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Positive Displacement Machines: Modern Design
Innovations and Tools explains the design and
workings of a wide range of positive
displacement pumps, compressors and gas
expanders. Written at a mathematical and
technical level, the book explores the most
influential research in this field over the past
decade, along with industry best practices.
Sections highlight the importance of using the
latest computation techniques and discuss how
to follow the proper design procedures to
achieve a desired outcome. Explains how these
machines work on a fundamental level, helping
the reader build a holistic understanding which
aids complex problem- solving Describes how to
mathematically model the performance of
pumps, compressors and gas expanders Provides
advice on how to design and optimize positive
displacement machines to match a given
application
Applied Thermodynamics Oct 04 2022
Mechanics of Machines Sep 22 2021 Mechanics
of Machines uses applications and numerical

Applied Strength of Materials Feb 25 2022
Designed for a first course in strength of
materials, Applied Strength of Materials has
long been the bestseller for Engineering
Technology programs because of its
comprehensive coverage, and its emphasis on
sound fundamentals, applications, and problemsolving techniques. The combination of clear and
consistent problem-solving techniques,
numerous end-of-chapter problems, and the
integration of both analysis and design
approaches to strength of materials principles
prepares students for subsequent courses and
professional practice. The fully updated Sixth
Edition. Built around an educational philosophy
that stresses active learning, consistent
reinforcement of key concepts, and a strong
visual component, Applied Strength of Materials,
Sixth Edition continues to offer the readers the
most thorough and understandable approach to
mechanics of materials.
Positive Displacement Machines Sep 30 2019
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examples that offer a realistic appreciation of
actual system parameters and performance. Its
logical two-part organization allows the
individual principles to be readily identified and
systematically studied. And as a self-contained
book it will serve as an excellent source for
mechanics students and mechanical engineers.
Jig and Fixture Design Nov 12 2020 By
emphasizing similarities among types and styles,
Jig and Fixture Design, 5E speeds readers to a
complete understanding of the why's and how's
of designing and building a variety of different
workholders for manufacturing. From simple
template and plate-type jigs to complex channel
and box-type tooling, this newly revised edition
features more than 500 illustrations of tools and
applications to spur readers to success. All-new
sections on assembly tools, handling tools, and
catalog reading enable readers to develop
important skills. Specific examples of various
jigs and commercially available fixtures also
appear to guide readers in developing their
understanding of how design principles, as well
as the latest design and manufacturing
technologies, are being applied in the
construction of jigs and fixtures today. As in past
editions, heavy emphasis is placed on the
economics of jigs and fixtures, including
methods and formulas for use in estimating
workholder costs. A solid background in
industrial processes, as well as machine shop
technology, is assumed. Important Notice: Media
content referenced within the product
description or the product text may not be
available in the ebook version.
Advanced Thermodynamics Engineering, Second
Edition May 19 2021 Advanced Thermodynamics
Engineering, Second Edition is designed for
readers who need to understand and apply the
engineering physics of thermodynamic concepts.
It employs a self-teaching format that reinforces
presentation of critical concepts, mathematical
relationships, and equations with concrete
physical examples and explanations of
applications—to help readers apply principles to
their own real-world problems. Less
Mathematical/Theoretical Derivations—More
Focus on Practical Application Because both
students and professionals must grasp theory
almost immediately in this ever-changing
electronic era, this book—now completely in
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decimal outline format—uses a
phenomenological approach to problems,
making advanced concepts easier to understand.
After a decade teaching advanced
thermodynamics, the authors infuse their own
style and tailor content based on their
observations as professional engineers, as well
as feedback from their students. Condensing
more esoteric material to focus on practical uses
for this continuously evolving area of science,
this book is filled with revised problems and
extensive tables on thermodynamic properties
and other useful information. The authors
include an abundance of examples, figures, and
illustrations to clarify presented ideas, and
additional material and software tools are
available for download. The result is a powerful,
practical instructional tool that gives readers a
strong conceptual foundation on which to build a
solid, functional understanding of
thermodynamics engineering.
Knowledge, Power and Learning Feb 02 2020
New technologies are altering the relationship
between knowledge, power and learning. The
explosion of information resulting from the
proliferation of Internet use has led to new
questions about the nature of knowledge and
how it is legitimated. At the same time, the new
emphasis on learning as a lifelong process is
changing relationships between teachers and
learners and focusing on the multiplicity of sites
in which learning can take place. This book
considers the influence of the `information age'
on the changing relationship between power and
knowledge and how this affects learning in a
wide range of situations, from the school to the
learning organization and from the musical
conservatoire to the high-tech workplace.
Applied Chemical Engineering Thermodynamics
Mar 17 2021 Applied Chemical Engineering
Thermodynamics provides the undergraduate
and graduate student of chemical engineering
with the basic knowledge, the methodology and
the references he needs to apply it in industrial
practice. Thus, in addition to the classical topics
of the laws of thermodynamics,pure component
and mixture thermodynamic properties as well
as phase and chemical equilibria the reader will
find: - history of thermodynamics - energy
conservation - internmolecular forces and
molecular thermodynamics - cubic equations of
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state - statistical mechanics. A great number of
calculated problems with solutions and an
appendix with numerous tables of numbers of
practical importance are extremely helpful for
applied calculations. The computer programs on
the included disk help the student to become
familiar with the typical methods used in
industry for volumetric and vapor-liquid
equilibria calculations.
Engineering Thermodynamics Work and
Heat Transfer Feb 13 2021
Applied Thermodynamics Aug 02 2022 This
Book Presents A Systematic Account Of The
Concepts And Principles Of Engineering
Thermodynamics And The Concepts And
Practices Of Thermal Engineering. The Book
Covers Basic Course Of Engineering
Thermodynamics And Also Deals With The
Advanced Course Of Thermal Engineering. This
Book Will Meet The Requirements Of The
Undergraduate Students Of Engineering And
Technology Undertaking The Compulsory
Course Of Engineering Thermodynamics. The
Subject Matter Of Book Is Sufficient For The
Students Of Mechanical Engineering/IndustrialProduction Engineering, Aeronautical
Engineering, Undertaking Advanced Courses In
The Name Of Thermal Engineering/Heat
Engineering/ Applied Thermodynamics Etc.
Presentation Of The Subject Matter Has Been
Made In Very Simple And Understandable
Language. The Book Is Written In Si System Of
Units And Each Chapter Has Been Provided With
Sufficient Number Of Typical Numerical
Problems Of Solved And Unsolved Questions
With Answers.
Tangible Things Apr 17 2021 "In a world
obsessed with the virtual, tangible things are
once again making history. Tangible Things
invites readers to look closely at the things
around them, arguing that almost any material
thing, when examined closely, can be a link
between present and past."--Provided by
publisher.
Energy Efficiency Jul 01 2022 The finite nature
of fossil fuels such as coal, oil and natural gas,
the increasing worry about the greenhouse
effect and the growing amount of power used in
the world means that alternative energy sources
such as wind, tide and sun must be seriously
considered. But this will take time and money. In
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the immediate future the most direct and costeffective way to tackle the problem is to
conserve existing sources of energy and this
book concentrates on this theme.
Introduction to Thermal Systems Engineering
Oct 12 2020 This survey of thermal systems
engineering combines coverage of
thermodynamics, fluid flow, and heat transfer in
one volume. Developed by leading educators in
the field, this book sets the standard for those
interested in the thermal-fluids market. Drawing
on the best of what works from market leading
texts in thermodynamics (Moran), fluids
(Munson) and heat transfer (Incropera), this
book introduces thermal engineering using a
systems focus, introduces structured problemsolving techniques, and provides applications of
interest to all engineers.
Thermodynamik Des Kraftfahrzeugs Jan 15 2021
Das Kraftfahrzeug ist auf nahezu allen Ebenen
von thermodynamischen Prozessen geprÃ|¤gt:
Antriebssysteme â" von Verbrennungsmotoren
und Hybriden bis hin zu den Elektromotoren mit
Brennstoffzellen â" Aufladung, KÃ1/4hl- und
HeizkreislÃ|¤ufe, Klimaanlagen, KarosserieAerodynamik, DÃ|¤mpfungssysteme,
Einspritzsysteme, Auspuffanlagen,
Bremsanlagen, Reifen. Die Thermodynamik ist
allerdings durch ihre KomplexitÃ|¤t und ihren
Umfang sowie durch die phÃ|¤nomenologische
Herangehensweise eine Herausforderung fÃ1/4r
die Ingenieure. Dieses Buch verknÃ1/4pft die
theoretischen Grundlagen und ihre
mathematische Darstellung mit den
Anwendungsgebieten in der
Kraftfahrzeugtechnik. Zahlreiche spezifische
Beispiele fÃ1/4r Kraftfahrzeugingenieure und
Studenten erleichtern das VerstÃ|¤ndnis und die
praktische Anwendung des Grundlagenwissens.
FÃ1/4r die Neuauflage wurden neben
Korrekturen und Aktualisierungen weitere
praxisgerechte Ãbungsbeispiele und vertiefende
Fragen ergÃ|¤nzt.
Mechanical Science Mar 29 2022 This book
gives comprehensive coverage of mechanical
science for HNC/HND students taking
mechanical engineering courses, including all
topics likely to be covered in both years of such
courses, as well as for first year undergraduate
courses in mechanical engineering. It features
500 problems with answers and 200 worked
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examples. The third edition includes a new
section on power transmission and an appendix
on mathematics to help students with the basic
notation of calculus and solution of differential
equations.
Applied Thermodynamics Jul 21 2021
Thermal Engineering Aug 10 2020
A Conceptual Guide to Thermodynamics Dec 14
2020 Thermodynamics is the science that
describes the behavior of matter at the
macroscopic scale, and how this arises from
individual molecules. As such, it is a subject of
profound practical and fundamental importance
to many science and engineering fields. Despite
extremely varied applications ranging from
nanomotors to cosmology, the core concepts of
thermodynamics such as equilibrium and
entropy are the same across all disciplines. A
Conceptual Guide to Thermodynamics serves as
a concise, conceptual and practical supplement
to the major thermodynamics textbooks used in
various fields. Presenting clear explanations of
the core concepts, the book aims to improve
fundamental understanding of the material, as
well as homework and exam performance.
Distinctive features include: Terminology and
Notation Key: A universal translator that
addresses the myriad of conventions,
terminologies, and notations found across the
major thermodynamics texts. Content Maps:
Specific references to each major
thermodynamic text by section and page number
for each new concept that is introduced. Helpful
Hints and Don’t Try Its: Numerous useful tips for
solving problems, as well as warnings of
common student pitfalls. Unique Explanations:
Conceptually clear, mathematically fairly simple,
yet also sufficiently precise and rigorous. A more
extensive set of reference materials, including
older and newer editions of the major textbooks,
as well as a number of less commonly used titles,
is available online at
http://www.conceptualthermo.com.
Undergraduate and graduate students of
chemistry, physics, engineering, geosciences
and biological sciences will benefit from this
book, as will students preparing for graduate
school entrance exams and MCATs.
FUNDAMENTALS OF DIGITAL CIRCUITS Aug
29 2019 The Fourth edition of this well-received
text continues to provide coherent and
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comprehensive coverage of digital circuits. It is
designed for the undergraduate students
pursuing courses in areas of engineering
disciplines such as Electrical and Electronics,
Electronics and Communication, Electronics and
Instrumentation, Telecommunications, Medical
Electronics, Computer Science and Engineering,
Electronics, and Computers and Information
Technology. It is also useful as a text for MCA,
M.Sc. (Electronics) and M.Sc. (Computer
Science) students. Appropriate for self study, the
book is useful even for AMIE and grad IETE
students. Written in a student-friendly style, the
book provides an excellent introduction to digital
concepts and basic design techniques of digital
circuits. It discusses Boolean algebra concepts
and their application to digital circuitry, and
elaborates on both combinational and sequential
circuits. It provides numerous fully worked-out,
laboratory tested examples to give students a
solid grounding in the related design concepts.
It includes a number of short questions with
answers, review questions, fill in the blanks with
answers, multiple choice questions with answers
and exercise problems at the end of each
chapter.
A HEAT TRANSFER TEXTBOOK May 31 2022
Applied Thermodynamics for Engineering
Technologists Nov 05 2022 Applied
Thermodynamics for Engineering Technologists
provides a complete introduction to the
principles of thermodynamics for degree level
students on courses in mechanical, aeronautical,
chemical, environmental and energy engineering
and engineering science courses. The fifth
edition of this classic text for applied courses
has been completely revised and updated to take
account of modern teaching methods and
perspectives, with the emphasis placed on the
application of theory to real processes and plant.
New for this edition is a section on energy
recovery, including pinch technology and a
discussion of the thinning of the ozone layer due
to the use of CFCs. Examples and problems
using the refrigerant 134A replace the previous
references to CFC R12. In addition, the
discussion of energy sources, their uses and
management, has been expanded and improved
and there is now extensive coverage of the
combined heat and power section. The material
on turbines, compressors, nozzles and
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propulsion is presented in a more logical
sequence but retains important information on
the differences between gas and steam turbines.
Finally the section on refrigeration gives more
prominence to the heat pump and vapour
absorption plant.
Advanced Thermodynamics for Engineers Jul 09
2020 Although the basic theories of
thermodynamics are adequately covered by a
number of existing texts, there is little literature
that addresses more advanced topics. In this
comprehensive work the author redresses this
balance, drawing on his twenty-five years of
experience of teaching thermodynamics at
undergraduate and postgraduate level, to
produce a definitive text to cover thoroughly,
advanced syllabuses. The book introduces the
basic concepts which apply over the whole range
of new technologies, considering: a new
approach to cycles, enabling their irreversibility
to be taken into account; a detailed study of
combustion to show how the chemical energy in
a fuel is converted into thermal energy and
emissions; an analysis of fuel cells to give an
understanding of the direct conversion of
chemical energy to electrical power; a detailed
study of property relationships to enable more
sophisticated analyses to be made of both high
and low temperature plant and irreversible
thermodynamics, whose principles might hold a
key to new ways of efficiently covering energy to
power (e.g. solar energy, fuel cells). Worked
examples are included in most of the chapters,
followed by exercises with solutions. By
developing thermodynamics from an explicitly
equilibrium perspective, showing how all
systems attempt to reach a state of equilibrium,
and the effects of these systems when they
cannot, the result is an unparalleled insight into
the more advanced considerations when
converting any form of energy into power, that
will prove invaluable to students and
professional engineers of all disciplines.
An Introduction to Statistical Mechanics and
Thermodynamics Dec 26 2021 This text presents
statistical mechanics and thermodynamics as a
theoretically integrated field of study. It stresses
deep coverage of fundamentals, providing a
natural foundation for advanced topics. The
large problem sets (with solutions for teachers)
include many computational problems to
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advance student understanding.
Engineering Thermodynamics with Worked
Examples May 07 2020 The laws of
thermodynamics have wide ranging practical
applications in all branches of engineering. This
invaluable textbook covers all the subject matter
in a typical undergraduate course in engineering
thermodynamics, and uses carefully chosen
worked examples and problems to expose
students to diverse applications of
thermodynamics. This new edition has been
revised and updated to include two new chapters
on thermodynamic property relations, and the
statistical interpretation of entropy. Problems
with numerical answers are included at the end
of each chapter. As a guide, instructors can use
the examples and problems in tutorials, quizzes
and examinations. Request Inspection Copy
Concepts in Quantum Mechanics Nov 24 2021
Taking a conceptual approach to the subject,
Concepts in Quantum Mechanics provides
complete coverage of both basic and advanced
topics. Following in the footsteps of Dirac's
classic work Principles of Quantum Mechanics, it
explains all themes from first principles.The
authors present alternative ways of representing
the state of a physical system,
Civil Engineering Project Management, Fourth
Edition Jun 07 2020 This new edition updates
and revises the best practical guide for on-site
engineers to reflect the latest changes to
management practice and new forms of
contract. Written from the point of view of the
project engineer it details their responsibilities,
powers and duties.
Basic Engineering Thermodynamics Mar 05
2020
Engineering Thermodynamics Through
Examples Apr 05 2020
Water, Sanitary and Waste Services for
Buildings Jun 19 2021 Water, sanitary and waste
services represent a substantial proportion of
the cost of construction, averaging 10% of the
capital costs of building and with continuing
costs in operation and maintenance.
Nevertheless, they are often regarded as a
'Cinderella' within the building process. Parts of
many different codes and regulations impact on
these services, making an overall viewpoint
more difficult to get. This new edition of this
classic text draws together material from a
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variety of sources to provide the comprehensive
coverage not available elsewhere. It is a
resource for the sound design, operation and
maintenance of these services and should be on
the bookshelf of every building services engineer
and architect.
Elements of Environmental Engineering Aug 22
2021 Completely revised and updated, Elements
of Environmental Engineering: Thermodynamics
and Kinetics, Second Edition covers the
applications of chemical thermodynamics and
kinetics in environmental processes. Each
chapter has been rewritten and includes new
examples that better illuminate the theories
discussed. An excellent introduction to
environmental engineering, this reference
stands alone in its multimedia approach to fate
and transport modeling and in pollution control
design options. Clearly and lucidly written, it
provides extensive tables, figures, and data that
make it the reference to have on this subject.
Miller & Freund's Probability and Statistics for
Engineers, Global Edition Jul 29 2019 For an
introductory, one or two semester, or
sophomore-junior level course in Probability and
Statistics or Applied Statistics for engineering,
physical science, and mathematics students. An
Applications-Focused Introduction to Probability
and Statistics Miller & Freund's Probability and
Statistics for Engineers is rich in exercises and
examples, and explores both elementary
probability and basic statistics, with an emphasis
on engineering and science applications. Much
of the data has been collected from the author's
own consulting experience and from discussions
with scientists and engineers about the use of
statistics in their fields. In later chapters, the
text emphasizes designed experiments,
especially two-level factorial design. The Ninth
Edition includes several new datasets and
examples showing application of statistics in
scientific investigations, familiarizing students
with the latest methods, and readying them to
become real-world engineers and scientists.
The Emergence of Modern Universities In
France, 1863-1914 Jun 27 2019 George Weisz
offers a comprehensive analysis of the French
university system during the latter half of the
nineteenth and early twentieth centuries.
Examining the major reforms of higher
education undertaken during the Third Republic,
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he argues that the original thrust for reform
came from within the educational system,
especially from an academic profession seeking
to raise its occupational status. Originally
published in 1983. The Princeton Legacy Library
uses the latest print-on-demand technology to
again make available previously out-of-print
books from the distinguished backlist of
Princeton University Press. These editions
preserve the original texts of these important
books while presenting them in durable
paperback and hardcover editions. The goal of
the Princeton Legacy Library is to vastly
increase access to the rich scholarly heritage
found in the thousands of books published by
Princeton University Press since its founding in
1905.
Chemical Principles of Textile Conservation Sep
10 2020 'Chemical Principles of Textile
Conservation' provides must-have knowledge for
conservators who do not always have a scientific
background. This vital book brings together from
many sources the material science necessary to
understand the properties, deterioration and
investigation of textile artefacts. It also aids
understanding of the chemical processes during
various treatments, such as: cleaning;
humidification; drying; disinfestation;
disinfection; and the use of adhesives and
consolidants in conservation of historical
textiles. Textile conservators will now have
ready access to the necessary knowledge to
understand the chemistry of the objects they are
asked to treat and to make informed decisions
about how to preserve textiles. The combination
of a chemist and a conservator provides the
perfect authorial team. It ensures a unique dual
function of the text which provides textile
conservators with vital chemical knowledge and
gives scientists an understanding of textile
conservation necessary to direct their research.
The many practical examples and case studies
illustrate the utility of the relatively large
chemical introduction and the essential chemical
information which is included. The case studies,
many illustrated in colour, range from the
treatment of the Ghandis' clothes, high-altitude
flying suits and a Mary Quant raincoat, to the
Hungarian Coronation Mantle.
Thermodynamic and Transport Properties of
Fluids. SI Units Apr 29 2022
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Energy Management Jan 03 2020
Mechanical Services for Buildings Sep 03
2022 Mechanical Services for Buildings provides
a thorough yet practical coverage of the
advanced topics of heating, ventilation and airconditioning, required by the building services
engineer.
Working Guide to Process Equipment, Third
Edition Oct 31 2019 Diagnose and Troubleshoot
Problems in Chemical Process Equipment with
This Updated Classic! Chemical engineers and
plant operators can rely on the Third Edition of
A Working Guide to Process Equipment for the
latest diagnostic tips, practical examples, and
detailed illustrations for pinpointing trouble and
correcting problems in chemical process
equipment. This updated classic contains new
chapters on Control Valves, Cooling Towers,
Waste Heat Boilers, Catalytic Effects,
Fundamental Concepts of Process Equipment,
and Process Safety. Filled with worked-out
calculations, the book examines everything from
trays, reboilers, instruments, air coolers, and
steam turbines...to fired heaters, refrigeration
systems, centrifugal pumps, separators, and
compressors. The authors simplify complex
issues and explain the technical issues needed to
solve all kinds of equipment problems.
Comprehensive and clear, the Third Edition of A
Working Guide to Process Equipment features:
Guidance on diagnosing and troubleshooting
process equipment problems Explanations of
how theory applies to real-world equipment
operations Many useful tips, examples,
illustrations, and worked-out calculations New to
this edition: Control Valves, Cooling Towers,
Waste Heat Boilers, Catalytic Effects, and
Process Safety Inside this Renowned Guide to
Solving Process Equipment Problems • Trays •
Tower Pressure • Distillation Towers • Reboilers
• Instruments • Packed Towers • Steam and
Condensate Systems • Bubble Point and Dew
Point • Steam Strippers • Draw-Off Nozzle
Hydraulics • Pumparounds and Tower Heat
Flows • Condensers and Tower Pressure Control
• Air Coolers • Deaerators and Steam Systems •
Vacuum Systems • Steam Turbines • Surface
Condensers • Shell-and-Tube Heat Exchangers •
Fire Heaters • Refrigeration Systems •
Centrifugal Pumps • Separators • Compressors
• Safety • Corrosion • Fluid Flow • Computer
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Modeling and Control • Field Troubleshooting
Process Problems
Thermodynamics and Heat Powered Cycles Dec
02 2019 Due to the rapid advances in computer
technology, intelligent computer software and
multimedia have become essential parts of
engineering education. Software integration
with various media such as graphics, sound,
video and animation is providing efficient tools
for teaching and learning. A modern textbook
should contain both the basic theory and
principles, along with an updated pedagogy.
Often traditional engineering thermodynamics
courses are devoted only to analysis, with the
expectation that students will be introduced
later to relevant design considerations and
concepts. Cycle analysis is logically and
traditionally the focus of applied
thermodynamics. Type and quantity are
constrained, however, by the computational
efforts required. The ability for students to
approach realistic complexity is limited. Even
analyses based upon grossly simplified cycle
models can be computationally taxing, with
limited educational benefits. Computerised lookup tables reduce computational labour
somewhat, but modelling cycles with many
interactive loops can lie well outside the limits of
student and faculty time budgets. The need for
more design content in thermodynamics books is
well documented by industry and educational
oversight bodies such as ABET (Accreditation
Board for Engineering and Technology). Today,
thermodynamic systems and cycles are fertile
ground for engineering design. For example,
niches exist for innovative power generation
systems due to deregulation, co-generation,
unstable fuel costs and concern for global
warming. Professor Kenneth Forbus of the
computer science and education department at
Northwestern University has developed ideal
intelligent computer software for
thermodynamic students called CyclePad.
CyclePad is a cognitive engineering software. It
creates a virtual laboratory where students can
efficiently learn the concepts of
thermodynamics, and allows systems to be
analyzed and designed in a simulated,
interactive computer aided design environment.
The software guides students through a design
process and is able to provide explanations for
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give students a thorough grounding in both the
theory and practice of thermodynamics. The
coverage is compact without sacrificing
necessary theoretical rigor. Emphasis
throughout is on the applications of the theory to
actual processes and power cycles. This book
will help educators in their effort to enhance
education through the effective use of intelligent
computer software and computer assisted
course work.
Steam Power Engineering Oct 24 2021 A
steam/thermal power station uses heat energy
generated from burning coal to produce
electrical energy. ... From the turbine the steam
is cooled back to water in the Condenser, the
resulting water is fed back into the boiler to
repeat the cycle.
The Little Book of Thermofluids Jan 27 2022

results and to coach students in improving
designs. Like a professor or senior engineer,
CyclePad knows the laws of thermodynamics
and how to apply them. If the user makes an
error in design, the program is able to remind
the user of essential principles or design steps
that may have been overlooked. If more help is
needed, the program can provide a documented,
case study that recounts how engineers have
resolved similar problems in real life situations.
CyclePad eliminates the tedium of learning to
apply thermodynamics, and relates what the
user sees on the computer screen to the design
of actual systems. This integrated, engineering
textbook is the result of fourteen semesters of
CyclePad usage and evaluation of a course
designed to exploit the power of the software,
and to chart a path that truly integrates the
computer with education. The primary aim is to
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