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FLUID ME CHANICS 

RE SEARCH REPORT S, PAPERS , BULLE TINS, AND T HE SES 

Engineering Res earch 
Colorad o  Stat e University 

This Report 

Prepared under the directi on of 
A .  R .  Cham berlain 

Chief,  Engineering Research 

R es earch rep orts , papers , b ulletins , ci rc ulars , and st udent 
thes es are one measure of the p roductivenes s  of a University res earch 
tea m. F ollowing are lists of the works of th e Engineering R es earch 

Staff and st udents in fluid mechanics  and relat ed areas sinc e 1948 , 
including U .  S .  Government c oop erat ors stati oned in the University 
facilities .  These are pres ent ed in the following order: (A ) Rep orts 
for Spons ored Proj ect s ;  (B) Papers , p ublish ed or presented ;  (C) 

Bulletins and Circ ulars ; and (D) Th es es , Master's Reports  and 
Dissertations . 

Thes es and Diss ertations are available on inter-library loan 
by c ommunication addressed t o  Direct or of Librari es ,  C olorad o Stat e 
University . Other references are usually available,  either free or 
for a n ominal charge.  Loan c opi es of it ems oth er than Thes es and 
Dis sertations are available in nearly every case by writing t o  the 
Chief , Engineering R es earch , C olorad o Stat e University. 

A .  Rep ort s for Sp ons ored Project s 

1 .  Design of th e Loup River Bed - Load Meas urement St ructure, by M .  

2 .  

L. Albertson ,  prepared for U. S .  Geological Survey , July, 1948 . 

Hydra ulic Model Studies of Bhakra Dam, by M. L. Albertson ,  
p repared for Int ernati onal Engineering Company , Inc . , 1949 . 

3 .  Hyd ra ulic M odel Studies of Hi rak ud Dam , by M .  L. Albert s on ,  
p repared for International Engineering C ompany , Inc . , 19 50. 

4 .  Hyd ra ulic Model St udies of Rihand Dam , by M.  L. Albert s on ,  
p repared for Int ernational Engineering Company , Inc ., 19 50. 
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5. A C omparat ive St udy of Momentum Transfer , Heat Transfer , and 
Vap or Transfer , Part I ,  F or c ed Convection , Laminar Case, 
by C .  S .  Yih , pr epared for Offic ..e of Naval R esearch . C ontract No. 
N9 0nr 8 24( 0 1 ) , R ep ort No. 1 ,  S�ptember 19 50 .  

6 .  A Comparat ive St udy of Momentum T ransfer , Heat Tran sfer , 
and Vap or Transfer . Part II , F orced C onvect ion , Turbulent Case, 
by C .  S .  Yih . pr epared for Office of Naval R esearch . R ep ort No. 2 .  
C ontract No. N90nr 8 24(0 1 ) . June 19 5 1 . 

7 .  A Comparat ive Study of Momentum Transfer . Heat Transfer . and 
Vapor Tran sfer ,  Part III , Free C onvect ion , by C .  S .  Yih , prepared 
for Office of Naval R esearch , Contract No. N9 onr 8 240 1 , R eport No. 
3. F ebruary 195 1 . 

8 .  Pr oblem s  in Making Rain in the West , by T .  H. Evans. Public 
W orks,  July 19 5 1 . 

9 .  Atmospher ic Diffusion fr om a Point S ource,  by C .  S. Yih , prepar ed 
for the Office of Naval Research , Contr act No. N9 onr 8 240 1 , Rep ort 
No . 4 ,  August 19 5 1  . 

1 0 .  Laminar Heat Convect ion in Pipes and Duct s,  by C .  S. Yih and Jack 
E .  C ermak . pr epared for the Office of Naval R esearch , Contract No . ,
N9 onr 8 240 1 , R ep ort No. 5 ,  Sept ember 195 1 .  

1 1 . Natural R ough ness in Art ific ial Channels,  R ep ort on Research com
plet ed under J .  Waldo Smith Hydraulic F ellowship , by Arthur Willis 
Van't Hul , 1950-5 1 .  R exographed .  

1 2 .  Fluctuat ion Studies in Stilling Wells for Armc o Met ergate No. 1 0 1 , 
by M .  L. Alb ert son , prepar ed for Armc o Drainage and Metal 
Pr oduct s, Inc . • 19 5 1  . 

1 3. Atmospher ic Diffusion fr om a Line and Point S ourc e  of Mass Ab ove 
the Gr ound , by C. S .  Yih, prepared for the Office of Naval Research , 
C ontract No" N9 onr 8 240 1 , R eport No. 6 ,  April 19 5 2. 

14 .  Det erminat ion of Wind Chill on a Life-Siz ed Clothed Copper Man , 
by J .  E .  Cermak , R .  K. Thomas, M .  L.  Albert son , prepar ed for 
Quartermaster Corps, U . S. Army , C ontract No. DA44-1 09-gm-584,  
June 19 5 2 . 

1 5 .  Laminar Free Convect ion Due t o  a Line Sourc e  of H eat , by C .  S .  Yih , 
pr epar ed for the Offic e of Naval R esearch , C ontract No. N9 onr 
8 240 1 ,  R eport No. 7, September 19 52 .  
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16. On t he Asymptotic Behavi or of any Fundamental Solution of t he 
E quation of Atmospheric Diffusion and on a Particular Diffusion 
Problem . by C .  S .  Yi h. prepared for t he Office of Naval Research ,  
C ontract No. N9 onr 8 2401, Report N o .  8 ,  September 19 5 2. 

17. T emperature Distribution in t he Boundary Layer of an Airplane Wing 
wit h a Line Sour ce of Heat at the Stagnation Edge . Part 1 ,  Symme
tric Win g in Symmetric Flow ,  by C .  S .  Yih. J .  E .  Cer mak and 
R .  T .  Shen . prepar ed for t he Office of Naval Research,  C ontract No. 
NOnr -5440 1, October 1952. 

18 .  T emperature ,  Seepage and Turbulence as Fact or s  Affecting Suspended 
Sediment C oncentration , by J .  R .  Bart on, and M .  L .Albertson ,  
prepared for t he Bureau of Reclamation , C ontract No. 12 R-19126, 
June 1953.  

19 . Lake Hefner Model Studies  of Wind Structur e and Evaporation , Final 
Report , Part I ,  by J .  E .  Cermak and H.  J .  Koloseus , prepared for 
t he Bureau of Ships ,  Navy Department , Contract NObsr 57053,  
November 19 53. 

20 . Development of Basin for Investi gation of t he Seawort hiness  of 
Model Seaplane Hulls. by E .  F .  Schulz . prepared for t he Bur eau 
of Aeronautics , Navy Department , C ontract l\Oas 52-10 77-c. 
Mar c h  19 5 4 .  

21. Development of a Facility for T esting t he Performance of Ship Hulls 
in Oblique Seas , by E .  F .  Sc hulz , prepared for t he Bureau of Ships , 
Navy Department , C ontract N9 onr 82403 , Mar c h  19 54 . 

22 . T ests of t he Seawort hines s of Seaplane Hulls Having a Hi gh Lengt h 
to Beam Ratio ,  by E .  F .  Schulz.  prepared for t he Bureau of Aero
nautics . Navy Department , C ontract NOas 52-1077-c , May 1954 . 

23. Lake Hefner Model Studies  of Wind Structure and Evap oration , Final 
Report , Part II, by J .  E.  Cermak and H .  J .  Koloseus , prepared 
for t he Bur eau of Ships . Navy Depar tment . Contract NObsr-5 70 53, 
July 19 54 . 

24 . Development of a Constant -F orce Bott om Cont our for Seaplane Hulls , 
by E .  F .  Schulz , pr epar ed for t he Bureau of Aer onautics , Navy 
Department , Contract NOas 52- 332-c,  November 1954 .  

25 . Vapor Transfer by Ii'orced Convecti on fr om a Smoot h, Plane Boundary , 
by J .  E .  Cermak and P .  N .  Lin . prepared for the Office of Naval 
Research.  Contract N9 Onr 8 240 l . Report No. 9 .  January 19 55 . 
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26 . A Study of Transport of Sediment in Alluvial Channels . by J .  R. 
Bart on,  pr epared for the Corps of Engineer s,  Contract No. 
DA-25-07 5 Eng 263 2,  Mar ch 19 5 5 .  CER 55JRB 2, 

27 . Effect of Boundary F orm on Fine Sand Transport in T welve-Inch 
Pipes,  by A .  R. Chamberlain , prepar ed for Armco Drainage and 
Metal Products,  Inc . •  June 19 55 .  CER55ARC6. 

28. Report of Sediment Lining Investigati ons . Fis cal Years 19 54 and 
19 55.  by R. D. Dirmeyer, Jr . •  prepared for the Bur eau of Reclama
ti on,  Contract No. 1 4-0 6-7 0 0 -1 29 , June 19 55.  CER55RDD7 , 

29 . T urbulent Diffusion of Momentum and Heat fr om a Smooth , Plane 
Boundary with Zero Pr essure Gradient , by A. C. Spengos , prepar ed 
for the Air Force Cambridge Resear ch Center , Contract No. AF 1 9  
(6 04) -42 1 ,  Februar y 1956 . Report No . 1 .  CER 56ACS4. 

30 . Report of Sediment Lining Invest igations , Fis cal Year 19 5 6, by 
R.  D .  Dirmeyer, Jr., pr epared for t he U. S .  Bureau of Reclama
ti on, Contract No. 1 4-06··70 0·-11 5 7, August 19 5 6 .  CER 56RDD17 .. 

31. Turbulent Diffusion of Momentu m and Heat fr om a Smooth , Plane 
Boundary with Zer o Pressure Gradient.· Part I ,  Final Report, 
E xperimental Equipment , by A, C. Spengos and J .  E .  Cermak , 
prepared for the Air For ce Cambridge Resear ch Center, Contract 
No. AF 1 9 (604) -42 1 , Report No. AFCRC -T N-56-27 3,  August 1956 . 
CER56ACS1 2 • 

. 

32. Sediment Transport Thr ough Pipes.  by R. J .  3arde I pr epared for 
Arm co Drainage and Metal Pr oducts,  Inc.  1 Oct ober 19 5 6 . 
CER56RJ Gl9. 

3 3 .  Turbulent Diffusion of Moment um and Heat from a Smooth 1 Plane 
Boundary with Zero Pressure Gr adient ,  Part II, Final Rep ort , 
Presentati on of Dat a and Analysis ,  by J .  E .  Cermak and A .  S .  
Spengos . prepared for the Air F or ce Cambridge Resear ch Cent er , 
C ontract No. AF 1 9 (604)-421, Report No. AF CRC-TN- 5 6 -27 3) , 
De cember 1956 . CER5 6 JE C 2 2 .  

34 . Model Test s  t o  Predict the Seaworthines s  of Seaplane Hulls,  by 
E. F .  Schulz , pr epared for the Bur eau of Aeronauti cs, Navy 
Department ,  Cont ract No. NOas 54-9 08 -c, January 1957 , 
CER57 EFS 1 .  

35 . Model Tests with a Tanker in Obli que Seas, by E .  F .  Schulz, 
prepared for the David Taylor Model Basin, Navy Department, 
Contract No. N9 onr 8 24 10 3) , January 1957 . CER57EFS2. 
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36 ,ii.tici Mechanics Reseai4c:!h Ljboratory Fadility Need• j hy 'Dean F. Peterson and A. R. Chamberlain, 1957, prepared for National Science Foundation. CER57DFP-ARC8. 

37. First Approximation to a Confused Sea on a Cireular Model.Basin, 
by R. E. Glover, prepared for the Oavid Taylor Model Basin under 
Contract No. NOnr 1610(02), Technical Report No. 2, January 
1957. CER57REG13. 

38. Brief Note on Mechanical Means of Generating a Confused Sea, by 
R. E. Glover, prepared for the David Taylor Model Basin under 
Contract No. NOnr 1610(02), Technical Report No. 3, January 
1957. CER57REG14. 

39. Preliminary Model Tests of a Flume for Measuring Discharge of 
Steep Ephemeral Streams, by A • R. Chamber lain, prepared for the 
Rocky Mountain Forest and Range Experiment Station, February 
1957. CER57ARC12. 

40. Production of a Confused Sea in a Rectangular Model Basin, by 
R. E. Glover, prepared for the David Taylor Model Basin under 
Contract No. NOnr 1610(02), Technical Report No. 4, March 1957. 
CER57REG23. . 

41. Scour and Energy Dissipation Below Culvert Outlets, by George 
L. Smith, prepared for the Agricultural Research Service, 
Contract No. 12-14-100-464(41}, April 1957. CER57GLS16. 

42. Description of Facilities for Seaworthiness Testing of Model 
Hulls at Colorado State University, by E. F. Schulz, May 1957 
(revised August, 1957). CER57EFS15. 

43. Theory and Design of Stable Channels in Alluvial Materials, by 
Daryl B. Simons, prepared for the U.S. Bureau of Reclamation, 
(Thesis) Contract 63052, May 1957. CER57DBS17. 

44. Report on Laboratory Testing of the Sediment-Sealing Method. 
Part I. Sealing Effects of Dispersed and Flocculated Bentonite 
Suspensions in a Dune Sand, by E. C. Newman, prepared for the 
U.S. Bureau of Reclamation, Contract 14-06-700-1157, August 
1957. CER57ECN19. 

45. Report on Laboratory Testing of the Sediment-Sealing Method. 
Part ll. Sealing Effects of. Dispersed Bentonite Suspensions and 
Dispersant Solution on Greeley Fine Sandy Loam aDd Loveland Lake 
Sand, by R. T. Shen, prepared for the U.S. Bureau of Reclamation, 
Contract 14-06-700-1157, August/ 1957. CER57RTS20. 
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4 6 .  Estimate s of Bending Moments and Pressures Due t o  Slamming . 
by R .  E .  Glover . prepared for the David Taylor Model Basin 
under Contract NOnr 16 10(0 2) . Techni cal Report No . 5, August 
1957 . CER57REG24 . 

47 . Requir ements for Produ ction of a R epli ca Sea in a Model Basin , 
by R .  E .  Glover . prepared for the David Taylor Model Basin 
under Contract No . NOnr 16 10( 0 2 ) . T e chni cal  Report No . 6 ,  
October 19 57 . CER57RE G25 . 

48. Not es on the Generation of Complex Seas for Model Studies,  by 
R .  E .  Glover , prepared for the David Taylor Model Basin under 
Contract No . NOnr 16 10( 0 2 ) . October 19 57 . CER57REG27 . 

49 . Interim Report on Model Studies for Bo cono Dam ,  by Kersi Davar 
and A .  R .  Chamberlain , pr epared for Tipton and Kalmba ch , Inc • •  

October 19 57 . CER57 ARC 28. 

5 0 .  Field Trip Report Relating to Bentonite Sedimenting of Canals in 
Wheatland Irrigation Distri ct . by R .  D .  Dirmeyer . Jr • •  prepared 
for Wyoming Natural Resource Board and the Wheatland Irrigation 
Distri ct , October 19 57 . CER 57 RDD30 . 

5 1. Backwater Effe cts  of Bridge Pier s and Abutment s, by H .  K .  Liu, 
J .  N. Bradley . and E .  0. Plate.  prepared for the U .  S. Bureau 

of Public Roads . Contract CPR 11- 3298.  October 19 57 . 
CER57 HKL10 . 

5 2 .  On the De sign of an Armorplated Stilling Basin for a Cantile vered 
Outlet on the Turkey Cr eek Watershed ,  Colorado, prepared for 
the Bureau of Publi c Roads . November 19 57 • by G .  L. Smith . 
CER57 GLS3 3 .  

5 3 .  E valuation of Effe ct of Approa ch Tubing Size Upon The Calibration 
of 3 / 4 inch Turbine Flowmeters . pr epared by Morton W. Bittinger . 
under Contract DE N 57 - 1019 5 . for the Martin Company . November 
1957 . CER57 MWB 3 2 . 

54.  Hydrauli c Resear ch - Summary of  Resear ch Proje cts . prepared by 
A .  R .  Chamberlain,  for Hydrauli c Resear ch in the United Stat e s ,  
National Bureau of Standards , De cember 1957 . CER57ARC 35 . 

5 5 .  Intera ction of Ship and Wave Pressure Effe ct s .  Part I .  Experi - / 
mental Procedure for Studies prepared for DTMB De cember 19 57 
by E .  F .  Schulz .  ( Clas sified Report) 
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56.  Evaluation Pr ocedures of Sediment Mat erial for Canal Sealing, 
by R. T .  Shen, revised January 1 9 5 8. Prepared for A. R.S. CER58RT S4. 

5 7 .  Use of a Capacitance Influence Pr obe for Measuring Wave Pr ofile s ,  
by E �  F .  Schulz , and J.  E .  Phillips .  prepar ed for the DT MB, 
Navy Department Contra ct NOnr 1 6 1 0 (0 3) . January 1 9 58. 
CER58EF S3 . 

58. Annual Report 1 9 5 7  - ARS We stern Soil and Water Management 
Research Branch .  Irrigati on and Drainage Facilities Section 
(Confidential) prepared by A .  R. Robinson, R. W. Nelson ,  R. H.  
Br ooks and E .  G.  Kruse in  February 1 9 5 8. CER5 8ARR7 . 

59 . Evaluation of the Effe ct of Vis cosity on the Calibrations of Several 
Flowmeters , prepared by A. R. Chamberlain,  and Fr ed Videon, 
for the Martin Company under Contract DEN 57 -1 0 1 9 5 ,  February 
1 9 58.  CER5 8ARC5.  

60.  A New Type of Wave Generator, by R. E .  Gl over,  prepared for the 
DT MB under Contract NOnr 1 6 1 0 (0 2) . T e chni cal Rep ort No. 7 ,  
Mar ch 1 9 58.  CE R5 8REG8. 

6 1 .  Engineering Aspects  of Gr ound Wat er Conditions in Bijou Valley , V" 
C ol orado, t ogether with comments  on Appli cable Types of Legisla-
ti on, by W. E . Code, W-4 2 Pr ogress Rep ort , 19 5 8. 

6 2. Interim Rep ort on Bent onite Sediment Sealing A ctivitie s  in Trans
Mountain Diversi on System of the Twin Lake s Reservoir and Canal 
Company near Aspen. Colorado. prepared by R. D. Dirmeyer , 
April 1 9 5 8. CER5 8RDD1 5.  

6 3. Influence of Elb ow Location and Dynami c Vis cosity on Turbine Flow
meter Calibrat ions,  prepar ed by A. R. Chamberlain, and Fred Vide on 
for the Martin Company under Contract DEN 57 - 1 0 1 9 5 ,  May 1 9 58. 
CER58ARC 1 9 .  

64. Interim Rep ort on Bent onite Sediment Sealing A ctivities in Lat eral 
E - 6 5 -1 9 .  3 of the Central Nebraska Publi c P ower and Irrigation 
Distri ct near Bertra nd ,  Ne braska , prepared for A.R. S. by R .  D. 
Dirmeyer , under terms of Contract 1 2-14- 1 0 0- 507 (4 1 ) . June 1 9 58. 
CER58RDD23.  

65 . Final Rep ort on Model Studies for B ocono Dam, Venezuela, South 
America, ·  prepared for R. J .  Tipt on, Associat e Engineers ,  In c. , 
by Ker si S.  Davar .  and M. Shaarawi Amin. CE R58ARC 24. 
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66. Behavior of Experimental Current Meters i n  Still Water and Tu r
bulent Flows , Admi nist rative report p repared by A .  R .  Chamberlai n, 
and C .  B. Ham , for U .  S. Geological Survey , J uly 19 58 . 

67 . Report on a Hydrauli c Model St udy of the By- Pa ss on the Cumbaya 
Proje ct . Quito ,  E cuador, by S. Ka raki , and S. Ayoub . Prepa red 
for R. J. Tipton Associate Engi neers, Inc. CER58SSK30.  

6 8. Hyd raulic Model Study of the Makio Dam Spill way 1 Prepared for 
Erik F loo r a nd Associates , Inc. 1 by S. Ka raki , and 
M. Shaara wi Ami n. CER58SSK34 , 

69.  Hyd rauli c Re sea rch at Colorado State University , Summary of 
Resea rch Proje cts  1 p repared by� A. R. Chambe rlain, De cembe r 
19 58 . CER 58ARC 38 . 

7 0 .  De cele ration Duri ng Impact of Seapla ne Hulls on a Water Surfa ce , 
prepa red fo r the Depa rtme nt of the Navy, Bureau of Aero nautics 
under Co nt ract NOas 5 5 - 394-c, by A .  R .  Chamberlai n, a nd 
Berna rd d 'Ut ry .  CER58ARC40 . 

7 1. Wi nd T unnel fo r the St udy of Turbulence i n  the Atmosphe ric 
Surface Layer, by J.  E .  Cermak , AFCRC-T R- 58 - 287 . 
CER58JE C4 2 .  

7 2 .  Method of Creating a Complex Seaway i n  a Model Basi n, prepa red 
for David Taylo r Model Ba si n, Depa rtment of Navy , under 
Contra ct No nr 1610( 0 2) . by R.  E .  Glove r. CER58RE G4 3 .  

7 3. Annula r Jet Induce r , prepared for Cooley Gravel Compa ny ,  by 
S. Karaki , De cembe r  19 58 ,  CER58SSK44, 

7 4 .  Investigation of Flexible Co nd uit Type St ru ct ure s for Atomi c  
Shelt e r  Purposes. A classified report prepa red by R .  Szila rd 
for the Ma rtin Compa ny .  19 58 . 

7 5 , Trapezoidal Meas uri ng Flumes for Dete rmi ni ng Di s charges i n  
Steep Ephemeral St ream s .  prepa red for the Rocky Mo untain Fore st 
and Range E xperiment Station, by A .  R.  Robi nson, Feb rua ry 19 59.  
CER 59ARR1. 

7 6 .  Hyd ra uli c Model St udy of Spur Dikes fo r Highway Bridge Openi ngs , 
prepared for the United States Depa rtment of Comme rce , Bureau 
of  Publi c  Roads , by S.  Karaki , January 19 59 . CER59SK2. 
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7 7 . Annual Rep ort - U. s. Depart ment of Agricultur e,  Agricultural 
Re search Servi ce, Soil and Water Conservati on Re search Divi
sion,  We stern Soil and Water Management Re sear ch Branch ,  
prepared by A .  R. Robinson, R. H. Br ooks, E. G .  Kruse,  and 
R. W .  Nelson, Mar ch 195 9. CER59ARR4. 

7 8. Laborat ory Observati on s  of Scour at Bridge Abutment s,  prepared 
for the Highway Resear ch Board,  by H. K. Liu. CER59HKL6. 

7 9. Re strained Model Tests  in Head Seas,  prepared for the David Taylor 
Model Ba sin under Contract No. Nonr 16 10( 04} . by E .  F. Schulz , 
April 1959. CER59EFS7 . 

80. Evaluation of the Performance of the Gult on Ultra-Soni c Gentile 
Tube and Potter M odel - 6-424 GLMD- 5 Flowmeters,  prepared 
for the Martin C ompany,  Denver Division, under C ontra ct No. 
F 8- 5 1 290 ,  by Fred Vide on,  and G.  L .  Smith, April 1959. 
CE R59FVll. 

81. Hydrauli c M odel Study of the Morning Glory Spillway for Dillon 
Dam, prepared for Tipt on and Kalmbach, Inc. , by Susumu S. Karaki , 
June 1 959. CER59SSK21. 

82. Resear ch Report - Calibrati on of Orifi ce Plates for Furr ow Flow 
Measurement . prepared for the United States Department of 
Agri culture , Agri cultural Resear ch Servi ce, Soil and Water C on 
servation Resear ch Divi si on, Western Soil and Water Management 

Research Branch. (for administrative use only) by R. D. Layt on 
and A. R. Robinson. CER59ARR24 . 

83. Longitudinal Distribution of Virtual Mass and Damping F or ces 
on a Pit ching and Heaving Ship , prepared for the S-3 Panel of the 
Hull Stru cture Commit tee,  Society of Naval Ar chitect s  and Marine 
Engineer s,  by E. F .  Schulz,  195 9. CER59EF S28. 

84 . Synopti c Patt erns Ass ociated with Hail Occurrences  in North
eastern C ol orado, prepared for the National Science F oundation 
Resear ch Parti cipati on, by Haden Hodges ,  195 9. CER59HH29. 

85 . Status Report on C olorado Cooperative Pr oje ct in Climat ology, 
prepared by R . A .  Schleusener, Civil Engineering Se ction, 
Colorado Agri cultural E xperiment Station in Cooperation with the 
Unite d  States  Weather Bureau and the United States Department of 
Agriculture, Soil Conservati on Servi ce . CE R5 9RAS30. 
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86 . Hydraulic Mode l Study of Spur Dikes for Highway Brid ge Openings . 
prepared under the joint sponsor ship of the Stat e Highway Depar t
ment s  of Mississippi and Alabama in cooperat ion with the 
Hydraulic s Research Division of United State s  Bu;reau of 'Public 
Roads ,  by Susumu Karaki, 1959 . CER59 SSK36 . 

87 . Research Conduct ed Concurrently with the Hail Suppression Pro
gram of  the Weather Modification Company, prepared for the 
Dir ectors of the Northeast Colorado Hail Suppression Assoc iat ion , 
by R .  A .  Schleusener, 1959 . CER59RAS37 . 

88 . Preliminary Report on Magnitude and Frequency of Floods From 
Small Water sheds In Semi-Ar id Areas, prepared for the Un ited 
State s  Bureau of Public Road s ,  by R .  A .  Schleusener , Geor ge L .  
Smith, and Nobu Yot sukura . 1959 . CER59RAS39 . 

89 . Est imates  of Runoff from Small Wat ersheds in Eastern Colorado, 
We stern Kansas and Nebra ska , and Southeastern Wyomin g, pre
pared under the sponsor ship of the Hydraulic s Division of the 
United �ate s  Bureau of Public Road s,  by R .  A .  Schleu sener,  and 
G.  L .  Smith . 1959. CER59RAS41. 

9 0 .  Eva luation of the Performance of the F loat in g  Rotor Des ign Flow
meter Manufactured by the Pottermeter Company, prepared for 
the Mart in Company, Denver Division, by S. S. Karaki. 1959.  
CER59 SSK45. 

9 1 .  Ground Water Rechar ge in Prospect Valley, Colorado - Prelimi
nary Pro gress Report , Colorado General Assembly Senate Bill 
No . 336, by R .  E .  Glover , 1959 . CER59REG46 . 

92 . Hydraulic Research at Colorado State Univer sity - Summary of 
Research Proj e cts,  prepared for Nat ional Bureau of Standards,  
by M .  M .  Skinner , December 19 59 . CER59MMS50 . 

93. Pre liminary Analyse s of Meteorological Parameters In The 
Upper Colorado River Basin, prepared for the State of Colorado 
Department of Natura l Re sources , by R .  A .  Schleu sener , Dec . 
19 59 . CER59RAS51. 

94.  Model Study of a Trapezoidal Flume for Measur ement of Stream 
Dischar ge , prepared for the Rocky Mountain Forest and Range 
E xperiment Stat ion, by A. R .  Robinson . 1 9 59 .  CER 59ARR57 . 
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Bo Pa pers, Publi shed or :Pre se nted 
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124. Laboratory Study of Spur Dikes for High way Bridge Protect ion, 
by Susumu Karaki. Presented to the 39th Annual Meeting of 
Highway Research Board, Washington, D. C., January 11- 15, 
1960. CER59SSK54. 

125. Wind Induced Oscillations in a Stock Water Tank, by A. R. 
Chamberlain, submitted for publication to American Meteoro-
logical Society. 1959. CER59ARC55. 

126. Friction Factors in Corrugated Metal Pipe. A Discussion by 
A. R. Chamberlain, of ASCE Proceedings Paper No. 2148, by 
M. J. Webster, and L. R. Metcalf. September 1959. 
CER59ARC56. 

127. Drainage Research in Colorado, by N. A. Evans, Paper pre
sented at Annual Meeting, ASAE. December 1957. 

128. Influence of Stratigraphy on Yield of Tile Drains in Northeast 
Colorado, by N. A. Ev.ans. Paper for Annual Meeting, ASAE, 
December 16, 1959. Chicago, Illinois. 
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C. Bulletins and Circulars 

1. Reclamation of Saline-Alkali Soils by Leaching, Delta Area, Utah, 
by R. C. Reeve, L. E. Allison, and D. F. Peterson, Jr. , Bulletin 
335, Utah Agriculture Experiment Station in Cooperation with the 
U. S. Regional Salinity Laboratory, December. 1948. 

2. Measuring Water in Irrigation Channels with Parshall Flumes and 
Small Weirs, by Ralph L. Parshall, Soil Conservation Service 
Circular No. 843, May. 1950. 

3. Friction Losses in Selected Valves and Fittings for Irrigation 
Pumping Plants, by Carl Rohwer, USDA, SCS, Colorado Agriculture 
Experiment Station in cooperation with the Soil Conservation Service, 
Fort Collins, Colorado, Technical Bulletin 41, May, 1950. 

4. When to Use Sprinkler Irrigation in Colorado, by W. E. Code, and 
A. J. Hamman, Colorado Agriculture Experiment Station, Fort 
Collins, Colorado, Bulletin405-A, June, 1950. 

5. Direct Solution for Apron Elevation, by M. L. Albertson, February. 
1951. Rexographed. 

6. Effectiveness of Gravity Drains ar-d Experimental Pumping for 
Drainage Delta Area, Utah, by 0. W. Israelsen, D. F. Peterson, 
Jr. , R. C. Reeve, Utah Agriculture Experiment Station, in 
cooperation with the U. S .. Regional Salinity and Rubidoux Labora
tories, Bulletin No. 345 • February, 19 51. 

7. Stilling Basins, by David Navon. December, 1951. Rexographed. 

8. Some Remarks on the Hydraulics of Steady-State Wells in Uncon
fined Media, by D. F. Peterson, Jr. , 1951. 

9. Hydraulics of Wells, by D. F .  Peterson, Jr. , 0. W. Israelsen, 
and V. E. Hansen. Utah State Agriculture Experiment Station, 
Logan, Utah, Bulletin 35 1, March, 1952. 

10. Effect of Well Screens and Gravel Envelopes on Flow of Sand into 
Wells , by Car 1 Rohwer, and F . N. Leatherwood, August .· 19 52. 

11. Parshall Flumes of Large Size : by R. L. Parshall, Colorado 
Agriculture Experiment Station, Bulletin 386, reprinted as Bulle
tin 426-A, M-arch .. 1953. 



12.  Study of Seepage Losses from Irrigation Channels, by A. R. 
Robinson, and Carl Rohwer, Apri l .  1953, progress report. 

13. An Irrigation Guide for Colorado, by A. J .  Hamman, and W. E. 
Code, Colorado Agriculture Experiment Stati on, Bulletin No. 
432 - A, Apri l . 1954. 

14 . Ground Water Hydrology and Hydrauli cs, by R. B. Hi ckok, W .  V. 
Morri s, and D .  B. Simons, June . 1954, Mimeographed . 

15. Colorado Needs Ground - Water Legi slation, by W .  E. Code, 
Colorado Agriculture Experiment Stati on, General Series Paper 
No. 560, October .. 1954 . 

16. Selection of Gravel Pack for Water Wells in Fine, Uniform, Uncon
soli dated Aquifers, Progress Report on Perform ance of Well 
Screens by J .  R .  Lockman, and Carl Rohwer, December 1954 . 

17. Parshall Flumes of Small Sizes, by A. R. Robi nson, Colorado 
Agriculture Experiment Station .  Technical Bulletin No . 61, 
January .· 1957. 

18. Farm Irrigation Structures, by W .  E. Code, Colorado Agriculture 
Experiment Station, Bulletin 496- S, February . 1957. 

19. Upper Colorado River Basi n  Investigation Soi l ,  Water and Crop 
St udies, by N. A. Evans. Colorado Agricult ural Experiment 
Station Gen. Series Paper No. 669. July 1957. 

. 

20 . Snow Report Bulletins, publi sh eo on lOth of each month touowmg 
the regular snow report dates of February 1, and March 1, 
prepared by Homer Stockwell. 

21. Water Table Fluctuations in Eastern Colorado, by W. E. Code, 
Colorado State Universi ty Agricultural Experim ent Station Bulletin 
500- S, 34 pp, August 1958. CER58WEC29 . 

22. Sealing Sandy Ditches wi th the Bentonite Di spersion Method, by 
R. T. Shen, Colorado State University Agr. Ext. Ser. Circular 
No. 202A {Wyoming University Agricultur al Extension Service 
Circular 158). Apri l 1959. 
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2 3 .  Sealing Rocky Ditches with the Bentonite M ult iple-Dam Method, by 
R .  T .  Shen , Colorado State Uni ver sity Agric ult ural E xtension 
Ser vice Circular 203A (Wyom ing Univer s ity Agric ult ural E xtens ion 
Ser vice , Circ ular 159 ) . May 1 9 59 . 

24 . Mi xing Bentonite for Sealing Purposes , by R .  T .  Shen , Colorado 
State Uni ver sity Agricult ural E xtension Ser vice , Cir c ular 2 04A, 
( Wyom ing Univer s ity Agric ult ural E xtension Service Cir c ular 160) . 

J une 1 9 5 9 .  

25 . Soil Reclamation and Cropping St ud ies in the Grand Valley . by 
N. A .  Evans . Colorado Agric ult ural E xperiment Stat ion Gen .  
Ser ies Paper No . 7 1 0,  July 1 9 59 . 

26 . F ilter s and Scr eens for Irrigat ion Wells , United States Depart
ment of Agricult ure Leaflet No . 446 . prepared by A .  R .  Robinson , 
April 1 959 . 

27 . Stratum Sur vey Te chniques for Drainage Invest igat ion on Irri
gated Lands , by N.  A .  E vans , Colorado Agr ic ult ural Experiment 
Stat ion T echnical Bullet in No . 67 . 1 9 58 . 

28 . Note on Hailstones of Irregular Shape , prepared by R .  A .  
Schleusener . for Bullet in of American Meteorological Society 
40( 1 ) : 29 . January 1 9  59 . 

29 . Des ign of Underground Str uct ures  for Atomic Blast Load , pre 
pared by R .  Sz ilard for Bullet in of Eng ineer ing Experiment 
Stat ion , Univer s ity of Utah -r. 1 959  ( in press ) . 

30.  Colorado 's Ground -Water Problems , by M. W .  Bitt inger . 
Colorado Experiment Station Bulletin No . 504-S. 1959 . 
CER59MWB 3 5 .  

3 1 .  Measur ing Seepage from Irrigat ion Channels , by A .  R .  Robinson . 
Agric ult ural Re search Ser vice ,  U .  S .  Department of Agr ic ul
t ure  in cooperation with the Colorado Agr icult ure E xperiment 
Station and the Burea u  of Reclamation , U .  S.  Department of the 
Interior . Technical Bullet in No . 1 203 . CER59ARR47 . 
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32. Sealing Farm Ponds and Reservoirs with Bentonite, by 
R. T. Shen, Colorado State University Agricultural Extension 
Service, Circular 206- A ( Wyo. University Agricultural 
Extension Service, Circular 162) . July 1959. 

33. Testing Bentonite for Sealing Purposes, by R. T. Shen, Colorado 
State University Agricult ural Extension Service Circular 205-A 
( Wyo. University Agricultural Extension Service, Circular 161) 
August 1959. 
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D. Theses. Master' s Repor ts and Dissertations 

1 . Sedimentation Diamet er and Sieve Diameter, by E .  F. Serr, 
March, 1948 , Master' s Thesis . 

2. Forecasting Max imum Probable Precip itation, by Saranjit Singh, 
1948 , Master ' s  Report . 

3 .  Energy Losses Through Conical Diffusers, by J. E. C ermak, 1948 , 
Master ' s  Thesis . 

4.  C avitation and Pitting in Hydraul ic Structures, by A .  N. Harkauli, 
February . 1949 , Master 1 s Report . 

5 .  Wave Action in Relation t o  the Design of Hydraulic Structures, 
by Lucien Hirschberg , May , 1949 , Master ' s  Report . 

6 .  Design of Stable Channels in Erodible Material b y  King Yu, June 1 
1949 , Master 1 s Report . 

7. Forecasting Seasonal Water Yield in the Upp er Smoke River Basin, 
Idaho and Wyoming, by W. U. Garstka, May , 1949 . Master r s The sis .  

8 .  Practical Effect of the Small Partic les in a Soil on Its Comp acted 
Strength, by B. B .  Gerhardt, June , 1949 , Master' s Thesis. 

9 .  Hydraul ic Properties of Well Screens. by G. L. C orey. Jun e ,  
1949 , Master' s T hesis . 

10. Influence of Shape on the Fall Velocity of Sand Grains, by A. T. 
C orey. December ,  1949 , Master ' s  Thesis . 

11. Control of Mean dering of Allu vial Rivers, by S. S. Lambda. 
August , 1949 , Master ' s  Report . 

12. Irrigation Developments in the Republican River V alley of Nebraska, 
by L. B. Shrode , July,  1949 , Master ' s  Report . 

1 3 .  Correlation of Precip itat ion w ith Tree Rings , by Satnarayan Singh, 
Jul y ,  1949 . Master ' s  Report. 

14. Comparison of Scour Caused by Hollow and Sol id Jets of Water , 
by D. Doddiah , December , 19 49 , Master' s  Thesis. 
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1 5 .  Effects of Pie r  Shape on Backwater Total Head Los s, and Wate r
Surface  Profile, by D .  Q .  Matejka, July . 19 5 0 ,  Mast e r's  Thesis . 

1 6 .  Efficiency of a Vortex-Tube Sand T rap, by G .  L .  Koonsman , June , 
19 5 0 ,  Master 's  Thesis . 

1 7 . Artificial Roughness in Open Channels, by A .  R .  Robinson, No vember 
19 5 0 .  Master's  Thesis . 

1 8 . Comparison of Flood Routing Methods as Applied to the Osage River 
Basin . by Jesudasan Walte r, January . 19 5 1 ,  Master 's  R eport .  

1 9 . The Effect of the Size and Spacing of Floo r Blocks in the Cont rol 
of a Hydraulic Jump , by L .  F .  Weide, March . 19 5 1 ,  Master 's  Thesi s .  

20 . Effect of Well Screens on Flow into Wells , by J .  S .  Pet e rson, 
August , 19 5 1  , Master 's  Thesi s .  

2 1 . Nappe Characte ristics for Flow o ve r  Sharp Crested Weirs , by 
D .  A .  Thorson, August . 195 1 ,  Master 's  Thesis . 

2 2 .  Dis charge Characteristics o f  Submerged Spillways , by H .  J �  Koloseus.  
December.  19 5 1 ,  Master's  Thesis . 

2 3 .  Natural Roughness in Op en Channels , by A .  W. Van 't Hul, 
No vember,  195 1 ,  Master's  Thesis . 

24 . Possibility of Effecting Economies in Const ruction of Gravity Type 
Dams . by Eduardo Lie ras,  June . 19 5 2 ,  Master 's  R eport .  

25 . Turbine for Use in Integ rating Flow Meter, by H .  H .  Schweize r, 
March . 195 2 ,  Master 's  Thesis . 

26 . Hyd raulic Head Loss at the Inte rfac e Between Porous Media of 
Different Siz es,  by F .  N. Leatherwood , May , 19 5 2 ,  Master 's  
Thesis . 

27 . Laminar Flow Between a Stationary Disk and a Rotating Disk, by 
A .  D .  Farmanfarma, June . 19 5 2 ,  Master 's  Thesis . 

28 . T riaxial Compres sion T est s of a Remolded Partially-Saturated Clay 
Soil, by David Navon, August ., 19 5 2 ,  Master 's  Thesis . 
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29 . Effect of Shape on the Fall-Velocity. of Gravel-Sized Particles , 
by R .  H. Wilde , August 19 5 2 ,  Master 's  Thesis . 

30 . Salinity and Alkalinity Problems in the Punjab , by F .  K.  Malik , 
June .

_
. l9 5 3 , '  Master ' s  Report . 

3 1 .  Scour in a Gravel Bed at the Base of a Free Overfall , by R .  K .  
Thomas , May 1 9  5 3 ,  Master ' s  Thesis . 

3 2 .  Reynolds Number for Flow Through Porous Media , by F .  W .  
Kiefer , June ( 19 5 3 ,  Master ' s  Thesi s . 

3 3 .  Influence of Shape Factor on the Fall Velocity of Small Sand 
Grains ,  by E .  F .  Schulz , June 19 5 3 ,  Master ' s  Thesis . 

34 . Some Aspects of Roughness in Alluvial Channels , by Said M .  Ali 1 

August , 19 5 3  I Master ' s  Thesis . 

35 , Development of Plan for Utilization of Water Re sources of the 
Upper Tigris River within the Boundaries of Iraq , by Mowafaf 
Al- Badry I June . 1954 , Master 's  Report . 

36 . Model Study of Seepage Flow from a Canal to A Shallow Water 
Table , by Susumu Karaki 1 June , 19 54 1  Master 's  Thesis . 

37 . Longi tudinally Prestressed Concret e  Pipeline Bridge 1 by R .  T .  
Shen , August .. 195 4 ,  Master ' s  Thesis . 

38 . Analysis of Unsteady Flow in Open Channels 1 by Komain Unhanand , 
June , 19 54 , Master 1 s Thesis . 

39 . Selection of Gravel Pack for Wat er Wells in Fine , Uniform , Uncon
solidated �Aq.Iifers, by J .  R .  Lockman , Augu st ,  19 54,  Master ' s  
Thesis . 

40 . Forecasting Snowmelt Run-off ,  by W .  V .  Morris , September , 1954 ,  
Master 's Thesis . 

4 1 . Preliminary Study of Sediment Sampling Efficiency , by D .  J .  Sadar , 
November 1 9 5 4 .  Mast er 1 s Thesis . 

4 2 .  La mecanique d e  ! 'evaporation by M. L .  Albert son , These , pre 
sented to the Facult e de Sciences de l 'Universite de Grenoble I 

France , 1 9 54 . 

4 3 .  Corr elation of Regime Theory and Tractive Force Theories of 
Stable Channel Design , by B .  C .  Raju , March 1 9 5 5 , Master ' s  
Report . 
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44 . Lining of Irrigation Canals , by B .  C .  Raju , March l 'J 55 , Master 's  
Report . 

45 . Water Spreading for Ground Water Replenishment and Recommen 
dations for its Adaption to Anamur Valley , by H .  K .  Furtun , 
May 19 5 5 .  

4 6 .  Effect of Boundary Form on Fine Sand Transport in Twelve -Inch 
Pipes , by A .  R .  Chamberlain , June 1955 , Ph . D .  Dis sertation . 

47. Seepage Flow from a Canal to a Shallow Water Table by Electrical 
Analogue , by P. V .  Djanjigian , June 19 5 5 , Master 's  Thesis . 

48. Design of Gravel Filt ers for Wat er Wells in Fine , Unconsolidated 
Aquifers ,  by A .  D .  Halderman , August 1955 , Master ' s  Th esi s .  

4 9 .  Influenc e  of Particle Siz e Gradation on Scour at Base of Free 
Overfall , by D.  E .  Hallmark , Augu st 19 5 5 ,  Ma st er ' s Thesis . 

50. Penetration and Retention of Bentonite Suspensions in Porous 
Media , by R .  B .  Curry , August 19 55 , Mast er ' s  Thesis . 

5 l ,  Model Study of  Int erceptor Drains , by J .  Keller , September . 

1955, Master ' s  Thesis . 

5 2. Effect of Rim Height on the Rate of Evaporation from Pans , by 
W.  W .  McFarland , November 1955 , Master ' s  The sis .  

5 3. Suspended Sediment Transport in Alluvial Irrigation Channels , 
by D .  L .  Bender , December 19 5 5 , Master ' s  Thesi s .  

54.  The Potential Drainability of Grand Valley , by Al- Khafaji , 

March 1956 , Master 's  Thesis . 

5 5 �  Piping Under Masonry Dams on Earth Foundations , by R .  S .  
Sanghavi , August 1956 , Master ' s  Report . 

5 6 .  The Penetration of Dispersed and F locculated Bentonite Sus 
pensions in a Dune Sand , by E o  C .  Newman , August , 1956 , Master ' s  
Thesis . 

5 7 . Sediment Transport Through Pipes , by R .  J .  Garde . October . 
195 6 ,  Master ' s  Thesis . 
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58 . Methods of Hydraulic Energy Dis sipation , by Christopher S .  
Donabedian , September. 19 56 , Mast er ' s  R eport . 

59 . Effect of Wash Load on Suspension of Bed Material Load . by 
A .  Hasan Maka rechina , November 19 56 , Mast er ' s  Thesis . 

6 0 . Stabilization of Thompson Lake Outlet Channel , by Theodore T .  
Williams . Decemb er 1956 , Master 's  Thesis . 

6 1 , Artificial Roughness Patterns in Open Channels , by William W .  
Sayre ,  March 1957 . Master ' s  Thesis . 

62 , Laboratory Study of a Manifold Stilling Basin , by Gene R .  Fiala , 
May 19 57 , Master 's  Thesi s .  

63 . Theory and Design of Stable Channels in Alluvial Mat erials , by 
Daryl B .  Simons , May 1957 , Ph . D .  Diss ertation . 

64 .  Some Characteristics of an Artesian Aquifer in the Grand Valley 
of Colorado , by Maurice  M .  Hastings , June 19 57 , Mast er ' s Thesi s .  

65 • Laboratory Studie s  on the Beginning of Sediment Ripple For mation 
in an Alluvial Channel , by Erich J .  Plate , June J . l957 ,  Mast er 's  
The sis . 

66 .  An Analysis of Scour Below Culvert Outlets , by George L .  Smith , 
June 1957 , Master 1s  Thesis . 

67 . Multi - Purpose Proj e ct Planning for Undeveloped Regions , by 
Muhammad Athaullah , August 1 9 57 , Master 's  Report . 

68 . Role of F orecasting in Flood Control , by Kersi Davar , August 
1957 , Master ' s  Report . 

69 . The Effect of Shape of a Plane , Smooth Saturated Surface on 
Evaporation Rate , by Duane F .  Nelson , August 1 9 57 , Master 1 s  
Thesis . 

7 0 .  Declaration During Impact of Seaplane Hulls on a Wat er Surfac e ,  
by Bernard d 'Utruy , August 1 9 57 , Mast er ' s  Thesis . 

7 1 .  Effect of Wind Velocity and Depth of Wat er T able on Evapora
tion From Fine Sand , by Robert W o  Staley , October 1 957 , 
Master ' s  Thesi s .  
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7 2. Turbulent Boundary Layer over Heated and Unheat ed Plane , Rough 
Surfaces , Ph . D .  Dis sertation by Benoyendra Chanda ,  May. : 1958 , 
CER58BC 2 1  

7 3. Secondary Circulation in Open Channels , Master 's  Thesi s , by 
Y. W .  Wang , Colorado State University , May , 1958 . 

7 4. Meandering Characteristics of Alluvial Rivers ,  Master 's Thesis 
by H .  Nagabushaniah , Colorado Stat e University , May . 1958 . 

7 5. Factors Affecting Evaporation from Soils in Contact With A Water 
Table , Ph . D .  Dis sertation by R .  A .  Schleusener , Colorado State 
University , June 1958 . 

7 6.  Analytical .St udy of the Roughness of Alluvial Channels , M .  S .  
Thesis . by S .  Y. Hwang , Colorado State University , August 1958 . 

7 7 . Total Sediment Transport in Alluvial Channels , Ph . D .  Dis s erta
tion by R .  J .  Garde ,  Proj ect 740 , January 1959 .  

7 8. The Turbulent Boundary Layer at Low Reynolds Number with 
Unstable Density Stratification Produced by Heating , Ph . D .  
Dis sertation Graduate School by J .  E .  Cermak , Cornell University , 
March 1959 . Proj ect 7 7 8 . 

7 9. Flow Characteristics of a Cir cular Submerged J et Impinging 
Normally on a Smooth Boundary , by Michael Poreh , Master ' s  
The sis , March . 19 59 . 

s o. The Measurement of Permeability in Non-Homogeneous Media 
Through an Analysis of the Steady Potential Distribution , Mast er ' s  

Thesis by R .  William Nelson , May 19 59 . 

8 1. Pre ssure Distribution in Porous Media During Uns aturated Flow, 
Ph . D .  Dissertation , by Verne H ,  Scott , June ; 1959 . 

�! 

8 2. Properties of the Hydraulic Jump in Sloping Circular Conduits .  
Master 's Thesis , by Suleiman A .  Ibrahim Ayoub , July 24 , 19 59 . 
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