
TABLE OF CONTENTS 

DEVELOPMENT OF TURBOMACHINERY INDUSTRY IN JAPAN .................................. 1 

Dr. Ichiro Watanabe, Professor, Kanto Gakuin University, Japan 

TORSIONAL VIBRATION OF MACHINE SYSTEMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

Dr. Ronald L. Eshleman, Director, Vibration Institute, Clarendon Hills, Illinois 

MACHINERY MONITORING UPDATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

V. Ray Dodd, Mechanical Equipment Specialist, Chevron U.S.A., Inc., Pascagoula, Mississippi 

HIGH EFFICIENCY FLUID FILM THRUST BEARINGS FOR TURBOMACHINERY . . . . . . . . . . . . . . . . . 33 

Bernard S. Herbage, President and Technical Director, Centritech Corporation, Houston, Texas 

DYNAMIC CHARACTERISTICS OF FLUID-FILM BEARINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

W. Shapiro, Manager; R. Colsher, Chief; Rotor Dynamics and Seals Section, Mechanical Engineering 
Laboratory, The Franklin Institute Research Laboratories, Philadelphia, Pennsylvania 

REJUVENATION OF USED TURBINE BLADES BY HOT ISOSTATIC PROCESSING . . . . . . . . . . . . . . . . 55 

Dr. G. VanDrunen, Material Development Engineer; J. Liburdi, Manager, Metallurgical Section; 
Product Assurance Laboratory, Turbine and Generator Division, Westinghouse Canada Limited, 
Hamilton, Ontario, Canada 

DEVELOPMENT AND TESTING OF A NEW HIGH FLOW CENTRIFUGAL 
PIPELINE BOOSTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

Robert H. Meier, Chief Designer; Robert N. Schiller, Design Engineer; Centrifugal Compressors, 
Cooper Energy Services, Mount Vernon, Ohio 

COMPRESSOR DRIVE TURBINES OF HIGH EFFICIENCY AND 
GREAT OPERATIONAL SAFETY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

Klaus Korner, Manager, Steam Turbine Department, AEG-KANIS Turbinenfabrik GmbH, 
Nurnberg, Germany 

HIGH-SPEED GEAR VIBRATION AND NOISE EXPERIENCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 

Norman E. Bruce, Senior Staff Engineer-Mechanical Specialist, Shell Oil Company, Wood River, Illinois 

TURBINE ROTORS WHIRL AFTER DYNAMICALLY STABLE DESIGNS ARE UPDATED . . . . . . . . . . . 91 

Fred L. VanLaningham, Senior Staff Engineer, Union Carbide Corporation, South Charleston, 
West Virginia 

THE DESIGN OF SUPPORT STRUCTURES FOR ELEVATED CENTRIFUGAL MACHINERY ...... .. 99 

Marvin Lisnitzer, Principal Engineer; Dr. Donald C. Chang, Civil Engineer; L. William Abel, 
Civil Engineer; Pullman Kellogg, Division of Pullman Incorporated, Houston, Texas 

REPAIR AND REHABILITATION OF TURBOMACHINERY FOUNDATIONS . .. ... . . . ...... .. . . . . . . . 107 

E. M. Renfro, President, Adhesive Services Company, Houston, Texas 

CENTRIFUGAL AND AXIAL FLOW FAN APPLICATIONS AND DESIGN CRITERIA . . . .. . . . . . . ..... 113 

I. Howitt, Manager of Engineering, Air & Gas Products, Howden Parsons Limited, Scarborough, 
Ontario, Canada 

DYNAMIC SIMULATION OF CENTRIFUGAL COMPRESSOR SYSTEMS . . . . ........ .. ..... . . . . . .... 123 

R. A. Stanley, Control Systems Engineer; W. R. Bohannan, Chief Mechanical Engineer; Bechtel 
Incorporated, San Francisco, California 

HIGH SPEED GEARS - DESIGN AND APPLICATION . . . .. .. . . . . .. . . . . ..... . . . . . . . . . . . .. . . . . . . . . .  133 

James R. Partridge, Chief Engineer, Gear Division, Lufkin Industries, Inc., Lufkin, Texas 

TUTORIUM ON MECHANICAL SEALS FOR COMPRESSORS 

EVALUATION OF LIQUID FILM SEALS, ASSOCIATED SYSTEMS AND PROCESS 
CONSIDERATIONS .. . .. . . .. ....... ... . . . . . .. . . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. ... . . . . . . . . .  145 

Gerald Lesiecki, Supervisor, Systems Section, Compressor Division, Allis-Chalmers Corporation, 
Milwaukee, Wisconsin 

MECHANICAL CONTACT SHAFT SEAL . . . ... . ..... . . . . . . . . . . ..... . . . ... ... . . . . . . .. . . . . . ... . . 149 

Richard A. Lewis, Senior Application Engineer- Compressors, Elliott Company, 
Jeannette, Pennsylvania 



A DISCUSSION OF TURBINE AND COMPRESSOR SEALING DEVICES AND SYSTEMS . . . . . . .  153 

Robert]. Schmal, Vice President, Stein Seal Company, Philadelphia, Pennsylvania 

TUTORIUM ON MECHANICAL SEALS FOR PUMPS 

MECHANICAL SEAL APPLICATION - A USER'S VIEWPOINT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 

John M. Eeds, Refining Engineer, Exxon Company, U.S.A., Baton Rouge, Louisiana; James H. Ingram, 
Senior Engineering Specialist, Monsanto Chemicals Intermediate Company, Texas City, Texas; 
Shannon T. Moses, Mechanical Reliability Projects Manager, Union Carbide Corporation, 
Hahnville, Louisiana 

TUTORIUM ON FLUID FILM BEARING DESIGN 

FLUID FILM BEARINGS - FUNDAMENTALS AND DESIGN CRITERIA AND PITFALLS . . . . . .  189 

Stanley Abramovitz, President, Abramovitz Associates, Inc., Bronxville, New York 

PRINCIPLES OF FLUID FILM BEARING DESIGN AND APPLICATION . . . . . . . . . . . . . . . . . . . . . . .  207 

A. J. Leopard, Marketing and Project Engineering Manager, The Glacier Metal Company Limited, 
Alperton, Wembley, Middlesex, England 

SPECIAL SPEAKERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 

DISCUSSION LEADERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233 

ADVISORY COMMITTEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239 

EXHIBITORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243 

GAS TURBINE LABORATORIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 

GAS TURBINE LABORATORIES PERSONNEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  251 


