Padua). Reprint from Annali dei 
Lavori pubblici, 1936, Pasc. 7. 

A. Veronese (Padua' . In Pi'ench. 
Paper presented by Prof. E. Scimemi before the International Assoc, for 
Hydraulic Structures Research, Berlin, August 1937. Erosion de fond en aval 

d’une dfecharge.(Bed erosion downstream from a fixed apron.) 
A. Testa. (Milan) 
Sul problema tecnico-economico delle utilization! idroelettrice in Italia 
(On the engineering and economic problems involved in the development of 
hydroelectric power in Italy) . 
Memorie e Studi dell1 Istituto d1 Idraulica e Costruzioni IdraulicLe della 
R. Scuola d’ Ingegn-ria di Milano, Ho. 2, 1932. 
Reprint from L'Energia Elettrica, Pasc. VI, Vol. IX, June 1932. 

M. Marchetti and 0. Colmignoli. (Milan) 
Calcolo delle portate di massirna piena del torrente Santerno ed affluenti 
(Calculation of the maximum flood discharges of the River Santerno and its 
tributaries). 
Memorie e Studi dell1 Istituto d' Idraulica e Costruzioni della R. Scuola 
d1 Ingegneria di Milano, Ho. 5, 1933. 

V . Calderini. (rHilan) 
Deflusso sopra dighe tracimate sormontate da paratoie a setnore (Plow over a 
round-cresteduveir surmounted by a sector gate). 
Memorie e Studi dell’ Istituto d' Idraulica e Costruzioni del Regio politecnico 
di Milano, Ho. 27. Reprint from L'Energia Elettrica, Ease. I, Vol. XV, 1938. 

M. Marchetti. 
Coefficient! di efflusso dei diaframmi unificato. Foramie di coordinamento 
dei valori sperimentali per oassi Humeri di Reynolds. (Flow coefficients for 
standardized orifices. Formulas for coordinating experimental values for low 
Reynolds numbers). 
Memorie e Studi dell1 Istituti d’ Idraulica e Costruzioni del Regio Politecnico 
di Milano, Ho. 28, 1938. Reprint from Elettrica, Pasc. IV, Vol. XV, April 1938. 
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5. Gentilini. (Milan) 
Determinezione dei coefficienti ae scabrezza per un tronco del Canale Villoresi. 
(Determination of the coefficient of roughness for a section of the Villoresi 
Canal). 
Memorie e Studi dell' Istituti d1 Idraulica e Costruzioni del Regio Politecnico 
di Milano, ITo. 29, Reprint from L'Energia Elettrica, Ease. V, Vol. XV, May 1938. 

B. Gentilini. 
Ricerche sperimentali sugli sfioratori longitudinali. (Experimental research on 
side-channel spillways. First series of tests. Appendix: A simplified formula 
for the practical dimensioning of longitudinal weirs, by D. Citrini) Memorie e 
Studi dell1 Istituti d1 Idraulica e Costruzioni del Regio Politecnico di Milano, 
Ho. 30, Reprint from L'Energia Elettrica, Fasc. IX, Vol. XV, September 1938. 

M. Mar chetti. 
Venturimeter con convergente foggiato come il boccaglio unificato. (Venturi 
meter with converging section as a standard orifice). 
Memorie e Studi dell1 Istituti d1 Idraulica e Costruzioni del Regio Politecnico 
di Milano, ITo. 32, 1938. Reprint from L’Energia Elettrica, Fasc. XI, Vol. XV, 
November 1938. 

B. Gentilini. 

L’erosione a valle delle traverse (Scour below aprons). Comparative tests on 
models). 
Memorie e Studi dell1 Istituti d’ Idraulica e Costruzioni del Regio Politecnico 
di Milano, No. 32, 1933. Reprint from L'Energia Elettrica, Fasc. XI, Vol. XV, 
November 1938. 

U, Massari. (Milan) 
Le piene massime nelle reti di canali artificiali (fognatura, ecc.) e negli 
alvei naturali. (Maximum flows in networks of artificial channels (drainage 
ditches, etc.) and in natural watercourses). Reprint from L'Ingegnere, 
Vol. VI, 1932. 

L. Gussoni, U. Massari, and P. Zanelli. 
Studi ed esp rienze sulle portate ritraibili dai pozzi condizioni regime 
(Study and tests on the capacity of wells under operating conditions). 
Reprint from L'Ingegnere, Vol. IV, No. 2, 1930. 

E. Scimemi. (Padua) 
Ricerche di idraulica e utilizzazioni industriali (Hydraulic research and its 
industrial utilization). 
Reprint from L'Ingegnere, Oct. 15, 1938, No. 10. 

E. Scimemi. 
--*-1 . 

II profilo delle dighe sfioranti. (The form of round-crested weirs). 
Reprint from L'Energia Elettrica, Fasc. XII, Vol. XIV, Dec. 1937. 

E. Scimemi. 
Elenco delle pubblicazioni (List of publications, 1930-37, Hydraulic Institute, 
Royal School of Engineering, Padua, Italy). 

E. Fabris. (Padua) Sulle perdite d'imbocco nelle d rivazioni industriali (Loss of 
head at plant intakes). Reprint from L'Energia Elettrica, Ease. IV, Vol. XIV, 
April 1937. 
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G. Eerro.( Padua) 
Vecchie e nuove formule del coefficient udrometrico. (Old and new formulas 
for the udometric coefficient.) 
Reprint from Tecnica Italiana, May 1956. 

E. Marzolo. (Padua) 
Sistemi di gallerie a pressione (flow in double pressure-tunnel system). 
Reprint of abstract, Royal Academy of Sciences, Letters, and Aits, Padua, 
Italy, Yol. LI 11, 1936-37. 

E. Ramponi. (Padua) 
Contributo sperimentale al calcolo dei canali a piccole velocity (Experimental 
contribution to flow in open channels at low velocities) 
Reprint from L'Energia Elettrica, Ease. VIII, Yol. XIV, Aug. 1957. 

E. Ramponi. 
La taratura dei mulinelli idrometrici nel Laboratorio di Idraulica della 
R. University di Padova. (The rating of current meters in the Hydraulic 
Laboratory of the R. University of Padua). 
Reprint from L'Energia Elettrica, Ease. VII, Vol. XV, July 1938. 

M. Vellata. (Padua) 
Tempestiviti. dell1 irrigazione per talune colture (The proper time for irri¬ 
gating certain crops, preliminary note) . 

A. Veronese. 
Erosioni di fondo a valle di un scarico. (Scour of the bed at the foot of an 
overfall). 
Reprint from Annali dei Lavori Pubblici, 1937, Ease. 9. 

A. Veronese. 
Sul mo to delle bolle d'aria nelle condotte u'acoua (Movement of air bubbles 
in pipes). 
Reprint from L'Energia Elettrica, Ease. X, Vol. XIV, Oct. 1957. 

C. Ruggiero. (padua) 
Contributo al calcolo dei canali di fognatura (Contribution to the computation 
of drainage channels). 
Reprint from Annali dei Lavori pubblici, Ease. 9, 1936. 

C. Ruggiero. (Palermo) 
Scale di deflusso per canali a profile chiuso (Rating curves for flow in 
closed channels). 
Reprint from L'Energia Elettrica, Ease. I, Vol. XIV, 1937. 

C. Ruggiero 
Estensione del concetto di probability alio studio delle acque sotterranee 
(Extension of the concept of probability to the study of subterranean waters). 
Reprint from 1st Congresso dell' Undone Matematica Italiana, 1937. 
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N. pizzola (Palermo) 
Saggio statistico sulle precipitazioni atmosferiche in Sicilia. (Statistical 
laws of atmospheric precipitation in Sicily). 

C. Ruggiero 
Nomogrammi per coefficient! udrometrico (Nomograms for the udrometric coefficient). 
Reprint from Tecnica Italiana, Nov. 1S37. 

C. Ruggiero. 
Evaporazione da laghi artificiali. (Evaporation from artificial lakes). 
Reprint from L’Energia Elettrica, Oct. 1935. 

F. Marzolo. (Padua) 
L'autarchia economica e qualche as net to dei problem dei serbatoi o laghi 
articiali. (Economic self-sufficiency and some aspects of the problem of 
reservoirs or artificial lakes. 
Societh Italiana per il progresso delle Scienze, Rome, 1938. 

LITHUANIA. 

Bibliography of hydrology for 1937, Lithuania. 
Association Internationale d'Hydrologie Scientifique, Kaunas, 1938. 

Steponas Kolopaila. (Kaunas) In English. The river flow beneath the ice. 
Reprint from Transactions of the meetings of the International Commissions of 
Snow and Glaciers, Edinburgh, 1936. 

S, Kolopaila. In Lithuanian. 
Probability of maximum flow. 
Reprint from Zemetvarkos ir Melioracijos, Nr. 6, 1938. 

S. Kolopaila. In Lithuanian. 
Problems of modern hydrology. 
Reprint from Zemetvarkos ir Melioraci .jos, Nr. 6, 1938. 

S. Kolopaila. In German. 
Difficulties in the construction and use of flow curves. 
Report 17D, VIth Baltic Hydrological Conference, 1938, 

S. Kolopaila.. In German. 
The largest flows of the rivers of the Baltic Sea regions. 
Main Report 2, VIth Baltic Hydrological Conference, 1958. 

S. Kolopaila. In Lithuanian. 
The hydrographic work in the United States of America. 
Kaunas, 1938. 
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MEXICO. 

Irrigacion en Mexico, Vol. XVII, Ho. 1, February 1338. In Spanish. 

NORWAY. 
Vannstandsiakttagelser i Norge, 1957. (Stream gage records in Norway, 1937). 
In Norwegian. 
Norges Vassdrags-og Elektrisitetsvesen, Oslo, 1938. 

POLAND. (All papers in polish unless otherwise noted). 

M. Matokiewicz. (Lw6w) 
The vertical velocity curve for artificial beds and a new method of computing 
flow in trapezoidal channels. 
Archiwum Towarzystwa Naukowego we Lwowie, Vol. VIII, No. 6, 1937. 
With Ge rman summary. 

U.S.S.H. (All papers in Russian with English summaries unless otherwise noted). 

Reports of the Institute for Water Resources, Kiev, Vol. VII, 1938. 
1 . A. Ogievsky. Determination of the effects of forests on maximum spring runoff. 
2. M. Gook. On showers in the North Donets River Basin. 
3. A. Sotchenko. The graphico-analytical method of computing the transformation 
of high-water inflow by the ’water reservoir. 
4. 6. Belyavsky. On the problem of capillary and laminary water motion in rocks. 
5. A. Selenko. On the method for investigating pit waters in the Krivoy-Rog regior 
6. ?. Dranishnikov. Dependence between the filtration coefficient of subsoils 

and their densification. 
7. G. Suchomel. A contribution to the theory of broad-crested weirs. 
8. G. Suchomel and T. Zhurawel. Energy losses during flow under a sluice gate.' 
9. A. Korchagin. River bank revetments on the Dnieper. 
10. N. Kissel. On flow velocities in the openings of navigable dams on small 

rivers. 

Research at toe University of Grenoble, Grenoble, France. 

a. A. Mason, Freeman Scholar, Boston Society of Civil Engineers, 
Contrioution to the Study of the Allen Salt Velocity Method, (in French) 

A critical study is made of the physical bases of the salt velocity method 
of water measurement for the purpose of evaluating the method and to indicate the 
need for further studies of the method and the direction such studies should take. 
Previous theoretical treatments of the method are discussed and a new theory 
developed, based on the concept that the operation and precision of the method 
are functions of the stream turbulence. 

(A limited supply of this paper, in French, is available for distribution 
upon application to the author, c/o National Hydraulic Laboratory). 



123 - 

TRANSLATIONS. 

UNIVERSITY ON MINNESOTA 

The following translations have been made at the University of Minnesota. 
Inquiries should be addressed to Lorenz G-. Straub, University of Minnesota. 
Translations have been made with assistance from Works Progress Administration. 

Timonoff, V. E. Outdoor Hydro technical Laboratories and Their Importance for 
Summer and Winter Investigations of Rivers. Transactions of 
the Scientific He sear on Institute of Hydrotechnics, Vol. XIV, 
1934, pages 81-138. (Russian) 

Koch-Carstanjen Movement of the Water and forces Appearing Thereby. 
Bewegung des Wassers, 1926, Julius Springer, Berlin, pages 51-78, 
96-132, 145-228. (German) 

Pavlovsky, N. N. Upon Distribution of Velocities in Turbulent Flow of Liquids. 
Transactions of the Scientific Research Institute of Hydro¬ 
technics, Vol. XIX, 1936, pages 117-207. (Russian) 

Favre, Henry Contribution to the Study of Liquid Streams. 64 pages, 
Stuttgart and Leipzig, 1933. (French) 

Egiazarov, I. 3. Investigations of Wave-Motion in Long Pools: 
A Review of Reports Presented at the XVIth International 
Navigation Congress, and of the Work Carried out at the 
Hydroelectrical Laboratory. Transactions of the Scientific 
Research Institute of Hydrotechnics, Vol. XIX, 1936, pages 
105-135. (Russian) 

Bolotov, V. V. 

Spronck, R. 

Generalized Regulation Losses of Low Head Hydro-electric Plant: 
Transactions of the Leningrad Industrial Section of Hydraulic 
Engineering, No. 11, 1936, pages 33-55. (Russian) 

General System of Representation of Hydraulic Phenomena. 127 
pages, Brussels, 1933. (French) 

Moillet, Edmand Study of the Gradually Varied Impermanent Movement and the 
Propagation of Rises, Annales des Fonts et Chausstees, Part I, 
May-June, 1919-III, pages 289-331. (French) 

Dedeband, C-. On Statistical Similitude in Turbulent Motions of Fluids. 
Scher eschew sky, Ph. Comptes Rendus des Seances cle 11 Acadfcmie des Sciences, 
Wehrle, Ph. 

Camichel, G. 
Escande, Leo 

Vol. 198, April 50, 1934, pages 1571-1573. (French) 

Experiments on the Hydrodynamics of Si ilitude. Le Genie Civil, 
Vol. 86, No. 3, January 17, 1925, pages 60-63. (French) 
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Escande, Leo The Laws of Similitude of Incompressible fluids and the 
Ricaud, Marcel Loaded Models. Rfevue Gfenterale de l'illectricitfe, Vol. 18, 

No. 7, August 15, 1925, pages 269-273. (french) 

Godard Study of Similitude. Le Genie Civil, Vol. S8, 
Camichel No. 16-17, April 18 and 25, 1931, pages 391-395 
LeClerc du Sablon, J. and 420-424. (French' 
Escande, Leo 

Mouret, M. G. Sketch of Some Progress of General Hydraulics. Annales 
des Fonts et Chaussfees Memoires et Documents, Vol. 101, 
Jan.-Feb. 1931, pages 73-88. (french) 

Henry, Marc Relative to Disturbances Able to Propagate at a Uniform 
Velocity in an Open Channel. Coraraunication to the Meet¬ 
ing of Nov. 5, 1937 of the Technical Committee of the 
French Hydro technical Institute. (French; typewritten) 

Iveutner, Dr.-Ing.Chr. Reports from the Nork Field of the Research Institute 
for Hydraulics and Water Power, an Association of the 
Kaiser Wilhelm-Gesellschaft for the Promotion of Sciences, 
Munich and Obernach-Walchensee. Wasserkraft und 
Wasserwirtschaft, Vol. 31, Nos. 2 and 3, Jan. 16 and 
Feb. 1, 1936, pages 13-18 and 28-33. (German) 

Hfegly Note on the Flow of Water in a Channel with Complex 
Profile. Annales des Fonts et Chaussfees, Vol. 5, 
May, 1936, pages 445-528. (French) 

Chertoussov, M. D. Determination of Water Cushions Depths. Transactions of 
the Scientific Research Institute of Hydrotecnnics, 
Vol. XVII, 1935, pages 218-221. (Russian) 

Estifeev, A. M. Ice Troubles at the Volkhov Hydroelectric Plant in 
1923-32. Transactions of the Scientific Research Institute 
of Hydro technics, Vol. XIII, 1934, pages 194-218. (Russian). 

Bttss.Paul Calculation of the Drain-Quantities and of the Waterlevel- 
Position in Precipices and Swells under Special Consideration 
of the Additional Stresses Entering Therein. Reprint from 
Wasserkraft und Wasserwirtschaft, Nos. 2-3, 1929, 6 pages. 
(German) 

Forchheimer, Philipp Influence of the water on the River Bed or Sea Bottom. 
Sec. XVI of Hydraulik, pages 527-569. (German) 

Regimen of Silt at Dzorageth Hydroelectric Plant. Trans¬ 
actions of the Scientific Research Institute of Hydrotechnics, 
Vol. XIII, 1934, pages 164-189. (Russian) 

Burkov, A. F 
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Henry, Marc Propagation of Flood Waves in a Rectangular Channel. 
Rfevue Ginferale de I'Kydraulique, No. 19, Jan.-Feb. 
1938, pages 17-24. (French) 

Collet Note on the Forecast of Rises. Annales des Ponts et 
Chausstes, Vol. 107, January, 1937-1, pages 37-46. 
(French) 

Henry, Marc Non-Permanent Flow in a Channel of Any Form. 
Typewritten report of 6 pages, January 21, 1938. 
(French) 

Henry, Marc Report on the Experiment on a Reduced Model of Variable 
Movements in Open Channels. Typewritten report of 
4 pages, January 27, 1938. (French) 

Larras, J. The Breaking into Foarn of Waves on Vertical Jetties. 
Annales des Ponts et Chauss&es, Vol. 107, May, 1937, 
pages 643-600. (French) 

Gourret On Certain Periodic Movements of the Sea in the 
Vicinity of an Oblique or Curved ’fall.Application to 
Maritime Dikes. Annales des Ponts et Chaussfees, 
Vol. 107, III, March, 1937, pages 319-359 and April, 
1937, pages 477-537. (French) 

Tison, L. J. Underminings around the Piers of a Bridge in a River. 
Acad&nie royal de Belgique, Bulletin de la Classe des 
Sciences, 5th Series, XXIII, No. 11, 1937, pages 875-883. 
(French) 

\ 
J aeger Report on Water-Hammering in Joined or Parallel Pipes. 

R&vue Gfcn&rale de 11 Hydrauli que, No. 3, May-June, 1935, 
pages 126-137. (French) 

Urban, I, I. 
Stchavelev, D. 

Method of Calculating the Potential Energy Reserves of 
S. Water. Transactions of the Leningrad Industrial Insti¬ 

tute, No. 11, Section of Hydraulic Engineering, No. 1, 
pages 56-66. (Russian) 

Chertoussov, M •D* Determination of Discharges to be Used in the Design 
of Energy Destroyers. Transactions of the Scientific 
Research Institute of Hydrotechnics, Vol. XI, 1934, 
pages 1-7. (Russian) 

Stchavelev, D. S. Seasonal Control of Current for Purposes of Hydroelectric 
plants. Transactions of the Leningrad Industrial 
Institute, No. 11, Section of Hydraulic Engineering, 
No. 1, pages 68-99. (Russian) 
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Witoszynski, C. The Mechanics of profiles of Aviation. Etienne 
Chiron, editor, Librarie Aeronaut!cue, Paris, 1924, 
92 pages (translated from Polish to French by 
S. Ziembinsld.). (French) 

Chadenson, L. Experiments on Reduced Models for Rivers with 
Shifting Bottom. Annales des Fonts et Chaussees, 
1935-IV, June, pages 983-1019. (French) 

Reltov, B. F. Hydraulic Design of Drops. Transactions of the 
Scientific Research Institute of Hydrotechnics, 
Vol. XI, 1934, pages 22-28. (Russian) 

Schwarz, A. J. Hew Relationships Referring to Problem of Junction 
of Overfalling Sheets of Water with Tailwater Surface 
Transactions of the Scientific Research Institute of 
Hydrotechnics, Vol. XI, 1934, pages 8-20. (Russian) 

Favre A. Theoretic Studies: Measure of Solid Discharges of 
Watercourses. Annales des Fonts et Chaussfees, 
Vol. 105, August, 1935, pages 191-203. (French) 

Evdokimov, P. D. Construction and Design of Core Walls. Transactions 
of the Scientific Research Institute of Hydrotechnics 
Vol. XIII, 1934, pages 125-161. (Russian) 

Langevin, Andrfe I. Utilization of the Piezoelectric Effects of Quartz 
for the Study of Water-Hammers in Full Pipes. II. 
Device for the Instantaneous Measure of Variations of 
Diameter of Pipes. Rfevue Gfenferale de 11Hydraulique, 
Ho. 16, July-Aug., 1937, pages 177-188. (French) 

Besson, ?. The Measuring Apparatuses of the Forces of Waves. 
Rfevue Gfenferale de 1'Hydraulique, No- 16, July-August, 
1937, pages 189-192. (French) 

Bouasse, H. Kinematic Study of Fluid Nappes and Strata. Annales 
de la Faculty des Sciences de l’Universite de 
Toulouse III, S. 28, 1936, pages 1-62. (French) 

Sherbina, J. 11. 

Chary 

Computations and Experimental Studies for the Surge 
Tank of the Adjaris-Tzchali Hydrostation. Trans¬ 
actions of the Scientific Research Institrite of Hydro* 
technics, Vol. X, 1933, pages 130-167. (Russian) 

Influence of Partial Calibration of a Watercourse on 
the Propagation of Rises. Annales des Fonts et 
Chaussfees Mcmoires et Documents, Vol. 104, Part I, 
Jan.-Feb., 1934, pages 394-399. (French) 

Chary 
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Chadenson, L. 

Rachet 

Barrillon, E. G. 

Escande, Leo 

Kozlova, L. I. 

Gavrilenko, V. A 

Deymife, Ph. 

Chernogradsky, V 

Bolotov, V. V. 

Pigeaud, M. 

Elamant, A. 

Larras 

Study of a Case of Overpressure in a Delivery Pipe. 
Annales des ponts et Chaussfees, Vol. 104, Part I, 
Jan.-Eeb., 1934, pages 215-227. (Erench) 

Report on the Propagation and the Announcement of 
Rises. Annales des Ponos et Chaussfees,Vol. 104, 
Part I, Jan.-Eeb., 1934, pages 409-463. (Erench) 

Seiche Movement in a Bay. Rfevue Gfenferale de 
1'Hydraulique, No. 19, Jan.-Eeb., 1933, pages 3-6. 
(Erench) 

Theoretic and Experimental Study of Elow through a 
Bottom C-ate. Rfevue Gfenferale de 1 ’ Hydrauli que, No. 19, 
Jan.-Eeb., 1938, pages 25-23. (Erench) 

Experimental Study of Motion of Eine-Grained Sand 
through pores of Coarser Material. Transactions of 
the Scientific Research Institute of Hydrotechnics, 
Vol. XIV, 1934, pages 210-225. (Russian) 

Distribution of Averaged Velocities in Turbulent 
Uniform Elow. Transactions of the Scientific Research 
Institute of Hydrotechnics, Vol. XIX, 1936, pages 
139-174. (Russian) 

Propagation of an Elongated Intumescence. Rfevue 
Gfenferale de 1 ’Hydraulique, No. 3, May-June, 1935, 
pages 138-142. (Erench) 

Laboratory and Eield Investigations of Soils for 
Earth-Eill Dams. Transactions of the Scientific 
Research Institute of Hydro technics, Vol. XIV, 1934, 
pages 41-75. (Russian) 

Practical Method of Calculating Water Level Varia¬ 
tions in Pools of the Hydroelectric plant under 
Daily Regulation. Transactions of the Leningrad 
Industrial, No. 11, Section of Hydraulic Engineering, 
No. 1, 1936, pages 1-32. (Russian) 

The Propagation of Rises and Their Daily Eorecast. 
Annales des Ponts et Chaussfees, Part I, July- 
August, 1919, No. IV, pages 29-58. (Erench) 

Hydraulics. Librarie Polytechnique Ch. Beranger, 
Third Ed., Paris and Liege, 1923, pages 129-637, 
9 33-1258. (Er each) 

Attempt of Solution of the Analytical Problem of 
Wave Breakers by a Method of Electrical Analogy. 
Annales des Pouts eo Chaussfees, Vol. 106, part VIII, 
August, 1936, pages 207-225. (Erench) 
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Favre, Henry 

Meyer-Peter, E. 
Favre. Henry 
MtLller, Robert 

Fargue, L. 

Burkov, A. F. 

Couteaud, Jean 

Equizarov, Dr. I. 

Einstein, Dr. H. 

Escande, Leo 

Favre, Henry 

Fichot, E. M. 

Foch, Professor 

The Problem of Waves. Schweizerische Bauzeirang, 
Vol. 108, 1936,.pages 1-4, 18-20. (French) 

Contribution to the Calculation of the Detritus Drive 
and Normal Profile Width of Mountain Streams. 
Schweizerische-Bauzeitung, Vol. 105, 1935, pages 
95-99, 109-113. (German) 

The Form of the Bed of Rivers with Shifting 
Bottoms. Encyclopedie des Travaux Publics, 
Gauthier-Viliars, Paris, 1908, 487 pages. (French) 

Bibliography. Rfevue Gfenferale de 11Hydraulique 
No. 23, Sept.-Oct., 1938, pages 271-275. 

Some Results of Field Investigations Regarding 
Silt Regimen at Headworks of Malo-Kabardinskaya Irri¬ 
gation System on Terek River. Transactions of the 
Scientific Research Institute of Hydrotechnics, 
Vol. XII, 1934, pages 119-142. (Russian) 

Experiments on Reduced Models Undertaken by the 
Compagnie Nationale dr. Rhone to Determine the forms 
of Entry of the Port. Rfevue Gknferale de 11Hydraulique, 
No. 23, Sept.-Oct., 1938, pages 237-243. (French) 

V. Unsettled Wave Motion in Long Pools. Transactions 
of the Scientific Research Institute of Hydrotechnics, 
Vol. XVII, 1935, pages 1-11, (Russian) 

A. The Detritus Drive as Problem of probabilities. 
Mitteilung der Versuchsanstalt fhr Wasserbau en 
der Eidg. techn. Hochschule in Zurich, Rascher 
& Co., ZIArich, 1937, pages 1-111. (German) 

Theoretic and Experimental Study of Flow through a 
Bottom Sluice. Rfcvue Gbnferale de 1'Hydraulique, 
No. 21, May-June, 1938, pages 120-128. (French) 

Theory of Water-Hammers in the pines with Linearly 
Variable Characteristics along the Axis. Rfevue 
Gfenferale de 11Hydraulique, Nos. 19, 21, 23, 1938, 
pages 12-16, 129-135, 252-260. (French) 

Mechanics of Fluids - On Statistical Similitude in 
Turbulent Motions of Fluids. Comptes Rendus des 
Seances de 1'Acadernie des Sciences, Vol. 198, 
April 30, 1934, rages 1571-1573. (French) 

.. Water Hammers and Experiments on Models. Rfevue 
G&nferale de 1’Hydraulique, No. 22, July-Aug., 
1938, pages 177-180. (French) 
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Gourret, On an Approximate Motion of Wave Sneakers. Annales 
des Ponts et Ghaussees, Part III, March, 1935, 
pages 337-451. (Prench) 

Jagodin, N. N. Field Investigation of Silt Movement at the Kadyria 
Hydroelectric plant. Transactions of the Scientific 
Research Institute of Hydrotechnics, Vol. XVI, 1935, 
pages 160-197. (Russian) 

Koch, Pierre Justification of the Rational Study of Eddy in the 
Aqueducts of Circular, Ovoid, or Analogous Form. 
Annales des Ponts et Chaussfces, Vol. 103, July-Aug., 
1933, Part IV, pages 153-202. (French) 

Limousin, Charles Experiments on a Reduced Model in the Domain of 
River Hydraulics of Torrential Rivers. R&vue G&nferale 
de 1'Hydraulique, Ho. 21, May-June, 1938, pages 136-139. 
( French) 

Lotter, G. K. Considerations Regarding the Overcooling of Water in 
Connection with 'Turbulent Flow in Open Channels. 
Transactions of the Scientific Research Institute of 
Hydrotechnics, Vol. XVII, 1935, pages 221-225. 
(Russian) 

Malavard, L. Experimental Realization of the Electrical Analogy of 
M. J. Larras Concerning the Analytical problem of the 
Wave Breakers. Annales des Ponts et Chaussees, 
Vol. II, Part VIII, Aug., 1936, pages 226-231. (French) 

Masse, Pierre Hydraulic Jump and Water Line in the Water courses with 
Variable Incline. Revue Generale de 11Hydraulique, 
No. 19, Jan.-Feb., 1938, pages 7-11. (French) 

Oghiewsky, Prof.A. The Foundations of Winter Flow Calculations. Works 
of the Institute of Water Economics, Vol. 4, Ukrainian 
Academy of Science, Kiev, 1936, pages 1-79. (Ukrainian) 

Q.« M. SALEH 
39 Warwick Road, Earls Court, 
London, S. W. 5 

The following translations have been made by Mr. Q. M. Saleh, who 
has kindly placed copies on file with the National Hydraulic Laboratory at 
the National Bureau of Standards, where they are available for loan upon 
application. 

Meyer-Peter, Beitrag zur Berechnung der Geschiebeflthrung und der Normal- 
profilbreite von C-obirgs fills sen. 

Zur Frage der vereinfachten Schwebestoffuntersuchung nach 
Gehalt und Zusammensetzung. 

Jakuschoff 
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The following translations made by Mr. 0. M. Saleh axe available for 
loan with Professors S. W. Lane (Soate University of Iowa) and with 
Professor Lorenz G. Straub (University of Minnesota) - 

A. Schoklitsch Per Geschiebetrieb und die Geschiebefracht: 
Wasserkraft u. Wasserwirtschaft Heft 4, 1934. 

F. Schaffernalc pin Beitrag zur Morphologie des Plussbettes, Wasserwirt 
schaft 1929-. 

The following translations, also made by Mr. Q. M. Saleh, have been 
made available for loan upon application to the national Hydraulic Labora¬ 
tory - 

E. Meyer-Peter, Hew experimental results on the transport of debris - 
H. Havre and Sch. Bauz. Bd. 105, Hr. 13, 1934. 
A. Einstein 

Donat, Joseph Ueber Sohlangriff und Geschiebetrieb, Die Wasserwirt¬ 
schaf t, Eefte 26 and 27, 1929. 

Jakuschoff, Paul Die Schwebestoffbewegung in Flllssen in Theorie und 
Praxis: Wasserwirtschaft', 25 Jahrg. , Hefte 5, 6, etc. 

Leiner Zur Erforschung der Geschiebe-und Sinkstoffbewegung: 
Zeits. Bauwesen, Jahrg. 62, Hefte 7 bis 9, 1912. 

Putzinger, Josef Das Ausgleichgefftlle geschiebefhhrender Wasserlhufe 
■and Flb.sse: Oeso. Ing. Arch. Yer. , 71, Jahrg., 1919. 

Schaffernalc, Fritz Die Theorie des Geschiebetriebes 'and ihre Anwendung: 
Oest. Ing. Arch. Yer., 1916. 

CALIFORNIA INSTITUTE OF TECHNOLOGY ADD U. S. SOIL CONSERVATION SEBYICE. 

Translations made in cooperation with the Section of Sedimentation 
Studies, Soil Conservation Service, U. S. Dept, of agriculture. 
See also list under U. S. Soil Conservation Service in which some of the 
following titles are duplicated. 

Papers listed below are either available at the Bureau of Standards, 
Engineering Societies Library or U. S. Waterways Experiment Station, 
Vicksburg, Mississippi, or will be made available in a short time. 

Dr.-Ing.A.Shields. Application of Similarity Principles and Turbulence 
Research to L d-Load Movement. 
published: !lAnwendung der Aehnlichkeitsmechanik 
und der Turbedonzforschung auf die Geschiebebewegung" 
Mitteiluagen der Preus si semen Yersucnsanstalt fiir 
Wasserbau und Schiffbau, Berlin, 1936. 
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A. Schoklitsch 

K. H. G-ro s smann 

A. H. Einstein 

H. Peters 

A. H. Einstein 

E. Indri 

R. Mueller 

J. Ulsamer 

G. Gangadharan 

J. M. Burger 

T. C. Sen 

Silting of Reservoirs and Scour Prevention. 
Published: Stavnamverlandung und Kolkabwehr, 
J. Springer, Wien, 1335. 

Theoretical Consideration of Bed Load Movement. 
Published: Schweizerische Bauzeitung - Vol. 110, 
ho. 14, October 2, 1937. 

The Hydraulic Radius. 
Published: Schweizerische Bauzeitung - Vol. 103, 
No. 3, February 24, 1934. 

Pressure Measurements. 
Published: Kandbuch der Experimentalohysik, 
Wien-Harms Akad. Verlagsgesellschaft Leipzig, 
Vol. 4 - 1. 

Calibrating the Bed-Load Trap as Used in the Rhine. 
Published: Schweizerische Bauzeitung - Vol. 110, 
No. 14, October 2, 1937. 

Transporting Forces of Liquid Current, 
published: Energia Electrica - Vol. 11, No. 12, 
Dec. 1934. 

Re-examination of the Bed-Load Law and Method of 
Calculation of the Research Institute for Hydraulic 
Structure at E. T. H., Zurich, with the Aid of 
Direct Bed-Load Measurements on the Rhine. 
Published: Schweizerische Bauzeitung - Vol. 110, 
No. 15, October 9, 1937. 

The Princioles of Measuring Velocity as to Size 
and Direction with a Hot-wire Instrument. 
Published: Forchung auf dem Gebiete ues Ingenieur- 
wesens, Vol. 4, May-June, 1933. 

A New Instrument for Measuring Velocity. 
Published: Mitteilungen des Hydraalischen Institutes 
der Technischen Hochschule Mtinchen, Vol. 4, 1931. 

Hot-Wire Measurements. 
Published: Handbuch der Experimentalphysik, 
Wien-Harms, Akad, Verlagsgesellschaft, Leipzig, 
Vol. 4-1. 

Experiments with a Hot Wire Instrument. 
Published: Mitteilungen des Eydraulisehen Institutes 
der Technischen Hochschule Mtinchen,R. Oldenbourg, 
1933, Vol. 7. 

The Movement of Suspended Matter. 
Published: Die Wasserwirtscliaft, Mitteilungen, 
No. 5-6, 7, 6, 11. 

J. Jakuschoff 
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U. S. SOIL CONSERVATION SERVICE. 

The following translations were made under the direction of the 
Section of Sedimentation Studies, Division of Research, and are available 
for loan through the Scil Conservation Service Library, Washington, D. C. 

G-rossmann, K. H. Theoretical Consideration of Bedload Movement. 
Schweizerische Bauzeitung, Vol. 110, ho. 14. 

Einstein, A. Calibrating the Bed-load trap as Used in the Rhine. 
Schweizerische Bauzeitung, Vol. 110, No. 14. 

Einstein, A. The Hydraulic Radius. Schweizerische Bauzeitung, 
Vol. 103, Ho. 8. 

Indri, Egidio Transporting Porces of Liouid Current. 
L'Energia Elettrica, Vol. 11, No. 12. 

Kalitin, IT. Application of the Photo-Electric Effect for 
Measuring the Transparency of Water. Hydrographic 
Notes, Vol. 47, pp 305-311, Petrograd, 1923. 

Kalitin, N. New Method of Measuring the Quantity cf Solid 
Particles in Water. Journ. Institute of Amelioration, 
Bull., No. 7, Leningrad, 1924. 

Kalitin, N. The Measurement of the Brineness, the Concentration, 
and the Turbidity of Solutions by the Photo-Electric 
Method. Journ. of Scientific Institute of Amelioration 
No. 14, Leningrad, 1926. 

Meyer-Peter, E., 
Pavre, H. , and 
Einstein, A. 

Recent Results from Experiments on Bed-load Actions. 
Scnweizerische Bauzeitung, March 31, 1934. 

Meyer-Peter, E., 
pavre, H. , and 
Muller, R. 

Contribution to Calculations on Bed-load Carriage and 
the Normal Width of the profile at Mountain Streams. 
Scnweizerische Bauzeitung, March 4, 1935. 

Savarensky, A.D. Peculiar Character of Erosions in the Downstream Pool 
of Supporting Structures in Mountainous Rivers. 
Journ. of the North, t>. 23. 

Savarensky, A.D. Pilling in the Upstream Pool of Supporting Structures 
in Conditions of Mountainous Rivers. Journ. of the 
North. Caucasus Institute of Scientific Researches 
on Hydro technics and Amelioration No. 1 and 2, 1934. 
p. 38. 

Velikanov, M. A. Theoryof Probability Applied to Analysis of Sedimenta¬ 
tion of Silt in Turbulent Streams. Transactions cf 
the Scientific Research Institute of Hydrotechnics. 

Vol. XVIII, Leningrad, 1936. 
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Chertousov, M. D. (Russian) Determining the Depth of Water Cushions. 
Trans. Sci. Res. Inst, of Hydro technics, 
Vol. XVII' , 1935, Leningrad, pp 218-221. 

Eguizarov, I. V. (Russian) Analysis of Pondage Conditions at Volhov 
Hydro electrical Plant. Trans. Sci. Res. 
Inst, of Hydro technics, Vol. 12, pp 5-21. 

Giandotti, Mario (French) Contribution to the Study of Bed Loads of 
Torrents. Congres International de 
navigation 15th, Venice, 1231. 

Giandotti, Mario Displacements of the Bed of the River Po. Congres 
International de Navigation 15th Venice, 1931. (French) 

Livshits, E. S. Investigation of Soil Transportation by Means of Timber 
Flumes. Trans. Sci. Res. Inst, of Hydrotechnics, 
pp 163-172. Vol. 1, 1937. Charlcoff. 

Peters, H. (German) Pressure Measurement. Handbuch der Experimental 
Physik IV, 1; Hydro-und Aerodynamik Str&mungslehre und 
Allgemeine Versuc istechnik. 

Polin, X.M., (Russian) Design to Carry Over Storage on Rivers. 
Trans. Sci. Res. Inst, of Hydrotechniks, Vol. XII, 
1934, Leningrad, ip 181-192. 

Schoklitsch, Arnim. The Silting of Reservoirs and Scour Prevention. 
Translated from 11 Stauraumverlandung ung Kolkabwehr" 
by Julius Springer, Wien, 1935, by W. P. Ott and 
Dr. C. J. van Uchelen. 

Sensidoni, Francesco. (Italian) Gagings and Measurements of the Suspended 
Load of the River Reno at Maialbergo. From 
"Annuli dei Lavori Pubblici Fascicule No. 1 January 
1938. 

Vezzani, Renzo. Studies on the Delta of the Po River. From the 
Congres International de Navigation 15th, Venice 1931 
(French). 

Volobuyev, V. R. (Russian) Method of a Continuous Mechanical Analysis 
with a Siphonic Sedimentometer. "Pedology" New Series 
XXX Year, No. 1, IS35. 
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U. S. BUREAU OF RECLAMATION. 

The following translations have been prepared "by the Bureau of 
Reclamation since Bulletin VI, January 1,- 1938, was completed. Inouiries 
should be addressed to the Chief Engineer, U. S. Bureau of Reclamation, 
Denver, Colorado. 

C. Keller L'Utiiisation de L1Air pour les Essais de Machines 
Hydraulique (Use of Air in Testing Hydraulic Machines) 
Translated by D. J. Hebert from Genie Civil, April 30, 
1938, op. 371-374. 

NATIONAL BUREAU 0E STANDARDS. 

The following translations have .been made by M. A. Mason of the 
staff of the National Hydraulic Laboratory. They are available for loan by 
addressing the Director, National Bureau of Standards. 

Henn, W. Fundamentals of water measurement. Translation of 
abstract in Zeitschrift des V.D.I., Bd. c-2, No. 2, 
January 8, 1938. 

Straus, K. A ball sounding probe of small diameter for pressure 
and velocity measurements. Zeitschrift des V.D.I., 
Bd. 82, ho. 2, January 8, 1938. 

HYDRAULIC KES1A.RCH COMMITTEES. 

Committee on Dynamics of Streams, Section of Hydrology. 
American Geophysical Union. 

Chairman: Dr. Lorenz G. Straub, 
University of Minnesota, 

Minneapolis, Minnesota. 

Members. 
K. Hilding Beij E. W. Lane Morrough p. O'Brien Fred C-Scobey 

II. H. Bennett L. M. Lawson R. L. parshall Roy N. Towl 

Irving B. Crosby W. 0. Lowdermilk G. W. Pickels A.C.Trowbridge 

John B. Drisko Gerard H. Mat the 3 C. H. Pierce Herbert D. Vog< 

H. V. Geib George W. Hus rave C. E. Ramser H.H.Wheaton 

0. S. Howard Martin 2. Nelson William W. Rubey N. E. Winters 

A report of the Committee for 1937-38 was published in the Transactions 
of the American Geophysical Union, August, 193f., page 349. More recently a 
new sub-committee was appointed, consisting of Irving 3. Crosby, Chairman, 
E. W. Lane, Gerard H. Mat tiles, William W. Rubey, and Lorenz G. Straub 
(ex officio), concerned with the study of "Land Eorms" as related to hydrology, 



geology and the dynamics of streams. As its initial problem this sub¬ 
committee is making studies of the regimen and conformation of river channels. 
A number of papers concerned with the flow of water in natural and artificial 
channels have been sponsored by the Committee and published in the Transaction 
of the American Geophysical Union for 1938, published by the national Research 
Council. 

Special Committee on Eloodwaves, Section of Hydrology. 
American Geophysical Union. 

Chairman: Dr. Lorenz G. Straub, 
University of Minnesota, 
Minneapolis, Minnesota. 

Merrill Bernard Ivan E. Houle E. T. Mavis 
H. IT. Eaton W. G. Hoyt Morrough P. O’Brien 
Robert E. Horton Hans Kramer Harold A. Thomas 

The Soecial Committee on Eloodwaves has set up a program of activity 
briefly described in the Transactions of the American Geophysical Union for 
1938, published by the national Research Council. Supplementing the 
Committee's preliminary report there have been published "A Report on 
Activities of Sub-Committee Relating to Governmental Activities ef the 
Special Committee on Elood-waves,11 by w". G. Hoyt, Sub-Committee Chairman; 
"Report; of Sub-Committee on Bibliography of Special Committee on Eloodwaves," 
by E. T. Mavis, Subcommittee Chairman; "Report of Sub-committee on Current 
Investigations of Special Committee on Eloodwaves,11 by H. A. Thomas, Sub- 
Committee Chairman; "Rain Wave-Trains," and "Seddon* s and Eorchlieimer' s 
Formulas for Crest-Velocity of Eloodwaves Subject to Channel-Friction Control, 
by Robert E. Horttm; "A Study in the Theory of Elood-waves," by Elmer E. Moots 

Rational Research Council Interdivisional Committee on Density Currents. 

Chairman: Herbert IT. Eaton, 
Rational Hydraulic Laboratory, 
Rational Bureau of Standards, 
Washington, D. C. 

Members. 
J. H. Bo dine C. S. Howard C. S. Scofield 
R. A. Daly C. Juday J. K. G. Silvey 

C . 0. SI. dor R. T. Knapp W. A. Snow 
M. M. Ellis L. M. Lawson H.u . Sverdrup 
R. C. Grover U. C. LoudermiIk* C. ?. Vetter 
R. A. Hill E. Peters A. H. Viebe 
P. V. Hodges E. ?. Shepard 

♦Alternate: G. C. Deb son. 
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Subcommittee on Elephant Butte Reservoir. 

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 C. S. Howard C. B. Brown 
L. R. Piock* M. A. Mason 

* Alternate: W. E. Resch. 

Subcommittee on Lake Mead. 

Chairman: C. p. V e 11 er, 
U. S. Bureau of Reclamation, 
Customhouse, 
Denver, Colorado. 

Members 

M. M. Ellis C. S. Howard. 
T. C. Mead. 

The Chairman of the Committee presented a brief statement of progress 
before the Section of Hydrology, American Geophysical Union, in April 1938. 
See "Progress report of the Rational Research Council Intel-divisional 
Committee on Density Currents", Trans. Am. Geoph. Union, Nineteenth Annual 
Meeting, 1938, Part I, p 327. Reprints can be o stained from the Chairman. 

The Committee held meetings at Washington, D. C., on June 24 and 25, 
1938, at which reports of work during the preceding year were discussed and 
plans for the coming year were formulated. Copies of the minutes of these 
meetings can be obtained from the Chairman. 

Committee on International Bibliography, Section of Hydrology, 
American Geophysical Union. 

Chairman: K. Hi 1 ding Beij, 
Rational Bureau of Standards, 
Washington, D. C. 

Merrill Bernard 
J. E. Church 
S. T. Harding 
Robert 11. Horton 

Members 
C. S. Howard 
W. G. Hoyt 
6. ii. Dee 
P. E. Matthes 

Thorndike Saville 
LeRoy H. Sherman 
Lorenz G. Straub 
David G. Thompson 
P. J. Veihmeyer 
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As the American contribution to an international bibliography, 
this Committee, with the cooperation of the American Geophysical Union, 
has issued: "Bibliography of Hydrology in the United States of 
America for the Year 1937". Copies are obtainable from the General Secretary, 
American Geophysical Union, 5241 Broad Branch Road, Washington, D. C., at 
30 cents each. 

Special Research Committee on Fluid Meters, American Society of Mechanical 

Engineers. 

Chairman: R. J. S. Pigott, 
Gulf Research and Development Corp., 
Pittsburgh, Pa. 

M ember s. 

H. S. Bean Loui s G-ess Ed S. Smith, Jr 

S. R. Beitler A. J. Kerr H. E. Sprenkle 
R. K, Blanchard T. E. Kerr E. C . .1. S oahl 
B. 0. Buchland M. P. O'Brien T. R. Weymouth 
W. W. Frymoyer w. S. Pardoe M. J. Zucrow 

J. R. Carlton, Secretary. 

Subcommittees 

(1) Plow Nozzle Research, H. S. Bean, Chairman. 

The work sponsored by this subcommittee is being carried on at the 
following institutions: 
Cornell University, Project 587, page 23 of this bulletin, 
Rational Bureau of Standards, Project 171, page 96 of this bulletin, and 

project 496, page 97 of this bulletin, 
Ohio State University, Project 526, page 45 of this bulletin, 
university of Oklahoma, Project 617, page 104 of this bulletin. 

(2) Influence of Installation, J. R. Carlton, Chairman. 
(3) Revision of Part I, H. S. Bean, Chairman. 

Issued 4th Ed. in October 1937, see A.S.M.E.Council Reports for 1937 
under Research. (Mechanical Engineering, Yol. 60, Ho. 1, Jan.1938,pagelP' 

(4) Research on Volumeters, R.J.S. Pigott, Chairman, H.S.Bean, Coordinator of 
Research Program. 

(5) Oil Measurement in Tulsa Area, A.J.Kerr, Chairman. 
(6) Joint A.C-.A. -A.S.M.E. Committee, T. H. Kerr, Chairman. 
(7) Bibliography, J. R. Carlton, Chairman. 
(8) Fund Raising, E.C.M.Stahl, Chairman. 

The completion of the flow nozzle research will require additional funds. 

For prey!ous reports of the work of this committee, see Bulletin V-l, 
page 99, Bulletin V-2, page 115, and Bulletin VI, page 73. 
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INDEX TO PROJECTS. 

Page 

C avitation. 

(822) Effect of air content on cavitation performance of centrifugal 
pumps........... 12 

(828) Relation between incipient and fully-developed cavitation 
performance of hydraulic machines by means of dimensionless 
parameters..... 14 

(878) Adjustable-blade pump cavitation tests.......... 42 
(928) Cavitation, needle valves........ 69 
(939) Cavitation at sluice entrances, Hiwassee Dam...... 78 
(824) Effects of velocity and pressure distribution at the impeller 

eye upon the cavitation performance of centrifugal pumps. 13 

Discharge measurement. 

(258) Divisors for soil-erosion studies.... 71 
(341) Measuring flumes... 72 
(342) Artificial controls for stream-flow measurements.. 96 
(634) San Dimas metering flume... 1 
(655) Magnetic instrument for measuring flow in pipes.. 27 
(662) Measuring rate of flow in steep channels carrying suspended 
load......... 7 

( 697) Intakes for gage wells..... 64 
(725) Modified Venturi section for open channels. 103,108 
(881) Free outfall from circular conduits...... 44 
(887) Diaphragm for measuring flow through Venturi flume.. 50 
(907) Measurement of flow by pitot tubes.....   61 
(980) 36-inch Venturi meter, calibration.   101 
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Machinery - hydraulic. 

( 726) Pump-testing laboratory... 
(799) Effect of viscosity on centrifugal pump... 
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(824) Effects of the velocity and'pressure distribution at the impeller 
eye upon the cavitation performance of centrifugal pumps. 13 

(825) Plow characteristics of pump inlet pieces using models in an air 
stream..^...... 13 

(826) Unbalanced radial forces in the volute of a centrifugal ■oump and 
their correlation'for different types and designs of pumps. 14 

(827.) Average and instantaneous velocity and pressure distributions in 
volute of centrifugal puma..... 14 

(829) Compilation o'f complete characteristic performance of centrifugal 
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precision tests of hydraulic machines. 15 

( 879) Efficiency, hors'e-power, and discharge tests of adjustable-blade, 
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(880) Francis turbine efficiency and power tests. 43 
(902) Spring-loaded, * water-hammer relief valves....    56 
(-924) Draft tubes, Grand Coulee power plants........... 68 
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(979; Dredge suction booster, model studies.   100 

Hydraulics - general 

(137) Stilling devices for use in channels of approached weirs. 
(273) Sprinklers and sprinkler systems for irrigation.. 
(292) Dispersion curves of Manning’s coefficient of roughness. 
(426) Hydraulic roughness in closed channels.... 
( 507) Conversion of 'kinetic into potential energy. 
(504) Density currents...... 
(647) Electrodes for salt-velocity method.. 
(648) Representative American hydraulic laboratories. 
(649) Errors of Pitot tubes...... 
(660) Hot-wire velocity meter for water...... 
( 697) Intakes for gage wells....... 
(707) Artificial rainfall apparatus. 
(723) Recovery efficiency of various types of slowly moving fluid 
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(726) Pump testing laboratory. 
(740) Flow of sewage sludge.. 
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(751) Hydraulics of surface filter wash... 
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(770) Bank protection. 
(795) Hydraulic Research Center. 
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(810) Sediment-laden flows in reservoirs... 
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(854) Data on turbulence in flowing water. 32 
(855) Diffusion characteristics of turbulence in open channel.. 32 
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