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Preface

This Supplement to Circular 509 extends the period covered by the
latter through December 1953, with an overlap of one year. Approxi-
mately 5,000 references to sources of information on gas turbines and
jet propulsion that have been published in the last four years are
included, as are some earlier reports that were originally classified for
reasons of military security. To facilitate use of the bibliography,
the references have been arranged according to their content.

Most of this literature survey has been made in the course of a broad
program of combustion chamber research sponsored by the Bureau of
Aeronautics, Department of the Navy.

A. V. ASTIN, Director.
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Bibliography of Books and Published Reports on
Gas Turbines, Jet Propulsion, and

Rocket Power Plants
January 1950 Through December 1953

Ernest F. Fiock and Carl Halpern

SCOPE AND ARRANGEMENT OF THE BIBLIOGRAPHY

The topical subdivisions and the periods covered iii this bibliog-
raphy are shown in the table of contents. Each subdivision is ar-
ranged chronologically, and within the chronological sections the
arrangement is alphabetical by author, followed by anonymous arti-
cles. .For greater convenience in use, the number of topical subdivi-
sions has been increased somewhat over the number used in the parent
Circular.

The journal abbreviations are those employed in Chemical Abstracts,
except that letters are used for the names of familiar organizations and
societies, niz. NACA for National Advisory Committee for Aeronau-
tics; ASME for American Society of Mechanical Engineers; ASTM
for American Society for Testing Materials; and SAE for Society of
Automotive Engineers. Volume numbers are in bold-faced type, and
the date of issue is given wherepage numbers do not run consecutively
throughout a given volume. Since the year of issue appears at the
head of each chronological section, this is repeated in the individual
references only when publication was in more than one year.

References made to unpublished papers presented before various
Societies are designated by the abbreviations M. P. for Meeting Paper
or Pre. for preprint. These may, in some instances, be purchased from
the New York headquarters of the society concerned.
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propulsion systems for aircraft. Inst. Aeronaut. Sei. Pre. No. 345.

Performance index: assessment of an Italian suggestion for a new unit of power
for turbojets. Flight 60, 507.

1952
N. P. Bailey, Energy flow and conversion. ASME M. P No. 52-A--54.
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W. Krase and R. Neitzel, Specialization in turbojet engine design. Aero Dig. 66,

74 (June).
H. Linnecken, Uber den Umfangswirkungsgrad axial durchstrimter Turbo-
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turbojet engine. NACA Research Memo. No. E8J25a (Nov.).
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AF permits first look at P&W J57. Aviation Week 59, 17 (Nov. 16).
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Logistics demands jet transports: Convair. Am. Aviation 17,19 (July 6).
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U. S. gas turbine engines. Aviation Week 58,230 (Mar. 2).
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1951
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R. Hawthorne, Rolls-Royce Dart turboprop. Aviation Age 16, 34 (Oct.).
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Armstrong-Siddeley Adder A. S. A. 1. turbojet. Flight 59, 187.
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percent. Flight 59, 369.
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French-built Tays. Aeroplane 80,4.
Gas turbine engines. Aeroplane 81, 315.
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Nomad and Olympus. Aeroplane 80, 495.
Olympus: Wright's ace in the hole'? Aviation Week 54, 33 (May 7).
Orenda axial-flow turbojet engine. Engineering 172, 735.
Power plants on show. Aeroplane 81, 398.
Rolls-Royce "Dart" propeller-turbine engine. Engineering 172, 12:3.
Tough test. Aviation Week 55,32 (Jily 9).
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D. A. Anderton, Redesigned Proteus has better economy. Aviation Week 57, 22

(July 14).
J. Blanc, Production of the "Nene" by Hispano-Suiza. Interavia 7, 320.
J. Brodie, Development of the Ghost jet engine for airliner propulsion. de Havil-

land Gazette No. 69, 81 (June).
J. Brodie, Civilizing the Ghost. Aeroplane 82,529.
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Aviation 25, 58 (Nov.).
I. Hawthorne, Armstrong Siddeley Mamba. Aviation Age 17,36 (June).
S. G. Hooker, Proteus 3 derivation. Aeroplane 83,192.
D. W. Knowles, This is the Orenda. Can. Aviation 25,56 (May).
T. S. McCrae, The Orenda project. Jet Age 1, 1 (Autumn).
N. McKitterick, Sapphire tested at 8,300 lb thrust. Aviation Week 56, 16

(May 5).
B. H. Slatter, The Mamba engines in the Apollo aircraft. Trans. ASME 74, 247.
I. Stone, C-W naturalizes Sapphire jet engine. Aviation Week 57, 21 (Dec. 22).
P. H. Wilkinson, Bristol Phoebus research engine. Aviation Age 17, 38 (June).
P. H. Wilkinson, The new Proteus turboprop. Aviation Age 18,40 (Aug.).
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A more powerful Nene. Aeroplane 82, 149.
A supercharged turbojet. Aeronautics 27, 86 (Aug.).
Bristol Olympus. Shell Aviation News No. 170,8 (Aug.).
Bristol's new Proteus. Aeroplane 82, 687.
Bristol's Olympus--a new Jet turbine. Aeroplane 83, 8.
British aero-engines. Aeroplane 83, 810.
British aviation. Mech. Eng. 74, 750.
British power units 1962. Flight 62, 269.
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Engines at the show. Aeroplane 83, 402.
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Olympus. Flight 62, 2.
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The Adder-power for research. Aeroplane 82,275.
The Bristol "Olympus" turbojet. Engineer 194, 24.
The Bristol "Proteus ITT" (series 700) propeller turbine. Engineer 193, 791.
The "Olympus" turbojet engine. Engineering 174, 13.
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2,50.
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Armstrong Siddeley's Viper. Aeroplane 85, 139.
Avon development details. Aeroplane 84, 279.
Avon overhaul life tests. Aeroplane 84, 538.
British nero-engines today. Aeroplane 85, 375.
British power units. Flight 64, 321.
De Havilland's latest engine. Aeroplane 85, 130.
Development of a turbine engine. Aeroplane 85,579.
Development of Rolls-Royce "Avon" engines. Engineering 175, 448.
Jet progress In twelve years. Aeroplane 85, 830.
Leading foreign Jet engines. Aviation Week 58,247 (Mar. 2).
New Avons pass military tests. Aviation Week 58, 39 (Apr. 13).
Proof of a turboprop. Aeroplane 84, 540.
Report on the engine exhibit. Aeroplane 85, 413.
Rolls-Royce Avons show 600-hr. life. Aviation Week 58, 36 (June 1).
Source of all power. Flight 62, 617.
The Viper. Flight 64, 170.
"Viper ASVS" jet engine. Engineering 176, 329.

202.3 Engines of Other Nations
1950
A Russo-German turbojet-the M-012. Interavia 5, 586.
The Turbomeca ducted fan. Aeroplane 79, 385.

1951
G. L. Christian, Stratos to produce French baby turbine. Aviation Week 55, 51

(Aug. 27).
B. Eckert, The Aspin I turbojet engine. Motortech. Z. 12,6.
W. D. Perreault, French turbines set for U. S. production. Am. Aviation 15, 11

(Oct. 1).
P. H. Wilkinson, Russian power plants. Aviation Age 16,50 (July).

14



P. H. Wilkinson, The French aircraft gas turbine industry. Aviation Age 16, 42
(Nov.).

P. HL Wilkinson, The French jet engine industry. Aviation Age 15, 34 (Mar.).
"A French jet ordered. Aeroplane 80,161.
"A Swedish gas-turbine. Aeroplane 80, 6.
Asp, 1-Turbomeca jet unit with variable augmentation by ducted fan. Flight

Fans for the future. Aviation Age 16,32 (Oct.).
French turbines enter U. S. field. Aviation Week 55, 32 (Oct. 15).
French turbojet engine Atar-101. Engineering 172, 17&
Power plants on show. Aeroplane 80, 771.
Successful trials of a ducted fan. Aeroplane 80,170.
Tests resumed on French Aspin L Aviation Week 54, 30 (Apr. 2).
The Aspin ducted fan. Aeroplane 81, 747.

1952
C. F. Bachle, Gas turbines necessary for small aircraft progress. Automotive

Inds. 106, 46 (Jan. 1).
J. Blanc, Le developpement du T. R. 300 par Hispano Suiza. Technique et Science

Asronaut. No. 8, 175.
J. Blanc, Problemes poses par la fabrication du turbo-reacture Nene. Technique

et Science Adronaut. No. 8, 164.
W. F. Bradley, Hlspano-Suiza Jet engine performs well in tests. Automotive

Inds. 107, 54 (July 1).
W. Collins, Turbomeca-Continental small gas turbines. SAE Pre. No. 761, New

York (Apr. 22).
P. EL Wilkinson, Russia lags in big jet class. Aviation Age 18,40 (July).
A big French Jet. Aviation Week 57,87 (Oct. 20).
A French axial-flow gas turbine. Aeroplane 83, 718.
A new turbo-compressor. Aeroplane 83, 666.
Auxiliary turbines. Aeroplane 82, 820.
Blackburn's Turbomeca licence. Aeroplane 83, 568.
Gemeaux IV fles with Aspin I ducted fan. Aviation Week 56, 35 (Apr. 28).
Nationalized aero-engines in France. Aeroplane 82, 599.
New Swedish turbojet. Aviation Age 18, 33 (Dec.).
Russian versions of the Nene. Aeroplane 83,163.
The light turbojet in France. Esso Air World 4,182 (Mar./Apr.).
Turbines for take-off assistance. Aeroplane 82, 48.
Turbomeca engines in England. Aircraft Eng. 24,49.
Turbomeca power units to be built in Britain. Oil Engine 20,260.

1953
D. A. Anderton, Hisso boosts centrifugal jet's thrust. Aviation Week 59, 45

(Oct. 19).
A small French jet engine. Aeroplane 84, 258.
First detailed view of the SNECMA Atar. Am. Aviation 17,76 (July 20).
Japan's first postwar Jet engine. Am. Aviation 17, 87 (Dec. 7).
Jet engine thrust increased, specific fuel reduced. Automotive Inds. 110, 96

(Jan. 1).
More about engines at Paris. Aeroplane 85,43.
New French jet. Aeroplane 85, 67.
Swedes may license jet engine abroad. Am. Aviation 17,37 (June 8).
Turbines t gas au Bourget. Aeroplane 85,172.

202.4 Engine Accessories and Control
1948
A. S. Boksenbom and M. S. Feder, Analysis of parameters for thrust control of a

turbojet engine equipped with air-inlet throttle and variable-area exhaust
nozzle. NACA Research Memo. No. E8B27 (Aug.).

H. Gold and R. J. Koenig, Bench and engine operation of a fuel-distribution
control. NACA Research Memo. No. E8A28a (June).

H. Gold and D. M. Straight, A fuel-distribution control for gas-turbine engines.
NACA Research Memo. No. E8C08 (June).

R. J. Koenig and M. Dandois, Control during starting of gas-turbine engines.
NACA Research Memo. No. E7L17 (June).

D. Novik and E. W. Otto, An analysis of control requirements and control para-
meters for direct-coupled turbojet engines. NACA Research Memo. No. E7125a
(Feb.).
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1950
A. S. Boksenbom and R. Hood, General algebraic method applied to control

analysis of complex engine types. NACA Rept. No. 980.
G. I,. Christian, Screens keep jet engi~nes clean. Aviation Week 53, 42 (Nov. 13).
M. S. Feder and It. Hood, Analysis for control application of dynamic characteris-

tics of turbojet engine with tail-pipe burning. NA(A Tech. Note No. 2183
(Sept.).

M. F. Heldmann, Analysis of effects of primary variables on time constant and
turbine-inlet-tenmperature overshoot of turbojet engine. NACA Tech. Note No.
2182 (Sept.).

11. T. Kutnlgonis, Electrical starting of aircraft jet engines. Elev. Enig. 69, 335
(Apr.).

M. E. LaVerne and A. S. Itoksenbom, Methods for determining frequency response
of engines and control systems from transient data. NACA Rept. No. 977.

W. 0. Meckley, Jet nozzles for aircraft gas turbines. Aeronaut. Eng. Rev. 9,
33 (Oct.).

E. W. Otto and 11. L. Taylor, III, Dynamics of a turbojet engine considered as 2a
quasi-static system. NACA Tec.h. Note No. 2091 (May).

.1. C. Sanders and E. C. Chapin, Equilibrium operating performance of axial-
flow turbojet engines by means of idealized analysis. NACA Rept. No. 987.

H1. Shames, S. C. Himmel, and D. Blilvas, Frequency response of positive-displa.e-
ment variable-stroke fuel pump. NACA Tech. Note No. 2109 (June).

I. Stone, New props for turbine power. Aviation Week 53, 21 (Oct. 30).
B. L. Taylor, III, and F. L. Oppenheimer. Investigation of frequency respolnse

characteristics of engine speed for a typical turbine-propeller engine. NACA
Tech. Note 2184 (Sept.).

A. M. Trout and E. W. Hall, Method for determining optimum division of power
between jet and propeller for maximum thrust power ,of a turbine-propeller-
engine. NACA Teclh. Note No. 217S' (Sept.).

A starter for turbines. Aeroplane 79, 514.
Avro system provides fast starting for jets. Aviation Operations, 15 (Aug.).
Cartridge turbo-starters for aeronautical gas turbines. Engineer 190, 635.
Hydrogen-peroxide auxiliary power plants. Aero Dig. 61, 52 (Aug.).
Hydrogen-peroxide starting motors. Apro Dig. 61,33 (July).

1951
W. D. Downs, A starter for turbojet engines. SAE l're. No. 569, Detroit; CADO

Tech. Data Dig. 16,14 (Feb.).
.1. L. Fletcher. Calculation of airflow through an ejec.tor-operated engine cooling

system for a turbojet powered airplane. Douglas Aircraft Co. Rept. No. SM-
14020 (May).

W. F. Hilton, Supersonic propellers. .1. Roy. Aeronaut. Soc. 55,751.
It. R. LaMotte and M. Brooks, Aeroproducts turboprop developments. Aviation

Age 15, 26 (June).
H. R. Leather and P. Britt, Negative thrust propellers for turbines. de Havil-

land Gazette No. 64, 83 (Aug.).
S. V. Manson. Reg.enerator-design study and its application to turbine-propeller

engines. NACA Tech. Note No. 2254 (Jan.).
F. C. Mock, Turbojet and turboprop engine controls. SAE Quart. Trans. 5, 376.
P. H. Schweitzer, Closed-circuit oil system for turbojet and turboprop aircraft

engines. Aeronaut. Eng. Rev. .10, 16 (June).
N. Sharp, Aero-engine oil systems for cold climates. Aircraft Eng. 23,368.
I. C. Treseder and D. D. Bowe, A prop for turboprop engines, Abstract: SAE

Journal 59,61 (Apr.).
H. C. Towle and F. V. H. Judd, Ejectors for cooling a turbojet installation.

Aeronaut. Eng. Rev. 10, 20 (Sept.).
R. C. Treseder and D. D. Bowe, A prop for turboprop engines, Abstract: SAE

Journal 59,29 (Apr.).
P. H. Wilkinson, British gas turbine starters. Aviation Age 15, 36 (Apr.).
M. A. Zipkin, H. E. Sheets, and C. N. Scott, Develops ignition system for turbojets.

Abstract: SAE Journal 59, 70 (Apr.) ; Abstract: Automotive Inds. 104, 35
(Feb 1).

A cartridge starter for turbines. Aeroplane 81,793.
Airscrew braking. Aeroplane 81, 55.
A propeller-turbine brake. Engineer 192, 28.
A turbo-starter for turbines. Aeroplane 81, 35.
Cartridge starter for the "Nene" turbojet engine. Engineering 172,819.
Cartridge turbo-starter features high horsepower. Design News 6,62 (May).
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Cordite-charge starter for aircraft gas turbines. Engineering 171, 31.
Electronic "brain" controls Jet fuel flow. CADO Tech. Data Dig. 16, 14 (Sept.);

Aviation Week 55,40 (Sept. 3).
Fuel action studied in lab "flight". Aviation Week 55,24 (Sept. 3).
New automatic fuel control for J-57 turbojet engine. Automotive Inds. 105,

148 (Nov. 15).
New "muscle" for British Jets. Aviation Week 54,31 (Jan. 8).
0-rings for jets. Aviation Week 54,48 (Jan. 15).
Propellers readied for 1,000-MPH turboprop planes. CADO Tech. Data Dig. 16,

10 (Jan.).
Self-aligning thrust bearing developed for jet engine. Aviation Age 15, 10

(Apr.).
Turbine starting: MK3 Plessey starter for Nene 4 turbojet. Flight 60,815.
Turbo-liner self-starting system. Shell Aviation News No. 153,24 (Mar.).
Unit controls Jet starter current. Aviation Week 55,38 (Sept. 3).
1000 horses to start high-thrust jets. Aviation Week 54, 22 (Jan. 22).

1952
A. S. Boksenbow and R. Hood. Automatic control systems satisfying certain gen-

eral criterions on transient behavior. NACA Rept. No. 1068.
.1. Boyd and P. R. Eklund, Some performance characteristics of ball and roller

bearings for aviation gas turbines. Abstract: Mech. Eng. 74,37.
(1. W. Brady, The high-speed propeller. Aeronaut. Eng. Rev. 11,22 (July).
C. S. Brandt, Turbine engines complicate fuel system design. Abstract: SAE

Journal 60, 50 (Aug.).
(;. S. Brown andi D. P. Campbell, Control systems. Sci. American 187, 57 (Sept.).
C. S. Constantino. Turbojet power control trends. Shell Aviation News No. 174,

14 (Dec.) ; Abstract : Aircraft Eng. 24, 371.
D. Desoutter, Turboprop props. Aviation Age. 18,31 (Dec.).
G. F. Drake, The development of gas-turbine controls. Abstract: Mech. Eng. 74,

923.
L. J. Elliott, Jet ignition systems. Aero Dig. 64,28 (Feb.).
.1. F. Engelberger, Design of turbojet engine controls. Acre Dig. 64, 60 (Jan.).
.1. F. Engelberger and H. W. Kretsch, The application of temperature control to

turbojet engines. Abstract: Mech. Eng. 74, 923.
T. P. Farkas. J. A. Osterman, and S. G. Best, Mechanical engineering applied to

electronic fuel control design. SAE Pre. No. 769, New York (Apr. 23).
S. E. (.regoire, Improvements in jet engine ignition systems. Automotive Inds.

107, 48 (Sept. 1).
J. E. Johnson, Regenerator heat exchangers for gas turbines. Ministry of Sup-

ply. Aeronaut. Research Council (Gt. Brit.) R and M 2630; ARC 11, 770.
J. Jonas, Effect of aerodynamic heating on fuel systems. SAE Pre. No. 812, Los

Angeles (Oct. 2).
P. Klass, New ignition better, yet cheaper. Aviation Week 57, 47 (Sept. 22).
A. L. London and W. M. Kays, Liquid-coupled regenerators for turboprops.

Aeronaut. Eng. Rev. 11, 42 (Oct.).
L. J. Lyons, Turbojet installation cooling and associated performance losses.

Abstract: Aircraft Eng. 24,,371.
T. MacNew, Analyzing ignition problems of piston and jet engines. Automotive

Inds. 107, 46 (Sept. 1).
J. M. Mergen and J. H. Kasley, Characteristics of propellers for turboprop air-

planes. SAE Quart. Trans. 6, 332.
B. J. Ryder, Services favor emergency protection for controls of single-engine

jets. Abstract: SAE Journal 60,,67 (Sept.).
J. W. Tomlinson, The fuel system in jet engines. Can. Aviation 25, 36 (Oct.).
.r. E. Walker, Fuel systems for turbine-engined aircraft. J. Roy. Aeronaut. Soc.

56, 657; Aeroplane 82, 563 ; Flight 61, 531.
1'. H. Wilkinson, Synchronizing the Comet's engines. Aviation Age 18, 32 (Dec.).
Airscrews for the Britannia and Princess. Aeroplane 83,400.
Fast starter for Nene 4 turbojet. Aviation Week 56, 56 (Feb. 9).
Flying in step. Flight 61, 328.
High-energy spark ignition units for gas turbines. Gas and Oil Power 47, 314.
Jet heat exchangers made lighter. Aviation Week 56, 58 (June 9).
Jet ignition. Aviation Week 57, 67 (Nov. 10).
Self-starters for jets. Science News Letter 62,331.
Some combustion developments in aeronautical turbines. Engineer 194,,383.
Temperature control for jet-engined aircraft. Aeroplane 83,639.
IT. .. buys French portable jet starter. Aviation Week 56,79 (June 16).
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1953
J. S. Alford and C. R. Helsing, Fast thermocouples as control-system elements

sensing exhaust-gas temperatures in aircraft gas turbines. Trans. ASME
75, 7.

A. S. Boksenbom and R. Hood, Automatic control systems satisfying certain
general criteria on transient behavior. SAE Trans. 61, 594.

J. W. Calvert, New accessories spur pneumatics growth. Am. Aviation 17, 21
(Oct. 28).

0. L. Christian, Comets use high-energy Ignition. Aviation Week 59,83 (Oct. 12).
C. S. Constantino, British turbojets feature simplicity, reliability and low weight

in controls and fuel systems. Abstract: SAE Journal 61, 55 (Jan.).
A. K. Forney, Pneumatic starters best for gas turbines. Abstract: SAE Journal

61, 118 (July).
R. R. Higginbotham and W. R. Peterson, Fuel system complexity-how much is

necessary? SAE M. P., Los Angeles (Oct.).
0. H. Jacobson and P. Volkman, Starting jet engines with turbo-compressor.

Automotive Inds. 109, 50 (Oct. 1).
1P. Klass, F-86D flies with "automatic engineer." Aviation Week 59, 48 (Sept.

21).
L. J. Lyons, Turbojet cooling systems. Abstract: SAE Journal 61, 42 (Feb.).
H. C. Simmons, Dowty universal fuel governor for aircraft turbines. Shell

Aviation News No. 178, 15 (Apr.).
A. Vandyk, Props for Britain's turboprops: Rotol. Am. Aviation 16, 48 (Feb. 2).
F. W. Wellons Jet-engine bearings are stumbling block. Abstract: SAE Journal

61, 55 (Feb.).
P. H. Wilkinson, New turbine accessories-in remote Installation. Aviation Age

19, 32 (Jan.).
Air-turbine accessory drives for aircraft. Engineering 176, 777.
A fuel-air turbine starter. Aeroplane 85,796.
A new turbine starter. Aeroplane 85, 5.
The Dowty spill-burner fuel system. Aeroplane 83, 747 (1952) ; Aircraft Eng.

25, 133.
202.5 Installation and Maintenance

1950
J. W. Bailey, Turbojet engines-service experience. Abstract: SAE Journal 58,

23 (Dec.).
G. F. Champlin, Overhaul center for jet engines. Am. Helicopter 19,6 (Aug.).
W. D. Perreault, A study of turbojet overhaul experience. Am. Aviation 14, 30

(June).
H. W. Sidwell, Gas turbine installation. Hawker Stddeley Rev. 3,13 (Dec.).
A. F. streamlines jet overhaul. Aviation Week 53,26 (Sept. 18).
Jet engines prove complex to overhaul men at Tinker AF Base. CADO Tech.

Data Dig. 15, 18 (Nov.).
Jet installation design problems. Symposium by a panel of experts. Aeronaut.

Eng. Rev. 9, 28 (Apr.).
Servicing the Jetliner. The Technical Instructor 5, 13 (Nov.).
Turboprop installation design highlights on XP5Y-2. Aviation Week 53, 24

(Aug. 7).

1951
F. H. Sharp, Meeting turboprop installation problems. Abstract: SAE Journal

59, 74 (Jan.).
D-H Goblin overhaul. Can. Aviation 24,16 (Feb.).
.7-42 overhaul time set at 1,000 hours. Aviation Week 55,17 (Sept. 17).
New Jet tester speeds overhaul. Aviation Week 55, 50 (Nov. 12).

1952
M. Conklin, Gas turbine engine overhaul factory. Can. Machinery 63, 124 (Oct.).
D. Desoutter, Jet airliner maintenance. Aviation Age 17,84 (June).
F. B. Lary, Installing turbojet presents cooling and vibration problems. Ab-

stract: SAE Journal 60, 80H (Dec.).
Inflatable jet pod maintenance shelter. Shell Aviation News No. 165, 11 (Mar.).

1953
D. A. Anderton, The case for pod-mounted Jet engines. Aviation Week 58, 29

(May 18).
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C. E. Dixon, Cost savings by component replacement In line maintenance. SALA
Pro. No. 35, Detroit (Jan. 15).

M. W. Galllers, Turbine engine design. Abstract: SAE Journal 61,40 (July).
C. Garside, Inspection problems of modern jet engines. Engineering 175, 345

and 409; Trans. Inst. Engrs. Shipbuilders (Scotland) 96, 265.
W. H. Hand, Jet power installation. Abstract: SAE Journal 61,78 (Mar.).
S. M. Saeed The repair and overhaul of gas turbines. Aircraft Eng. 25, 200.
B. T. Salmon, High speed transport turbojet installation considerations. Ab-

stract: Aircraft Eng. 25, 194.
B. T. Salmon, The case for the underslung nacelle on the Jet transport. Aviation

Age 19, 84 (May).
G. S. Schairer, Why pod-mounted engines make sense. Aero Dig. 67, 100 (Sept.);

Aircraft Eng. 25, 194; Engineer 196, 406.
J. R. Steding, Flight tests are vital to jet installation development. Abstract:

SAE Journal 61, 47 (Apr.).
In praise of pods. Aeroplane 84, 611.
Overhaul life of the "Avon" turbojet engine. Engineer 195,648.

202.6 Air Intake and Exhaust-Gas Discharge Systems
1947
H. N. Coheii, Investigation of Intake ducts for a high-speed subsonic jet-propelled

airplanie. NACA Research Memo. No. L7C24a (Apr.).

1948
L. E. Wallner, Investigation of performance of turbojet engine with constant

and variable-area exhaust nozzle. NACA Research Memo. No. E8J25d (Nov.).

1949
B. T. Lundin, Investigation of several clamshell variable-area exhaust nozzles

for turbojet engines. NACA Research Memo. No. E9B02 (May).

1950
E. W. Conrad and A. E. Sobolewskl, Investigation of effects of inlet-air velocity

distortion on performance of turbojet engine. NACA Research Memo. No.
ESOG11 (Sept.).

J. L. Edwards, Design of tail pipes for jet engines including reheat. Engineering
169, 191; J. Roy. Aeronaut. Soc. 54, 217.

J. L. Frank, Pressure-distribution and ram-recovery characteristics of NACA
submerged inlets at high subsonic speeds. NACA Research Memo. No.
A50E•02 (July).

J. Persh, The effect of the inlet Mach number and inlet-boundary-layer thick-
ness on the performance of a 230 conical diffuser-tall-pipe combination. NACA
Research Memo. No. L9K10 (March).

1951
J. R. Blackaby, An investigation of the effects of jet-outlet cut-off angle on thrust

direction and body pitching moment. NACA Tech. Note No. 2379 (June).
M. Cristescou, Les entrees d'air pour turboreacteurs. Technique et Science

Adronaut. No. 4, 200.
A. Ferri and L. M. Nucci, Preliminary investigation of a new type of supersonic

inlet. NACA Tech. Note No. 2286 (Apr.).
E. P. Neumann and F. Lustwerk, High-efficiency supersonic diffusers. J.

Aeronaut. Set. 18,369.
A. H. Sacks and J. R. Spreiter, Theoretical investigation of submerged inlets

at low speed. NACA Tech. Note No. 2323 (Aug.).
G. S. Schairer, Performance characteristics of jet nozzles. 3d Anglo-Amer.

Aeronaut. Conf. (Brighton), Roy. Aeronaut. Soc. 155, (Sept.) ; Abstract: Aero-
plane 81, 361.

L. Servanty, Les entrtes d'air pour turboreacteurs. Techinque et Science A~ro-
naut. No. 4, 191.

D. D. Wyatt, Aerodynamic forces associated with inlets of turbojet Installations.
Aeronaut. Eng. Rev. 10, 20 (Oct.).

Air inlet. Aero Dig. 62, 76 (Apr.).
Flexible tail cone developed for jet fighters. CADO Tech. Data Dig. 16, 13

(June).
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1952
G. Dubois, R. Kling, and R. Jean, Study of the structure of a turbojet injector

nozzle jet stream by wire screen interception. Recherche a4runaut. No. 28,
31 (July/Aug.).

V. D. Naylor, Au experiment on nozzle flow. Aircraft Eng. 24,344.
J. Seddon, Air intakes for aircraft gas turbines. J. Roy. Aeronaut. Soc. 56, 747;

Engineering 173, 94.

1953
J. Kestin and S. K. Zaremba, One-dimensional high-speed flows. Aircraft Eng.

25, 172.
W. A. Kilrain, The iris nozzle: answer for jet colitrois? Am. Aviation 17, 38

(Sept. 14).
R. G. Laucher and J. S. Winter, C ',aTum exit-nozzle performance for jet engines.

Aeronaut. Eng. Rev. 12, 41 (Sept.) ; Aeroplane 85, su.
Y. R. Mayhew and G. F. C. Rogers, One-dimensional Irreversible gas flow in

nozzles. Engineering 175, 355.
J. D. Stanltz, Aerodynamic design of efficient two-dimensional channels. Trans.

ASME 75, 1241.
D. D. Wyatt, An analysis of turbojet-engine-inlet matehiing. NACA Tech.

Note No. 3012 (Sept.).
A French jet thrust spoiler. Aeroplane 84, 31; Aut. Aviation 17, 15 (June 8);

Aviation Week 58, 40 (June 8).

202.7 Fuels and Lubricants
1947
It. B. Bolz and J. B. Meigs, Fuel tests on an 1-16 Jet-propulsion engine at static

sea-level conditions. NACA Research Memo. No. E7B01 (Apr.).
R. T. Dittrich, Combustion-efficiency Investigation of special fuels In single

tubular-type combustor at simulated altitude conditions. NACA Research
Memo. No. E7F11 (Aug.).

1948
J. D. Wear and E. R. Jonash, Combustion-efficiency and altitude-limit investi-

gations of five fuels in an annular turbojet combustor. NACA Research
Memo. No. E7L30 (June).

1949
L. W. Acker and K. S. Kleinknecht, Comparison of flight performance of

AN-F-58 and AN-F-32 fuels in J35 turbojet engine. NACA Research Memo.
No. E81.02 (April).

E. G. Stricker and W. D. Rayle, Altitude performance of AN-F-58 fuels in
J35-C-3 single combustor. NACA Research Memo. No. E8L20a (June).

J. D. Wear and E. R. Jonash, Carbon deposition of 19 fuels in an annular turbojet
combustor. NACA Research Memo. No. ESK22 (Feb.).

1950
E. E. Bisson and R. L. Johnson, Turbojet engine lube problem aided by supple-

mental lubes, additives. Abstract: SAE Journal 58, 39 (March).
A. M. Busch, Correlation of laboratory smoke test with carbon deposition in

turbojet combustors. NACA Research Memo. No. E9K04 (Feb.).
E. A. Droegemueller, Aircraft turbine engine fuel requirements. Standard Oil

Co. of Cal., Aviation Div., Commercial Aircraft Turbine Engine Fuel and
Lubricant Symposium, Los Angeles; Esso Air World 3, 64 (Nov./Dec.).

W. V. Hanley, Economic aspects of a wide variety of possible commercial aircraft
turbine engine fuels. Standard Oil Co. of Cal., Aviation Div., Commercial
Aircraft Turbine Engine Fuel and Lubricant Symposium, Los Angeles.

K. C. Hunt, Aircraft lubrication. Gas turbine engines. Sci. Lubrication (Lon-
don) 2, No. 11 ; J. Inst. Petroleum 37, 247A.

A. R. Ogston, Fuel for commercial jets. Aero Dig. 60,17 (June).
A. R. Ogston Jet fuels--what kind and at what cost? Petroleum Processing,

824 (Aug.).
W. D. Perreault, Petroleum experts look at turbine fuels. Am. Aviation 14,

25 (Nov. 27).
J. D. Rogers, Performance characteristics of commercial aircraft turbine fuels.

Standard Oil Co. of Cal., Aviation Div., Commercial Aircraft Turbine Engine
Fuel and Lubricant Symposium, Los Angeles.
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A. E. Smith, Aviation ges-turbine engine lubricants. Aero Dig. 61, 46 (Oet.).
J. M. Stokely and J. G. Carroll, Lubricadon problems of commercial aircraft lur-

blues. Standnrd Oil Co. of Cal., Aviation Dlv., Commercial Aircraft Turbine
Engine Fuel and Lubricant Symposium, Los Angeles.

Food for the gas turbine. Aero Dig. 61,23 (Dec.).
Kerosene for commercial jet transports. -Am. Aviation 14,29 (.J uine 15).

1951
1). P. Barnard, Jet fuel quality requirenients. letroleum Processing 6, 1221..
S. Barron, Low-temperature lubrication of turbojet and tuirboprop elngilies.

CADO Tech. Data Dig. 16, 16 (Apr.).
E. L. Bass, I. Lubbock, and C. G. Williams. The gas turbine and its fuels. Shell

Aviation News No. 156, 14 (June).
E. A. Droegentueller and D. N. Harris, Temperature extremes complicate lubrica-

tion. Abstract: SAE Journal 59, 63 (Sept.).
L. C. Gibbon, Fuel requirements for aircraft gas-turbine engines. ASME M. 1'.,

Atlantic City.
J. T. Hendren and J. G. Borger, Jet fuels-the airline viewpoint. Esso Air World

4, 32 (Sept./Oct.).
K. C. Hunt, Petroleum requirements of British gas turbines. Esso Air World 3,

119 CMar./Apr.) and 147 (May/Junel : Abstract: SAE Journal 59, 62 (Oct.).
E. M. Phillips, Lubrication-bearing problems in aircraft gas turbines. Mech. Eng.

73, 983
S. Rothberg andi R. S. Jessup, Net heat of combustion of AN-F-5S aircraft fuels.

Ind. Eng. Chem. 43, 981.
M. 0. Scott, R. Stansfield, and T. Tait, Fuels for aviation and industrial ga"

turbines. J. Inst. Petroleum 37, 487.
J. G. Sharp. Fuels for gas-turbine aero-engines. Aircraft En.g. 23, 2.
Altitude performance of gas turbine fuels of varying volatility. Rept. of Co-

ordinating Research Council. New York (Apr.).
Jot fuels. World Petroleum 22, 90 (July).
New fuels specified for jet engines. Aviation Week 55, 28 (Aug. 20).
Review of current and anticipated lubricant problems in turbojet engines.

NACA Research Memo. No. 51D20 (Apr.).
Synthetic lubricant developed for gas turbine engines. Automotive Inds. 105,

22 (Dec.).
What properties should jet fuel have? Aviation Week 54, 26 (.Jan. 29).

1952
B. (4. Adams, How jet fuel is blended to specifications. Petroleum Refiner 31,

95 (Feb.).
S. Barron, Low-temperature lubrication of aircraft engines. SAE Quart. Trans.

6, 175.
0. C. Blade. National annual survey of aviation gasoline and aviation .jet fuel.

U. S. Bur. Mines, Rept. Invest. No. 4889: Oil Gas J. 51. 112 (Aug. 25).
L. D. Christensen. The development of a turboprop synthetic lubricant. luibri-

cation Eng. 8, 177. *..

L. D. Derby, E. B. Evans, B. A. Faulkner, and E. C. 0. Jelfs, Vapour ald air
release from aviation fuels. J. Inst.. etroleum 38,475.

E. A. Droegemueller, Suitability of jet fuels. Petroleum Engr. 24, C13 (Nov.).
A. L. Foster. Jet engines and their fuels. Petroleum Engr. 24, C3 (Nov.).
M. F. Granville, Aircraft-turbine-fuel supply problems. Oil Gas J. 51, 98 (Oct.

6) ; Petroleum Engr. 24, C4 (Nov.).
V. B. Guthrie. Jet fuels : present and future. Petri o:euin Processing 7, 1425.
J. B. Hill, Fueling civil aircraft. Oil Gas J. 51, 101 (Oct. 6) ; Petroleum Engr.

24, C17 (Nov.).
C. W. Kelley. Development of specifications for jet fuels. Oil Gas J. 51, 96

(Oct. 6) : Petroltm Engr. 24, C7 (Nov.).
W. F. Krause, Jet fuels: the small refiner's role. Oil Gas J. 51, 93 (Oct. 6);

Petroleum Engr. 24, C9 (Nov.).
A. Mortsell, The problems of jet engine fuels. Tek. Tidskr. 82, 875.
A. D. Shellard, Vapour evolution characteristics of aviation turbine fuels. Shell

Aviation News No. 164, 20 (Feb.).
P. T. Sulzer. Effect of fuel additives on deposition of ash from oil. Schweiz. Arch.

angew. Wiss. 18, 379.

21



Fuels for commercial jet transports. World Petroleum 23,48 (April).
Fuels for Jet aircraft NatI. Fire Protect. Assoc. Quart. 40,147.
Gas-turbine lubrication. Flight 62, 721.
Heavy fueL Shell Aviation News No. 170, 8 (Aug.).
The aviation Industry. Lubrication M8,87 (April).

1953
0. C. Blade, National annual survey of aviatiou gasoline and aviation jet fuel,

1962 production. U. S. Bur. Mines, Rept. Invest No. 4982; Oil Gas J. 52, 95
(July 6).

0. L. Christian, New oil will take hotter jets higher. Aviation Week 58, 72
(Apr. 27).

G. Cohen, C. M. Murphy, J. G. O'Rear. H. Ravner, and W. A. Zisman, Aliphatic
esters, properties and lubricant applications Ind. Eng. Chem. 45, 1766.

A. B. Crampton, W. W. Gleason. W. E. Lifson, and E F. H. Pennekamp, Synthetic
oils simplify turbo-engine lubrication. Abstract: SAE Journal 61, 27 (Aug.)
Sei. Lubrication (London) 5,25 (Feb.).

C. B. Davies, Developing aviation fuels and lubricants. J. Roy Aeronaut. Soc.
57, 700.

P. D. Doran, Some considerations regarding fuels for turbine-powered transports.
SAE Pre. No. 36, Detroit (Jan. 15).

A. L. Foster, Synthetics for jet engines. Petroleum Engr. 25, C3 (Feb.).
P. Glvltani, Fuels for aviation gas turbines. Rev. inst. franc. petrole 8, 282.
H. J. Hepp, E. 0. Box Jr., and 0. C. Ray, Utilization of kerosene stocks for jet

fuels by treatment with urea. Ind. Eng. Chem. 45, 112.
R. L. Johnson, M. A. Swikert, and E. E. Bisson, Synthetic lubricants. Abstract:

SAE Journal 61, 26 (Aug.).
W. G. Lovell. Petroleum fuels. Ind. Eng. Chem. 45, 1426.
.T. G. Sharp, Heavy fuels for turbines? Shell Aviation News No. 177, 14 (Mar.).
W. A. Zisman, Engineering possibilities of synthetic lubricants. SAE Trans.

61, 309.
Civil turbine fuel problems. Aeroplane 84,468.
Ester tyvpe, synthetic Jet lube operates from -65* to 4500 F. Chem. Eng. News

31, 1756.
.TP-4 jet fuel. Aero Dig. 67,44 (Dec.).
More on jet fuels. Oil Gas 3. 51,119 (Jan. 12).
Synthetic gas turbine lubricants. Petroleum 16, 189.
Synthetic oil for jets. Set. News Letter 63,238.
The turbine fuel problem. Aeroplane 85, 613.

202.8 Instrumentation and Testing
1949
Q. .1. Delio. G. V. Schwent, and R. S. Cesaro, Transient behavior of lumped-

constant systems for sensing gas pressures. NACA Tech. Note No. 1988 (Dec.).
A. C. Hagg, B. Cametti, and G. 0. Sankey, A high-speed, high-temperature preci-

sion testing machine for gas turbine disk research. Westinghouse Elect.
Corp., Westinghouse Research Labs. Sce. Paper. No. 1461 (Aug.).

M. C. LaVerne and A. b. Boksenbom, Methods for determining frequency response
of engines and control systems from transient data. NACA Tech. Note No.
1935 (Aug.).

P. Vernotte, The measurement of temperature In aircraft engines. Pubis. sci. et
tech. ministre air (France) No. 230.

1950
S. Allen and 3. R. Hamm, A pyrometer for measuring total temperature in low-

density gas streams. Trans. ASME 72,851.
P. L. Blackshear, Jr., Sonic-flow-orifice temperature probe for high-gas-tempera-

ture measurements. NACA Tech. Note No. 2167 (Sept.).
A. S. Boksenbom and R. Hood, General algebraic method applied to control

analysis of complex engine types. NACA Rept. No. 980.
3. D. Broatch, An apparatus for the measurement of ignition delays of self-

igniting fuels. Fuel 29, 106.
M. W. Carbon, H. J. Kutsch, and G. A. Hawkins, The response of thermocouples to

rapid gas-temperature changes. Trans. ASME 72, 655.

22



It. & Cesaro, R. J. Koenig, and G. J. Pack, Experimental analysis of a prmure-
sensitive system for semin"g gas temperature. NACA Tech. Note No. 2043' (Feb•).

C. B. Daish, D. H. Fender, and A. J. Woodal, Use of resistance thermometers in
rapidly changing temperatures. Phil. Mag. 41, 729.

J. R. Erwin and J. C. Emery, New approach to axial compressor cascade testing
technique. SAR Quart. Trans. 4,275.

S. I. Evans, Radiation from nonluminous flames. BulL Brit. Coal Utilisation
Research Asoc. 14, 809.

P. B. Gooderum, G. P. Wood, and M. J. Brevoort, Investigation with an inter-
ferometer of the turbulent mixing of a free supersonic Jet. NACA Rept. No.
968.

M. Hansen, Orifice problems. Forsch. Gebiete Ingenieurw., Forschungheft No.
428.

R. J. Koenig and R. S. Cesaro, Investigation of spark-over voltage-density relation
for gas-temperature sensing. NACA Tech. Note No. 2090 (May).

A. C. Lovesey, Modern methods of testing aero-engines and power plants. J. Roy.
Aeronaut. Soc. 54, 327.

K. J. Lush, Note on the time required to make level speed measurements with a
turbine jet aircraft. J. Roy. Aeronaut. Soc. 54,651.

D. A. Nutt, Experimental determination of the natural modes of vibration of
gas turbine blades. Engineering 170, 323.

N. Sharp, Starting tests at low temperature of the "Theseus" propeller-turbine
engine. Royal Aircraft Establishment (Gt. Brit.) Tech. Note No. Mech. Eng.
52 (Sept.).

J. W. Tomlinson, The dynamic balancing of turbines and impellers. Aircraft
Eng. 22, 175.

E. S. Van Valkenburg and N. W. Matthews, Analogue methods for turbojet thrust
instrumentation. Elec. Eng. 69, 1004.

L. Viaud, Determination of the mean temperature in a combustion chamber.
Recherche adronaut. No. 18,55 (Nov./Dec.).

W. Wahl and M. A. Sulkin, Jet engine thrust measured in flight. Abstract: SAE
Journal 58, 46 (Sept.).

V. C. Wescott, Some design considerations in connection with the use of high
speed thermometry in telemetering. Instruments 23,1298.

W. A. Wildhack, A versatile pneumatic instrument based on critical flow. Rev.
Sci. Instr. 21, 25.

1t. Wolff, Method of calculating the combustion temperature of gas mixtures.
Z. Elektrochem. 54,556.

Gas-turbine testing. Flight 57, 427.
Instrumentation in engine testing. Instr. Practice 4,546 (Aug.).
Optical torquemeter. Aviation Week 53, 30 (Dec. 18).
Testing gas-turbine engines for aircraft. Engineering 169,380.
Thrust-measuring "capsules" for jet engines. Engineering 170,573.
Thrust-measuring stand. Aeronaut. Eng. Rev. 9,11 (Dec.).
Turbine testing. Aeroplane 78, 435.

1951
H. M. Beede and C. R. Droms, Simplified thermocouple for temperature measure-

ment in high-velocity gas streams. Instruments 24,338 (Mar.).
L. Bernath, H. N. Powell, A. G. Robinson, F. Welty, and K. Wohl, The determina-

tion of the temperature of nonluminous flames by radiation in the near infrared.
Project Squid Tech. Rept. No. 82. Reprinted from Conference of the Inst.
Mech. Engrs. and ASME London Conference (Sept.).

H. P. Broida, Rotational temperatures of OH in methane-air flames. J. Chem.
Phys. 19,1383.

T. W. F. Brown, The testing of motive power machinery. Engineering 171, 265.
F. P. Bundy, H. M. Strong, and A. B. Gregg, Measurement of velocity and pressure

of gases in rocket flames by spectroscopic methods. J. Appl. Phys. 22, 1069.
J. Christophe, Determination of drag and thrust by means of wake and Jet

stream survey. Recherche adronaut. No. 24, 9 (Nov./Dec.).
T. P. Clark, Method for determining distribution of luminous emitters in cone of

laminar Bunsen flame. NACA Tech. Note No. 2246 (Jan.).
H. W. Cole, Jr., Some thermocouple details for temperature measurements.

Product Eng. 22,166 (Aug.).
J. A. Curcio, Method of determination of flame temperatures from emission in

the ultraviolet OH band. J. Optical Soc. Amer. 41, 173.

23



A. I. Dahl and E. F. Flock, Response characteristics of temperature-sensing ele-
ments for use in the control of jet engines. .1. Research Nat. Bur. Standards
45, 292 (19150) ; Aviation Week 53, 25 (Nov. 27, 1950) ; Aero Dig. 63, 23 (July
1951) ; Instruments 24, 1446 (1951) ; J. Franklin Inst. 251, 191 (1951) ; Mech.
Eng. 73, 230 (19,51).

H. R. Davidson and 1). L. Fuller, A simple analog computer for thermodynamic
calculations. J. Phys. & Colloid Chem. 55,200.

G. Dixon-Lewis and M. J. G. Wilson, A method for the measurement of the tem-
perature distribution in the inner cone of a Bunsen flame. J. Franklin Inst.
47, 1106.

1). A. Drew, Measuring stresses in uircraft turbines. Engineering 172, 761.
M. M. El Wakil, Instantaneous and continuous sodium line reversal pyrometer.

Mech. Eng. 73,235.
P. D. Freeze, Bibliography on the measurement of gas temperature. Nat. Bur.

Standards Circular No. 513.
.1. Galey, Measurement of brightness temperatures of monochromatic emission

factors and of the true temperatures of luminous flames by photographic
photometry. Compt. rend. 233,575,

M. Gay, W. F. King, and D. Dalasta, 24,000-HP dynamometer tests jet engines.
Allis-Chalmers Elec. Rev. 16,23 (Jan.).

C. G. Gettelman and L. N. Krause, Characteristics of a wedge with various holder
configurations for static-pressure measurements in subsonic gas streams.
NACA Research Memo. No. E51G09 (Sept.).

A. F. Gibson, Two colour infra-red radiation pyrometer. J. Sge. Instr. 28, 153
(May).

C. G. Hylkema, R. F. Stott, and H. S. Seifert, A central data-recording system for
a jet-propulsion laboratory. Elee. Eng. 70, 957.

It. Jackson, Newer methods of gas temperature measurement. Bull. Brit. Coal
Utilisation Research Assoc. 15, 245.

It. Jackson, Temperature measurement in gases and flames-radiation methods.
Bull. Brit. Coal Utilisation Research Assoc. 15, 205.

1,. Jatfee, B. A. Coss, and D@R. Daykin, An electromagnetic flowmeter for rocket
research. NACA Research Memo. No. E50L12 (Mar.).

B;. Jakobsson, Definition and measurement of jet engine thrust. J. Roy. Aeronaut.
Soc. 55, 226.

F. H. Keast, High-speed cascade testing techniques. ASME M. P. No. 51-SA-31.
1t. H. Kemp, W. C. Morgan, and S. S Manson, Advances in high-temperature strain

gages and their application to the measurement of vibratory stresses in hollow
tirbine blades during engine operation. Proc. Soc. Exptl. Stress. Anal. 8, 2091.

r. 1. alos, Sonic flow pyrometer for measuring gas temperature. J. Research
Nat. B'ir. Standards 47, 179.

1). W. Male, Photographic pyrometer. Rev. Si. Instr. 22, 769.
W. S. McEwan and S. Skolnik, An analog computer for flame gas composition.

Rev. Sei. Instr. 22,125 (Mar.).
A. W. Nelson and H. T. Lotee, Launching techniques for rocket testing. ASME

M. P., Atlantic City.
S. S. Penner, Two-path method for measuring flame temperatures and concen-

tration in low pressure combustion chamber. J. Chem. Phys. 19, 272.
A. Peroie, Dynamic flow-field measurement. Aero Dig. 62, 50 (June).
G. Peters, Optical measurements of vibrations in rotating blades of axial com-

pressors and gas turbines. Brennstoff-Wiirme-Kraft 3, 384.
I. I. Pinkel, Determination of ramjet combustion chamber temperatures by means

of total-i)ressure surveys. NACA Tech. Note No. 2526 (Dec.).
E. K. Plyler and C. J. Humphreys, Use of radiation from incandescent particles

as an indication of flame temperature. J. Research Nat. Bur. Standards 47,
456.

G. Ribaud, M. Michaud, M. Riviere, and M. J. Galey, International Committee for
study of radiation from flames: comparative results of optical measurements.
Chaleur et ind. 32, 301.

A. M. Roberts and A. A. Gregory, Vibration test equipment for turbine blades.
Engineer 191, 370.

L. Rudlin, Preliminary results of a determination of temperatures of flames by
means of K-band microwave attenuation. NACA Research Memo. No. E51G20
(Sept.).

W. R. Russell, W. Gracey, W. Letko, and P. B. Fournier, Wind tunnel investiga-
tion of six shielded total-pressure tubes at high angle of attack. Subsonic
speeds. NACA Tech. Note No. 2.530 (Nov.).

24



J. Schoen, Temperature measurements in gas flow. Arch. tech. Messen No. 187,
T84 (Aug.).

B. H. Schultz, Measuring rapidly fluctuating gas temperatures. Phillips Tech.
Rev. 13, 104 (Oct.).

E. C. Shepherd, Vibration failure. Machine Design 23,157 (Dec.).
K. Stehling. Optical methods of rocket motor evaluation. ASME M. P., Toronto.
J. D. Thackrey and J. H. Altseimer, Optical techniques for determining the in-

terior ballistics of liquid-rocket thrust chambers. ASME M. P., Atlantic City.
It. N. Weltman and P. W. Kuhns, An analysis of an X-ray absorption method for

measurement of high gas temperatures. NACA Tech. Note No. 2580 (Dec.).
It. W. Wilson, Continuous-trace recording system for flight testing an "Orenda"

gas turbine. Nat. Aeronaut. Establ. (Canada), LR-13 (Sept.).
Akircraft gas turbines. Mech. Eng. 73, 22.
Dart endurance test. Flight 60, 249.
Endurance test of turbo-propeller engine. Engineer 192, 17.
Gauging equipment for gas turbine blades. Engineer 191,169.
High speed infrared pyrometer. Product Eng. 22,168 (Jan.).
How GE tested ramjet for helicopters. Aviation Week 55,32 (Sept. 10).
Jet turbine blades tested in flight. Aviation Week 54,33 (May 21).
Stress analysis at height; strain-gauging of turbine-blades during flight. Flight

60, 146.
24,000-HP dynamometer for testing turbojet engines. Automotive lnds. 105, 36

(Sept. 15).

1952
J. T. Agnew, Line-reversal techniques in the determination of temperature of a

gun flash or other rapid transient phenomena. Trans. ASME 74, 333.
J. H. Altseimer, Photographic techniques applied to combustion studies-two

dimensional transparent thrust chamber. J. Am. Rocket Soc. 22, 86.
M. P. Biles and J. A. Putnam, Use of a consolidated porous medium for measure-

ment of flow rate and viscosity of gases at elevated pressures and tempera-
tures. NACA Tech. Note No. 2783 (Sept.).

I. R. A. E. Bredt, Fundamentals of spectroscopic methods for the measurement of
temperature and velocity of very hot, rapidly flowing exhaust gases. Z. Elek-
trochem. 56, 71.

A. W. Brunot and R. 0. Fulton, A clearanceometer for determining blade-tip
clearances of axial-flow compressors. Abstract: Mech. Eng. 74, 591; Aviation
Age 18, 36 (Sept.).

R. C. Burris and B. G. Hatch, How GE tests gas turbines. Power Eng. 56, 62
(Oct.).

E. J. Burton and R. K. Hurden, Recent advances in measuring flame and gas
temperatures. Iron & Coal Trades Rev. 164,1211.

R. Cartotto, Applications of pyrometry to rocket testing. ASME M. P., New York.
J. A. Clark and W. 'M. Rohsenow, A new method for determining the static

temperature of high-velocity gas streams. Trans. ASME 74, 219.
M. Dandois and D. Novik, Application of linear analysis to an experimental

investigation of a turbojet engine with proportional speed control. NACA
Tech. Note No. 2642 (Feb.).

J. Dick and L. S. Williams, Elevated-temperature fatigue-testing machine for
ceramic material. Engineering 173, 422.

D. A. Drew, Turbine stresses in aircraft engines. Shell Aviation News No. 163,
15 (Jan.).

E. Fourel and C. Douchet, Measuring the temperature of rapidly rotating bodies.
Recherche a(Sronaut. No. 27, 33 (May/June).

A. G. Gaydon and H. G. Wolfhard, The spectral-line reversal method of measuring
flame temperatures. Proc. Phys. Soc. (London) 65A, 19.

R. E. Gorton and B. E. Miller, Instrumentation for developing gas turbines.
Abstract: SAE Journal 60, 60 (July).

1. M. D. Halliday. Suction pyrometry. J. Inst. Fuel (London) 24 (Nov. 1951) :
Chaleur et ind. 33, 171 (June 1952).

M. F. Heidmann and R. J. Priem, A modified sodium line reversal technique for
measurement of combustion temperature in rocket engines. Am. Rocket Soc.
Pre. 83-52.

.%. P. Heifer, Electrical pressure integrator. NACA Tech. Note No. 2(-A7 (J•mn.).

25



A. H.[ Howland and M. J. G. Wilson, Design and construction of a high-speed
camera, and Its application to certain combustion problems. Fuel 31, 274.

J. Kendall, Test equipment new field. Aero Dig. 6,5,114 (Sept.).

P. Klass, Jet instrumentation turns to avionics. Aviation Week 56,42 (Mar. 31).
W. J. Kunz, Jr., New equipment maps jet-engine stall areas. Abstract: SAE

Journal 60, 53 (Dec.).
E. R. Letsch and W. J. King, Methods of measuring high temperatures in gas

streams. Abstract: Mech. Eng, 74,236.
P. Lygrisse, Telemetering devices for supersonic rockets. Recherche aeronaut.

No. 28, 43 (July/Aug.).
C. A. Meyer and R. P. Benedict, Instrumentation for axial-flow-compressor

research. Trans. ASME 74, 1327.
E. M. Moffatt, Multiple-shielded high-temperature probes. SAE Quart. Trans.

6, T67.
A. Moutet, Method for rapidly measuring and recording flame temperatures.

Recherche aronaut. 21 (May/June).
J. H. Povolny, Use of choked nozzle technique and exhaust jet diffuser for extend-

Ing operable range of jet-engine research facilities. NACA Research Memo.
No. E52E12 (July).

H. P. Powell, Flight testing aero engines. Shell Aviation News No. 170, 4 (Aug.).
F. Rossler, Temperature measurement by the line-reversal method for short

periodic processes. Z. angew. Phys. 4, 22.
M. D. Scadron, Analysis of a penumatic probe for measuring exhaust gas tempera-

tures with some preliminary experimental results. NACA Research Memo.
No. E52A11 (May).

M. D. Scadron and I. Warshawsky, Experimental determination of time constants
and Nusselt numbers for bare-wire thermocouples in high-velocity air streams
and analytic approximation of conduction and radiation errors. NACA Tech.
Note No. 2599 (Jan.).

W. M. Schulze, G. C. Ashby, Jr., and 3. R. Erwin, Several combination probes for
surveying static and total pressure and flow direction. NACA Tech. Note No.
2830 (Nov.).

C. H. Shepard and I. Warsbawsky. Electrical techniques for compensation of
the, mal time lag of thermocouples and resistance thermometer elements.
NACA Tech. Note No. 2703 (May).

J. R. Steding, Flight testing of prototype engines as primary powerplants in new
airplanes. Abstract: Aircraft Eng. 24, 372.

J. Stephenson, R. T. Shields, and D. W. Bottle, An investigation into the pitot rake
method of measuring turbojet engine thrust in flight. Aeroplane and Armament
Experimental Establishment (Gt. Brit.) AAEE/Res/265 (Dec. 23).

H. J. Svec, Behaviour of platinum platinum-rhodium thermocouples at high
temperatures. 3. Scd. Instr. 29,100 (Mar.).

J. W. Tomlinson, Dynamic balancing of Jet rotors. Can. Aviation 25, 72 (.July).
R. H. Wilson, Jr., Using the sun to measure temperatures of flames in the

laboratory. Pub. Astron. Soc. Pacific 64,105.
J. H. Zabriskie, Missile testing has own technique. Abstract: SAE Journal 60,

116 (Aug.).
Velocity of sound In hot gases method of determining temperature. Technol..... -

Rev. 54, 522 (July).

1953
3. S. Alford and C. R. Heising, Fast thermocouples as control-syystem elements

sensing exhaust-gas temperatures in aircraft gas turbines. Trans. ASME 75, 7.
E. Balint, Techniques of flow visualization. Aircraft Eng. 25,161.
3. L. Beal and .T. T. Grey, Sampling and analysis of combustion gas. J. Am.

Rocket Soc. 23, 174.
C. M. Beighley and T. E. Cheatam. Reduction of rocket motor performance data

by means of IBM computing machines. J. Am. Rocket Soc. 23, 150.
J. A. Beirlein and K. Scheller, Methods of measuring thrust. 3. Am. Rocket

Soc. 23,128.
K. Berman and E. H. Scharres, Photographic techniques in Jet propulsion studies.

3. Am. Rocket Soc. 23,170.
P. L. Blackshear, Jr., NACA sonic-flow-orifice temperature probe in high-gas-

temperature measu;-oment. Trans. ASME 75, 51.
A. W. Brunot and Th. !? Fulton, A clearanceometer for determining blade-tip

clearances of axial-1-r, compressors. Trans. ASME 75, 1.
G. L. Christian, Jet fuel controls tested cheaper. Aviation Week, 58, 62 (June 15).

26



I F. Coldits, Raising the limits for thrust measurement In jet engine testing.
General Motors Eng. J. 1,16 (Sept./Oct.).

B. A. Co, D. R. Daykin, L. Jaffe, and E. M. Sharp, A digital automatic multiple
pressure recorder. NAC(A Tech. Note No. 2880 (Jan.).

C. I. Cummings and A. W. Newberry, Radio telemetry. J. Am. Rocket Soc. 23,
141.

B. EL. Drimmer, Average temperatures by eleven parallel-connected thermocouples.
J. AppL Phys. 24, 225.

P. J. Dyne and S. S. Penner, Optical methods for the determination of combustion
temperatures. J. Am. Rocket Soc. 23, 165.

E. F. Flock and A. I. Dahl, The measurement of gas temperatures by immersion-
type instruments. J. Am. Rocket Soc. 23,155.

W. A. Fleming and H. D. Wilsted, Turbojet research techniques utilized in
altitude facilities. Abstract: Aircraft Eng. 25, 196.

R. E. Gorton and B. E. Miller, Instrumentation for aircraft gas turbine develop-
ment. SAE Trans. 61, 650.

J. Grey and F. F. Liu, Methods of flow measurement. J. Am. Rocket Soc. 23,
133.

R. P. Haviland, Telemetry instrumentation for rocket flight tests. Abstract:
Aviation Week 58, 44 (Jan. 5).

M. F. Heidmann and R. J. Priem, Application of an electro-optical two-color
pyrometer to measurement of flame temperature for liquid oxygen-hydrocarbon
propellant combination. NACA Tech. Note No. 3024 (Oct.) ; J. Am. Rocket Soc.
23, 248; Aviation Week 58, 33 (Jan. 12).

W. L. Howland, Flight test instrumentation status. SAE M. P., Los Angeles
(Oct.).

H. B. Jones, Jr., Recording instruments in rocket and Jet engine testing. J. Am.
Rocket Soc. 23, 146. Abstract: Aviation Week 58, 43 (Feb. 16).

Y. T. Li, Dynamic pressure measuring systems for Jet propulsion research. J.
Am. Rocket Soc. 23,124.

W. F. Lindsey and J. Burlock, A variable-frequency light synchronized with
a high-speed motion-picture camera to provide very short exposure times.
NACA Tech. Note No. 2949 (May).

I. A. Mossop and F. D. Gill, Measurement of blade-tip clearances in aircraft
turbines. Engineer 195,291.

W. Schwarz, Gesamtstrahlungspyrometer fir die temperaturmessung an
Schaufeln von laufendlen Gasturbinen. Brennstoff-Wiirme-Kraft 5, 195.

W. C. Shaffer, Application of analog techniques to control design for aircraft
engines. Abstract: Aviation Week 58,44 (Jan. 5).

K. R. Stehling and P. M. Diamond, Flow controls. J. Am. Rocket Soc. 23, 178.
F. E. Swain, Control valves for high air-mass flows. Engineering 176, 706.
Jet engine simulator developed. Am. Aviation 16,49 (May 11).
Now showing on TV: jet tests. Aviation Week 58, 43 (June 29).
Testing the Navy's jet engines. Aeroplane 85,251.
XF-88B starts supersonic prop tests. Aviation Week 59,17 (July 6).

202.9 General

1950
W. Collins, Jet power for light aircraft. Shell Aviation News, 14 (Apr.).
G. A. Grocco, Turboprops and turbojets. Atti accad. naz. Lincel, Rend. Classe sct.

fis. mat. e nat. 8, 428.
R. N. Dorey, Extended lift of propeller turbine engines. Esso Air World 3,

34 (Sept./Oct.).
W. V. Hurley, Flight factors in turbojet design. Aviation Operations, 21 (May).
R. McLarren, Bleed happy. Aero Dig. 61, 52 (July).
J. F.. Shannon, Research, design and development problems in gas turbines.

Trans. Inst. Engrs. Shipbuilders (Scotland) 94,132.
N. F. Silsbee, The turboprop arrives. Aviation Age 14, 32 (Dec.).
Jet engines in production. Aero Dig. 61, 44 (Aug.).
Present-day gas-turbine engines. Interavia 5,472.

1951
C. B. Bailey-Watson, Designs of a decade; a review of turbojet and turboprop

power units. Flight 59, 559.
F. R. Banks, Rearmament and the aviation gas turbine. Aeroplane 80, 438.
F. R. Banks, The aviation engine. Inst. Mech. Engrs. (London) Proc. 162, 433

(1950) ; Engineer 191,259 (1951).

27



W. V. Hurley, Turbojet-engine design for high-speed flight. Trans. ASME 73,
915 ; Aero Dig. 62, 56 (May).

L,. H. Leedham. Experimental gas-turbines; some problems of sinall-quantity

manufacture. Aircraft Production 13, 27.
A. MeSurely, Altto nakers get more engine business. Avlation Week 54, 12

( Feb. 19).
E. .1. Tangerman and A. Ashibirn, flow G. E. makes turbojets. Am. Machinist

95,135 (Feh. 5).
W. W. Taylor, Jets -save alloys with air cooling. Iron Age 168, 68 (Oct. 18).
E. s, 'liompson and N. Burgess. Comparison of British and American gas-turbine

practice. Aeronaut. Eng. Rev. 10, 47 (Dec.).
I. Thwaltes, A note on the design of ducted fans. Aeronaut. Quart. 3, 173.
P. H. Wilkinson, Power Improvements in turbojets. Aviation Age 15, 34 (June).
P. H. Wilkinson, Turboprop's challenge to turbojets. Aviation Age 15, 36 (Feb.).
Jet-engine developments. Mech. Eng. 73, 504.

1952
1). A. Anderton, New frontiers of aeronautical engineering. Aviation Week 57,

21 (Nov. 17).
C. F. Bachle and W. Collins, The ducted fan jet: Powerplant for future light

aircraft. Abstract: SAE Journal 60,26 (Nov.).
A. D. Baxter, A comparison of axial and centrifugal vompressor gas turbines.

Aircraft Eng. 24, 186.
R. B. Hotz, Split compressors usher in new jet era. Aviation Week 57, 13

(Oct. 920).
W. E. Kavasch, Power plant fire protection. SAE Pre. No. 825, Los Angeles

(Oct.).
Axials, centrifugals and the by-pass engine. Aeroplane 83, 008.
By-pass engine promises fuel economy. Aviation Week 57,23 (Nov. 24).
Ford-Chicago plant to produce J-57s. Aviation Week 56,15 (Feb. 4).
Mach two aircraft await new engines. Am. Aviation 16,39 (Dec. 22).
Turbine jets of 1952. Interavia 7, 316.
Turboprops. Aviation Week 57, 19 (Nov. 24).
Vibration problems of gas turbines. Gas and Oil Power 47, 139.

1953
F. R. Banks, The birth of an engine. Aeronaut. Eng. Rev. 12,31 (June).
J. ('. Borger, Curb that jet appetite for fuel. Abstract: SAE Journal 61, 17

(Oct.).
W. W. Davies and H. N. Taylor, Jet engines from the operator's viewpoint. Ab-

stract: Aircraft Eng. 25, 194.
I. H. Driggs and 0. E. Lancaster, Gas-turbine development-aviation. Trans.

ASME 75, 217.
M. W. Galliers, Turbine engine design. Abstract: SAE Journal 61,40 (July).
R. T. Holland, Design for jet engine economy. Aviation Age 20, 108 (Sept.).
It. T. Holland, Differences in the design and operation of military and commercial

transport turbine engines. SAE Pre. No. 33, Detroit (Jan. 15).
A. Silverstein Research and development progress. Propulsion. Aviation Age

19, 182 (June).
J. H. Stevens, Turboprops: what Europe has learned. Am. Aviation 17, 28

(Nov. 23).
A. Thwaites, A note on the performance of ducted fans. Aeronaut. Quart. 4, 179.
Interview with C. W. LaPierre: Design trends in jet engines. Am. Aviation 17,

26 (Aug. 17).
Interview with G. F. Chapline: Designing jets for simpler production. Am.

Aviation 17,24 (Dec. 7).
Plan for broadening jet engine design. Aviation Week 58, 24 (Mar. 16).
Power Jets' gas-turbine patents. Engineering 175, 481, 516, 549, 583, 609, 644,

679, 706. 743, 773, and 803.
Turhoprops. Interavia 8, 67.
Variations on an original theme. Aeroplane 84,206.
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P. M. Ordin, Preliminary investigation of hydrazine as a rocket fuel. NACA

Research Memo. No. E7H21.
F. E. Osborne, tHigh temperature propellant reactions. Aircraft Eng. 24, 134.
S. S. Penner, Quantitative evaluation of rocket propellants. Am. J. Phys. 20,

,26.
W. G. Purdy, The Viking rocket. Aeronaut. Eng. Rev. 11,16 (Jan.).
M. W. Rosen and R. B. Snodgrass, The high altitude sounding rocket. ASME

M. P., Chicago.
H. S. Seifert, The effect of variable propellant density on rocket performance.

J. Am. Rocket Soc. 22,213.
R. J. Thompson, The nitric acid-ammonia propellant combination for rockets.

Am. Rocket Soc. Pre. 82-52.
C. H. Trent and M. J. Zucrow, Behavior of liquid hydrocarbons with white fuming

nitric acid. Ind. Eng. Chem. 44,2668.
J. E. Zimmerman, Effect of pump performance on liquid propellant rocket design.

Am. Rocket Soc. Pre. 79-52.
M. J. Zucrow and C. M. Beighley, Experimental performance of WFNA-JP-3

rocket motors at different combustion pressures. J. Am. Rocket Soc. 22, 323.
Eighth Viking rocket has triangular fins. Aviation Week 56, 31 (Mar. 17).
Handling hydrogen peroxide. Flight 61,155.
Peroxide rocket propellant. Aviation Age 17,35 (Apr.).
Rocket propellants demonstrated. Aeroplane 82, 436.
Rockets* day early. Aeroplane 83, 652.
V-2 rocket tests. Mech. Eng. 74, 329.

1953
C. Beighley and L. Dean. Investigation of boiling heat transfer and burnout to

J P-4. Am. Rocket Soc. Pre. No. 114-53.
.1. E. Dalgleish and A. 0. Tischler, Experimental investigation of a light-weight

rocket chamber. NACA Research Memo. No. E52L19a (Mar.).
11. Davies, Some aspects of design and fabrication of liquid propellant engines.

Am. Rocket Soc. Pre. No. 111-53.
B. R. Diplock, D. L. Lofts, and R. A. Grimston, Liquid propellant rocket motors.

J. Roy. Aeronaut. Soc. 57,19.
K. A. Ebricke, A comparison of propellants and working fluids for rocket pro-

pulsion. J. Am. Rocket Soc. 23, 287.
C. F. Green, G-E reveals operational data on White Sands missiles. Aviation

Age 20, 146 (Oct.).
C. F. Green, V-2 rocket in upper atmosphere research. Aero Dig. 67, 20 (Nov.).
K. C. Halliday, Jr., The ignition of fuels with nitric acid. Abstract: Aviation

Week 58,33 (Jan. 12).
R. Leva. Structural design considerations for a high altitude sounding rocket of

the Viking type. Am. Rocket Soc. Pre. No. 115A-53.
Y. C. Lee, M. R. Gore, and C. C. RIoss, Stability and control of liquid propellant

rocket systems. J. Am. Rocket Soc. 23, 75.
J. Lorell and A. Hibbs, The effect of variation of propellant density on rocket

performance. Abstract: Aviation Week 58, 33 (Jan. 12).
G. W. Meckert, Jr., Hydrogen peroxide-problems and operating procedures at

the Air Force Flight Test Center. Abstract: Aviation Week 58, 33 (Jan. 12).
M. W. Rosen and R. B. Snodgrass, The high altitude sounding rocket. Aero

Dig. 67, 90 (Sept.).
V. Sivori, Problemi tipici nel progetto di missili a propellenti liquidi. Aerotec-

nica 33, 118.
E. T. B. Smith, Some simple considerations of combustion and gas dynamics in

liquid propellant rocket motors. J. Brit. Interplanet. Soc. 12, 53 (Mar.).
I. Stone, Production study of Martin Viking. Aviation Week 59, 55 (Nov. 9).
H. Walter, Experience with the application of hydrogen peroxide for power

production. Am. Rocket Soc. Pre. No. 120-53.
A guide to high-altitude rocket design. Aviation Week 59,28 (Dec. 28).
Martin Viking 9. Aviation Week 58, 7 (Jan. 5).
Pushing on. Aeroplane 84, 3.
Rocket engine design advances. Aviation Week 58,47 (Apr. 13).
Soviet A-A rocket development. Aviation Age 20, 6 (Oct.).

41



206.2 Rocket Assist
i 1950

A. V. Cleaver, Rockets and RATO. Flight 58, 482 ; Engineering 170, 575.
Rockets for takeoff. Aeroplane 79, 516.

1951
C. M. Bolster, Assisted takeoff. Aero Dig. 62, 65 (Jan.).
A. V. Cleaver, Rockets and assisted takeoff. J. Roy Aeronaut. Soc. 55, 87.
H. Gartmann, JATO and auxiliary rocket power plants. Weltraumfahrt No. 6,

134.
W. L. Rogers, Designing a JATO engine. Machine Design 23, 10"2 (Jan.).
R. J. Thompson, High-thrust liquid-propellant-booster rocket development.

ASMII M. P., Atlantic City.
A new rocket unit. Aeroplane 81,263.
Britain's new Snarler rocket motor. Aviation Week 55,221 (Sept. 24).
British rocket engine doubles Jet power. Aviation Age 16,23 (Oct.).
Details of British Snarler revealed. Aviation Week 55,36 (Oct. 29).
Smokeless JATO. Mech. Eng. 73,21.
Snarler. Hawker Siddeley Rev. 4,90 (Dec.).
The Sprite gets airborne. Aeroplane 80, 591.

1952
R. Hawthorne, The Sprite rocket motor. Aviation Age 17, 36 (Apr.).
J. Jarry, Les moteurs d'appoint. Technique et science adronaut. No. 3, 139.
T. von Karman, Jet assisted takeoff. Interavia 7, 376.
Armstrong Siddeley Snarler. Aeronautics 26,83 (Sept.).
Snarler. Flight 62,92.
Snarler boosts the Jets. Aviation Age 18, 44 (Nov.).
The Armstrong-Slddeley "Snarler" rocket motor. J. Brit. Interplanet. Soc. 11,

73.

1953
An assisted takeoff rocket motor. Engineer 196, 252.
De Havilland Super Sprite. Aeroplane 85,216; Engineering 176,287.

206.3 General
1950
H. L. Clark, Sun follower for V-2 rocket. Electronics 23, 71 (Oct.).
R. Engel and U. T. Boedewadt, Effect of recombination on rocket performance.

Recherche adronaut. No. 18, 23 (Nov./Dec.).
L. W. Fraser and R. S. Ostrander, Photographic determination of the orientation

of a rocket. Phot. Eng. 1, 105.
H. Gartmann, Cooling of the rocket combustion chamber. Weltraumfahrt No. 5,

109.
R. Gordon, Heat transfer problems in liquid-propellant rocket motors. J. Am.

Rocket Soc. No. 81,65.
D. F. Gunder and D. R. Friant, Stability of flow In a rocket motor. J. Appl.

Mech. 17, 327.
J. Himpan, Calculation of the volume of rocket combustion chambers. Aircraft

Eng. 22, 191.
G. A. Long, Jr., Missile guidance. Navigation 2,290 (Dec.).
G. Nebbia Performance calculations of some fuels for rocket motors. J. Brit.

Interplanet. Soc. 9, 286.
H. Oberth, The optimum velocity. Rocketscience 4,51 (Sept.) and 75 (Dec.).
H. Oberth, Three equations for rapid calculation of rocket motor thrust. J. Brit.

Interplanet. Soc. 9, 275.
V. Re, Comparison between single and multistage rockets. Rlv. marittima

Suppl. tecn., 71 (Dec.).
R. H. Relchel, The energy problem of rocket propulsion. Weltraumfahrt No. 6,

141.
A. L. Stanly, Some statistical considerations of the Jet alignment of rocket-

powered vehicles. J. Am. Rocket Soc. No. 88,155 (Dec.).
A. G. Thatcher, The turborocket-propellant feed system. J. Am. Rocket Soc. No.

82, 127.
C. E. Wilson, Jr., Pacific coast rocket news. Rocketscience 4, 69 (Sept.).

42



H. Bartnbach, Rockets as extremely rapid transportation. J. Space Flight 3,
1 (Feb.).

P. Blanc, Note on rocket propulsion with separated source of energy. Mdm.
artillerie frane. 25, 108.

IL H. Boden, Heat transfer in rocket motors and the application of film and
sweat cooling. Trans. ASME 73, 885.

N. J. Bowman, The effect of solid particles In rocket exhausts. J. Space Flight
3, 1 (June).

I. Drenick, The perturbation calculus in missile ballistics. J. Franklin Inst.
251, 423.

L. G. Dunn, W. B. Powell, and H. S. Seifert, Heat transfer studies relating to
rocket power-plant development. Abstract: J. Roy. Aeronaut Soc. 55, 680;
Abstract: Aeroplane 81, 494.

K. A. Ebricke, A comparison of rocket propulsion at contant thrust and at con-
stant acceleration. Rocketscience 5, 50.

M. B. Ellson, New technique for obtaining heat-transfer parameters of the wall
and combustion gas in a rocket motor. Trans. ASME 73,109.

W. E. Frye, On the accuracy of the long-range ballistic rocket. J. Appl. Phys.
22, 585.

H. Gartmann, Thrust and dynamic tests of a small rocket. Weltraumfahrt No.
1, 11.

S. Greenfield, Determination of rocket-motor heat-transfer coefficients by the
transient method. J. Aeronaut. Sge. 18,512.

3. B. Hatcher, High-flux heat transfer and coke deposition of JP-3. ASME
M. P., Atlantic City.

0. 0. Herb, Motors that propel the 3.5 inch rockets. Machinery (New York) 57,
164 (Jan.).

G. I. Hill, Probing the atmosphere with rockets. J. Am. Soc. Naval Engrs. 63,
293.

M. E. Holbrook, The rocket firing submarine. U. S. Naval Inst. Proc. 77,55.
W. F. Kaufman and B. N. Abramson, The principle of the concentric nozzle.

ASME M. P., Atlantic City.
F. 3. Krieger, Chemical kinetics and rocket nozzle design. J. Am. Rocket Soc.

21, 179.
W. Ley, The upper atmosphere-its exploration and exploitation. Aeronaut. Eng.

Rev. 10, 20 (Feb.).
M. Meyer, Throttling thrust-chamber control. J. Am. Rocket Soc. No. 85, 68.
Rt. P. Northrup, Flow stability in small orifices. ASME M. P.. Atlantic City.
T. F. Reinhardt, Unusual applications of the momentum principle. ASME M. P.,

Atlantic City.
C. C. Ross, Principles of rocket-turbopump design. J. Am. Rocket Soc. No. 84,

21.
E. Roth-Desmeulles, On the calculation of groups of trajectories of remote con-

trolled rockets. Z. angew. Math. u. Phys. 2,487.
0. A. Saunders and P. H. Calder, Some experiments on the heat transfer from a

gas flowing through a convergent-divergent nozzle. Paper presented at Heat
Transfer and Mechanics Institute, Stanford, Cal. (June 21).

W. IE Sheridan, Expellant bags for rocket propellant tanks. 3. Am. Rocket Soc.
No. 85, 80.

W. R. Sheridan, Materials for use in uncooled liquid propellant rocket motors.
Am. Rocket Soc. Reprint 81T-51.

H. S. Tsien and R. C. Evans, Optimum thrust programming for a sounding
rocket. J. Am. Rocket Soc. 21, 99.

H. Ziebland, A proposed method for determining heat flow densities in rocket
motors. Abstract: Aircraft Eng. 23, 315.

Aircraft rockets. Interavia 6, 551.
Early rocket research. Mech. Eng. 73, 136.
Handling rocket motors. Flight 59, 77.
Missile flight scanners. Aviation Week 54,25 (Mar. 12).
Nitro-sphere. Mech. Eng. 73, 415.
Rocket researches. Aeroplane 80, 600.
Rockets and models. Aeroplane 80, 482.
Sun follower. Mech. Eng. 73,824.
Upper atmosphere. Aero Dig. 63, 80 (Oct.).
Viking flights prove research worth. Aviation Week 54,24 (Jan. 15).
20th century rocket research. Mech. Eng. 73,322.

43



1952
D. Altman and J. Lorell, Effect of local variation in mixture ratio on rocket

Performance. J. Am. Rocket Soc. 22, 252.
D. A. Anderton, Poor coordination slows missiles work. Aviation Week 56, 27

(Mar. 31).
M. Barrre, Graphic representation of various parameters used in the study of

rocket motors. Recherche aeronaut. No. 25, 29 (Jan./Feb.).
U. T. Boedewadt. Determination of the mixture ratio of rocket propellants.

Weltraumfahrt No. 4, 123.
J. V. Charyk and G. Sutherland, The 1951 ARS annual convention: a technical

summary. J. Am. Rocket Soc. 22,3.
G. L. Christian, Rocket model does work of wind-tuunel. Aviation Week 56, 21

(June 9).
L. Crocco, An approximate theory of porous, sweat or film cooling with reactive

fluids. J. Am. Rocket Soc. 22, 331.
F. V. Davies and R. J. Monaghan, The determination of skin temperatures at-

tained in high speed flight. Royal Aircraft Establishment (Gt. Brit.) Rept. No.
RAE Aero 2454 (Feb.).

I. Elias and R. Gordon, Longitudinal vibrations of gas at ambient pressure in
a rocket thrust chamber. J. Am. Rocket Soc. 22, 263.

J. Geschelin, Rockets for Bazookas. Automotive Inds. 106, 34 (Jan. 1).
L. Green, Gas cooling of a porous heat source. J. Appl. Mechanics 19,173.
S. V. Gunn, Effects of several variables upon ignition lag of hypergolic fuels

oxidized by nitric acid. J. Am. Rocket Soc. 22,33 (Jan./Feb.).
H. Haber, Manned flight at the borders of space. Abstract: Aviation Week 57,

29 (Oct. 6).
I1. Haber, Medical research in development of manned rocket flight. CADO

Tech. Data Dig. 17,12 (Feb.).
H. Haber, The human factor of manned rocket flight. ASME M. P., Chicago.
11. H~isli, Disturbance of rocket flight by the action of wind and associated

influences. Flugwehr u. Tech. 14, 177.
D. Hurden, The design of rocket motors. J. Brit. Interplanet. Soc., 11, 101.
0. R. Kinney, Internal-film-cooling experiments with 2- and 4-inch smooth-

surface tubes and gas temperatures to 2,0000 F. NACA Research Memo. No.
E52B20 (Apr.).

Gl. R. Kinney, A. E. Abramson, and J. 14. Sloop. Internal-liquid-film cooling ex-
periments with air stream temperatures to 2,0000 F. in 2- and 4-inch diameter
horizontal tubes. NACA Rept. No. 1087.

E. B. Konecci, Team of engineer and physiologist in rocketry. ASME M. P.,
New York.

E. Mayer, Heat flow in composite slabs. J. Am. Rocket Soc. 22,150.
H. Newell and J. W. Siry, Rocket upper air report. ASME M. P., Chicago.
H. Oberth, Errors in rocket development. Rocketscience 6,2,26 and 50.
E. Perret, E. Roth, R. Silnger, and H. R. Voellmy. Trajectories of beam riding

rockets with gas jet control. Z. angew. Math. n. Phys. 3, 241.
E. W. Price, Steady-state one-dimensional flow in rocket motors. J. Appl. Phys.

23,142.
L. N. Randall, Rocket applications of the cavitating venturi. J. Am. Rocket Soc.

22,28.
H. S. Seifert and D. Altman, A comparison of adiabatic and Isothermal processes

in rocket nozzles. J. Am. Rocket Soc. 22,159.
F. L. Shipple, Results of rocket and meteor research. Bull. Am. Meteorol. Soc.

33,13 (Jan.).
S. F. Singer, Research in the upper atmosphere with sounding rockets and earth

satellite vehicles. J. Brit. Interplanet. Soc. 11, 62.
G. P. Sorber, Combustible plugs. Pacific Rocket Soc. Bull. 5,1 (Feb. 10).
G. P. Sutton, Rocket propulsion progress: a literature survey. J. Am. Rocket

Soc. 22, 17.
H. S. Tsien, The transfer functions of rocket nozzles. J. Am. Rocket Soc. 22,

139.
H. S. Tsien and C. M. Cheng, A similarity law for stressing rapidly heated thin-

walled cylinders. J. Am. Rocket Soc. 22,144.
H. Wise, Chemical kinetics and heat transfer in rocket motors. ASME M. P.,

New York.

44

S I



H. Ziebland, Proposed method for determining heat flow densities in rocket
motors. Inst. Mech. Engrs. (London), Proc. of general discussion on heat

transfer, p. 368.
Republic speeds rocket servicing. Aviation Week 56,34 (Mar. 17).

1953
W. L. Bade, Relativistic rocket theory. Am. J. Phys. 21,310.
E. Burgess, Military and civilian rocket research. Engineer 196,581.
E. Burgess, Rocket exploration of the upper atmosphere. Aircraft Eng. 2, 307;

Engineer 196, 302.
J. V. Charyk, I. Glassman, S. I. Cheng, and G. Sutherland, The 1952 ARS annual

convention: a technical summary. J. Am. Rocket Soc. 23,41.
G. A. Crocco, Dal dirigible al missile. Aerotecnica 33,6.
L. Crocco, Supercritical gaseous discharge with high frequency oscillations.

Aerotecnica 33, 46.
A. L. Feldman, The evaluation of competing rocket power plant components for

two-stage long-range rockets. J. Am. Rocket Soc. 23,297.
F. A. Freswoid, Television monitors rocket engine flame. Electronics 26, 187

(Oct.).
J. R. Goodykoontz, The internal reaction engine. J. Am. Soc. Naval Engrs.

65,97.
L. Green, Jr., Flow separation in rocket nozzles. J. Am. Rocket Soc. 23, 34.
H. Haber, The concept of missile weight. Aero Dig. 66,86 (Apr.).
J. Hett, Instantaneous rocket flame temperature measurement. Am. Rocket Soc.

Pre. No. 102A-53.
.T. Humphries, Rocket exploration of the upper atmosphere. Engineering 176,

360.
D. Hurden, Rocket-motor testing. J. Brit. Interplanet. Soc. 12, 101.
W. A. Kilrain, Advantage seen in solid rocket propellants. Am. Aviation 17,

42 (Sept. 28).
H. H. Kole, On the determination of the optimal pressure in combustion cham-

bers of rocket motors. Weltraumfahrt No. 1, 9 (Jan.).
H. G. L. Krause, General theory of multistage rockets. Weltraumfahrt No. 2,

52 (Apr.).
G. C. Kretschmar, The velocity of sound in some rocket propellant liquids.

J. Am. Rocket Soc. 23, 82.
E. F. Lype, Determination of the pressure-time curve for motors of gun-launched

rockets. Abstract: Aviation Week 58, 44 (Jan. 5).
B. W. Martin, Normal shock wave phenomena in a convergent-divergent nozzle.

J. Roy. Aeronaut. Soc. 57, 455.
E. Mattioli, 11 rendimento di propulsione del razzo. Aerotecnica 33,270.
W. J. Mizen, Oxidant pumps. Am. Rocket Soc. Pre. No. 99-53.
.J. Nuding, PRS launching of May 17, 1953. Pacific Rocket Soc. Bull. 6, No. 6, 1.
H. Olden, Rocket research roundup. Aviation Age 19,44 (Feb.).
R. L. Potter, The effect of chemical reactions upon predicted performance of

rocket motors. Abstract: Aviation Week 58,44 (Jan. 5).
E. W. Price, Theory of steady flow with mass addition applied to solid propellant

rocket motors. J. Am. Rocket Soc. 23, 237.
T. F. Rheinhardt, The problem of cooling a rocket flame deflector. Am. Rocket

Soc. Pre. No. 107-53.
W. L. Rogers, Determination of thrust alignment in rocket engines. J. Am.

Rocket Soc. 23, 355.
E. Slinger, Theory of the photon rocket. Ingenieur-Archiv 21,213.
I. Sfinger-Bredt, Optimum conditions for multistage rockets rising vertically in a

gravitational field. Forsch. Gebiete Ingenieurw. B19, Forschungsheft 437, p. 26.
J. H. Schraeder, Effect of vibrational excitation on the theoretical performance of

the stoichiometric carbon-oxygen propellant system. J. Am. Rocket Soc. 23, 25.
K. Scheller and J. A. Bierlein, Some experiments on flow separation in rocket

nozzles. J. Am. Rocket Soc. 23, 28.
R. K. Sherburne and W. L. Weeks. Momentum thrust of a rocket. Am. J. Phys.

21, 139.
Sin-I Cheng, Low frequency combustion stability of liquid rocket motor with

different nozzles. Am. Rocket Soc. Pre. No. 11OA-53.
D. Smolenski, Rocket propellants. Wiadomosie Chem. 7,58.
G. P. Sutton, Rockets behind the Iron curtain. J. Am. Rocket Soc. 23,186.
D. J. H. Wort, The atomic hydrogen rocket. J. Brit. Interplanet. Soc. 12, 167.
R. W. Young, Propellant injector design. Abstract: SAE Journal 61, 37 (Aug.).

292892-54----4 45



Rocket flights of mammals to 2tg0,000 ft. J. Brit, Interpianet. Soc. 12, 6.

Rocket motors for wind tunnels? Aviation Week 59, 54 (Sept. 14).

267. ENGINE COMPONENTS

1947 207.1 Combustion and Combustion Chambers

E. R. Jonash, H. C. Barnett, and E. G. Stricker, Investigation of carbon deposi-
tion in an 1-16 jet-propulsion engine at static sea-level conditions. NACA
Research Memo. No. ESK01 (April).

A. 0. Tischler and R. T. Dlttrich, Fuel Investigation in a tubular-type combustor
of a turbojet engine at simulated altitude conditions. NACA Research Memo.
No. E7F12 (Aug.).

E. V. Zettle, R. E. Bolz, and R. T. Dittrich, Effect of fuel on the performance of
a single combustor of an 1-16 turbojet engine at simulated altitude conditions.
NACA Research Memo. No. E7A24 (July).

1948
D. R. Bellman and J. C. Humphrey, Photographic study of combustion in a rocket

engine. NACA Research Memo. No. E8F01 (Aug.).
J. H. Childs and R. J. McCafferty, Simulated altitude performance of combustor of

Westinghouse 19XB-1 Jet-propulsion engine. NACA Research Memo. No.
E8J29 (Nov.).

G. W. Haddock and J. H. Childs, Preliminary investigation of combustion in
flowing gas with various turbulence promoters. NACA Research Memo. No.
E8002 (June).

W. A. Leary, E. S. Taylor, C. F. Taylor, and J. V. Jovellanos, A rapid compression
machine for studying short ignition delays. NACA Tech Note. No. 1332 (Feb.).

R. J. McCafferty, Effect of fuels and fuel-nozzle characteristics on performance
of an annular combustor at simulated altitude conditions. NACA Research
Memo. No. E8C02a (Sept.).

D. L. Mordell, Stability of gas-turbine combustors. Trans. Roy. Soc. Can. 42, 51.
J. E. C. Topps, Thermodynamics of the combustion process in gas turbines.

Trans. Inst. Chem. Engrs. 26, 66.
H. D. Wilsted, R. T. Duffy, and R. E. Grey, Operating temperatures of 1-40-5

turbojet burner liners and the effect of temperature variation on burner-liner
service life. NACA Research Memo. No. E8F29 (Aug.).

E. V. Zettle and W. P. Cook, Performance investigation of can-type combustor.
NACA Research Memo. No. E8F17 (Sept.).

1949
G. A. E. Godsave, Combustion of droplets in fuel spray. Nature 164, 708.
P. Vernotti, Thermokinettcs. Pubis. sci. et tech. ministbre air (France) No. 224.

1950
R. B. Canright, Problems of combustion in liquid-propellant rocket motors.

Chem. Eng. Progress 46,228.
J. S. Clark, Combustion in aero gas turbines. Engineering 170,230.
E. A. De Zubay, Characteristics of disk-controlled flames. Aero Dig. 61, 54

(July).
C. Foure, The problem of combustion of a liquid fuel in a turbojet chamber.

Recherche adronaut. 8, 5 (Mar./Apr.).
H. R. Hazard, A progress report on gas-turbine combustors for pulverized coal.

Abstract: Mech. Eng. 72,749.
P. Lloyd and R. P. Probert, The problem of burning residual oils in gas turbines.

Inst. Mech. Engrs. (London), J. and Proc. 163,206.
1. Lubbock, Combustion problems of the gas turbine. Trans. North East Coast

Inst. Engrs. and Shipbuilders 67,131.
H. Mark and E. V. Zettle, Effect of air distribution on radial temperature distri-

bution In one-sixth sector of annular turbojet combustor. NACA Research
Memo. No. E9122 (April).

W. C. Randels, The mechanism of unstable combustion J. Aeronaut. Sge. 17,
124.

K. L. Rieke and A. E. Hershey, Gas-turbine combustors for gaseous fuels.
Mech. Eng. 72,657.

F. W. Ruegg and C. Halpern, Gravimetric analysis of exhaust gas from gas
turbine combustion chambers. J. Research Nat. Bur. Standards 45, 113.

M. Sibulkin and W. K. Koffel, Chart for simplifying calculation of pressure drop
of a high-speed compressible fluid under simultaneous action of friction and
heat transfer--application to combustion-chamber cooling passages. NACA
Tech. Note No. 2067 (Mar.).

46



U. B. Spailding, Combustion of liquid fuel in a gas stream. Fuel 29, 2 and 25.
S. Way and R. L. Hunstad, Behavior of an experimental combustion chamber at

reduced pressures. Westinghouse Elect. Corp., Westinghouse Research Labs.
Sge. Paper. No. 1557; ASME M. P., 50-A-112.

J. D. Wear and T. E. Locke, Effect of retractable ignition plug on plug fouling
by carbon deposits. NACA Research Memo. No. E50F14 (Aug.).

J. G. Withers, Gas turbine combustion efficiency calculations. Aircraft Eng.
22, 218.

E. V. Zettle and H. Mark, Simulated performance of two annular combustors
with continuous axial openings for admission of primary air. NACA Research
Memo. No. E50E18a (Aug.).

1951
K. Bammert, Design of constant-pressure combustion chambers. Forsch. Gebiete

Ingenleurw. 17,40.
A. D. Baxter, Combustion in the rocket motor. J. Brit. Interplanet. Soc. 10, 123.
F. J. Bayley, Air cooling methods for gas turbine combustion systems. National

Gas Turbine Establishment (Ut. Brit.), R. 101 (Aug.).
C. B. Davies, Combustion of hydrocarbon mists. Shell Aviation News No. 157,

151 (July).
J. G. Dawson, The combustion in gas turbines. J. Inst. Petroleum 37, 509.
G. E. Eggleston, Flame propagation velocities under pressure. Trend Eng. 3,

28 (Apr.).
J. B. Fenn, H. B. Forney, and R. C. Garmon, Burners for supersonic ramjets.

Instability in a two-inch ramjet burner. Ind. Eng. Chem. 43,1663.
F. H. Garner and H. A. Cheetham, The flow pattern of gas-turbine combustion.

J. Inst. Petroleum 37, 554.
J. F. Hill, Summary of combustion studies for generation of inert gas. SAIR

Pre. No. 660, Los Angeles (Oct. 4).
R. Hdger, The temperature distribution in the outlet section of combustion

chambers. Arch. ges. Wlirmetech. 2, 60.
T. F. Hurley, Design of combustion chambers for coal-fired gas turbines. J. Inst.

Petroleum 37, 517.
I. Lubbock, Combustion problems of the gas turbine. Aircraft Eng. 23,196.
K. J. Mackenzie and J. H. Boddy, Fuel testing in gas turbines. Some effects of

atmospheric humidity on the operation of combustion chambers used for fuel
testing. Aircraft Eng. 23, 40.

G. H. Markstein, Interaction of flow pulsation and flame propagation. J. Aero-
naut. Sci. 18, 428.

J. W. Mullen, II, J. B. Fenn, and R. C. Garmon, Burners for supersonic ramjets.
Ind. Eng. Chem. 43, 195.

R. E. Pavia, Static pressures and air flows in the flame tube of a Derwent V
combustor. Australian Aeronaut. Research Lab. Eng. Note No. 154.

R. E. Pavia, The Derwent V combustor with separated air supplies. I-Atomiza-
tion effects with "normal" air distribution. Australian Aeronaut. Research
Lab. Eng. Note No. 155.

.1. Rappeneau, Method for the determination of the efficiency of turbojet com-
bustion chambers. Recherche a6ronaut. No. 21.19 (May/June).

E. Silnger, P. Goercke, and I. Bredt, On ionization and luminescence in flames.
NACA Tech. Memo. No. 1305 (Apr.).

D. G. Shepherd, Review of combustion phenomena for the gas turbine. Trans.
ASME 73, 921.

D. B. Spalding, Combustion of fuel particles. Fuel 30, 121.
E. S. Starkman, A. G. Cattaneo, and S. H. McAllister, Carbon formation in gas

turbine combustion chambers. Ind. Eng. Chem. 43, 2822.
M. Summerfield, A theory of unstable combustion in liquid propellant rocket

systems. J. Am. Rocket Soc. 21,108.
C. W. Tait, A. G. Whittaker, and H. Williams, Measurement of the burning rate

of liquid propellants. J. Am. Rocket Soc. No. 85, 83.
J. E. C. Topps, An experimental study of the evaporation and combustion of

falling droplets. J. Inst. Petroleum 37, 535.
H. S. Tsten, Influence of flame front on the flow field. J. Appl. Mechanics 18,

188.
R. J. Wakelin, R. Heron, and R. R. Baldwin, Study of the flame stability char-

acteristics of different vaporized fuels in a small scale combustion chamber.
Fuel 30, 82.

47



U•. P. Walsh, J. R. Htaum, and W. L. Christensen, Chlaracteristics of vaporizing
combustors for aviation gas turbines. ASME M. P., Atlantic CityV.

R. 1. Wehrli. Experimental problems In high-pressure combustion. ASME
M. P. Atlantic City.

Combustion research by Westinghouse. Oil Engine and Gas Turbine 19, 110.
Jet fuel carbon probed in tiny cell. Aviation Week 55,28 (Aug. 27).
New method for analysis of jet engine exhaust gas. Automotive Inds. 105, 60

(July 15).

1952
N. P. Bailey, Flow and combustion stability. Abstract: Mech. Eng. 74,39.
P. Barret, Temperature and thermal equilibrium in a diffusion flame. Pubis. sci.

et tech. ministLre air (France) No. 273.
A. L. Berlad and R. R. Hibbard, Effect of radiant energy on vaporization and

combustion of liquid fuels. NACA Research Memo. No. E52109 (Nov.).
K. Berman and S. H. Cheney, Jr., Combustion studies in rocket motors. Abstract:

Aviation Week 57,32 (Dec. 22).
K. Berman and S. E. Logan, Combustion studies with a rocket motor having a

full-length observation window. J. Am. Rocket Soc. 22,78.
P. L. Blackshear, Jr., Driving standing waves by heat addition. NACA Tech.

Note No. 2772 (Aug.).
I. Bowen, Protection of flame zone wall. Engineering 173, 559.
T. P. Clark, Examination of smoke and carbon from turbojet-engine combustors.

NACA Research Memo. No. E52126 (Nov.).
L. Crocco, Aspects of combustion stability in liquid propellant rocket motors.

J. Am. Rocket Soc. 21, 163 (1951) ; 22, 7 (1952).
R. E. Cullen, A nondimensional correlation of flame propagation at subatmos-

pheric pressures. Abstract: Mech. Eng. 74, 668.
C. E. Frank and A. U. Blackham, Investigation of hydrocarbon ignition. NAC'A

Tech. Note No. 2549 (Jan.).
H. Hausenblas and A. Pfleghaar, Die Vorausberechnung der StrUmungsverhiilt-

nisse in einer Brennkammer ffir Gasturbinen. Motortech. Z. 13, 193.
M. S. Kuhring, Combustion problems in the gas turbine. Nat. Aeronaut. Estab-

lishment (Canada), Aeronaut. Labs. Quart. Bull. Rept. No. NAE 1952 (2).
M. S. Kuhring, Jet engine combustion. Airports and Air Transportation 6, 97

(Nov./Dec.).
M. S. Kuhring, Research expert reviews jet engine combustion. Con. Aviation

25, 98 (Sept.).
C. Larsson, Combustion chambers in jet engines. Tek. Tidsk. 82, 733.
R. S. Levine and R. B. Lawhead, A survey of combustion instability in liquid

propellant rocket engines. Am. Rocket Soc. Pre. No. 63-52.
P. Lloyd, Combustion in the gas turbine. Ministry of Supply, Aeronaut. Research

Council (Gt. Brit.) R. and M. 2579.
P. Meyers, Combustion of low-volatility fuel In a turbojet combustion chamber--..

effects of fuel vaporization. ASME M. P., New York.
R. K. Newmann, D. Dembrow, W. G. Berl, and It. Prescott, A simplified ,.ombus-

tion a ialysis system. Abstract: Aviation Week 57, 32 (Dec. 22).
J. B. Nichols, An energy basis for comparison of performance of combustion

chambers. Abstract: Mech. Eng. 74,669.
F. W. Ruegg and H. J. Klug, Analytical and experimental studies with idealized

gas turbine combustors. J. Research Nat. Bur. Standards 49, 279.
W. Sacks and M. T. I. Ziebell, Effect of aliphatic halogen compounds on carbon

deposition from aircraft gas turbine fuels. Nat. Aeronaut. Establishment
(Canada) Fuels and Lubricants Lab. Rept. LR-17 (Jan.).

K. Schiller and J. A. Bierlein, Isothermal combustion under flow conditions.
J. Am. Rocket Soc. 22,245.

C. S. Stone, Design factors in the development of a small high-heat-release com-
bustor. Abstract: Mech. Eng. 74,669.

L. Topper, Radiant heat transfer from flames in a single tubular turbojet com-
bustor. NACA Research Memo. No. E52F23 (Aug.).

H. S. Tsien, Servo-stabilization of combustion in rocket motors. J. Am. Rocket
Soc. 22, 256.

H. Wehner, Combustion chambers for turbine power plants. Interavia 7, 395.
J. E. Williams, A simple method of determining gas turbine combustor efficiencies.

Aeronaut. Research Laboratories (Australia) Engines Note No. 164 (July).

48



G. G. Younger, D. S. Gabriel, and W. R. Mikelsen, Experimental study of iso-
thermal wake-flow characteristics of various flameholder shapes. NACA
Research Memo. No. E51K07 (Jan.).

Altitude boost claimed for device. Aviation Week 57,74 (Sept. 29).
Torture chambers for the J-47. Aviation Age 18,15 (Oct.).

1953
D. Anson, Influence of the quality of atomization on the stability of combustion

of liquid-fuel sprays. Fuel 32,39.
W. H. Avery and R. W. Hart, Combustor performance with instantaneous mixing.

Ind. Eng. Chem. 45,1634.
K. Berman and S. H. Cheney, Jr., Combustion studies in rocket motors. J. Am.

Rocket Soc. 23, 89.
F. M. Comerford, Carbon particle formation in a gaseous fuel. Fuel 32, 67.
L. Crocco and S. I. Cheng, High-frequency combustion instability in rocket motor

with concentrated combustion. J. Am. Rocket Soc. 23, 301.
R. E. Cullen, A nondimensional correlation of flame propagation at sub-

atmospheric pressures. Trans. ASME 75,43.
.J. Fellows, Methods of determining combustion efficiency in gas turbine. Rev.

inst. franc. pltrole 8, 277.
R. Friedman, Kinetics of the combustion wave. J. Am. Rocket Soc. 23, 349.
V. V. Holmes, A. J. Pahnke, 0. H. Uyehara. and P. S. Myers, Comhustion of a low-

volatility fuel In turbojet combustion chambers-effects of fuel vaporization.
Trans. ASME 75,1303.

S. Letwin, Industrial-type oil and gas-fired combustion chambers. Abstract:
Mech. Eng. 75,328.

It. S. Levine and R. B. Lawhead, Combustion instability in liquid fuel rockets.
Aviation Age 19, 50 (Jan.).

J. P. Longwell, E. E. Frost, and M. A. Weiss, Flame stability in bluff body
recirculation zones. Ind. Eng. Chem. 45, 1629.

F. E. Marble and D. W. Cox, Servo-stabilization of low-frequency oscillations In a
liquid bipropellant rocket motor. J. Am. Rocket Soc. 23, 63.

B. P. Mullins, Spontaneous ignition of fuels injected into a hot air stream.
Fuel 32, 211, 234, 327, 343, 363,451. 467, and 481.

R. K. Newmann, D. Dembrow, W. G. Berl, and R. Prescott, A simplified com-
bustion analysis system. J. Am. Rocket Soc. 23, 244.

J. B. Nichols, An energy basis for comparison of performance of combustion
chambers. Tranq. ASME 75,29.

A. K. Oppenheim, Water-channel analog to high-velocity combustion. J. Appl.
"lccbonnics 20, 115.
• D. Puchot and J. R. Hamrm. Characteristics of a vaporizing combustor for
aviation gas turbines. ASME M. P. No. 53-A182.

A. A. Putnam and W. R. Dennis, A study of burner oscillations of the organ-pipe
type. Trans. ASME 75,15.

K. L. Rieke, Temperature and gas-analysis surveys in the combustion zone of a
gas-fired gas-turbine combustor. Trans. ASME 75,1233.

P. Rosen and R. W. Hart, A constant-area, constant temperature combustor.
J. Aeronaut. Sci. 20, 549.

E. T. B. Smith, Some simple considerations of combustion and gas dynamics in
liquid propellant rocket motors. J. Brit. Interplanet. Soc. 12, 53.

D. B. Spalding, Theoretical aspects of flame stabilization. Aircraft Eng. 25,
264.

A. 0. Tisehler and D. R. Bellman, Combustion instability in an acid-heptane
rocket with a pressurized-gas propellant pumping system. NACA Tech. Note
No. 2936 (May).

C. H. Trent, Combustion in rocket thrust chambers as investigated b. a me-
chanical probe. ASME M. P., Los Angeles (July).

C. H. Trent. Experimental study of combustion in rockets. ASME M. P., Los
Angeles (July).

T. von KhrmAn, Aerothermodynamics and combustion theory. Aerotecnica 33,
80.

T. E. Warren, H. P. Hudson, J. D. Robertson, and J. C. Mulligan, Comparative
performance of coals of different rank In a film-cooled gas-turbine combustor.
Trans. ASME 75,35.

k. Weir, High temperature combustion chamber. Ind. Eng. Chem. 45,1637.
.ombustion in the jet engine. Aeroplane 84, 344.

49



27.2 Fuel Nossles, Jets, and Sprays
1948
H. Gold and D. M. Straight, Gas-turbine-engine operation with variable-area

fuel nozzle. NACA Research Memo. No. Z8D14 (July).

1950
F. C. Mock and D. R. Ganger, Practical conclusions on gas turbine spray nozsles.

SAE Quart. Trans. 4, 357.
C. M. Sliepeevich, J. A. Consiglio, and F. Kurata, Operating characteristics of a

vibrating-type atomizing nozzle. Ind. Eng. Chem. 42,2253.
D. M. Straight and H. Gold, Experimental and analytical study of balanced-

diaphragm fuel distributors for gas-turbine engines. NACA Research Memo.
No. E5OF05 (Aug.).

1951
R. D. Ingebo, Vaporization rates and heat transfer coefficients for pure liquid

drops. NACA Tech. Note No. 2368 (July).
W. R. Lane, Shatter of drops In streams of air. Ind. Eng. Chem. 43, 1312.
K. D. Miller, Jr., Some interactions of splashing liquid Jets. ASME M. P.,

Atlantic City.
R. A. Mugele and H. D. Evans, Droplet size distribution in sprays. Ind. Eng.

Chem. 43,1317.
G. Nebbia, The method for determination of the characteristics of mixtures for

carburetting for rockets. Ann. fac. econ. e com. univ. Bari 10, 3.

1952
M. F. Heidmann and J. C. Humphrey, Fluctuations in a spray formed by two

impinging Jets. NACA Tech. Note No. 2349 (Apr. 1951) ; J. Am. Rocket Soc.
22,127 (1952).

N. Manson, F. Ferrid, and R. Kling, Methods of measuring dimensions of droplets
in fuel sprays in reciprocating engines and gas turbines. J. soc. Ing. automobile
25, 191 (Aug.).

M. N. Olsen, A photographic study of injection. Am. Rocket Soc. Pre. 66-52.
K. R. Stehling, Injector spray and hydraulic factors in rocket motor analysis.

J. Am. Rocket Soc. 22, 132.

1953
D. W. Bahr, Evaporation and spreading of isooctane sprays in high-velocity air

streams. NACA Research Memo. No. E53114 (Nov.).
F. C. Engel, Fuel-spray examination methods. Abstract: Mech. Eng. 75, 329.
F. H. Garner and V. E. Henney, Behaviour of sprays under high altitude condi-

tions. Fuel 32,151.
F. W. Hartwig, Maximum evaporation rates for nonisothermal droplets. J. Am.

Rocket Soc. 23, 242.
R. D. Ingebo, Pressure effects on vaporization rate of drops in gas streams.

NACA Tech. Note No. 2850 (Jan.).
S. Katzoff and S. L. Smith, A theoretical analysis of the distortion of fuel-spray-

particle paths in a helicopter ramjet engine due to centrifugal effects. NACA
Research Memo. No. L53A02 (April).

C. C. Miesse, Correlation of experimental data on the disintegration of liquid
jets. ASME M. P., Los Angeles (July).

S. S. Penner, On maximum evaporation rates of liquid droplets in rocket motors.
J. Am. Rocket Soc. 23, 85.

207.3 Compressors and Their Components
1947
E. Boxer, Influence of wall boundary layer upon the performance of an axial-

flow rotor. NACA Research Memo. No. L6J18b (May).
J. R. Erwin, L. C. Wright, and A. Kantrowitz, Investigation of an experimental

supersonic axial-flow compressor. NACA Research Memo. No. L6J01b (Aug.).
E. B. Laskin and M. G. Kofskey, Increase in stable air flow operating range or

a mixed flow compressor by means of surge inhibitor. NACA Research Memo.
No. E7C06' (April).

1948
A. D. S. Carter, Some tests on compressor cascades of related aerofolls baving

different positions of maximum camber. Aeronaut. Research Council (Gt.
BriL) R & M No. 2694 (Dec.).

50



1. D. Dugan, J. J. Mahoney, and W. A. benser, Effect of Macli number on per-
formance of an axial-flow compressor rotor-blade row. NACA Research Memo.
No. E8D29 (Sept.).

A. Ginsburg, J. W. R. Creagh, and W. K. Rittter, Performance investigation of
a large centrifugal compressor from an experimental turbojet engine. NACA
Research Memo. No. E8H13 (Oct.).

A. W. Goldstein, Design and performance of experimental axial-discharge mixed-
flow compressor. NACA Research Memo. No. E8F04 (Aug.).

H. Mankuta and D. C. Guentert, Investigation of performance of single-stage
axial-flow compressor using NACA 5509-34 blade sections. NACA Research
Memo. No. E8F30 (Sept.).

A. J. Meery, Jr., and M. P. Hanson, Vibration survey of NACA 24-inch supersonic
axial-flow compressor. NACA Research Memo. No. ESD30 (July).

W. K. Ritter and I. A. Johnsen, Performance of a 24-inch supersonic axial-flow
compressor in air. NACA Research Memo. No. E7L1O (May).

J. T. Sinnette, Jr., and W. J. Voss, Extension of useful range of axial-flow
compressors by use of adjustable stator blades. NACA Rept. No. 915.

J. D. Stanitz, Two-dimensional, compressible flow in conical, mixed-flow com-
pressors. NACA Tech. Note No. 1744 (Nov.).

L. C. Wright, Investigations to determine contraction ratio for supersonic-com-
pressor rotor. NACA Research Memo. No. E7L2.3 (April).

1949
J. R. Burtt, Investigation of performance of typical Inlet stage of multistage

axial-flow compressor. NACA Research Memo. No. E9E13 (July).
H. B. Finger, H. J. Schum, and H. A. Buckner, Jr., Investigation of inlet guide

vanes for a multistage axial-flow compressor. NACA Tech. Note No. 1954
(Oct.).

A. Ginsburg, I. A. Johnsen, and A. C. Redlitz, Determination of centrifugal-
compressor performance on basis of static-pressure measurements in vaneless
diffuser. NACA Tech. Note No. 1880 (June).

A. W. Goldstein and A. Mager, Attainable circulation of airfoils in cascade.
NACA Tech. Note No. 1941 (Sept.).

J. T. Hamrick and W. L. Beede, Method of determining centrifugal-flow-com-
pressor performance with water injection. NACA Research Memo. No. E9G12
(Sept.).

A. J. Meyer, Jr., and H. F. Calvert, Vibration survey of blades in 10-stage axial-
flow compressor. NACA Research Memo. No. E8J22; E8J22a and b (Jan.).

H. Pearson and T. Bowmer, Surging of axial compressors, Aeronaut. Quart. 1,
195.

J. D. Stanitz and G. 0. Ellis, Two-dimensional compressible flow in centrifugal
compressors with straight blades. NACA Tech. Note No. 1932 (Aug.).

L. E. Wallner and W. A. Fleming, Reynolds number effect on axial-flow com-
pressor performance. NACA Research Memo. No. E9G11 (Sept.).

L. C. Wright and J. F. Klapproth, Performance of supersonic axial-flow com-
pressors based oil one-dimensional analysis. NACA Research Memo. No. E81A0
(March).

1950
E. Boxer and J. R. Ervin, Investigation of a shrouded and an unshrouded axial-

flow supersonic compressor. NACA Research Memo. No. L50GQO (Sept.).
J. R. Erwin and W. M. Schulze, Investigation of an impulse axial-flow com-

pressor. NACA Research Memo. No. L9JO5a (Feb.).
H. B. Finger, Method of experimentally determining radial distributions of

velocity through axial-flow compressor. NACA Tech. Note No. 2059 (Apr.).
A. W. Goldstein and A. Mager, Attainable circulation of airfoils in cascade.

NACA Rept. No. 953.
M. P. Hanson, Effect of blade-root fit and lubrication on vibration characteristics

of ball-root-type axial-flow-compressor blades. NACA Research Memo. No.
E50C17 (June).

M. J. Hartmann and E. R. Tysl, Performance of 24-inch supersonic axial-flow
compressor. NACA Research Memo. No. E5OD27 (July).

A. R. Howell and R. P. Bonham, Over-all and stage characteristics of axial-flow
compressors. Inst. Mech. Engrs. (London). J. and Proc. 163, 165.

A. Kantrowitz, The supersonic axial-flow compressor. NACA Rept. No. 974.
S. Lieblein and D. M. Sandercock, Compressibility correction for turning angles

of axial-flow inlet guide vanes. NACA Tech. Note No. 2215 (Dec.).

51



J. J. Mahoney, P. D. Dugan, R. E. Budinger, and H. F. Goelzer, Investigation of
blade-row flow distributions in axial-flow compressor stage consisting of guide
vanes and rotor-blade row. NACA Research Memo. No. E5AG12 (Nov.).

S. S. Manson, A. J. Meyer, H. F. Calvert, and M. 1'. Hanson, Factors affecting
vibrations of axial-flow compressor blades. Proc. Soc. Exptl. Stress Anal. 7, 1.

R. McLarren, The supersonic compressor. Aero Dig. 61,50 (Oct.).
A. J. Meyer, Jr. 11. F. Calvert, and C. R. Morse, Effects of obstructions in com-

pressor inlet on blade vibration in 10-stage axial-flow compressor. NACA
Research Memo. No. E9L05 (Feb.).

C. Mortarino, Experiments on blade cascades for compressors. Aeroteenica
30, 59.

C. Pfleiderer, The sonic barrier in compressors. Z. Ver. dent. Ing. 92, 121); Engrs.
Dig. 11, 316 (Sept.).

3. J. Rebeske, Jr., R. B. Parisen, and H. J. Schum, Investigation of centrifugal
compressor operated as a centripetal refrigeration turbine. NACA Research
Memo. No. E50120 (Dec.).

B. I. Sather and M. .1. Tauschek, Study of compressor systems for a kas-generator
engine. NACA Research Memo. No. ESOHOS (Oct.).

M. Savage and W. R. Westphal, Analysis on the effect of design pressure ratio
per stage and off-design efficiency on the operating range of multistage axial-
flow colimpressors. NACA Tech. Note No. 2248 (Dec.).

W. M. Schulze, J. R. Erwin, and W. R. Westphal, Investigation of anm impulse
axial-flow compressor rotor over a range of blade angles. NAt'A Research
Memio. No. L5OF27a (Aug.).

.1. 1). Stanitz and G. 0. Ellis, Two-dimensional compressible flow in centrifugal
compressors with straight blades. NACA Rept. No. 954.

Compressor using water for gas-turbine research. Engineering 170,485.
Compressors for aircraft gas turbines. Engineering 170,511.

1951

A. 1). Baxter and C. W. I. Smith, Contra-flow turbo-compressor tests. Ministry
of Supply, Aeronaut. Research Council (Gt. Brit.) R and M 2607.

S. M. Bogdonoff, The performance of axial-flow compressors as affected by
single-stage characteristics. J. Aeronaut. SOI. 18, 319.

.1. T. Blowen. R. H. Sabersky and W. D. Rannie, Investigations of axial-flo\\
Compressors. Trans. ASME 73, 1.

M. J. Brunner and R. E. McNair, Blading for axial-flow compressors. Abstract:
Mech. Eng. 73, 153.

J. R. Burtt and R. J. Jackson, Performance of single-stage compressor designed
on basis of constant total enthalpy with symmetrical velocity diagram at all
radii and velocity ratio of 0.7 at rotor hub. NACA Research Memo. No.
E51F06 (Sept.).

Chung-Hua Wu, Survey of available information on internal flow losses through
axial turbomachines. NACA Research Memo. No. E50J13 (Jan.).

(Chung-Hua Wu and C. A. Brown, A method of designing tflrbomachine blades
with a desirable thickness distribution for compressible flow along an arbitrary
stream filament of revolution. NACA Tech. Note No. 2453 (Sept.).

Chung-Hua Wu and E. L. Costilow, A method of solving the direct and inverse
problem of supersonic flow along arbitrary stream filaments of revolution in
turbomachines. NACA Tech. Note No. 2492 (Sept.).

G. R. Costello, It. L. Cummings, and J. T. Sinnette, Jr., Detailed computational
procedure for design of cascade blades with prescribed velocity distributions
in compressible potential flows. NACA Tech. Note No. 2281 (Feb.).

I. M. Davidson, Some data pertaining to the supersonic axial-flow compressor.
Ministry of Supply, Aeronaut. Research Council (Gt. Brit.) R and M No. 25-54.

G. 0. Ellis and J. D. Stanitz. Two-dimensional compressible flow in centrifugal
compressors with logarithmic-spiral blades. NACA Tech. Note No. 2255 (Jan.).

J. R. Foley, Compressor surge topic at SAE round table. Abstract: SAE Journal
59,46 (Sept.).

G. Jarre, Flow of a compressible fluid through a radial flow turbomachine im-
peller. Termotecnica 5,77 (Feb.).

H. Kottas, Performance of centrifugal compressor operated as radial-inflow
turbo-expander. Refrig. Eng. 59,762.

R. Legendre, Calcul d'un profil d'ailette de turbomachine. Recherche a(ronaut.
No. 24,39 (Nov./Dec.).

52



S. Lieblein and H. H. Ackley, Sec4ondary flows in annular cascades and effects on
flow In inlet guide vanes. NACA Research 'Memo. No. E51G27 (Aug.).

A. G. Meller, Synthese sur lit dt'termlnatlon dles fr~quences et des formes propre
de vibrations des aubes de co~nlpresseur. Rlecherche atironaut. No. 2-2, 55
(July/Aug.).

J. .1. Moses and G. K. Serovy. Effect of blade-surface finish on performance of a1
single-stage axial-flow compressor. NACA Research Memo. No. U51CMfl
(April).

E. S. Moult and H. Pearson, The relative merits of centrifugal and axial comn-
pressors for aircraft gas turbines. J. Roy. Aeronaut. Soc. 55,12-9.

J1. E. O'Neill, An experimental investigation of supersonic lattice flow. Aeronaut.
Eng. Rev. 10, 28 (Jain.).

M. Panetti. A limit hypothesis for calculationi of the characteristics of axial
co mpressors. Terinotecnica 5, 5.

It. W. Pinnes. The theoretical possibilities for balanced flow iii comipressoir aiid
turbine design. kbstract:'.%eclh. Eng. 74, 150.

1' 1). ['nan and D). J. Michel, An analysis of flow in rotating passage of large
radial-inilet centrifugal compressor at tip speed of 700 feet per Secondl. NACAk
Tlech. Note No. 2584 (Dec.).

11. Quenzer and G. Schwarz, Aerodynmnic calculation method for hiihI power
axial compressors. Schweiz. Bituztg. 69, 432 and 4612.

11. J. Reissner and L. Meyerhoff, Analysis of an axial compressor stage withl
infinitesimal and finite blade spacings. NACA Tech. Note No. 2493 (Oct.).

R. Itesnick and L. J1. (ireeii, Velocity d ist ribut Ions and de'sign data for ideal in-
compressible flow through cascades of airfoils. J. Appi. Mechanics 18,2Z53.

V. Rtubbo, Axial compressors. '1ermnotecnica 5, 113.
.1. It. Schnittger, Three-dimensional flow in axial compressors. Tek. Tidskr.

15, 1087.
.1. T. Sinniette, Jr., and G. R. Costello, Possible application of blade boundary-layer

control to imiprovemtent of design and off-design performance of axial flov.
tiirboinachines. NACA Tech. Note No. 2371 (May).

.1. TI. sinnette. Jr.. (,. R. Costello, and R. L. Cummings, Expressions for mieasuir-
lug the accuracy of appr-oximnate solutions to compressible flow through cas-
(cades oif blades with examples of use. NACA Tech. Note No. 2501 (Oct.).

NV. Eý. Spraglin, Flow through cascades in tandem. NACA Tech. Note No. 23193

.1. 1). Stanitz, Approximate design iiiethod. for high-solidity bilade elements in
co4itl~imprssors atid turbine4s. NACA Teeli. Note No. 2408 (July).

.J. 1). Stanitz and1( V. 1). Prian, A rapid approximate method for determining
velocity dlistrib~ution on impeller blades of c~entrifugal compressors. NACA
Tech. Note No. 2421 (July).

C. ff. Volt and A. R. Thomson, An analytical investigation upo~n mmerodynanziii
limitations oif several designs of high stage pressure ratio multistage (.Oi11-
pressors. NACA Tech. Note No. 2589 (Dec.).

F". L. Wattendorf, Simplified design comIparnison~s of axial compressors. .1.
Aeronaut. Sci. 18,447.

.J. It. WVithee. .-J.. K. Kovacli. and A. G insburg. Experinmental investigation of 91

effects of design changes on performance of lam-ge-capacity centrifugal com-
pressors. NACA Research Memo. No. E5OK1O (March).

-Jet blade produiction. Shell Aviation News No. 151, 6 (Jan.).
Research compressor. Mech. Eng. 73, 229.

1952
A. Betz, Energy conversion for comp~ressible gases in a cascade of blades.

Forsch. Gebiete Ingenieurw. 18, 61.
WV. B. Briggs, Effect of Mach number on the flow and application of compressi-

hill ty corrections in a two-dimensional subsonic-transonic compressor cascade
having varied porous-wall suction at the blade tips. NACA Tech. Note No.
21649 (Mar.).

R. 0. Bullock and H. B. Finger, Surging in centrifugal and axial-flowv compressors.
SAE Quart. Trans. 6,220.

Chung-Hua Wu, C. A. Brown, and E. L. Costilow, Analysis of flow In a subsonic
mixed-flow impeller. NACA Tech. Note No. 2749 (Aug.).-

Chung-Hua Wu, C. A. Brown, and V. D. Prian, An approximate method of de-
termining- the subsonic flow in an arbitrary stream filament of revolution cut
by arbitrary turbomachine blades. NACA Tech. Note No. 2702 (.une).

53



J. Lalive d'Epinay, Theoretical and experimental research in the field of
centrifugal and axial-flow compressors. Brown Boveri Rev. 39, 161.

D. Desoutter, British standardize compressor blade dimensioning. Aviation Age
18, 35 (July).

G. 0. Ellis and .T. D. Stanitz, Comparison of two- and three-dimensional poten-
tial-flow solutions in a rotating impeller passage. NACA Tech. Note No.
2806 (Oct.).

H. B. Finger and J. F. Dugan, Jr., Analysis of stage matching and off-design
performance of multistage axial-flow compressors. NACA Research Memo.
No. E52D07 (June).

A. W. Goldstein, Axisymmetric supersonic flow in rotating impellers. NACA
Rept. No. 1083.

J. T. Hamrick, A. Ginsburg, and W. M. Osborn, Method of analysis for com-
pressible flow through mixed-flow centrifugal impellers of arbitrary design.
NACA Rept. No. 1082.

J. T. Hamrick and J. Mizisin, Investigations of flow fluctuations at the exit of a
radial-flow centrifugal impeller. NACA Research Memo. No. E52H11.

A. G. Hansen, G. R. Costello, and H. Z. Herzig, Effect of geometry on secondary
flows in blade rows. NACA Research Memo. No. E52H26 (Oct.).

Hsuan Yeh, The development of cascade profiles for high subsonic potential
flows. J. Aeronaut. Sci. 19,630.

K. H. Khalil, Rotational effects on a cascade of aerofoil blades. Engineer 193,
831.

K. H. Khalil, Wind-tunnel investigation on rotating blades of aerofoil section.
Inst. Mech. Engrs. (London), J. and Proc. 166, 419.

K. Kovach and J. R. Withee, Jr., Investigation of effects of Reynolds number
on large double-entry centrifugal compressor. NACA Research Memo. No.
E52H19 (Oct.).

A. Mager, J. J. Mahoney, and R. E. Budinger, Discussion of boundary-layer
characteristics near the wall of an axial-flow compressor. NACA Report No.
1085.

A. W. McCoy and A. V. Hooper, Blade adjustment in axial-flow compressor stages.
Abstract: Aeronaut. Eng. Rev. 11, 63 (Nov.).

D. J. Michel, J. Mizisin, and V. D. Prian, Effect of changing passage configuration
on Internal-flow characteristics of a 48-inch centrifugal compressor. I-Change
in blade shape. NACA Tech. Note No. 2706 (May).

J. Mizisin and D. Jt. Michel, Effect of changing passage configuration on internal-
flow characteristics of a 48-inch centrifugal compressor. II-Change in hub
shape. NACA Tech. Note No. 2835 (Nov.).

J. E. B. Perkins, The supersonic axial compressor. Shell Aviation News No. 167,
20 (May).

M. Savage and L. A. Beatty, A technique applicable to the aerodynamic design
of inducer-type multistage axial-flow compressors. NACA Tech. Note No.
2598 (Apr.).

J. R. Schnittger, Three-dimensional flow in axial compressors. Engrs. Dig.
12, 89 (Mar.).

Shao-Lee Soo, Wet compression in an axial-flow compressor. Trans. ASME 74,
879.

H. E. Sheets, Nondimensional compressor performance for a range of Machi
numbers and molecular weights. Trans. ASME 74, 93.

I. E. Speer. Design considerations and development of a broad range, high-
efficiency centrifugal compressor for a small gas-turbine compressor. Abstract:
Mech. Eng. 74, 503.

.. D. Stanitz, Aerodynamic design of efficient two-dimensional channels. ASME
M. P. No. 52-A-110.

J. D. Stanitz, One-dimensional compressible flow in vaneless diffusers of radial-
and mixed-flow centrifugal compressors, including effects of friction, heat
transfer and area change. NACA Tech. Note No. 2610 (Jan.).

J. D. Stanitz, Some theoretical aerodynamic investigations of impellers in radial-
and mixed-flow centrifugal compressors. Trans. ASME 74,473.

J. D. Stanitz and G. 0. Ellis, Flow surfaces in rotating axial-flow passages.
NACA Tech. Note No. 2834 (Nov.).

J. D. Stanitz and G. 0. Ellis, Two-dimensional flow on general surfaces of revolu-
tion in turbomachines. NACA Tech. Note No. 2654 (Mar.).

J. M. Stephenson. The gas bending stress on a blade in an axial-flow compressor.
J. Aeronaut. Set. 20,357.

L. N. Thompson, Some notes on centrifugal compressors. Aircraft Eng. 24, 231.

54



W. van Rypawyk, Operating experleune with centrifugal and axial fluw turbo-
compressors. Brown Boveri Rev. 39, 175.

Jet compressor blades. Mech. Eng. 74, 819.

1953
J. S. Alford, Design ot extremely light weight high speed compressor rotors for

aircraft gas turbines. ASME M. P. Los Angeles (June).
A. D. Baxter, Axial and centrifugal compressor aero gas turbines. Research 6,

210.
P. Botto, Calco delle sollecitazioni centrifughe di dischi conici e a spessore

eonstante con preso specifico variabile lungo 11 raggio. Aeroteenica 33, 291.
C. Cascl, Sul motore composito, Aerotecnica 33, 263.
('hung-Hua Wu, Subsonic floiv of air through a single-stage compressor. NACA

Tech. Note No. 2961 (June).
B. Downs, The "intrinsic efficiency" of a flow type air compressor. Engineer

196, 101.
P. de Haller, Das Verhaltern von tragflugelgittern in Axialverdichtern und in

Windkanal. Brennstoff-Wlrme-Kraft 5, 333.
H. S. Fowler and V. Walker, Fluid flow in turbo-machinery. Trans. Inst. Engrs.

Shipbuilders (Scotland) 97, 113.
J. Gruber, Design of blade profiles for axial-flow turbomachines. Maschinenbau

Technik 2, 200.
.1. T. Hamrick and W. L. Beede, Some investigations with wet compression.

Trans. ASME 75, 409.
A. G. Hansen, H. Z. Herzig, and G. R. Costello, A visualization study of secondary

flows in cascades. NACA Tech. Note No. 2947 (May).
M. C. Huppert and W. A. Benser, Some stall and surge phenomena in axial-flow

compressors. J. Aeronaut. Sci. 20,835.
T. lura and W. D. Rannie, Experimental investigation of propagating stall in

axial-flow compressors. Abstract: Mech. Eng. 76, 736.
0. H. Jacobson and P. Volkman, On the application of the Palouste turbo

compressor. ASME M. P. 53-SA-70 Los Angeles (June).
R. B. Johnson, Jr., What we know about stress-corrosion cracks in compressor

blades. Abstract: SAE Journal 61,28 (Dec.).
J. A. Johnsen and A. Ginsburg, Some NACA research on centrifugal compressors.

Trans. ASME 75, 805.
N. H. Kemp and W. R. Sears, Aerodynamic interference between moving blade,

rows. J. Aeronaut. Sci. 20, 585.
W. J. Kunz, Jr., Investigation of jet engine compressor stall and other transient

characteristics. SAE Trans. 61, 55.
F. E. Marble, Propagation of stall in compressor blade rows. Abstract: Aviationl

Week 58, 58 (Feb. 9).
A. W. McCoy and A. V. Hooper, Blade adjustment in axial-flow compressor

stages. J. Aeronaut. Sci. 20,43.
V. D. Naylor, Propeller parameters and the axial compressor. Aircraft Eng.

25, 190.
H. Pearson, The aerodynamics of compressor blade vibration. Engineer 196,

473; Aircraft Eng. 25, 309.
J. Revuz, Blade profile for axial compressors. Recherche a&ronaut. No. 31, 21

(Jan./Feb.).
J. R. Schnittger, Single degree of freedom flutter of compressor blades ill

separated flow. Abstract: Aeronaut. Eng. Rev. 12, 55 (Nov.).
W. R. Sears, On asymmetric flow in an axial-flow compressor stage. J. Appl.

Mechanics 20, 57.
F. Sisto. Stall-flutter in cascades. J. Aeronaut. Sci. 20,598.
L. H. Smith, S. C. Traugott, and G. F. Wislicenus, A practical solution of a three-

dimensional flow problem of axial-flow turbomachinery. Trans. ASME 75, 789.
J. D. Stanitz, Design considerations for mixed-flow centrifugal compressors with

high weight-flow rates per unit frontal area. NACA Research Memo. No.
E53A15 (March).

J. M. Stephenson, A note on the weight of the blades in an axial-flow compressor.
J. Aeronaut. Set. 20,427.

3. M. Stephenson, Efficiency and drag of an axial flow compressor stage. Air-
craft Eng. 25, 158.

3. M. Stephenson, On the stability of the flow of gas out of a compressor. J. Roy.
Aeronaut. Soc. 57, 345.

55

[h -ill U li lnll/ lll ll [ l l l l.. . .. °.. ..



J. M. Stephenson, Measurement of the profile drag of compressor and turbine
cascade and the effect of wakes in exciting vibration. J. Roy. Aeronaut. Soc.
57, 722.

J. M. Stephenson, The elimination of wall effects in axial-flow compressor stages.
J. Roy. Aeronaut. Soc. 57,241.

I. Stone, Why designers are using more plastics. Aviation Week 58, 43 (June 15).
T. P. Torda, H. H. Hilton, and F. C. Hall, Viscous flow through axial turbo

machines. J. Appl. Mech. 20,401.

207.4 Turbines and Their Components
1947
W. B. Brown, J. B. N. Livingood, et al., Cooling of gas turbines. NACA Research

Memos. No. ETB11c, d, e, f, and g.
J. G. Reuter and C. Gazley, Jr., Computed temperature distribution and cooling

of solid gas-turbine blades. NACA Research Memo. No. E7B1h (Feb.).

1948
W. D. Bowman, Analytical investigation of effect of water-cooled turbine blades

on performance of turbine-propeller power plants. NACA Research Memo.
No. ESE10 (Aug.).

W. B. Brown and J. N. B. Livingood, Cooling of gas turbines. IX. Cooling effects
from use of ceramic coatings on water-cooled turbine blades. NACA Research
Memo. No. E8H03 (Oct.).

J. E. Farmer, Relation of nozzle-blade and turbine-bucket temperatures to gas
temperatures in a turbojet engine. NACA Research Memo. No. E7L12 (April).

R. H. Kemp and W. C. Morgan, Analytical investigation of distribution of
centrifugal stresses and their relation to limiting operating temperatures in
gas-turbine blades. NACA Research Memo. No. E7IL5 (April).

R. C. Kohl and It. G. Larkin, Effect of pressure ratio and inlet pressure on the
performance of experimental gas turbine at inlet temperature of 8000 R.
NACA Research Memo. No. E8108 (Nov.).

H. Kottas and B. W. Sheflin, Investigation of high-temperature operation of
liquid-cooled gas turbine. NACA Research Memo. No. E8D12 (July).

G. L. Meyer, Determination of average heat-transfer coefficients for a cascade of
symmetrical impulse turbine blades. NACA Research Memo. No. ESH12
(Oct.).

M. B. Millenson and S. S. Manson, Determination of stresses in gas-turbine disks
subjected to plastic flow and creep. NACA Rept. 906.

W. C. Morgan, R. H. Kemp, and S. S. Manson, Vibration of turbine blades in a
turbojet engine during operation. NACA Research Memo. No. ETL18 (April).

1949
I. M. Davidson, Some properties of the compression shock in turbine and com-

pressor blade passages. Inst. Mech. Engrs. (London), J. and Proc. 161, 182.
E. Eckert and K. v. Vietinghoff-Scheel, Experimental study of flow past turbine

blades. NACA Tech. Memo. No. 1209 (June).
R. E. English and C. H. Hauser, Turbine-rotor-blade designs based on one-

dimensional flow theory. NACA Research Memo. No. E9C15 (June).
It. E. English, R. J. McCready, and J. S. McCarthy, Some effects of stator cone

angle and blade-tip leakage on 40-percent reaction turbine having rotor-blade
caps. NACA Research Memo. No. E8121 (March).

M. C. Huppert and C. MacGregor, Comparison between predicted and observed
performance of gas-turbine stator blade designed for free-vortex flow. NACA
Tech. Note No. 1810 (April).

R. H. Kemp and J. Schifman, Vibrational modes of several hollow turbine blades
and of solid turbine blade of similar aerodynamic design. NACA Research
Memo. No. E9G25 (Oct.).

F. D. Kochendorfer and J. C. Nettles, An analytical method of estimating turbine
performance. NACA Rept. 930.

W. C. Morgan, R. H. Kemp, and S. S. Manson, Vibration of loosely mounted
turbine blades during service operation of a turbojet engine with centrifugal
compressor and straight-flow combustion chambers. NACA Research Memo.
No. E9107 (Nov.).

C. Yaker and F. B. Garrett, Cyclic operation of cast vitallium turbine blades at
an exhaust-cone gas temperature of 1,4400--±200 F. NACA Research Memo.
No. E9G13 (Sept.).

I5



1950
G. M. Ault and G. C. Deutsch, Review of NACA research on materials for gas-

turbine blades. SAE Quart. Trans. 4,398.
C. Bellenot and J. Lallve d'Epinay, Self-induced vibrations of turbomachine

blades. Brown Boverl Rev. 37, 368.
W. B. Brown and P. L. Donoughe, Extension of boundary-layer heat-transfer

theory to cooled turbine blades. NACA Research Memo. No. E50F02 (Aug.).
W. B. Brown and J. B. Esgar, Analytical determination of local surface heat-

transfer coefficients for cooled turbine blades from measured metal tempera-
tures. NACA Research Memo. No. E50F09 (Aug.).

E. l)uncombe, A method of estimating optimum turbine operating conditions for
a range of nozzle and blade angles. Nat. Research Council Can. Rept. No.
MT-13 (June 2).

E. It. 0. Eckert and T. W. Jackson, Analytical investigation of flow and heat
transfer in coolant passages of free-convection liquid-cooled turbines. NACA
Research Memo. No. E5OD25 (July).

H. H. Ellerbrock, Jr., and L. J. Schafe.x Jr., Application of blade cooling to gas
turbines. NACA Research Memo. No. E50A04 (May).

H. H. Ellerbrock, Jr., and R. R. Ziemer, Preliminary analysis of problem of
determining experimental performance of air-cooled turbine. NACA Research
Memos. No. E50A05 (June) ; ESOAO6 (June) ; E5OE18 (Aug.).

G. W. Englert and A. 0. Ross, Investigation of first stage of a two-stage turbine
designed for free-vortex flow. NACA Tech. Note No. 2107 (June).

(G. Flilgel, Design and systematic analysis of new blade profiles for steam- and
gas-turbines. Forsch. Gebiete Ingenieurw. 16, 125.

J. C. Freche, Further investigation of a gas turbine with National Bureau of
Standards body 4811C ceramic rotor blades. NACA Research Memo. No.
E9L07 (March).

.1. C. Freche and A. J. Diaguila, Heat-transfer and operating characteristics of
aluminum forced-convection and stainless-steel natural-convection water-cooled
single-stage turbines. NACA Research Memo. No. E50DO3a (June).

J. Geiger, The influence of twist on the natural frequency and the direction of
vibration of steam and gas turbine blades. Schweiz. Bauztg. 68, 17 and 38.

A. W. Goldstein and A. Mager, Attainable circulation of airfoils in cascade.
NACA Rept. No. 953.

T. J. Hargest, The theoretical pressure distributions around some conventional
turbine blades in cascade. Aeronaut. Research Council Gt. Brit. R and 31
2765 (Mar.).

C. H. Hauser, H. W. Plohr. and G. Sonder, Study of flow conditions and deflection
angle at exit of two-dimensional cascade of turbine rotor blades at critical
and supercritical pressure ratios. NACA Research Memo. No. E9K25 (Mar.).

J. C. Hubbartt, Comparison of outside-surface heat-transfer coefficients for
cascades of turbine blades. NACA Research Memo. No. E50C28 (July).

J. Kestin, The reheat factor in turbines and turbocompressors: new formulae for
calculating the factors for units with finite stages based on known methods used
on the infinite stage assumption. Aircraft Eng. 22,361.

H. Kohlmann. The development of a hollow blade for exhaust gas turbines.
NACA Tech. Memo. No. 1289 (Dec.).

L. H. Leedham, Some problems in the manufacture of experimental gas turbines.
Inst. Mech. Engrs. (London), J. and Proc. 163, 281.

.1. N. B. Livingood and 'V. It. Brown, Analysis of spanwise temperature distribu-
tion in three types of air-cooled turbine blade. N.\CA Rept. No. .994.

It. Plunkett, Free and forced vibrations of rotating blades. J. Aeronaut. Sci.
18, 278.

W. B. Schramm, A. J. Naechtigall and V. L. Arne, Preliminary analysis of effects
of air cooling turbine blades on turbojet-engine performance. NACA Research
Memo. No. E5OE22 (August).

D. H. Silvern and AV. R. Slivka, Analytical investigation of turbines with
adjustable stator blades and effect of these turbines on jet-engine performance.
NACA Research Memo. No. E50E05 (July).

A. G. Smith and R. D. Pearson, The cooled gas turbine. Inst. Mech. Engrs.
(London), J. and Proc. 163,221.

1951

V. L. Arne and A. J. Nachtigall, Calculated effects of turbine rotor-blade cooling-
air flow, altitdl ind crino.ssor bleed point nn f,;,f4irniance of a turbojet
engine. NACA Research Memo. No. E51E24 (Aug.).

57



T. W. F. Brown, The effect of the radiation correction on cooling loss in high-
temperature cooled gas turbines. Abstract: Aircraft Eng. 23, 315.

A. J. DIagulila and J. C. Freche, Blade-to-coolant heat-transfer results and
operating data from a natural-convection water-cooled single-stage turbine.
NACA Research Memo. No. E51117 (Nov.).

E. R. 0. Eckert and J. B. Esgar, Survey of advantages and problems associated
with transpiration cooling and film cooling of gas-turbine blades. NACA
Research Memo. No. E50K15 (Feb.).

E. R. G. Eckert, T. W. Jackson, and A. C. Francisco, Investigations of slot con-
figurations for film-cooled turbine blades by flow visualization methods. NACA
Research Memo. No. E5OKO1 (Jan.).

V3. R. G. Eckert and J. N. B. Livingood, Calculations of laminar heat transfer
around cylinders of arbitrary cross section and transpiration-cooled walls
with application to turbine blade cooling. NACA Research Memo. No. E51F22
(Sept.).

H. H. Ellerbrock, Jr., Some NACA investigations of heat transfer of cooled
turbine blades. Inst. Mech. Engrs. (London), General discussion on heat
transfer (Sept.).

.1. B. Esgar and A. L. Lea, Determination and use of the local recovery factor for
calculating the effective gas temperature for turbine blades. NACA Research
Memo. No. E51G10 (Sept.).

.1. C. lreche and F). F. Schum, Determination of blade-to-coolant heat-transfer
coefficients on a forced-convection water-cooled single-stage turbine. NACA
Research Memo. No. E51E18 (July).

.1. C. Freche and E. F. Schum, Determination of gas-to-blade convection heat-
transfer coefficients on a forced-convection, water-cooled single-stage almuinum
turbine. NACA Research Memo. No. E50J23 (Jan.).

A. C. Hagg, B. Cametti, and G. 0. Sankey, A high-speed, high temperature preci-
sion testing machine for gas turbine disk research. Proc. Soc. Exptl. Stress
Anal. 8, 17.

,J. E. Hubbartt and E. F. Schum, Average outside-surface heat-transfer coefficients
and velocity distributions for heated and cooled impulse turbine blades in static
cascades. NACA Research Memo. No. ESOL20 (Mar.).

T. W. Jackson and J. N. B. Livingood, Analytical investigation of two liquid
cooling systems for turbine blades. NACA Research Memo. No. E51F04 (Aug.).

P. F. Martinuzzi, Theory of the radial inflow turbine. ASME M. P. No. 51-F-15.
A. McSurely, NACA shows cooler blades for hot jets. Aviation Week 55, 16

(Oct. 22).
E. H. W. Schmidt, Heat transmission by natural convection at high centrifugal

acceleration In water-coiled gas-turbine blades. Abstract: Aircraft Eng. 23,
315.

D. H. Silvern and W. R. Slivka, Experimental investigation of an 0.8 hub-tip
radius-ratio nontwisted-rotor-blade turbine. NACA Research Memo. No.
E51G14 (Dec.).

W. R. Slivka and D. H. Silvern, Analytical evaluation of aerodynamic character-
Istics of turbines with nontwisted rotor blades. NACA Tech. Note No. 2365
(May).

W. L. Stewart, Analytical investigation of flow through high-speed mixed-flow
turbine. NACA Research Memo. No. E511H06 (Oct.).

H. Woodhouse, Turbine blade fastenings. Machine Design 23, 148 (Feb.).
Cooling problems In gas turbines. Engineer 191,105.
Measuring blade strain. Aeroplane 81, 55.

1952
S. Alpert, Some general considerations in the design of axial flow gas turbines.

SAE Quart. Trans. 6,606.
K. Bammert, Der Wiirmetibergang bel Umstr6mung von innergektihlten iber-

druckschaufeln. Forech. Gebiete Ingenieurw. 18,81.
E. R. Bartoo L. J. Schafer, Jr., and H. T. Richards, Experimental investigation

of coolant-flow characteristics of a sintered porous turbine blade. NACA
Research Memo. No. E51K02 (Feb.).

J. L. Bogdanoff, Whirling of a bladed disc. 3. Aeronaut. Sci. 19,519.
W. B. Brown and H. 0. Slone, Pressure drop in coolant passages of two air-cooled

turbine-blade configurations. NACA Research Memo. No. E52D01 (June).
Chung-Hua Wu and C. A. Brown, A theory of the direct and inverse problems of

compressible flow past cascades of arbitrary airfoils. J. Aeronaut. Sci. 19, 183.

58



U. 0oian, Beat trauger in air-cooled gas-turbine blades. Engineering 173, 21.
D. Demoutter, British standardize compressor blade dimensioning. Aviation Age

A8 35Oa6 ly).
D. A. Drew, Turbine stresses in aero-engines. Aircraft Eng. 24,138.
H. .L Ellerbrock, Jr., F. S. Stepka, R. 0. Hickel, et aL, Experimental investiga-

tion of air-cooled turbine blades In turbojet engine. NACA Research Memos.
No. EW0104 (Dec. 1950) ; E50114 (Nov. 1950) ; E50J06 (Dec. 1950) ; E5i1A19
(Apr. 1951) ; E51A22 (Apr. 1951) ; E51C29 (May 1951) ; E51E23 (Sept. 1951);
E51H14 (Oct. 1951) ; E•1J10 (Dec. 1951) ; and E52B13 (May 1952).

C. R. Faulders, An interferometric Investigation of the fow through a cascade of
turbine nozzle blades. Abstract: Mech. Eng. 74,668.

M. Faury, lPtude de rendement d'un etage de turbine. Technique et Science
a6ronaut. No. 5, 293.

H. Hausenblas Die radiale Vertellung der StrOmung durch Axialturbinen.
Motortech. Z. 13, 160.

A. Johnsen and A. Ginsburg, Some NACA research on centrifugal compressors.
ASME M. P., New York.

M. C. Kofskey, H. E. Rohlik, and D. E. Monroe, Experimental investigation of
flow in an annular cascade of turbine nozzle blades of constant discharge
angle. NACA Research Memo. No. E52A09 (Mar.).

J. N. B. Livingood and W. B. Brown, Analysis of temperature distribution In
liquid-cooled turbine blades. NACA .Rept. 1066.

C. A. MacGregor, Two-dimensional losses in turbine blades. J. Aeronaut. Sci.
19, 404.

P. F. Martinuazi, Multistage radial turbines. Trans. ASME 74, 663.
C. Mortarino, Esperimenti su alette in schiera per funzionamento a turbina.

Aerotecnica 32, 192.
A. J. Nachtigall, C. F. Zalabak, and R. R. Ziemer, Investigations of air-cooled

impeller performance and turbine rotor temperatures in modified J33 split-disk
rotor up to speeds of 10,000 RPM. NACA Research Memo. No. E52C12 (May).

W. R. Petersen, Improving turbojet service life. Aero Dig. 64, 50 (June).
L. J. Schafer, Jr., E. R. Bartoo, and H. T. Richards, Experimental investigation

of the heat-transfer characteristics of an air-cooled sintered porous turbine
blade. NACA Research Memo. No. E51K08 (Feb.).

E. H. W. Schmidt, Heat transmission by natural convection at high centrifugal
acceleration in water cooled gas turbine blades. Inst. Mech. Engrs. (London),
Proc. of general discussion heat transfer, p. 361.

W. B. Schramm, R. R. Ziemer, R. H. Kemp, and M. L. Moseson, Investigation of
air-cooled turbine rotors for turbojet engines. NACA Research Memos. No.
E51Ill and E51JO3 (Jan.).

E. F. Schum, J. C. Freche, and W. J. Stelpflug, Comparison of calculated and
experimental temperatures of water-cooled turbine blades. NACA Research
Memo. No. E52D21 (July).

R. Staniforth, Contribution to theory of effusion cooling of gas turbine blades.
Inst. Mech. Engrs. (London), Proc. of general discussion on heat transfer,
p. 446.

W. T. von der Nuell, Single-stage radial-turbines for gaseous substances with
high rotative and low specific speed. Trans. ASME 74,499.

G. F. Wislicenus, Three dimensional flow theory of axial-flow compressors.
ASME M. P., New York.

Welded gas turbine blades. Engineer 194,22.

1953
J. S. Alford, Concepts of efficiency of weight and useful load relations in disk

wheels of aircraft gas turbines. Abstract: Mech. Eng. 75,737.
H. W. Allen, M. G. Kofskey, and R. E. Chamness, Experimental investigation of

loss in an annular cascade of turbine nozzle blades of free vortex design. NACA
Tech. Note No. 2871 (Jan.).

R. Birmann, The elastic-fluid centripetal turbine for high specific outputs.
Abstracts: Mech. Eng. 75,494.

E. A. Bridle, Some high speed tests on turbine cascades. Aeronaut. Research
Council, Gt. Brit., Rept. and Mem. No. 2697.

C. C. Clark, Panel answers questions on manufacturing turbine engine blading.
Abstract: SAE Journal 61, 77 (Sept.).

J. A. Dunsby, Schlieren tests on some conventional turbine cascades. Aeronaut.
Research Council, Gt. Brit., Rept. and Mem. No. 2728.

59



H. H. Ellerbrock, Jr., El. F. Schum, and A. J. Nachtigall, Use of electric analogs

for calculation .,f temperature distribution of cooled turbine blades. NACA

Tech. Note No. 3060 (Dec.).
C. R. Faulders, An interferometric study of the boundary layer on a turbine

nomfle blade. Abstract: Mech. Eng. 75, 495.
J. C. Freche, A summary of design information for water-cooled turbines. NACA

Research Memo. No. E51A03 (Mar.).
T. J. Hargest, The theoretical pressure distributions around some conventional

turbine blades in cascade. Aeronaut. Research Council, Gt. Brit., Itept. and

Mew. No. 2765.
J. N. B. Livingood and E. R. G. Eckert, Calculation of transpiration-cooled gas-

turbine blades. Trans. ASME 75,1271.
E. N. Petrick and D. W. Craft, The effect of rotor speed upon the effectiveness of

cooling a radial flow turbine with air. Purdue University and Purdue Re-

search Foundation, Gas Turbine Laboratory Rept No. 1-53-1 (Nov.).

J. TReeman, R. W. A. Buswell, and D. G. Ainley, An experimental air-cooled

turbine. Engineer 195, 674, 712 and 731; Aircraft Eng. 25, 227 and 269.

R. L. Robinson, Some theoretical aspects of centripetal turbines. Abstract:

Mech. Eng. 75, 584.
H. E. Roblik, H. W. Allen, and H. Z. Herzig, Study of secondary-flow patterns in

an annular cascade of turbine nozzle blades with vortex design. NAVA Tech.

Note No. 2909 (Feb.).
G. Sines, The dynamics and lubrication of a miniature turbine rotor. ASME

M. P. •--A-36, Los Angeles (July).
An experimental air-cooled turbine. Engineer 195,688.

High-temperature gas turbines. Engineer 195, 702.

New technique in turbine design. Am. Aviation 17,36 (Aug. 17).

Shrouded turbine blading. Oil Engine 21,35.

208. COMPOUND ENGINES

1950
E. J. Manganlello, L. V. Humble, and D. S. Boman, Compound engine systems for

aircraft. SAE Quart. Trans. 4, 79.
P. H. Wilkinson, Compounding is here to stay. Aero Dig. 61,36 (Sept.).

A combination piston and turbine engine. Engineer 190,214.

Compound interest. Flight 58, 122.
Power recovery turbines increase output 20 percent. Automotive Inds. 102. 4i)

(June 15).
Wright Turbo-Cyclone 18. Aero Dig. 61,24 (July).

Wright's exhaust gas slave turbine. Am. Aviation 14,27 (June 15).

1951
Compounded power-units. Flight 60,26.

Miracle engine. Aero Dig. 62, 17 (May).

1952
G. L. Christian, Turbo compound: transport fuel saver. Aviation Week 56, 35

(Feb. 10).
F. S. Hunter, Comparative data on turbo-compound. Am. Aviation 16, 34 ,.

(Dec. 22).
B. I. Sather, F. R. Schuricht, and A. E. Biermann, Summary of investigation of

two-stroke cycle gas-generator aircraft engine. Trans. ASME 74, 637.

P. H. Wilkinson, Napier Nomad. Aviation Age 17,40 (Jan.).

P. H. Wilkinson, New French compounded engine. Aviation Age 17, 42 (Feb.).

How the R-350 looks after 80,000 hoti's. Am. Aviation 15, 25 (Feb. iS).

1953
It. R. Mock and N. B. Jamieson, The future of the turbo-compound engine. ASME

M. P. No. 53-A 234.
Ctirtiss-Wright turbo-compound engine. Shell Aviation News No. 182, 20 (Aig).

Latest version. Am. Aviation 16, 42 (March 30).

Napier Nomad diesel-gas turbine. Gas Oil Power 48, 85.

New Nomad's fuel appetite is small. Aviation Week 58,30 (April 6).

The Napier "Nomad" compound diesel engine. Engineering 175, 388; Engineer

195, 422.
The new Nomad. Aeroplane 84,334.
Wright modifies turbo-compound for safety. Aviation Week 58, 87 (May 18).

60



Wright turbovompound engines built on autonmatic assembly lines. Automotive
Indb. 109, 52 (Dec. 1).

2". THRUST AUGMENTATION1947
D. S. Gabriel, E. V. Martinson, and I. H. Essig, Experimental investigation of

performance and operating characteristics of a tail-pipe burner for a turbojet
engine. NACA Research Memo. No. E7G03 (Oct.).

B. T. Lundin, H. W. Dowman, and D. 8. Gabriel, Experimental investigation of
thrust augmentation of a turbojet engine at zero ram by means of tail-pipe
burning. NACA Research Memo. No. E6J21 (Jan.).

1948
B. Barton, 11. W. Dowman, and W. C. I)ackis, Experimental investigation of

thrust augmentation of axial-flow-type 4,(00-pound thrust turbojet engine by
water and alcohol injection at compressor inlet. NACA Research Memo. No.
E7KI4 (July).

W. A. Fleming, R. 0. Dietz, Jr., R. L. (,olladay, C,. Wischnek, and J. K. Kuenzig,
Altitude-wind-tunnel investigations of thrust augmentation of a turbojet
engine. NACA Research Memos. No. Et"l2 ('ept. 1946) ; E7C12 (May 1947)!
E7F10 (Aug. 1947) ; E7L16 (June 1948).

W. A. Fleming and L. E. Wallner, Altitude-wind-tunnel investigation of tail-pilmp
burning with a Westinghouse X24C-4B axial-flow turbojet engine. NACA
Research Memo. No. E8.125e (Dec.).

E. W. Hall and E. C. Wilcox, Theoretical comparison of several methods of thrust
augmentation for turbojet engines. NACA Research Memo. No. E8HI1 (Oct.).

W. L. Jones and H. W. Engleman, Experimental investigation of thrust augmen-
tation of 4,000-pound thrust centrifugal-flow-type turbojet engine by injection
of water and alcohol at compressor inlets. NACA Research Memo. No. E7J19
(May).

1949
E. W. Conrad and W. R. Prince, Altitude performance and operational character-

istics of 29-inch diameter tail-pipe burner with several fuel systems and flame
holders on J35 turbojet engine. NACA Research Memo. No. E9GOS (Nov.).

1950
E. W. Hall. Comparison of various methods of thrust augmentation of turbojet

engines. Aeronaut. Eng. Rev. 9, 25 (Jan.).
KE . Hall and E. C. Wilcox. Theoretical comparison of several methods of

thrust augmentation for turbojet engines. NACA Rept. 902.
B. T. Lundin, Theoretical analysis of various thrust-augmentation cycles for

turbojet engines. NACA Rept. 981.

H1. E. Schmitt. Turbojet afterburning without an afterburner. Aeronaut. Eng.
tRev. 9,18 (Dec.).

A. 'I. Trout, Theoretical turbojet thrust augmentation by evaporation of water
(during compression as determined by use of a Mollier diagram. NACA Tech.
Note No. 2104 (June).

E. C. Wilcox, Turbojet thrust augmentation by evaporation of water prior to
mechanical eompression as determined by use of psychrometric clart. NA('A
Tech. Note No. 2105 (June).

1951
W. L. Beede, J. T. Hamrick. and J. R. Withee, Jr., Evaluation of centrifugal

compressor lperformance with water injection. NACA Research Memo. No.
E51E21 (July).

K. Kovach, W. L. Beede, and J. T. Hamrick, Experimental evaluation by thermo-
dynamic methods of work input to a centrifugal compressor operating with
water injection. NACA Research Memo. No. ESO)J31 (Jan.).

Z. Plaskowski, The use of auxiliary rockets in high-speed aircraft. Aircraft
Eng. 23,72.

E. C. Wilcox and A. M. Trout. Analysis of thrust augmentation of turbojet
engines by water injection at compressor inlet including charts for calculating
compression processes with water injection. NACA Relit. 1X(K.

Advantages of afterburning held possible without using afterburner. CADO
Tech. Data Dig. 16, 5 (Jan.).

292892--54---5

61

+ . ... .... .|1• :1 . ..1 : : i i I . . . I : . ..



a,

1932
H. 0. Adrlon. Afterbarners prove worth in Navy planes. Abstract: SAE Journal

60, 111 (June).
S. G. Allerton, Thrust augmentation. J. Soc. Licensed Aircraft Engr. 1, 14.
J. Blanc, Devellopement de la rechauffe pour le turboreacteur Nene Hispano Suiza.

Technique et Science Aeronaut. No. 5, 3"-0.
W. T. Gunston, Boosting gas turbines. Flight 61, 36.
R. V. Hensley, Theoretical augmentation of turbine-propeller engine by com-

pressor-inlet water injection, tail-pipe burning, and their combination. NACA
Tech. Note No. 2672 (Mar.).

R. V. Hensley, Theoretical performance of an axial-flow compressor in a gas-
turbine engine operating with inlet water injection. NACA Tech. Note No.
2673 (Mar.).

F. S. Hunter, Is turbojet answer to C-46 weight problem? Am. Aviation 16, 24
(Oct. 13).

Y. Kress and F. J. Hill, Afterburners with variable nozzles. SAE Pre. No. 824,
Los Angeles (Oct. 3) ; Abstract: Aircraft Eng. 24,371.

G. W. Lawson and W. C. Alexander, Added kick for turbojet engines. Gen. Elec.
Rev. 55, 38 (July).

It. McLarren, Afterburner. Aero Dig. 64,60 (Feb.).
P. H. Wilkinson. French Nene afterburner. Aviation Age 17, 34 (Mar.).
Afterburners and variable nozzles. Aeroplane 83,665.
Afterburning: a review of current American practice. Flight 62, (48.
C-46 sports small turbojet engine. Western Aviation 32,19 (Nov.).
Details of DC-3's auxiliary jet. Aviation Week 56,32 (June 2).
Engineering the Cutlass afterburner. Aviation Week 56,23 (Jan. 28).
Engineers meet afterburner challenge. Aviation Week 57,21 (Nov. 3).
For the big push-the afterburner. Western Aviation 32, 29 (Oct.).
Jet boost for transports: small turbojets as take-off aids, Flight 62, 673.
Turbojet assist ups DC-3 performance. Am. Aviation 15, 32 (Apr. 14).

1953
GI. IA. Christian, Jet units may raise C-44; profitability. Aviation Week 59, 38

(Aug. 10).
C. Kimmerer., Wassereinspritzung in (tasturbiiiei-Brennkamnmern. Motortech.

Z. 14, 338.
ft. Kress, Afterburners and variable nozzles. S. -, Trans. 61,165.
E. S. Moult, Water injection; what it is an, , nat it does. De Havilland (Qoz.

128 (Aug.).
F'. C. Newton, Afterburners-are they worth while? Aeronaut. Eng. Rev. 12,

42 (Oct.) : Aeroplane 85, 3%.3.
E. Siinger, Air admixture to exhaust jets. NACA Tech. Memo. No. 1357 (July).
Foreign afterburners. Aviation Week 59,440 (Sept. 14-).
Jet boost package for C-46. Aviation Age 20, 6 (Aug.).
Small jets for performance boosting. Aeroplane 85,628.

210. ENGINE NOISE
1950
E. D. D. Dickson and D. L. Chadwick. Observations on disturbances of equilih- ., ..

rium and other symptoms by jet engine noise. RAF Flying Personnel Research
Committee (Gt. Brit.) Rept. No. 7406 (Nov.).

S. C. Ghose, A comparative study of the noise from tu0rbojet and reeiprw-atinn
engines in flight. J. Roy. Aeronaut. Soc. 54,697.

Jet noise studied. Aviation Week 53,32 (Dec. 4).

1951
11. 0. Parrack and D. H. Eldredge. Noise problems associated with aircraft

maintenance. CADO Tech. Data Dig. 16,22 (July).
J. Tonndorf, Auditory perception in noise. J. Aviation Med. 22,491.
Aircogled Jet engine muffler. Aviation Age 16,36 (Aug.).
Jet rig cans noise, speeds tests. Aviation Week 55,49 (Nov. 26).
Silence is golden. Western Flying 31,22 (Mar.).
Tones down jets. Aviation Week 54,48 (Mar. 12).

1952
H. C. Hardy, Design characteristics for noise control of Jet engine cells. J.

Acoust. Roc. Amer. 24,1&5.

62



H. H. Hubbard, A survey of the aircraft noise problem with special reference to
its physical aspects. NACA Tech. Note No. 2701 (May).

H. H. Hubbard and L. W. Lassiter, Some aspects of the aircraft noise problem.
Aeronaut. Eng. Rev. 11, 28 (July).

L. W. Lassiter, Noise from intermittent Jet engines and steady-flow jet engines
with rough burning. NACA Tech. Note No. 2756 (Aug.).

L. W. Lassiter and H. H. Hubbard, Experimental studies of noise from subsonic
jets in still air. NACA Tech. Note No. 2757 (Aug.).

H. E. von Gierke, H. 0. Parrack, W. J. Gannon, and R. G. Hansen, Noise field
of a turbojet engine. J. Acoust. Soc. Amer. 24,169.

Jet test-bed silencing. Aeroplane 83,789.
Maxim silencer for installed Jet engines. Shell Aviation News No. 169, 23

(July).
Silencing a jet engine test house. Interavia 7,504.
Why jet engines seem so noisy. Aviation Week 57,29 (Sept. 8).

1953
R. H. Bolt, Aircraft noise problem. J. Acoust. Soc. Amer. 25,363.
H. C. Hardy, Noise control measures for Jet engine test installations. J. Acoust.

Soc. Amer. 25,423.
D. M. Hazard, Aircraft engine noise control as viewed by the engine manufac-

turer. J. Acoust. Soc. Amer. 25,412.
H. H. Hubbard and L. W. Lassiter, Experimental studies of jet noise. J. Acoust.

Soc. Amer. 25,381.
It. D. Lemmerman, Materials and structures problems in aircraft noise control.

J. Acoust. Soc. Amer. 25,438.
J. E. Lett, Noise: a problem in air transport and in ground operations. Aeronaut.

Eng. Rev. 12,65 (April).
G. M. Lilley, R. Westley. A. H. Yates, and J. R. Busing, Some aspects of noisp.

from supersonic aircraft. J. Roy Aeronaut. Soc. 57, 396.
0. K. Mawardi and 1. Dyer, On noise of aerodynamic origin. J. Acoust. Soc.

Amer. 25, 389.
E. S. Mendelson, Reduction of aircraft engine noise hazards. J. Aviation

Medicine 24, 340.
J. S. Murphy, Wall helps solve jet noise problem. Am. Aviation 16, 45

(March 2).
A. Powell, Noise of choked jets. J. Acoust. Soc. Amer. 25,385.
A. Powell, The noise of a pulsejet. .r. Helicopter Assn. Gt. Brit. 7, 32 (June).
E. J. Richards, Research on aerodynamic noise from jets and associated problems.

J. Roy. Aeronaut, Soc. 57,318.
P. S. Veneklasen, Noise characteristics of pulsejet engines. J. Acoust. Soc. Amer.

25, 378.
P. 5. Veneklasen, Noise control for ground operation of the F-89 airplane. J.

Acoust. Soc. Amer. 25, 417.
H. E. von Gierke, Physical characteristics of aircraft noise sources. J. Acoust.

Soc. Amer. 25, 367.
R. J. Wells and B. E. Crocker, Sound radiation patterns of gas turbine exhaust

stacks. J. Acoust. Soc. Amer. 25, 433.
Aeronautical acoustics. Engineering 175, 733.
Avro kills Orenda jet test noise. Aviation Week 58,40 (May 18).
Hawker theory explains soni, "bang." Aviation Week 58, 21. (Feb. 23).
Jet-blast problem. Science News Letter 63, 4.
Noise from supersonic aircraft. Engineering 175. 439.
Noise is cut in new pulseJet engine. Aviation Week 59,41 (Sept. 28).
Tailpipe "teeth" cut jet engine noise. Aviation Week 59,28 (July 6).

211. METALLURGY AND FABRICATION
1950
A. T. Colwell, K. M. Bartlett, and R. E. Cummings, Seven ways to produce turbine

blades. Abstract: SAE Journal 58,48 (June).
D. N. Frey, J. W. Freeman, and A. E. White, Fundamental effects of aging on

creep properties of solution-treated low-carbon N-155 alloy. NACA Rept. 1001.
F. B. Garrett and C. Yaker, Turbojet-engine evaluation of AISI 321 and AISI 347

stainless steels as nozzle-blade materials. NACA Research Memo. No. E9K17
(Feb.).

63



J. Geschelln, Powdered iron blades for gas turbines. Automotive Inds. 103, 40
(Nov. 15).

W. C. Heath, Stamped jet engine p)arts made by special techniques. Abstract:
SAE Journal 58, 29 (Aug.).

R. It. Johnson, Jets test designers' aud metallurgists' ingenuity. Iron Age 166,
73 (Aug. 10).

It. P. Kroon and F. D. Bergvall, Subassembly procedure aids production of
Westinghouse turbojet engine. Abstract : SAE Journal 58, 57 (July).

M. J. Manjoine, Effect of rate of strain on the flow stress of gas turbine alloys at
1,200° and 1,500° F. Proc. ASTM 50, 931.

N. L. Mochel, Metals for gas turbines. Mech. Eng. 72, 462.
E. Siinger, The construction problems of rocket motors. Weltraunifalirt 1950,

Nos. 1 and 2.
H. Scott, Gas turbine alloys, 10 years later. .Metal Progretss 58, 503 (Oct.).
W. Siegfried, NMaterials used in the development of thermal engines. Schweiz.

Bauztg. 68, ',91 and 606.
G. G. Smith, Gas turbines: high temperature and high strength steels. Iron and

Steel (London) 23, K5 (Mar.).
G. Stern and J. A. Gerzina, Making jet engine blades by powder metallurgy.

Iron Age 165, 74 (Feb. 23).
M. J. Whitman, R. W. Hall. and C. Yaker. Resistance (if six cast high-temperature

alloys to cracking caused by thermal shock. NAC 'A Tech. Note No. 2037 (Feb.).
Heat shading of metals aids gas turbine research. Aviation Operations 14, 26

(Aug.).
Machining aircraft turbine blades. Machinery (New York) 56, 165 (Aug.).
Properties of Nimonic 90. Aeroplane 79, 559.
Turbine-blade polishing. Aircraft Production 12,248 (Aug.).

1951
H. Albert. Unusual set-ups for machining Thunderjet -?arts. Machinery (New

York) 57, 187 (July).
A. H. Allen, Research pushed on gas turbine blade materials. Steel 129, 72

(Aug. 27).
N. P. Allen, A survey of the development of creep-resisting alloys. Engineering

171, 235.
N. P. Allen, Creep-resisting alloys for gas turbines, Nature 167, 836.
A. Ashburn, How to work titanium and its alloys. Am. Machinist 95, 145

(June 11).
W. 0. Binder, The development of low-carbon N-155 alloy for zas-turbine con-

struction. J. Iron Steel Inst. (London) 167, 121.
T. Bishop. High-temperature steels and alloys for gas turbines. Metal Progr.

59, 653 (May).
R. WV. A. Buswell. I. Jenkins, and W. R. Pitkin. Sintered alloys for high-tempera-

ture service in gas turbines. G. E. C. Journal (Gt. Brit.) 18, 139.
0. L. Christian, Sandwich metal stands up to heat. Aviation Week 55, 34

(Sept. 17).
J. C. Cunningham, Threedinmensional machining of Allison jet-engine inducers.

Machinery (New York) 57, 203 (July).
G. H. De Groat. Producing Pratt and Whitney .jet-engine compnressor blades.

Machinery (New York) 57, 164 (July).
D. Desoutter, Nimonic. Aviation Age 16, 44 (Nov.).
L. W. Eastwood. Magnesium rare ea rth alloys. Prodnut Eng. 22, 158 (Sept.).
G. Elwors, Preloca"tion simplifies turbine blade location. Iron Age 167, 90

(May 24).
Jt. F. Erthal, Navy stOndies jet structural alloys-at intermediate temperatures.

Iron Age 167, 91 (May 10).
.J. W. Freeman, G. F. Comstock. an(d A. E. White, Rupture and creep characteris-

tics of titanium-stabilized stainless steel at 1,100' to 1,300° F. ASME 'M. P.
No. 51-A-46.

J. W. Freeman. E. E. Reynolds, and A. E. White. Rupture properties of low-
carbon N-155 type alloys made with a columbiuni-tantalunm ferro-alloy. NACA
Tech. Note No. 2469 (Oct.).

D. N. Frey. J. W. Freeman, and A. E. White, Fundamental aging effects influenc-
ing high-temperature properties of solution-treated Inconel-X. NACA Tech.
Note No. 2385 (June).

J. Gescbelln. 'Making jet engine inducers an exacting process. Automotive Inds.
105, 54 (July 1).

64



K. Gruhe, It. Kaiser. L. WV. Eastwvood. C .NLS4liwart'i, and H. C'. Cross, Develop-
itikent of inagnesium-cerium forged ailloys for elevated-ttiaiperature service.
NAt'A Tech. Note No. '2825 (Mar.).

J1. L. Ham, An inltrodluct ion to arc-cast inolybdentiun and its alloys. Trans. ASME,
73, 723.

H[. Hanink, A realistic approach 1io th litisi' of t itaniimn. Producet Eng. 22, 164-
(Nov.).

(.1.. Heimerl anid 11. V". l~arret t. A sti rcturkii-eftivionvy evaluation (if titainiumt
at orml nd levte tejie~Ii~rs.NACA Teci. Note No. 2269 (Jain.).

C. A. Hoffman, C. F. Itohards, and C'. Yaker, Etfects of some11 solution treatmeiits
followed by an inginig treatment oin the life- or small cast gats-tuirbine blades of
a cobalt-chromiumn base alloy. NACA Tech. Notes No. 2320 (Mar.) and 2513
(oct.).

W. 0. Hubbell, Nleta L'-g,ZiCat investigation of ceramics andl special alloys at high
temperature. Shell Aviation News -No. 16;2. 14 (iDev.).

A. E. Jlohnison, Creep unditer co4mp~lex stress systems at elevatedl temiperatures.
hIst. Mech. Engrs. I London), .1. and Proc. 164, 432.

J. B. Johnson andl E. J. Hlassell, Titanium ii aiircraft. Metal Progr. 60, 51 ( Sept.).
It. B. Johnson. High-temperature problems in aircraft jet engines and turbo-

superchargers. Metal Progr. 59, 503 (Apr.).
H. V. Kinsey, Metallurgical aspects of gas turbinies. ASME NM. P., Tot-onto.
H. E. Lardge, Welding on gas. turbine engines tor aircraft. Trans. Wnt.Ielding

14, 85 (June).
R. Le Grand, Converted tiler laps jet blades at Wright. Ani. Machinist 95, 13

(May 14).
R. A. Long, K. C. Dike, and H. It. Bear, Some properties of high-purity sintered

wrought molybdenum metal at temperatures up to 2,4000 F. NACA Tech.
Note No. 2319 (M~ar.).

R. A. Long, K. C. Dike, and H. R. Bear, Strength of pure molybdenum at 1,8000
to 2,4000 F. Metal Progr. 60, 81 (Sept.).

E. F. Losco, Discalloy. WVestinghouse Engr. 11, 50 (Mar.).
C. W. MacGregor aind F. J. Walcott, .1r., Investigation of torsion creep-to-rupture

properties of N-4155 alloy. NA( A Itesearch Memo. No. 511E04 (Aug.).
J1. Marin, A survey of recent res(,arch on creep of engineering nmaterials. Appi.

Meceh. Rev. 4, 633.
A. A. M1erry, New mnachine-tool. typies make axial-flow jets in quantity. Am.

M1achinist 95, 99 (Auig. 6).
R. L. Noland, Strength of several steels for rocket chambers subjected to high

rates of heating. J. Am. Rocket Soc. 21, 154.
R. M. Parke, Molybdenum-a new high-temperature metal. Mletal Progr. 60,

81 (July).
J1. M. Robertson, Metals for gas turbines. J. Birmingham Met. Soc. 31, 122.
.1. M. Robertson, Welding in relation to gas turbine,, for use onl land. Trans.

Inst. Welding 14, 68 (JTune).
A. D. Schwope and L. It. .Jackson, A survey of creep in metals. NACA Tech. Note

No. 2516 (Nov.).
.J. Taylor and D. H. Armnitage, Centrifugal steel eastings: foundry methods an1d

process control in producinig gas-turbine c~omponen ts. Aircraft Production
13, 167.

N. Thurnauer, D~evelopments ini hiigh-tenapera hire metalls and ceramics. Ele.
Mfg. 47, 82 (Mar.).

H. Trivedi, Gas turbines: some metallurgical considerations involved in their
manufacture. Indian J. L'hys. 25, 35 (Jlan.).

0. A. Wheelon. Douglas experience in working titaniuim. Machinery (Newv
York) 58, 137 (Dec.).

K. J. B. Wolfe and P. 'Spear, Gas-turbine steels. Aircraft Production 13, 80
and 117.

K. J. B. Wolfe and P. Spear, Machining gas turbine alloys. Am. Mfachinist 95,
125 (Apr. 30).

H. Woodhouse, Designing and machining high-speed mnixed-flowv compressor inn-
pellers. M5iachinery (New York) 57, 152 (Feb.).

Advanced methods for machining, jet engine parts. Automotive Inds. 105, .38
(Aug. 15).

A new way of making turb)ine blades. Aeroplane 80,217.
Approximate strength of important jet engine alloys (round test bars). Mletal

i'rogr. 60, SOB (Nov.).
Blade-miachining. Aircraft Production 13, 8.

635



Blade procss speeds Jet engine development. Metal-Working 7, .! (May).
C•ontour forming parts for jet enegines. Automotive Inds. 104, 45 (Apr. 15).
Duplicator traces 14 jet blades. Aviation Week 55, 33 (Nov. 19).
Duplicator turns out turbine blades. Aviation Age 16,39 (Dec.).
Gas-turbine tooling. Aircraft Production 13, 2164.
High-temperature materials for gas turbines. Engineering 171, 282, 312, 352

and 380.
High temperature steels and alloys for gas turbines. Aircraft Eng. 23, 78; Engi-

neer 191, 313, 342, 373 and 404.
How critical metals problems are licked. Aviation Week 54,36 (May 27).
Jet blade miller. Aviation Week 55,37 (Sept. 3).
Machining compressor blades. Aircraft Production 13, 3298.
Mass-producing turbine blades. Aeroplane 80, 417.
Materials engineering in the development of jet engines. Materials and Methods

34, 85 (Oct.).
Powder metal boosts jet blade output. Aviation Week 55, 30 (Sept. 17).
Production highlights in making turbine parts. Automotive Inds. 105, 44

(Sept. 1).
Properties of Nimonle alloys. Metal Progr. 60, 80B (Dec.).
Ten years progress in gas-turbine metals. Aeroplane 80, 585.
Tool flexibility raises jet engine output. Aviation Week 55, 21 (Aug. 13).
Turbine-blade inspection. Aircraft Production 13,249.
Turbine-blade inspection; application of the Sheffield Precisionaire pneumatic-

unit gauging system. Aircraft Production 13, 105.
Turbine starter; intricate heavy casting for the Rotax twin-cartridge starter.

Aircraft Production 13, 198.

1952
C'. Andrade, The flow of metals. Engineering 173, 601.
K. L. Buckle. High-temperature alloys in relation to gas-turbine design. lInst.

Mech. Engrs. (London), J. and Proc. 166,123.
M. Ilentele and C. S. Lowthian, Thermal shock tests on gas turbine materials.

Aircraft Eng. 24, 32.
W. M. Boam, Jet engines push welded molybdenum study. Iron Age 170, 145

(July 10).
H. Brown Some problems in the fabrication of N-155 alloys. Metal Progr. 61,

67 (May).
L. N. Cimini and D. C. Brown, Turbojet engine inspection seeks perfection.

Machinery (New York) 58, 198 (July).
W. S. Cockrell, Titanium. Aeronaut. Eng. Rev. 11, 44 (Mar.).
M. Conklin, Machining components for the Orenda. Can. Machinery 63, 10S

(Sept.).
E. A. Davis and M. J. Manjoine, Effect of notch geometry on rupture strength

at elevated temperatures. ASTM Pre. No. 78.
G. H. De Groat, Latest ideas in tool engineering applied to jet-engine production.

Machinery (New York) 58, 152 (Mar.).
0. H. De Groat, Welding turbine shafts and wheels for jet engines. Machinery

(New York) 58, 179 (Jan.).
P. 0. De Huff and D. C. Goldberg, Jet alloys toss challenge to machine tools.

Steel 130,76 (Apr. 28).
P. D. De Huff and D. C. Goldberg, Machining data on high temperature alloys.

Automotive I nds. 106, 46 (May 1) ; Aero Dig. 65, 92 (Nov.).
P. G. De Huff and D. C. Goldberg, Tool requirements of tougher alloys. Aviation

Age 17, 6 (June).
P. G. De Huff and W. S. Hazelton, Titanium at work in jet engines. Westing-

house Engr. 12, 118.
P. G. De Huff and W. S. Hazelton, What we know about titanium. Aviation

Week 56, 40 (June 2).
T. J. Dolan, How can we appraise metals for high-temperature service? Metal

Progr. 61, 55 (Mar.).
T. J. Dolan, Problems of metallic fatigue at high temperature. Metal Progr.

61, 97 (Apr.).
G. Elwers, Abrasive belt machine grinds jet blade airfoils. Iron Age 169, 126

(May 15).
J. L. Everhart, New titanium-boron alloy steel shows promise for Jets and

rockets. Materials and Methods 36, 97 (Sept.).
J. L. Everhart, Titanium and its alloys. Materials and Methods 35, 117 (May),

66



D. N. Frey, J. W. Freeman, and A. E. White, Fundamental effects of cold-work
on some cobalt-chromium-nickel-iron base creep,-resistant alloys. NACA Tech.
Note No. 2586 (Jan.).

J. Geschelin, Ford amasses 5,000 machine tools to build P. and W. aircraft
engines. Automotive Inds. 107,64 (Nov. 1).

J. Geschelin, Precision forging of turbine vanes, blades, and buckets. Automotive
Inds. 106,34 (June 15).

J. Geschelin, Precision jet engine blades from rough forgings. Automotive Inds.
107, 44 (Oct. 15).

P. G. Giles and P. F. Kiddie, High-strength light alloys. Aircraft Eng. 24, 265.
D. C. Goldberg and W. S. Hazelton, How to machine titanium. Iron Age 169,

107 (Apr. 17).
A. Graham, Phenomenological theories of creep. Engineer 193, 198 and 234.
P. Granby, Application of electric upset forging; use in Jet engine blade produc-

tion. Steel Processing 38, 28 (May).
H. W. Greenwood, Metals and alloys of today and tomorrow. Engineer 193,

541.
11. W. Greenwood, Powder metallurgy's contribution to high-temperature ma-

terials. Metal Treatment 19, 75.
H. C. Gresham and B. Hall, Fatigue tests at high temperature. Metal Progr.

62, 152 (Sept.).
B. E. Haight, Coating metals with aluminum by the Mollerizing process. Auto-

motive Inds. 107, 39 (Nov. 15).
H. H. Hanink, Titanium aircraft engine parts. Iron Age 169, 121 (May 15).
H. H. Hanink, Titanium: expensive weight saver. Abstract: SAE Journal 60,

25 (Aug.).
H. H. Hanink, Titanium in aero-engine construction. Aeroplane 82, 494.
H. H. Hanink, Use of titanium in turbojets. Abstract: Automotive Inds. 106,

90 (May 15).
J. J. Harwood, Molybdenum-our promising refractory metal Product Eng.

23, 121 (Jan.).
J. J. Harwood, Powder metallurgy parts in high temperature applications. Ma-

terials and Methods 36, 87 (Aug.).
H. G. Herrington, Turbine and compressor blade manufacture. Metal Treat-

ment 19, 258.
A. G. Holms and A. J. Repko, Correlation of tensile strength, tensile ductility

and notch tensile strength with the strength of rotating disks of several
designs in the range of low and intermediate ductility. NACA Tech. Note
No. 2791 (Sept.).

F. C. Hull, E. K. Hann, and H. Scott, Effect of a notch and of hardness on the
rupture strength of "Discalloy." ASTM Pre. No. 75.

It. I. Jaffe and J. M. Blocher, Jr., The technology of titanium. Modern Metals
8, 62 (Aug.).

A. E. Johnson, Creep under complex stress systems at high temperatures. Air-
craft Eng. 24, 7.

J. Joseph, Alloyed-titanium tooling. Aero Dig. 65,17 (Aug.).
1). J. Kaharl, Barrel finishing precision turbojet parts. Machinery (New York)

58, 145 (Aug.).
E. L. Kamen and P. A. Beck, Survey of portions of the cobalt-chromium-iron-

nickel quaternary system. NACA Tech. Note No. 2603 (Feb.).
H. V. Kinsey, High temperature alloys for gas turbines. Can. Metals 15, No. 11,

28 and No. 13, 20.
E. Kirchner, Turbine blades forged in mid air. Aviation Age 18, 6 (Dec.).
H. W. Kirkby. Manufacture of gas turbine blades. Metal Treatment 19, 61.
H. W. Kirkby, Production and properties of discs for aircraft gas-turbine engines.

Metal Treatment 19,3.
J. H. Lareau, Hydroforming facilitates drawing of an intricate jet-engine part.

Machinery (New York) 59,206 (Oct.).
W. D. Manly and P. A. Beck, .Survey of ('vromium-cobalt-nickel phase diagram

at 1,2000 C. NACA Tech. Note No. 2602 (Feb.).
W. A. Maxwell and P. F. Sikora, Stress-rupture and creep testing of brittle

materials. Metal Progr. 62, 97 (Nov.).
J. K. McLaughlin, Coated abrasives ease jet blade finishing problems. Steel

130, 90 (June 9).
A. McSurely, Titanium demand outraces production. Aviation Week 57, 13

(July 14).

67



I. A. Oehler, Flash butt welding of high-temlperature alloys. Welding .1. (New
York) 31,230.

L. B. Pfeil, High-temperature materials: Tests used as criteria of service be-
havior. Schweiz. Arch. angew. Wiss. u. Tech. 18, 8.

T. E. Piper. New materials formms relluired for high speed planes of the future.
Automoti ve Inds. 107, 42 ( Sept. 15).

E. J. Pirner, tPre.ision gages for jet-engine turbine buckets. Machinery (Now
York) 58,172 (Mar.).

It. P. Planner, Extremely high-lemperature materials. Western Metals 10, 43
(May).

L. A. Prchal, How jet-engine combustion chambers are fabricated. Machinery
(New York) 59, 189 (Dec.).

N. E. Promisel. Conservation of and/or substitution for critical jet engine ma-
terials. J. Metals 4, 698.

.1.M. Robertson. A survey of highi-temlperattire materials. Metal'l'realiment
19, 275 and 303.

.1. M. Robertson. Metallurgical aspects of the industrial gas furbine, P'ower &
Works Eng. 47, 342.

A. 8. Rose amnd M. A. Branii, Fusion welding techniques for jet aircraft coin-
ponents. Welding J. (New York) 31, 1121.

K. Rose, Rocket parts effectively heat treated in mechanized salt bath furna.e.
Materials and Methods 35, 90 (Jan.).

A. .1. Rosenberg, Welding characteristics of materials for aircraft gas turbines.
Welding J. (New York) 31, 407.

A. J. Rosenberg and E. F. Hutchinson, How to weld titanium. Am. Machinist
96, 93 (May 26).

M. J. Rowan. Special duplicators speed experimental jet engine blades. Ain.
Machinist 96, 166 (Mar. 3).

A. D. Schwope, F. I. Shover, and L. I.l Jacksom, creep in metals. NACA Tech.
Note No. 2618 (Feb.).

H. J. Siegel, Survey of critical alnd strategic metals. ('ADO Tech. Data Dig. 17,
16 (Jan.).

.. .L. Solomon. Welding jet engine parts of heat resistant metals. Automotive
Inds. 106, 41 (Mar. 1).

R. E. Stockwell, Turbine blades in half the time. Aviation Age 17,40 (Apr.).
It. H. Thielemuann, J.. '. Mertz, and W. P. Eddy. J.r.. Trends in gas turbine engine

materials. Abstract: SAE Journal 60, 58 (Apr.).
E. L. Watelet. Strain gages aid positioning of jet-engine blades. Machine Design

24, 100 (Jan.).
0. A. Wheelon. Design and manufacturing techniques with titanium. SAE Quart.

Trans. 6, 373.
C,. H. Wick, Modern tooling speeds output of Allison turbojets. Machinery (New

York) 58, 178 (July).
P. I. Wilterdink, A. G. Holms, and S. S. Manson, A theoretieal and experimenlta

investigation of the influence of temperature gradients on the deformation
and burst speed of rotating disks. NACA Tech. Note No. 2'03 (Oct.).

A new high temperature alloy-a new materials preview. Materials and Methods
36, 98 (Aug.).

Boeing produces small turbojet engines. Mac.hinery (New York) 59, 149 ( Nov.).
Compressor-blade inspection. Aircraft Production 14, 381.
Creep-resisting alloy for gas turbines. Engineering 174, 1,2.
Creep test on Nimonic alloys. Engineering 174, 415.
High-priority production. Aeroplane 83, 628.
High-temperature alloy for rotor blades. Metal Progr. 61, 148 (Apr.).
High-temperature steels and alloys for gas turbines. Iron Steel Inst. (London)

S~pec. Rept. No. 43 (July).
Hydraulic piercing machine. Aircraft Production 14, 168.
Jet engine combustion chambers made to close tolerances. Automotive Inds. 107,

40 (Aug. 1).
Jet engine parts made on huge presses. Automotive Inds. 106,54 (May 15).
Low-cost jet blades for future. Aviation Week 56, 42 (May 26).
New (. E. jet blade process aids production. Am. Aviation 15, 37 ( Mar. I.
New high temperature alloy. Materials and Methods 36,98 (Aug.).
New turbojet alloy. Aviation Week 57,30 (Nov. 17).
Nickel alloys in gas turbines. Materials "and Meth,.ds 35,95 (Jan.).
Nimonic 95. Engineer 194, 184.
Roll amid slice method ciItv jet engine cost. Science News Letter 61, 1:15.
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Rolled sections replace forged jet blades. Irn i Age 169,2V27 (Mar. 6).
Itosslyu metal undergoes high temperature tests. Automotive Inds. 106, 10*2

(May 15).
Special lathe saves time in turning Jet engine cones. Automotive Inds. 107, 7-4

(Aug. 15).
Special machine punches slots in jet engine shroud rings. Automotive Inds.. 106,

54 (Jan. 15).
'L'he cost of titanium-alloy advajitaiges. Aviation Week 56,21 (Jlune 30)).
The rise of titanium. Westinghouse Engr. 12, 114.
Tlitanium: headache with a future. Aviation Week 57,42 (Nov. 7).
l'ltanium-most modern metal of industry. Aviation Age 17, 24 (Feb.).-
Torture chambhers for jet engines. Welding En,(. 37,3:l (Ang.).
Tlurret. latthes build turbojets. Am. Machinist 96, 119 (Feb. 4).
I lpset blades. Aircraft Production 14, 227.
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52 (Oct. 15).
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J1. S. Alford, Dimensional stability and structural integrity of ( asings for aircraft

gas turbines. A!;ME M. P. No. 53-A-231.
E. Altholz, Power recovery wheels for Curtiss-Wright "Turbo-compounds." Ma-

chinery (New York) 59, 210 (J1uly).
C. .1. Bath, .let-engirie parts produced with minimuni scrap loss. M1achinery

(New York) 59, 180 (M'%ar.).
E. WV. Bartle. Turbojet engines require modern machine tools. Machinery (New

York) 59, 134 (July).
'I'. Bishop, Notable advances in fabrication methods arid metal applications.

Metal i'rogr. 63, 115 (Jan.).
E. WV. Colbeck. J. RI. Rait, and J. 0. Ward. Thre design of creep-resisting steels.

Engineering 176, 1505 and 537.
L. V. Colwell and WV. C~. Truckenmiiler, Cutting characteristics of titanium and

its alloy s. Aircraf t Production 15, 209 (June).
G. D. ('remer. F. J. Filippe. and1 R. S. Mlueller. High temperature brazing applica-

tions. SAE M. P., Los Angeles (Oct.).
N. S.Currey, Working with titanium. Aviation Age 20, 134 (Oct.).
K. C. Dike and R. A. Lon,,. Effect of prestraining on recrystallization temperature

ndineeha nical properties of commercial, sintered, wroughtmobdn .
NACA Tech. Note No. 2973 (July).

,r. Dug-le. Conjugate form --rind jet blades wvith abrasive belt machine. (Can.
Macbinery 64, 188 (JTuly).

J. L. Everhart, Which metal form for jet engine blades? 'Materials and Methods
37, 92 (Feb.).

L. R. Frazier, Titanium alloys for aircraft engine forgings. SAE Pre. No.
45, Detroit (Jan. 16).

C. V. Garrett. Ultrasonic inspection insures dependable jet-engine parts. Ma-
chinery (New York) 59, 194 (Jluly).

M. Hansen and H1. 0. Kessler. Titanium-alloy development. SAE Trans. 61, 640.
D. C. Herbert and D. J. Armstrong. Creep tests on Nimonic alloys uinder varying

stress and temperature. Engineering 175, 603.
C. A. Hoffman and C. A. Gyorgrak. Investigation of effects of grain size upon

eng-ine life of cast AMIS 5,385) gas turbine blades. NA(A R'lesearch Memo. No.
E51106 (July).

W. G. Hubbefl. .et metals. Aeronaut. Eng. Rev. 12,31 (Sept.).
K. H. Koopman, Shielded arc welding processes for jet engine components. Can.

Machinery 64, 212 (Apr.) and 180 (May) :Welding J. (New York) 32, 103.
F. It. Kostoch and L. R. Frazier, 'ritanitirn in airframies and in aircraft-engine

forgings. Aircraft Production 15, 209 (.June).
L. M. Limbach. Jet-engine aft frames h-. Rlyan production methods. 'Machinery

(New York) 59, 173 (July 13).
1). It. Luster, WV. WV. Xents, and Di. 'A'. Kaufman, Creep properties of titanium

Materials and Methods 37, 100 (June).
T.Mce, G reater antoniaticity in tooling for .1-47 turbojet engines. Anto-

motive 1I1(15. 108, G$ (May I ).
T. S. 'Mc('rae, Production of turbo~jet engines in Canada. SAE~ Pre. No. 167.

Toron~rto (Oct. 30).
A. Michel, Strong, heat resistant alloys and mnetallic combinations. Metal Progr.

63, 120 (Jan.).



IL. B. Pfeil, How to evaluate high temperature performance of materials. Ma-
terials and Methods 37, 79 (Mar.).

P. L. Teed, Titanium-a survey. J. Roy. Aeronaut. Soc. 57, 189; Engineering
176, 008 and 63.

It. J. Thomas, Automatic controls for surface finishing jet engine parts. Auto-
motive Inds. 109, 48 (Sept. 1).

C. W. Weaver, Specification creep testing of Nimonic gas turbine alloys. Bull.
Inst. Metals 1, 168.

C. H. Wick. How Buick builds Sapphire Jet engines. Machinery (New York)
59, 155 (Dec.).

Yoh-han Pao and J. Marin, An analytical theory of the creep deformation of
materials. J. Appl. Mechanics 20,245.

A new material for gas turbines. Aeroplane 85,187.
*Cyclic jet stator soldering. Aviation Age 19,112 (Apr.).

Developing the Nimonic alloys. Aeroplane 84,122.
Easing turbine productl4& Aeroplane 84,197.
Experts bare MIG-15 we ding techniques. Aviation Week 59,446 (Nov. 2).
Experts learn to live with titanium. Aviation Week 59,30 (Aug. 3).
Flexible fixtures speed jet blade tooling. Aviation Age 19,108 (Apr.).
Heat-treating jet-engine components. Machinery (New York) 59, 169 (Feb.).
How to machine high-temperature alloys. Aviation Week 59, 30 (Aug. 10).
-let engine parts chilled for assembly. Automotive Inds. 109, 63 (Aug. 1).
Making jet buckets and blades better. Aviation Week 59,29 (July 13).
Milling rotor blides. Machinery (New York) 59,200 (May).
Modern heat-resisting alloys compared. Oil Engine 21,73.
NAA reveals titanium experience. Aviation Week 58, 21 (Feb. 2).
New materials for aircraft. Aircraft Eng. 25,25.
New materials for jet problems. Aviation Week 58,158 (Mar. 2).
Pattern-controlled shaping machine for turbine blades. Engineering 175, 540.
Special machines fabricate jet-engine frames. Am. Machinist 97, 133 (July 20).
Titanium-today and tomorrow. Abstract: SAE Journal 61, 20 (May); 56

(June).
Turbine blades automatically. Aero Dig. 66,62 (Jan.).
Valuable series of gas turbine alloys. Oil Engine 21,109.
Welded jet engine parts cut weight. increase power. Iron Age 171, 110 (Jan. 22).

212. CERAMICS AND METAL-CERAMICS
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D. G. Moore, L. H. Bolz. and W. N. Harrison, A study of ceramic coatings for

high-temperature protection of molybdenum. NACA Tech. Note No. 1626
(July).

D. G. Moore, J. C. Richmond, and W. N. Harrison, High-temperature attack of
various compounds on four heat-resisting alloys. NACA Tech. Note No. 1731
(Oct.).

1949
J. J. Gangler, C. F. Robards, and J. E. McNutt, Physical properties at elevated

temperatures of seven hot-pressed ceramics. NACA Tech. Note No. 1911
(July).

H. J, Hamjian and W. G. Lidman, Investigation of bonding between metals and
ceramics. NACA Tech. Note No. 1948 (Sept.).

C. A. Hoffman, G. M. Ault, and J. J. Gangler, Initial investigation of carbide-
type ceramal of 80% titanium carbide plus 20% cobalt for use as gas turbine
blade material. NACA Tech. Note No. 1836 (March).

W. G. Lidman and A. R. Bobrowsky, Correlation of physical properties of
ceramic materials with resistance to fracture by thermal shock. NACA Tech.
Note No. 1918 (July).

G. A. Meerson and Y. M. Lipkes, Investigation of conditions of titanium carboni-
zation. NACA Tech. Memo. No. 1235 (July).

M. J. Whitman and A. J. Repko, Oxidatio,, of titanium carbide base ceramals
containing molybdenum, tungsten ar ilt. NACA Tech. Note No. 1914
(July).

1950
W. H. Duckworth and J. E. Campbell, Ceramics in gas turbines. Mech. Eng.

72,128.
W. J. Engel, Bonding investigation of titanium carbide with various elements.

NACA Tech. Note No. 2187 (Sept.).
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J. C. Freche, Firther investigation of a gas turbine with National Bureau of
Standards Body 4811C ceramic rotor blades. NACA Research Memo. No.
DOLO (Mar.).

J. J. Gangler, Some physical properties of eight refractory oxides and carbides.
J. Am. Ceram. Soc. 33, 367.

H. J. Hamjian and W. G. Lidman, Sintering mechanism between zirconium car-
bide and columbium. NACA Tech. Note No. 2198 (Oct.).

W. G. Lidman and J. H. HamJian, Properties of a boron carbide-iron ceramal.
NACA Tech. Note No. 2050 (Mar.).
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D. G. Bennett, Heat resistant ceramic coatings. Materials and Methods 33, (,5

(Mar.).
T. G. Carruthers and A. L. Roberts, Ceramics-a survey of their possibilities as

gas-turbine blade materials. Aircraft Production 13,88.
C. M. Cheng, Resistance to thermal shock. J. Am. Rocket Soc. 21,147.
G. C. Close, Solar's ceramic coatings. Aviation Age 16,21 (Sept.).
A. L. Cooper and L. E. Colteryahn, Elevated temperature properties of titanium

carbide base ceramals containing nickel or iron. NACA Research Memo. No.
E51110 (Dec.).

G. C. Deutsch, A. J. Repko, and W. G. Lidman, Elevated temperature properties
of several titanium carbide base ceramals. NACA Tech. Note No. 1915 (July).

W. H. Duckworth and H. Z. Schofield, Rocket linings. Aviation Week 54, 31
(June 25).

W. J. Engel, Bonding of titanium carbide with metal. Metal Progr. 59, 664
(Nov.).

W. R. Eubank, Some recent advances in ceramics. Sci. Monthly 72, 120.
J. L. Everhart, Silicon carbide refractories used as alternates for special service

alloys. Materials and Methods 34, 71 (Nov.).
W. G. Hubbell, Ceramic coatings can save critical alloys. Iron Age 168, 81

(Nov. 22).
W. G. Hubbell, Ceramics and special alloys. Aeronaut. Eng. Rev. 10, 24 (Nov.).
W. J. Koshuba and J. A. Stavrolakis, Cermets may answer jet designer's

prayers. Iron Age 168,77 (Nov. 29) ; 154 (Dec. 6).
W. G. Lidman and H. J. Hamjian, Kinetics of sintering chromium carbide.

NACA Tech. Note No. 2491 (Aug.).
W. G. Lidman and H. J. Hamjian, Metal-refractory alloys. Product Eng. 22,

147 (Oct.).
H. B. Michaelson, High-temperature ceramic materials. Product Eng. 22 120

(Aug.).
D. G. Moore, S. G. Benner, and W. N. Harrison, High-temperature protection of a

titanium carbide ceramal with a ceramic-metal coating having a high chromium
content. NACA Tech. Note No. 2329 (Mar.).

D. G. Moore, S. G. Benner, and W. N. Harrison, Studies of high-temperature pro-
tection of a titanium carbide ceramal by chromium-type ceramic-metal coat-
ings. NACA Tech. Notes No. 2329 (Mar.) and 2386 (June).

D. G. Moore, L. W. Bolz, J. W. Pitts, and W. N. Harrison, Study of chromium-
frit-type coatings for high-temperature protection of molybdenum. NACA
Tech. Note No. 2422 (July).

D. G. Moore and M. W. Mason, Effectiveness of ceramic coatings in reducing
corrosion of five heat-resistant alloys by lead-bromide vapors. NACA Tech.
Note No. 2380 (June).

K. C. Nicholson, Silicon carbide linings for uncooled rocket motors. Am. Rocket
Soc. Reprint 33T-51.

J. W. Pitts and D. G. Moore, Ceramic coatings for prevention of carbon absorp-
tion in four heat-resistant alloys. NACA Tech. Note No. 2572 (Dec.).

C. F. Robards and J. J. Gangier, Some properties of beryllium oxide and beryllium
oxide-niobium ceramal. NACA Research Memo. E50G21 (Mar.).

H. Z. Schofield and W. H. Duckworth, Successful engineering of ceramic lined
rocket motors. Am. Rocket Soc. Reprint 32T-51.

Ceramic coatings for metal protection at high temperatures. Product Eng. 22,
177 (Nov.).

Ceramic liners. Aviation Week 55, 34 (Aug. 16).
Coating for ceramals may give better turbine blades. Science News Letter 59,

319.
Fused stabilized zirconia. Mech. Eng. 73, 507.
How to cut wear on engine parts. Am. Aviation 15,33 (July 9).
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New chromium earbides have high temperature and high corrosion tesistance.
Materials and Methods 34,69 (Dec.).

New zirconla refractory material useful at temperatures to 4,6000 F. Materials
and Methods 33, 81 (Mar.).

Saving alloys with ceramic coatings. Modern Industry 22, 101 (Sept. 15).

1952
F. K. Davey, E. It. Blaban, and G. E. Lorey, Titanium nitride cerments. U. S.

Air Force Research and Development Command. Wright Air Development
Center Tech. Rept. No. 52-155 (July).

G. Ficker, Use of ceramics for high-temperature engineering. Ber. deut. keram.
Ges. 29, 310.

G. R. Finlay, Refractories for 4,0000 F. and higher. Chemistry in Can. 4, 41
(Mar.).

E. 0. Graft, Properties of some high titania dielectric ceramics. Am. Ceram.
Soc. Bull. 31, 279 (Aug.).

H. J. Hamjian and W. G. Lidman, Boron carbide as a base material for a cermet.
J. Am. Ceram. Soc. 35, 44 (Feb.).

H. J. Hamjian and W. G. Lidman. Influence of structure on properties of sintered
chromium carbide. NACA Tech. Note No. 2731 (June).

W. N. Harrison. J. C. Richmond, J. W. Pitts, and S. G. Benner. Migration of
cobalt during firing of ground-coat enamels on iron. NACA Tech. Note No.
2695 (June).

R. 0. Hicks, Ceramics shield stainless for jets. Am. Machinist 96, 99 (July 21).
C. A. Hoffman and A. L. Cooper. Investigation of titanium carbide base ceramals

containing either nickel or cobalt for use as gas-turbine blades. NACA Re-
search Memo. No. E52H05 (Aug.).

B. L. Hummel, Titanium carbide--a new heat-resistant lightweight material.
Machine Design 24, 142 (Sept.).

W. G. Lidman and H. J. Hamrian, The sintering mechanism between zirconium
(carbide and columbium. Proc. Metallurgy and Materials Information Meet-
ing, Apr. 16-1iS. 1951, 1, TID-!' )061, Jan. 31, 1952.

J1. V. Long, Ceramic coatings. Machine Design 24, 122 (May).
J. V. Long. Ceramics ease metal shortage. Automotive Inds. 107,40 (July 15).
J. V. Long, Ceramics shrug off turbine's tempest. Abstract: SAE Journal 60, 38

(Sept.).
D. G. Moore, M. A. Mason, and W. N. Harrison, Relative importance of various

sources of defect-producing hydrogen introduced into steel during application
of vitreous coatings. NACA Tech. Note No. 2617 (Feb.).

P. O'Keefe, New developments in porcelain and ceramic coatings. Materials and
Methods 35, 87 (May).

N. E. Poulos, A method for studying the resistance of enamels to abrasion by
rapidly moving particles suspended in high-temperature flames. Am. Ceram.
Soc. Bull. 31, 380.

R. E. Stark and B. H. Dilks. New lithium ceramics have high thermal shock
resistance, controlled thermal expansion, chemical resistance at high tempera-
tares. Materials and Methods 35, 98 (Jan.).

R. L. Stedfeld. Vitreous coatings. Machine Design 24. 16.5 (Dec.).
I. Stone. New ceramic fiber goes into jets. Aviation Week 57,30 (Aug. 25). ,
J. H. Westbrook, Metal-ceramic composites. Am. Ceram. Soc. Bull. 31, 205, 240

and 248.
L. S. Williams, From ceramics to power units. Refractories J. 28, 353.
F. Zwicky Ceramics in jet propulsion. Aviation Age 17,31 (Jan.).
Ceramic coatings. Aircraft Production 14, 305.
Ceramic coatings for high temperature parts. Oil Engine 20, 225.
Ceramics for jet use put into production. Aviation Week 56,30 (June 9).
Chrome-glass coating on molybdenum for Jet engine parts. Am. Machinist 96,

100 (Sept. 1).
Molv based metal ceramic designed for high temperature. Iron Age 170, 114

(Oct. 16).
More about ceramic coatings. Product Eng. 23, 135 (Oct.).
Summary of ceramic coating situation. Oil Engine 20,300.
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G. Economos, Behavior of refractory oxides in contact with metals at high

temperatures. Ind. Eng. Chem. 45, 458.
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C. A. Hoffman, Investigation of a chromium plus aluminum oxide metal-ceramic
bodly for possible gas turbine blade application. NACA Research Memo. No.
E53G07 (Nov.).

C. A. Hoffman, Preliminary investigation of zirconium boride cerainals for gas-
turbine blade applications. NA(CA Research Memo. No. E52115a (Apr.).

It. A. Jones and I,. r. Fluszara, 11roblems of utilizing ceranmi.s in aircraft psower

plant construction. Ani. Ceram. 5o . BulI. 32, 107.
E. Kirchner, Ceramic coatings today and tomorrow. Aviation Age 20, 112

(Dec.).
J. V. Long, C'eraninj-coated lowv alloys for jet-engine hot part.,. Abstract: Mech.

Eng. 75, 495.
W. A. Maxwell and It. W. Smith, Thermal shock resistance and high-temperature

strength of a molybdenum disilicide-aluminum oxide ceramic. NACA Re-
search Memo. No. E53F2"( (Oct.).

A. Veelinnum, Ceramics: answer to jet's high temperature. Aviation Age 19, 106
(Mar.).

M. A. Schwartz, Ceramic-nmetals for component design. Elec. Mfg. 51, 144 (Oct.).
(C. Ml. Yeomans and C. A. Hoffmnan, Therinal-shock resistance of a ceramnic coi-

prising 60 percent boron carbide and 40 percent titanium diboride. NACA
Research Memo. No. E52L31 (Mar.).

A ceramic coating for low-alloy steel jet engine parts. Engineer 196, 187.
Ceramic material research. Aeroplane 85,349.
Cermets may help jets operate hotter. Aviation Week 58, 36 (Feb. 23).
Enamel for gas turbine blades. Engrs. Dig. 14,40.
Progress with metal-ceramic blade materials. Oil Engine 21, 72.

213. AERODYNAMIC FACTORS
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I. V. Hess, Study of unsteady flow disturbances of large and small amplitudes

moving through supersonic or subsonic steady flows. NACA Tech. Note No.
1879 (May).

1'. W. Huber, C. E. Fitton, Jr., and F. Delpino, Experimental investigation of
nmoving pressure disturbances and shock waves and correlation with one-
dimensional unsteady-flow theory. NACA Tech. Note No. 1903 (July).

A. 1. Neihouse, Spin-tunnel investigation to determine the effectiveness of a
rocket for spin recovery. NACA Tech. Note No. 1866 (April).

J. D. Stanitz, T"wo-dimensional compressible flow in turbonmachines with conic
surfaces. NACA Rept. 935.

1950
M. V. Barton, The effect of variation of mass on the dynamic stability of jet-

propelled missiles. J. Aeronaut. Sci. 17, 197.
It. E. Boltz and J. D. Nicholaides, A method of determining some aerodynamic

coefficients from supersonic free-flight tests of a rolling missile. J. Aeronaut.
Sci. 17, 609.

S. L. Bragg and W. R. Hawthorne, Some exact solutions of the flow through
annular cascade actuator discs. J. Aeronaut. Sci. 17,243.

G. Bruner, High aspect ratio wings. Aeroplane 79,187.
J. L. d'Epinay, Aerodynamic methods applied to turbo-machine research. Brown

Boveri Rev. 37, 357.
M. A. Heaslet, H. Lomax, and J. R. Spreitler, Linearized compressible-flow theory

for sonic flight speeds. NACA Rept. 956.
H. Klein, The thrust and drag penalties on a jet engine installation due to

cooling flow. Douglas Aircraft Co. Rept. No. SM-13862 (Nov. 7).
P. A. Lagerstrom and M. E. Graham, Aerodynamic interference in supersonic

missiles. Douklas Aircraft Co. Rept. No. SM-13743 (July).
G. H. Lee. The estimation of critical Mach number. Aeroplane 79, 110 and 216.
V. Outman and G. S. Graff, Flight characteristics at high Mach numbers. SAE

Journal 58, 56 (Dec.).
H. B. Squire, Jet flow and its effects on aircraft. Aircraft Eng. 22, 62.

1951
C. W. Besserer and A. J. Bell, Attitude stabilization for supersonic vehicles.

ASME M. P., Atlantic City.
Chung-Hua Wu, A general theory of three-dimensional flow with subsonic and

supersonic velocity in turbomachines having arbitrary hub and casing shapes.
NACA Tech. Note No. 2,302 (Mar.).
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K W. Graham, A limiting case for missile rolling moments. J. Aeronaut. Sci.

H. Luskin and H. Klein, High-speed aerodynamic problems of turbojet installa-
tions. Trans. ASME 73,375.

V. D. Naylor, The critical flow of a gas tbtrough a convergent nozzle. Aircraft
Enag. 23, 160.

W. L. Stewart, Analytical investigation of flow through high-speed mixed-flow
turbine. NACA Research Memo. No. E.51H06 (Oct.).

Triangle seen as shape of the future. Aviation Week 55,20 (Sept. 17).

1952
R. I. Bol, Dynamic stability of a missile in rolling flight. J. Aeronaut. Sci.

19, 305.
F. P. Durham, Supersonic flow with variable specific heat. J. Appl. Mechanics

19, 57.
J. Jonas, On the interaction between multiple jets and an adJacent surface.

Aeronaut. Eng. Rev. 11, 21 (Jan.).
P. W. Powers, The aerodynamics of guided missiles. USA Combat Forces J. 2,

19 (June) ; Antiaircraft J. 95,12 (July/Aug.).
P. Rebuffet and Ph. Potsson-Quinton, Investigations of the boundary-layer

control on a full scale swept wing with air bled off from the turbojet. NACA
Tech. Memo. No. 1331 (Apr.).

H. F. Steinmetz, Wing-body interference effects on the tall contribution to the
damping-in-roll of supersonic missiles. Inst. Aeronaut. Scl. Pre. No. 384
(July)).

R. C. Weatherston, Thrust and drag. J. Am. Rocket Soc. 22,343.
Better way to "gulp" ramjet air. Aviation Week 57,39 (Sept. 1).
Revolution brewing in aviation design. Aviation Week 56,21 (Mar. 3).

1953
R. A. Gross and R. Esch, Low spetd combustion aerodynamics. Am. Rocket Soc.

Pre. No. 113-A-53.
W. F. Hilton, Temperature effects In aeronautics. Aeroplane 84,462.
J. D. Nicolaides and R. E. Bolz, On the pure rolling motion of winged and/or

finned missiles in varying supersonic fligbt. J. Aeronaut. Sci. 20, 160.
W. Traupel, Vortex systems in cascades and turbomachines. Z. angew. Math.

Phys. 4, 298.

214. THERMAL PROPERTIES OF WORKING MEDIA
1950
R. E. English and W. W. Wachtl, Charts of thermodynamic properties of air and

combustion products from 300) to 3,5006 R. NACA Tech. Note No. -2071 (Apr.).
J. A. Goff and S. Gratch, Zero-pressure thermodynamic properties of some mona-

tomic gases, CO and N2 . Trans. ASME 72,725 and 741.
W. Griffith, Vibrational relaxation times in gases. J. Appl. Phys. 21,1319.
H. J. Hoge, Compilation of thermal properties of wind-tunnel and Jet-engine gases

at the National Bureau of Standards. Trans. ASME 72, 779. '

V. N. Huff and V. E. Morrell, General method for computation of equilibrium
compositions and temperature of chemical reactions. NACA Tech. Note No.
2113 (June).

H. R. Ivey and C. W. Cline, Effect of heat-capacity lag on the flow through
oblique shock waves. NACA Tech. Note No. 2196 (Oct.).

J. Kestin, Influence of variable specific heats on the high-speed flow of air.
Ministry of Supply, Aeronaut. Research Council (Gt. Brit.) CP33 (June).

N. Manson and H. Guenoche, New Values of equilibrium constants of hydrocarbon
combustion products. Rev. inst frang. p6trole 5,17.

N. Pace, Specific heats of some gases at high temperatures. Termotecnica 4, 345.
R. N. Schwartz, Vibrational relaxation times in polyatomic gases.. Abstract:

Phys. Rev. 77, 572.
R. B. Spooner, Effect of heat capacity lag on a variety of turbine-nozzle flow

processes. NACA Tech. Note No. 2193 (Oct.).
A. M. Trout, Theoretical turbojet thrust augmentation by evaporation of water

during compression as determined by use of a Mollier diagram. NACA Tech.
Note No. 2104 (June).
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1951
M. Benedict, G. B. Webb, and H. C. Rubin, An empirical equation for thermo-

dynamic properties of light hydrocarbons and their mixtures. Constants for
twelve hydrocarbons. Chem. Eng. Progress 47, 419.

A. S. Campbell, Thermodynamic properties of reactive gas mixtures. J. Franklin
Inst. 251, 437.

N. A. Hall and W. E. Ibele, Thermodynamic properties of air, nitrogen and oxygen
as imperfect gases. Univ. Minn. Eng. Expt. Sta. Tech. Paper No. 85.

J. R. Henry and J. B. Bennett, Method for calculation of ramjet performance.
NACA Tech. Note No. 2357 (June).

V. N. Huff, S. Gordon, and V. E. Morrell, General method and thermodynamic
tables for computation of equilibrium composition and temperatures of chemi-
cal reactions. NACA Rept. 1037.

I. V. Hutcheon and S. W. Green, Calculated data for the combustion with liquid
oxygen of water-diluted alcohols and paraffin in rocket motors. Ministry of
Supply, Aeronaut. Research Council (Gt. Brit.) R and M 2572.

H. L Johnson, R. W. Mattox, and R. W. Powers, Viscosities of air and nitrogen
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