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CNC Programming Techniques - Peter Smid 2005
Written by the author of the bestselling CNC Programming Handbook
and the recent release Fanuc CNC Custom Macros, this practical and
very useful resource covers several programming subjects, including how
to program cams and tapered end mills, that are virtually impossible to
find anywhere. Other, more common, subjects, such as cutter radius
offset and thread milling are covered in great depth.
Basics of CNC Programming - Yadav, Om Prakash 2019-04-23
Before the introduction of automatic machines and automation, industrial
manufacturing of machines and their parts for the key industries were
made though manually operated machines. Due to this, manufacturers
could not make complex profiles or shapes with high accuracy. As a
result, the production rate tended to be slow, production costs were very
high, rejection rates were high and manufacturers often could not
complete tasks on time. Industry was boosted by the introduction of the
semi-automatic manufacturing machine, known as the NC machine,
which was introduced in the 1950's at the Massachusetts Institute of
Technology in the USA. After these NC machine started to be used,
typical profiles and complex shapes could get produced more readily,
which in turn lead to an improved production rate with higher accuracy.
Thereafter, in the 1970's, an even larger revolutionary change was
introduced to manufacturing, namely the use of the CNC machine
(Computer Numerical Control). Since then, CNC has become the
dominant production method in most manufacturing industries, including
automotive, aviation, defence, oil and gas, medical, electronics industry,
and the optical industry. Basics of CNC Programming describes how to
design CNC programs, and what cutting parameters are required to
make a good manufacturing program. The authors explain about cutting
parameters in CNC machines, such as cutting feed, depth of cut, rpm,
cutting speed etc., and they also explain the G codes and M codes which
are common to CNC. The skill-set of CNC program writing is covered, as
well as how to cut material during different operations like straight
turning, step turning, taper turning, drilling, chamfering, radius profile,
profile turning etc. In so doing, the authors cover the level of CNC
programming from basic to industrial format. Drawings and CNC
programs to practice on are also included for the reader.
CNC Programming Handbook - Peter Smid 2008
This latest edition of a popular reference contains a fully functional
shareware version of CNC toolpath simulator/editor, NCPlott, on the CDROM, a detailed section on CNC lathes with live tooling, image files of
many actual parts, the latest Fanuc and related control systems, and
much more.
Introduction to Computer Numerical Control (CNC) - James
Valentino 2012-05-15
Aimed at undergraduate courses, this text uses a practical step-by-step
approach to develop the most fundamental concepts in CNC (computer
numerical control) technology. It focuses on word address (G and M
code) programming for the industry standard Fanuc controllers.
Understanding the FANUC PMC System - Fanuc FANUC America
2017-12-06
Please purchase from FANUC America.
Fanuc CNC Custom Macros - Peter Smid 2004
"CNC programmers and service technicians will find this book a very
useful training and reference tool to use in a production environment.
Also, it will provide the basis for exploring in great depth the extremely
wide and rich field of programming tools that macros truly are."--BOOK
JACKET.
Basic Fixture Design - Paul D. Q. Campbell 1994
Uses basic terms to explain fixture design. Focuses on actual tooling
procedures throughout. Provides a full understanding of the design and
application of fixture tools and checking fixtures, welding fixtures and
procedures, three-dimensional space in checking compound warped

Learning Mastercam X7 Mill 2D Step by Step - James Valentino
2013-08-30
Overview This unique text presents a thorough introduction to
Mastercam X7 Mill for students with little or no prior experience. It can
be used in virtually any educational setting -- from four-year engineering
schools to community colleges and voc/tech schools to industrial training
centers -- and will also serve as a reliable reference for on-the-job use or
as a self-study manual. The award-winning authors have carefully
arranged the contents in a clear and logical sequence and have used
many hundreds of visuals instead of wordy explanations. Two enclosed
CDs contain Mastercam X7 Demo and also include examples and
exercises from the text for student practice. Features Emphasizes
student-friendly graphical displays in place of long explanations and
definitions. Includes an overview of the process of generating a word
address program. Presents numerous examples that provide step-by-step
instructions with graphical displays. Eliminates flipping between pages
by featuring all explanations on the same page as the example. Contains
exercises at the end of each chapter. Features a process plan for many
machining exercises to indicate the machining operations to be
performed and the tools to be used. All operations now done in Windows
7. Includes the new Verifier. Includes the new Code Expert. Features
editing solid models imported from other CAD packages such as
SolidWorks.
CNC Trade Secrets - James A. Harvey 2014-09-15
You don't have to know everything about CNC machines in order to
makes parts on them. Whether you're a shop owner, machinist, designer,
or hobbyist, Harvey shows you useful techniques for holding and
machining parts using CNC machines, and provides a potpourri of
practical and proven machining tips and tricks.
CNC 50 HOUR PROGRAMMING COURSE - LORENZO RAUSA
2018-01-12
Second edition. Revised and updated (January 2021). With free graphic
simulation software, upgrade of procedures and images. This book is
designed for students and teachers who are looking for a programming
course in combination with a graphic simulation software. The course is
based on the understanding of the ‘ISO Standard’ functions, i.e. the
programming language at the basis of all numeric controls. The training
and simulating software faithfully replicates a real numeric control on
your computer. This course comprises chapters and paragraphs for both
theoretical and practical learning. Paragraphs on theory contain
drawings and diagrams that simplify the understanding of the text. The
first practical experiences consist in the utilization of pre-drafted
programs, which are useful to the participant’s initial understanding of
the numeric control and its potential. Later you will learn how to write
new programs with difficulty levels that are commensurate to the
acquired experience. During the practical exercises the reader is
constantly guided by the respective operating procedures. The learning
method has been developed so that even beginners may complete the
course and understand all the most complex functions and programming
methods. Periodical tests are offered in order to help the students and
teachers assess progress achieved or to highlight the topics for review.
This is a fifty-hour course. The total number of hours necessary for the
understanding of the theoretical part and for carrying out the practical
exercises will always be specified at the beginning of each chapter. The
course is centered on a three-axis lathe (X, Z, C) with driven tools, then
the concepts applied to the programming of the lathe will be used to
program a three-axis vertical mill (X, Y, Z). All the programs used during
the explanations and the collection of the images contained in the book,
which may be printed, viewed or displayed during the course at home or
in the classroom may be downloaded from the website
cncwebschool.com. Finally the book contains a list of technical terms and
their translation from English into Italian and German.
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surfaces, measurement systems, and the simple mathematics required.
This Print-on-Demand version replaces ISBN 978-0-8311-0207-4. This
lavishly illustrated introduction to fixture design takes the reader from
concept to building. It details the mechanics, materials used,
commercially available components, design procedures, and economics.
CNC Programming: Principles and Applications - Mike Mattson
2009-03-31
A proven guide to computer-aided machining, CNC Programming:
Principles and Applications has been revised to give readers the most upto-date information on G- and M- code programming available today. This
edition retains the book's comprehensive yet concise approach, offering
an overview of the entire manufacturing process, from planning through
code writing and setup. is the new edition includes expanded coverage of
tooling, manufacturing processes, print reading, quality control, and
precision measurement. Designed to meet the needs of both beginning
machinists and seasoned machinists making the transition to the abstract
realm of CNC, this book is a valuable resource that will be referred to
again and again. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook
version.
CNC LATHE G-CODE and M-CODE ILLUSTRATIVE HANDBOOK Patrick Talverdi 2010-10
This handbook is a practical source to help the reader understand the Gcodes and M-codes in CNC lathe programming. It covers CNC lathe
programming codes for everyday use by related industrial users such as
managers, supervisors, engineers, machinists, or even college students.
The codes have been arranged in some logical ways started with the
code number, code name, group number, quick description, command
format, notes and some examples. Moreover, the reader will find five
complementary examples and plenty of helpful tables in appendix.
The National Guide to Educational Credit for Training Programs
2003 - American Council on Education 2003
For more than 25 years, this guide has been the trusted source of
information on thousands of educational courses offered by business,
labor unions, schools, training suppliers, professional and voluntary
associations, and government agencies. These courses provide academic
credit to students for learning acquired at such organizations as AT&T,
Citigroup, Delta Air Lines, General Motors University, NETg, and Walt
Disney World Resort. Each entry in the comprehensive ^INational
Guide^R provides: ^L ^L ^DBL Course title^L ^DBL Location of all
sites where the course is offered^L ^DBL Length in hours, days, or
weeks^L ^DBL Period during which the credit recommendation
applies^L ^DBL Purpose for which the course was designed^L ^DBL
Learning outcomes^L ^DBL Teaching methods, materials, equipment,
and major subject areas covered^L ^DBL College credit
recommendations offered in four categories (by level of degrees) and
expressed in semester hours and subject area(s) in which credit is
applicable.^L ^L The introductory section includes ACE Transcript
Service information.
CNC FANUC TURNING CYCLES - LORENZO RAUSA 2021-02-18
The purpose of this book is to explain the Fanuc turning canned cycles
through a new didactic concept. In different manuals it is easy to find
contrasting descriptions regarding the Fanuc turning canned cycles.
Some manuals present the G74 function as an axial drilling cycle and
others present it as a grooving cycle along the Z-axis. The G75 function is
also described in some texts as a radial grooving cycle, while in others it
is defined as a radial drilling cycle. It should be added that the G75
function is also able to perform a facing cut with chip breaking. The book
aims to explain the Fanuc turning cycles in a definite way by adopting a
new didactic method that is not limited to the simple description of cycle
parameters, but includes all the machining operations that each cycle is
able to perform.
Using CNC for Mercedes Benz Logo Design - Mike Nkongolo 2017-11-20
Project Report from the year 2017 in the subject Computer Science Programming, , language: English, abstract: This report covers the work
that was carried out by a group of researchers on CNC (Computer
Numerical Control) programming and machining. The task was to choose
and design a creative item to be machined using CNC machining, which
then required to write a code using CNC language. Prior to the
machining process, we did a Computer Aided Design (CAD) drawing of
the Mercedes Benz logo. The logo was further modified with the final
model drawn using Auto Desk Inventor. We used foam for our model and
a 10 diameter end mill tool. The main problem that was experienced was
the cutting time; the model took longer to be complete. The cutting time
was affected by the complexity of the design, chosen tool size and the
fanuc-cnc-programming-training-learn-cnc-for-fanuc

cutting technique. We learnt from the demonstration that the shorter the
constructed code the more robust it is, using a bigger tool is more
efficient in terms of saving energy and time, and that if the code is
correct the CNC machine model becomes identical to that of the product
Design.
CNC Control Setup for Milling and Turning - Peter Smid 2010
This unique reference features nearly all of the activities a typical CNC
operator performs on a daily basis. Starting with overall descriptions and
in-depth explanations of various features, it goes much further and is
sure to be a valuable resource for anyone involved in CNC.
CNC Programming Handbook - Peter Smid 2003
Comes with a CD-ROM packed with a variety of problem-solving projects.
Programming of CNC Machines - Ken Evans 2016
An APPRENTICES GUIDE to CNC MILLING - J. A. Pintozzi 2017-12-09
Teaches CNC Milling, for both HAAS, and FANUC type controls.
Contains a great deal of Information, for the apprentice, or any one who
wants to learn CNC machining. The book also contains Sample
Programs, Charts, Formulas, G and M codes.
7 Easy Steps to CNC Programming. . .A Beginner's Guide - David S.
Hayden 1997-06
CNC Tips and Techniques - Peter Smid 2013
Articles that have been updated from versions that were originally
published in "Shop Talk."
CNC Programming Skills: Program Entry and Editing on Fanuc
Machines - S. K. Sinha 2015-05-05
Do you know how to insert a part of a program into another program at
the desired location? Background editing?? Using PCMCIA card??? Or,
maybe, a simple task such as replacing G02 by G03 in the whole file????
When it comes to manual program entry on the machine, or searching /
deleting / editing / copying / moving / inserting an existing program
residing in the control memory or the PCMCIA card, most people resort
to trial and error method. While they might be able to accomplish what
they desire, the right approach would save a lot of their precious time. If
this is exactly what you want, this book is for you. The information
contained herein is concise, yet complete and exhaustive. The best part
is that you can enjoy the convenience of having the wealth of useful
information on editing techniques even on your smart phone which is
always with you! You would often need to refer to it because it is not
possible to memorize all the steps which are many a time too complex
and devoid of common logic, so as to make the correct guess. The
following excerpt from the book would give an idea of the methodical and
step-by-step approach adopted in the book: Writing a file on the memory
card: The following operation will save program number 1234 in the
memory card, with the name TESTPRO: * Select the EDIT mode on the
MOP panel. * Press the PROG key on the MDI panel. * Press the next
menu soft key. * Press the soft key CARD. * Press the soft key OPRT. *
Press the soft key PUNCH. * Type 1234 and press the soft key O SET. *
Type TESTPROG and press the soft key F NAME. * Press the soft key
EXEC. While the file is being copied on the memory card, the character
string OUTPUT blinks at the lower right corner of the screen. Copying
may take several seconds, depending on the size of the file being copied.
If a file with file name TESTPROG already exists in the memory card, it
may be overwritten unconditionally or a message confirming the
overwriting may be displayed, depending on a parameter setting. In case
of such a warning message, press the EXEC soft key to overwrite, and
CAN soft key to cancel writing. However, system information such as
PMC ladder is always overwritten unconditionally. The copied file is
automatically assigned the highest existing file number plus one. The
comment, if any, with the O-word (i.e., in the first block of the program)
will be displayed in the COMMENT column of the card directory. To
write all programs, type -9999 as the program number. In this case, if file
name is not specified, all the programs are saved in file name
PROGRAM.ALL on the memory card. A file name can have up to 8
characters, and an extension up to 3 characters (XXXXXXXX.XXX).
Repeat the last three steps to copy more files. Finally, press the CAN soft
key, to cancel the copying mode and go to the previous menu.
BASIC PROGRAMMING COURSE - Lorenzo Rausa 2021-02-18
This course is aimed at high school students and anyone who is
approaching the world of machine tool programming for the first time.
Teachers and professionals may explore more complex topics in the
advanced course proposed in the book "CNC - 50 Hour Programming
Course". The text includes all the basic programming concepts and
explains the “G-code” standard functions, i.e. the programming language
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at the basis of all numerical controls. The training and graphic simulation
software offers free and unlimited access and faithfully reproduces a real
numerical control on the computer. The teaching method and the
covered topics have been selected to spark the students' interest and
curiosity in the study of the matter. The training course includes
chapters and paragraphs both for theoretical and practical instruction.
Paragraphs on theory contain drawings and diagrams that simplify the
understanding of the text. The first practical experiences consist in the
use of pre-drafted programs that give the students the opportunity to
familiarize with the numeric control and its potential. Later you will learn
how to write new programs with difficulty levels that are commensurate
to the acquired experience. The practical exercises are accompanied by
the respective operating procedures that allow the students to learn on
their own, reducing the need for the teacher's presence. Periodical tests
are offered in order to help the students and teachers assess progress
achieved or to highlight the topics for review. The total number of hours
necessary for the understanding of the theoretical part and for carrying
out the practical exercises will always be specified at the beginning of
each chapter. The analyzed machines are a three-axis lathe (X, Z, C) with
driven tools and a three-axis vertical mill (X, Y, Z). All the programs used
during the explanation and all the images contained in this book, which
may be used at home or printed, viewed or projected in the classroom,
may be downloaded from the website cncwebschool.com.
Metalworking Sink Or Swim - Tom Lipton 2009-01-01
A bestseller for professional machinists and metalworkers that also has a
large following in the home shop, do-it-yourself niche.
The CNC Workshop - Frank Nanfara 2002

turning centers to help the reader understand the machine environment,
and balanced approach to EDM covers both operation and programming.
Also enclosed is a disk that simulates machine movement in response to
various operating codes.
Cnc Programming Library - Peter Smid 2008-11
Presents complete information on various programming techniques, from
the basic areas to dozens of advanced concepts. Includes thousands of
illustrations, tables, formulas, tips, shortcuts and real-world examples.
Offers unparalleled reference material useful for skills training at all
levels of CNC. Presents an encyclopedic, logically organized... more »
approach to CNC programming, allowing the reader to look up a subject
of interest only. Uses cross references throughout to guide the reader to
the proper answer or solution to a problem.
MANUFACTURING PROCESSES 4-5. (PRODUCT ID 23994334). LAMNGEUN. VIRASAK 2019
Fundamentals of CNC Machining - NexGenCAM 2011-06-21
This book teaches the fundamentals of CNC machining. Topics include
safety, CNC tools, cutting speeds and feeds, coordinate systems, Gcodes, 2D, 3D and Turning toolpaths and CNC setups and operation.
Emphasis is on using best practices as related to modern CNC and
CAD/CAM. This book is particularly well-suited to persons using CNC
that do not have a traditional machining background.
Programming of Computer Numerically Controlled Machines - Kenneth
W. Evans 2001
Written in simple, easy-to-understand language by skilled programmers
with years of experience teaching CNC machining to the industry and in
formal education settings, Programming of Computer Numerically
Controlled Machines provides full descriptions of many operation and
programming functions and illustrates their practical applications
through examples. It provides in-depth information on how to program
turning and milling machines, which is applicable to almost all control
systems. It keeps all theoretical explanations to a minimum throughout
so that they do not distort an understanding of the programming. And
because of the wide range of information available about the selection of
tools, cutting speeds, and the technology of machining, it is sure to
benefit engineers, programmers, supervisors, and machine operators
who need ready access to information that will solve CNC operation and
programming problems.
Machine Tool Technology Basics - Stephen F. Krar 2003
Written by three experienced educators and practitioners, Machine Tool
Technology Basics is sure to be a useful tool for anyone needing to learn
about today's machine tool trade. Logically organized in three sections, it
begins with basic metal-removal operations of conventional machines,
progresses to CNC machines, and finishes with CAD/CAM. Easy to
understand and use, this practical reference keeps operations brief and
highlights related information that is not part of the operation. What's
more, you will find practical examples on basic operations and
discussions on CNC programming and CAD/CAM designing in an easy-tofollow point form. Beginning machine trades students, industrial machine
tool training, and practitioners who wish to review topics that they have
not used for some time will come to rely on this information-packed
guide.
Basics of CNC Programming - Pawan Negi 2022-09-01
Before the introduction of automatic machines and automation, industrial
manufacturing of machines and their parts for the key industries were
made though manually operated machines. Due to this, manufacturers
could not make complex profiles or shapes with high accuracy. As a
result, the production rate tended to be slow, production costs were very
high, rejection rates were high and manufacturers often could not
complete tasks on time.Industry was boosted by the introduction of the
semi-automatic manufacturing machine, known as the NC machine,
which was introduced in the 1950’s at the Massachusetts Institute of
Technology in the USA. After these NC machine started to be used,
typical profiles and complex shapes could get produced more readily,
which in turn lead to an improved production rate with higher
accuracy.Thereafter, in the 1970’s, an even larger revolutionary change
was introduced to manufacturing, namely the use of the CNC machine
(Computer Numerical Control). Since then, CNC has become the
dominant production method in most manufacturing industries, including
automotive, aviation, defence, oil and gas, medical, electronics industry,
and the optical industry. Basics of CNC Programming describes how to
design CNC programs, and what cutting parameters are required to
make a good manufacturing program. The authors explain about cutting
parameters in CNC machines, such as cutting feed, depth of cut, rpm,

Resources in Education - 1990
Top Secret Resumes and Cover Letters: The Complete Career Guide for
All Job Seekers, Updated Fourth Edition - Steven Provenzano 2021-03-25
Newly revised and updated, this is the industry standard for executives
and professionals in all major industries, and includes a free resume
review by the author. Steven Provenzano is President of ECS: Executive
Career Services and DTP, Inc. ECS is a team of certified experts
specializing in career marketing at all income levels. Mr. Provenzano is
the author of ten highly successful career books including Top Secret
Resumes & Cover Letters, 4th Ed., the Complete Career Marketing guide
for all job seekers. He is a CPRW, Certified Professional Resume Writer,
a CEIP, Certified Employment Interview Professional, and has written or
edited more than 5000 resumes for staff, managers and executives at all
income levels during his 20 years in career marketing and corporate
recruiting. His team is so highly regarded, they were selected to write
more than 1500 resumes for all of SAP America's domestic consultants.
Steven has appeared numerous times on CNBC, CNN, WGN, NBC/ABC in
Chicago, in the Wall Street Journal, Chicago Tribune, Crain's, the Daily
Herald, and on numerous radio programs. His work is endorsed by
Chicago Tribune career columnist Lindsey Novak, as well as top
executives from the Fortune 500, including Motorola, Coca-Cola and
other firms. You may email your resume direct to the author for a free
review, to the email provided on the back cover.
CNC Programming Handbook - Peter Smid 2008-06-01
Study of Engineering and Career - J Vinay Kumar 2018-04-20
There are many ways to apply knowledge to achieve a successful career.
Different people have used different ideologies get to the top. What are
the characteristics that will help you achieve success? This book caters
not only to students stepping into the engineering fields or the corporate
world for the first time but also to those who are stuck in the wrong
profession. The book highlights the importance of knowing your field of
education, the importance of personality, finding the right opportunity in
different fields of work, choosing the right first employer, and other
important decisions related to your career. This book is an essential read
for anyone who wants to enter the field of engineering. The volume
includes a good number of illustrations with detailed notes.
Computer Numerical Control - Jon Stenerson 1996
Computer Numerical Control is a new introduction to the field, and
covers the operation and programming of the latest equipment. It is
clearly written and well illustrated for the student or professional
operator/programmer. Some of the many important features include an
interesting history of the NC/CNC field, coverage of both mill and lathe
programming, presentation of the latest in carbide cutting tools,
integration of key ISO 9000 and related statistical process control
information, review of essential math as needed, good coverage of
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cutting speed etc., and they also explain the G codes and M codes which
are common to CNC. The skill-set of CNC program writing is covered, as
well as how to cut material during different operations like straight
turning, step turning, taper turning, drilling, chamfering, radius profile,
profile turning etc. In so doing, the authors cover the level of CNC
programming from basic to industrial format. Drawings and CNC
programs to practice on are also included for the reader.
CNC Programming Using Fanuc Custom Macro B - S.K Sinha
2010-06-22
Publisher's Note: Products purchased from Third Party sellers are not
guaranteed by the publisher for quality, authenticity, or access to any
online entitlements included with the product. Master CNC macro
programming CNC Programming Using Fanuc Custom Macro B shows
you how to implement powerful, advanced CNC macro programming
techniques that result in unparalleled accuracy, flexible automation, and
enhanced productivity. Step-by-step instructions begin with basic
principles and gradually proceed in complexity. Specific descriptions and
programming examples follow Fanuc's Custom Macro B language with
reference to Fanuc 0i series controls. By the end of the book, you will be
able to develop highly efficient programs that exploit the full potential of
CNC machines. COVERAGE INCLUDES: Variables and expressions Types
of variables--local, global, macro, and system variables Macro functions,
including trigonometric, rounding, logical, and conversion functions
Branches and loops Subprograms Macro call Complex motion generation
Parametric programming Custom canned cycles Probing Communication
with external devices Programmable data entry
Parametric Programming for Computer Numerical Control Machine
Tools and Touch Probes - Mike Lynch 1997
Until now, parametric programming has been the best-kept secret of
CNC! This new book demystifies this simple yet sophisticated
programming tool in an easy-to-understand tutorial format, and presents
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a comprehensive how-to of parametric programming from a user's point
of view. Focusing on three of the most popular versions of parametric
programming - Fanuc's custom macro B. Okuma's user task 2, and
Fadal's macro - the book describes what parametric programming is,
what it can do, and how it does it more efficiently than manual
programming. Along with a host of program-simplifying techniques
included in the book, you're treated to descriptions of how to write, setup and run general subprograms simulate the addition of control options
and integrate higher level programming capabilities at G-code level.
Cnc Programming Made Easy - Binit Kumar Jha 2003
Designed for beginners, this book comprehensively covers the
development, principles of operation and manufacturing features of CNC
machines. The book elucidates methods of setting machines for
operation, includes programming modules and codes, and provides real
programs for CNC operation.
CNC Programming using Fanuc Custom Macro B - S. K Sinha 2010-06-22
Master CNC macro programming CNC Programming Using Fanuc
Custom Macro B shows you how to implement powerful, advanced CNC
macro programming techniques that result in unparalleled accuracy,
flexible automation, and enhanced productivity. Step-by-step instructions
begin with basic principles and gradually proceed in complexity. Specific
descriptions and programming examples follow Fanuc's Custom Macro B
language with reference to Fanuc 0i series controls. By the end of the
book, you will be able to develop highly efficient programs that exploit
the full potential of CNC machines. COVERAGE INCLUDES: Variables
and expressions Types of variables--local, global, macro, and system
variables Macro functions, including trigonometric, rounding, logical,
and conversion functions Branches and loops Subprograms Macro call
Complex motion generation Parametric programming Custom canned
cycles Probing Communication with external devices Programmable data
entry
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