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Research efforts in the past ten years have led to considerable advances in the
concepts and methods of smart manufacturing. Smart Manufacturing: Concepts and
Methods puts these advances in perspective, showing how process industries can
benefit from these new techniques. The book consolidates results developed by leading
academic and industrial groups in the area, providing a systematic, comprehensive
coverage of conceptual and methodological advances made to date. Written by leaders
in the field from around the world, Smart Manufacturing: Concepts and Methods is
essential reading for graduate students, researchers, process engineers, and
managers. It is complemented by a companion book titled Smart Manufacturing:
Applications and Case Studies, which covers the applications of smart manufacturing
concepts and methods in process industries and beyond. Takes a process-systems
engineering approach to design, monitoring, and control of smart manufacturing
systems Brings together the key concepts and methods of smart manufacturing,
including the advances made in the past decade Includes coverage of computation
methods for process optimization, control, and safety, as well as advanced modelling
techniques
This textbook is designed for students and industry practitioners for a first course in
optimization integrating MATLAB® software.
Inspection is crucial to the management of ageing infrastructure. Visual information on
structures is regularly collected but very little work exists on its organised and
quantitative analysis, even though image processing can significantly enhance these
inspection processes and transfer real financial and safety benefits to the managers,
owners and users. Additionally, new opportunities exist in the fast evolving sectors of
wind and wave energy to add value to image-based inspection techniques. This book is
a first for structural engineers and inspectors who wish to harness the full potential of
cameras as an inspection tool. It is particularly directed to the inspection of offshore and
marine structures and the application of image-based methods in underwater
inspections. It outlines a set of best practice guidelines for obtaining imagery, then the
fundamentals of image processing are covered along with several image processing
techniques which can be used to assess multiple damage forms: crack detection,
corrosion detection, and depth analysis of marine growth on offshore structures. The
book provides benchmark performance measures for these techniques under various
visibility conditions using an image repository which will help inspectors to envisage the
effectiveness of the techniques when applied. MATLAB® scripts and access to the
underwater image repository are included so readers can run these techniques
themselves. Practising engineers and managers of infrastructure assets are guided in
image processing based inspection. Researchers can use this book as a primer, and it
also suits advanced graduate courses in infrastructure management or on applied
image processing.
This book presents the state-of-the-art in supercomputer simulation. It includes the
latest findings from leading researchers using systems from the High Performance
Computing Center Stuttgart (HLRS) in 2016. The reports cover all fields of
computational science and engineering ranging from CFD to computational physics and
from chemistry to computer science with a special emphasis on industrially relevant
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applications. Presenting findings of one of Europe’s leading systems, this volume
covers a wide variety of applications that deliver a high level of sustained performance.
The book covers the main methods in high-performance computing. Its outstanding
results in achieving the best performance for production codes are of particular interest
for both scientists and engineers. The book comes with a wealth of color illustrations
and tables of results.
This volume presents the processing of the 15th ICMBE held from 4th to 7th December
2013, Singapore. Biomedical engineering is applied in most aspects of our healthcare
ecosystem. From electronic health records to diagnostic tools to therapeutic,
rehabilitative and regenerative treatments, the work of biomedical engineers is evident.
Biomedical engineers work at the intersection of engineering, life sciences and
healthcare. The engineers would use principles from applied science including
mechanical, electrical, chemical and computer engineering together with physical
sciences including physics, chemistry and mathematics to apply them to biology and
medicine. Applying such concepts to the human body is very much the same concepts
that go into building and programming a machine. The goal is to better understand,
replace or fix a target system to ultimately improve the quality of healthcare. With this
understanding, the conference proceedings offer a single platform for individuals and
organizations working in the biomedical engineering related field to gather and network
with each other in so doing create the catalyst for future development of biomedical
engineering in Asia.
Integrated computational materials engineering (ICME) is an emerging discipline that
can accelerate materials development and unify design and manufacturing. Developing
ICME is a grand challenge that could provide significant economic benefit. To help
develop a strategy for development of this new technology area, DOE and DoD asked
the NRC to explore its benefits and promises, including the benefits of a comprehensive
ICME capability; to establish a strategy for development and maintenance of an ICME
infrastructure, and to make recommendations about how best to meet these
opportunities. This book provides a vision for ICME, a review of case studies and
lessons learned, an analysis of technological barriers, and an evaluation of ways to
overcome cultural and organizational challenges to develop the discipline.
As an engineer, you may need to test how a design interacts with fluids. For example,
you may need to simulate how air flows over an aircraft wing, how water flows through
a filter, or how water seeps under a dam. Carrying out simulations is often a critical step
in verifying that a design will be successful. In this hands-on book, you’ll learn in detail
how to run Computational Fluid Dynamics (CFD) simulations using ANSYS Fluent.
ANSYS Fluent is known for its power, simplicity and speed, which has helped make it a
world leader in CFD software, both in academia and industry. Unlike any other ANSYS
Fluent textbook currently on the market, this book uses applied problems to walk you
step-by-step through completing CFD simulations for many common flow cases,
including internal and external flows, laminar and turbulent flows, steady and unsteady
flows, and single-phase and multiphase flows. You will also learn how to visualize the
computed flows in the post-processing phase using different types of plots. To better
understand the mathematical models being applied, we’ll validate the results from
ANSYS Fluent with numerical solutions calculated using Mathematica. Throughout this
book we’ll learn how to create geometry using ANSYS Workbench and ANSYS
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DesignModeler, how to create mesh using ANSYS Meshing, how to use physical
models and how to perform calculations using ANSYS Fluent. The chapters in this book
can be used in any order and are suitable for beginners with little or no previous
experience using ANSYS. Intermediate users, already familiar with the basics of
ANSYS Fluent, will still find new areas to explore and learn. An Introduction to ANSYS
Fluent 2021 is designed to be used as a supplement to undergraduate courses in
Aerodynamics, Finite Element Methods and Fluid Mechanics and is suitable for
graduate level courses such as Viscous Fluid Flows and Hydrodynamic Stability. The
use of CFD simulation software is rapidly growing in all industries. Companies are now
expecting graduating engineers to have knowledge of how to perform simulations. Even
if you don’t eventually complete simulations yourself, understanding the process used
to complete these simulations is necessary to be an effective team member. People
with experience using ANSYS Fluent are highly sought after in the industry, so learning
this software will not only give you an advantage in your classes, but also when
applying for jobs and in the workplace. This book is a valuable tool that will help you
master ANSYS Fluent and better understand the underlying theory. Topics Covered •
Boundary Conditions • Drag and Lift • Initialization • Iterations • Laminar and Turbulent
Flows • Mesh • Multiphase Flows • Nodes and Elements • Pressure • Project
Schematic • Results • Sketch • Solution • Solver • Streamlines • Transient •
Visualizations • XY Plot Table of Contents 1. Introduction 2. Flat Plate Boundary Layer
3. Flow Past a Cylinder 4. Flow Past an Airfoil 5. Rayleigh-Benard Convection 6.
Channel Flow 7. Rotating Flow in a Cavity 8. Spinning Cylinder 9. Kelvin-Helmholtz
Instability 10. Rayleigh-Taylor Instability 11. Flow Under a Dam 12. Water Filter Flow
13. Model Rocket Flow 14. Ahmed Body 15. Hourglass 16. Bouncing Spheres 17.
Falling Sphere 18. Flow Past a Sphere 19. Taylor-Couette Flow 20. Dean Flow in a
Curved Channel 21. Rotating Channel Flow 22. Compressible Flow Past a Bullet 23.
Vertical Axis Wind Turbine Flow 24. Circular Hydraulic Jump
Dentistry is a branch of medicine with its own peculiarities and very diverse areas of
action, which means that it can be considered as an interdisciplinary field. Currently the
use of new techniques and technologies receives much attention. Biodental
Engineering III contains contributions from 13 countries, which were presented at
BIODENTAL 2014,
Engineering system dynamics focuses on deriving mathematical models based on
simplified physical representations of actual systems, such as mechanical, electrical,
fluid, or thermal, and on solving these models for analysis or design purposes. System
Dynamics for Engineering Students: Concepts and Applications features a classical
approach to system dynamics and is designed to be utilized as a one-semester system
dynamics text for upper-level undergraduate students with emphasis on mechanical,
aerospace, or electrical engineering. It is the first system dynamics textbook to include
examples from compliant (flexible) mechanisms and micro/nano electromechanical
systems (MEMS/NEMS). This new second edition has been updated to provide more
balance between analytical and computational approaches; introduces additional in-text
coverage of Controls; and includes numerous fully solved examples and exercises.
Features a more balanced treatment of mechanical, electrical, fluid, and thermal
systems than other texts Introduces examples from compliant (flexible) mechanisms
and MEMS/NEMS Includes a chapter on coupled-field systems Incorporates MATLAB®
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and Simulink® computational software tools throughout the book Supplements the text
with extensive instructor support available online: instructor's solution manual, image
bank, and PowerPoint lecture slides NEW FOR THE SECOND EDITION Provides more
balance between analytical and computational approaches, including integration of
Lagrangian equations as another modelling technique of dynamic systems Includes
additional in-text coverage of Controls, to meet the needs of schools that cover both
controls and system dynamics in the course Features a broader range of applications,
including additional applications in pneumatic and hydraulic systems, and new
applications in aerospace, automotive, and bioengineering systems, making the book
even more appealing to mechanical engineers Updates include new and revised
examples and end-of-chapter exercises with a wider variety of engineering applications
Engineering Standards for Forensic Application presents the technologies and law
precedents for the application of engineering standards to forensic opinions, discussing
Fundamentals, Disciplines, Engineering Standards, The Basics and the Future of
Forensics. The book explores the engineering standard and how it is used by experts to
give opinions that are introduced into evidence, and how they are assumed to be the
best evidence known on the topic at hand. Final sections include coverage of NFL Brain
Injuries and the Flint Water Crisis. Examples of the use of engineering standards are
shown and discussed throughout the work. Addresses a wide variety of forensic
engineering areas, including relevant law Provides a new approach of study that
includes the work of both engineers and litigators Contains contributions from over 40
experts, offering the reader examples of general forensic methods that are based on
reliable engineering practice
The definitive guide to the ANSYS Parametric Design Language (APDL), the command
language for the ANSYS Mechanical APDL product from ANSYS, Inc. PADT has
converted their popular "Introduction to APDL" class into a guide so that users can
teach themselves the APDL language at their own pace. Its 12 chapters include
reference information, examples, tips and hints, and eight workshops. Topics covered
include: - Parameters - User Interfacing - Program Flow - Retrieving Database
Information - Arrays, Tables, and Strings - Importing Data - Writing Output to Files Menu Customization
The exercises in the ANSYS Workbench Tutorial introduce the reader to effective
engineering problem solving through the use of this powerful modeling, simulation and
optimization tool. Topics that are covered include solid modeling, stress analysis, condu
An up-to-date guide for using massive amounts of data and novel technologies to
design, build, and maintain better systems engineering Systems Engineering in the
Fourth Industrial Revolution: Big Data, Novel Technologies, and Modern Systems
Engineering offers a guide to the recent changes in systems engineering prompted by
the current challenging and innovative industrial environment called the Fourth
Industrial Revolution—INDUSTRY 4.0. This book contains advanced models, innovative
practices, and state-of-the-art research findings on systems engineering. The
contributors, an international panel of experts on the topic, explore the key elements in
systems engineering that have shifted towards data collection and analytics, available
and used in the design and development of systems and also in the later life-cycle
stages of use and retirement. The contributors address the issues in a system in which
the system involves data in its operation, contrasting with earlier approaches in which
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data, models, and algorithms were less involved in the function of the system. The book
covers a wide range of topics including five systems engineering domains: systems
engineering and systems thinking; systems software and process engineering; the
digital factory; reliability and maintainability modeling and analytics; and organizational
aspects of systems engineering. This important resource: Presents new and advanced
approaches, methodologies, and tools for designing, testing, deploying, and
maintaining advanced complex systems Explores effective evidence-based risk
management practices Describes an integrated approach to safety, reliability, and
cyber security based on system theory Discusses entrepreneurship as a
multidisciplinary system Emphasizes technical merits of systems engineering concepts
by providing technical models Written for systems engineers, Systems Engineering in
the Fourth Industrial Revolution offers an up-to-date resource that contains the best
practices and most recent research on the topic of systems engineering.
Food Engineering is a component of Encyclopedia of Food and Agricultural Sciences,
Engineering and Technology Resources in the global Encyclopedia of Life Support
Systems (EOLSS), which is an integrated compendium of twenty one Encyclopedias.
Food Engineering became an academic discipline in the 1950s. Today it is a
professional and scientific multidisciplinary field related to food manufacturing and the
practical applications of food science. These volumes cover five main topics:
Engineering Properties of Foods; Thermodynamics in Food Engineering; Food
Rheology and Texture; Food Process Engineering; Food Plant Design, which are then
expanded into multiple subtopics, each as a chapter. These four volumes are aimed at
the following five major target audiences: University and College students Educators,
Professional practitioners, Research personnel and Policy analysts, managers, and
decision makers and NGOs
ANSYS Mechanical APDL for Finite Element AnalysisButterworth-Heinemann
This book serves the purpose of documenting and promoting African experiences on
sustainable development, which encompasses both, formal and non-formal education.
Sustainable development is very important to Africa, but there is a paucity of publication
which documents and promotes experiences from African countries. Due to their
complexity, the interrelations between social, economic and political factors related to
sustainable development, especially at universities, need to be better understood.
There is also a real need to showcase successful examples of how African institutions
are handling their sustainability challenges. It is against this background that this book
has been produced. It is a truly interdisciplinary publication, useful to scholars, social
movements, practitioners and members of governmental agencies and private
companies, undertaking research and/or executing projects focusing on sustainability
from across Africa. As African nations strive to pursue the UN Sustainable
Development Goals, it is imperative to cater for the information needs seen across the
continent and foster the dissemination of experiences and case studies, which may
support both, on-going and future efforts. The scope of the book is deliberately kept
wide, and we are looking for contributions across the spectrum of sustainable
development from business and economics, to arts and fashion, administration,
environment, languages and media studies.
Designed for students without in-depth mathematical training, this text includes a
comprehensive presentation and analysis of algorithms of time-dependent phenomena
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plus beam, plate, and shell theories. Solution guide available upon request.
Intended for courses in Finite Element Analysis, this text presents the theory of finite
element analysis. It explores its application as a design/modeling tool, and explains in
detail how to use ANSYS intelligently and effectively.
An introduction to CFD fundamentals and using commercial CFD software to solve
engineering problems, designed for the wide variety of engineering students new to
CFD, and for practicing engineers learning CFD for the first time. Combining an
appropriate level of mathematical background, worked examples, computer screen
shots, and step by step processes, this book walks the reader through modeling and
computing, as well as interpreting CFD results. The first book in the field aimed at CFD
users rather than developers. New to this edition: A more comprehensive coverage of
CFD techniques including discretisation via finite element and spectral element as well
as finite difference and finite volume methods and multigrid method. Coverage of
different approaches to CFD grid generation in order to closely match how CFD
meshing is being used in industry. Additional coverage of high-pressure fluid dynamics
and meshless approach to provide a broader overview of the application areas where
CFD can be used. 20% new content
This acoustics handbook for mechanical and architectural applications is a translation
of the German standard work on the subject. It not only describes the state of art of
engineering acoustics but also gives practical help to engineers for solving acoustic
problems. It deals with the origin, the transmission and the methods of abatement of airborne and structure-borne sound of different kinds, from traffic to machinery and flow
induced sound.
Techniques and Tools for Solving Acoustics Problems This is the first book of its kind
that describes the use of ANSYS® finite element analysis (FEA) software, and
MATLAB® engineering programming software to solve acoustic problems. It covers
simple text book problems, such as determining the natural frequencies of a duct, to
progressively more complex problems that can only be solved using FEA software,
such as acoustic absorption and fluid-structure-interaction. It also presents benchmark
cases that can be used as starting points for analysis. There are practical hints too for
using ANSYS software. The material describes how to solve numerous problems
theoretically, and how to obtain solutions from the theory using MATLAB engineering
software, as well as analyzing the same problem using ANSYS Workbench and ANSYS
Mechanical APDL. Developed for the Practicing Engineer Free downloads on
http://www.mecheng.adelaide.edu.au/avc/software, including MATLAB source code,
ANSYS APDL models, and ANSYS Workbench models Includes readers’ techniques
and tips for new and experienced users of ANSYS software Identifies bugs and
deficiencies to help practitioners avoid making mistakes Acoustic Analyses Using
MATLAB® and ANSYS® can be used as a textbook for graduate students in acoustics,
vibration, and related areas in engineering; undergraduates in mechanical and electrical
engineering; and as an authoritative reference for industry professionals.
Discover a simple, direct approach that highlights the basics you need within A FIRST
COURSE IN THE FINITE ELEMENT METHOD, 6E. This unique book is written so both
undergraduate and graduate readers can easily comprehend the content without the
usual prerequisites, such as structural analysis. The book is written primarily as a basic
learning tool for those studying civil and mechanical engineering who are primarily
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interested in stress analysis and heat transfer. The text offers ideal preparation for
utilizing the finite element method as a tool to solve practical physical problems.
Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
This book offers a timely yet comprehensive snapshot of innovative research and
developments at the interface between manufacturing, materials and mechanical
engineering, and quality assurance. It covers a wide range of manufacturing processes,
such as cutting, grinding, assembly, and coatings, including ultrasonic treatment,
molding, radial-isostatic compression, ionic-plasma deposition, volumetric vibration
treatment, and wear resistance. It also highlights the advantages of augmented reality,
RFID technology, reverse engineering, optimization, heat and mass transfer, energy
management, quality inspection, and environmental impact. Based on selected papers
presented at the Grabchenko's International Conference on Advanced Manufacturing
Processes (InterPartner-2020), held in Odessa, Ukraine, on September 8-11, 2020, this
book offers a timely overview and extensive information on trends and technologies in
production planning, design engineering, advanced materials, machining processes,
process engineering, and quality assurance. It is also intended to facilitate
communication and collaboration between different groups working on similar topics
and offer a bridge between academic and industrial researchers.
Developed from the author's graduate-level course on advanced mechanics of
composite materials, Finite Element Analysis of Composite Materials with Abaqus
shows how powerful finite element tools address practical problems in the structural
analysis of composites. Unlike other texts, this one takes the theory to a hands-on level
by actually solving
This book presents the first “How To” guide to the use of radial basis functions (RBF).
It provides a clear vision of their potential, an overview of ready-for-use computational
tools and precise guidelines to implement new engineering applications of RBF. Radial
basis functions (RBF) are a mathematical tool mature enough for useful engineering
applications. Their mathematical foundation is well established and the tool has proven
to be effective in many fields, as the mathematical framework can be adapted in several
ways. A candidate application can be faced considering the features of RBF:
multidimensional space (including 2D and 3D), numerous radial functions available,
global and compact support, interpolation/regression. This great flexibility makes RBF
attractive – and their great potential has only been partially discovered. This is because
of the difficulty in taking a first step toward RBF as they are not commonly part of
engineers’ cultural background, but also due to the numerical complexity of RBF
problems that scales up very quickly with the number of RBF centers. Fast RBF
algorithms are available to alleviate this and high-performance computing (HPC) can
provide further aid. Nevertheless, a consolidated tradition in using RBF in engineering
applications is still missing and the beginner can be confused by the literature, which in
many cases is presented with language and symbolisms familiar to mathematicians but
which can be cryptic for engineers. The book is divided in two main sections. The first
covers the foundations of RBF, the tools available for their quick implementation and
guidelines for facing new challenges; the second part is a collection of practical RBF
applications in engineering, covering several topics, including response surface
interpolation in n-dimensional spaces, mapping of magnetic loads, mapping of pressure
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loads, up-scaling of flow fields, stress/strain analysis by experimental displacement
fields, implicit surfaces, mesh to cad deformation, mesh morphing for crack propagation
in 3D, ice and snow accretion using computational fluid dynamics (CFD) data, shape
optimization for external aerodynamics, and use of adjoint data for surface sculpting.
For each application, the complete path is clearly and consistently exposed using the
systematic approach defined in the first section.
ANSYS Mechanical APDL for Finite Element Analysis provides a hands-on introduction
to engineering analysis using one of the most powerful commercial general purposes
finite element programs on the market. Students will find a practical and integrated
approach that combines finite element theory with best practices for developing,
verifying, validating and interpreting the results of finite element models, while
engineering professionals will appreciate the deep insight presented on the program’s
structure and behavior. Additional topics covered include an introduction to commands,
input files, batch processing, and other advanced features in ANSYS. The book is
written in a lecture/lab style, and each topic is supported by examples, exercises and
suggestions for additional readings in the program documentation. Exercises gradually
increase in difficulty and complexity, helping readers quickly gain confidence to
independently use the program. This provides a solid foundation on which to build,
preparing readers to become power users who can take advantage of everything the
program has to offer. Includes the latest information on ANSYS Mechanical APDL for
Finite Element Analysis Aims to prepare readers to create industry standard models
with ANSYS in five days or less Provides self-study exercises that gradually build in
complexity, helping the reader transition from novice to mastery of ANSYS References
the ANSYS documentation throughout, focusing on developing overall competence with
the software before tackling any specific application Prepares the reader to work with
commands, input files and other advanced techniques
This book is a printed edition of the Special Issue "Engineering Fluid Dynamics" that
was published in Energies
This book includes selected papers from the International Conference on Data Science
and Intelligent Applications (ICDSIA 2020), hosted by Gandhinagar Institute of
Technology (GIT), Gujarat, India, on January 24–25, 2020. The proceedings present
original and high-quality contributions on theory and practice concerning emerging
technologies in the areas of data science and intelligent applications. The conference
provides a forum for researchers from academia and industry to present and share their
ideas, views and results, while also helping them approach the challenges of
technological advancements from different viewpoints. The contributions cover a broad
range of topics, including: collective intelligence, intelligent systems, IoT, fuzzy
systems, Bayesian networks, ant colony optimization, data privacy and security, data
mining, data warehousing, big data analytics, cloud computing, natural language
processing, swarm intelligence, speech processing, machine learning and deep
learning, and intelligent applications and systems. Helping strengthen the links between
academia and industry, the book offers a valuable resource for instructors, students,
industry practitioners, engineers, managers, researchers, and scientists alike.
Collection of selected, peer reviewed papers from the 2013 International Conference on
Mechanical and Electronics Engineering (ICMEE 2013), August 17-18, 2013, Tianjin,
China. The 427 papers are grouped as follows: Chapter 1: Advanced Materials
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Engineering, Technologies of Processing; Chapter 2: Developments and Technologies
for General Mechanical Engineering; Chapter 3: New Technologies and Methods in
Construction, Geology and Engineering of Environment; Chapter 4: Instrumentation,
Technologies of Measurement and Detection; Chapter 5: Mechatronics and Robotics;
Chapter 6: Modern Control and Automation; Chapter 7: Power System and Energy
Engineering, its Applications; Chapter 8: Electrical Engineering, Electrical Machines
and Apparatuses; Chapter 9: Electronics and Integrated Circuits, Embedded
Technology and Applications; Chapter 10: Signal and Image Processing, Data Mining;
Chapter 11: Communication and Networks; Chapter 12: Information Technologies and
Engineering Management in Industry; Chapter 13: Related Topics.
This book introduces the peridynamic (PD) differential operator, which enables the
nonlocal form of local differentiation. PD is a bridge between differentiation and
integration. It provides the computational solution of complex field equations and
evaluation of derivatives of smooth or scattered data in the presence of discontinuities.
PD also serves as a natural filter to smooth noisy data and to recover missing data.
This book starts with an overview of the PD concept, the derivation of the PD
differential operator, its numerical implementation for the spatial and temporal
derivatives, and the description of sources of error. The applications concern
interpolation, regression, and smoothing of data, solutions to nonlinear ordinary
differential equations, single- and multi-field partial differential equations and integrodifferential equations. It describes the derivation of the weak form of PD Poisson’s and
Navier’s equations for direct imposition of essential and natural boundary conditions. It
also presents an alternative approach for the PD differential operator based on the least
squares minimization. Peridynamic Differential Operator for Numerical Analysis is
suitable for both advanced-level student and researchers, demonstrating how to
construct solutions to all of the applications. Provided as supplementary material,
solution algorithms for a set of selected applications are available for more details in the
numerical implementation.
This proceedings book is a collection of high-quality peer-reviewed research papers
presented at the International Conference of Experimental and Numerical Investigations
and New Technologies (CNNTech2020) held at Zlatibor, Serbia, from 29th June to 2nd
July 2020. The book discusses a wide variety of industrial, engineering and scientific
applications of the engineering techniques. Researchers from academia and industry
present their original work and exchange ideas, experiences, information, techniques,
applications and innovations in the field of mechanical engineering, materials science,
chemical and process engineering, experimental techniques, numerical methods and
new technologies.
"History of the American society of mechanical engineers. Preliminary report of the
committee on Society history," issued from time to time, beginning with v. 30, Feb.
1908.
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