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(
Preface

(
In 1998, the Maine Association of Vocational Education Administrators charged the Center for Career Development, part of the Maine Technical College System, with developing products and processes to align all applied technology programming to the then new, Maine Learning Results. This initiative became known as “MLR/CIP”—the Maine Learning Results-Curriculum Integration Project. 

The Maine State Board of Education and Maine’s Commissioner of Education, J. Duke Albanese, agreed to support MLR/CIP, and the Maine Department of Education has devoted considerable financial and human resources to realize the goals of this project.

What are standards in the context of MLR/CIP?

A standard is an authoritative body of criteria representing agreed-upon norms in the context of a given subject area. The Statewide Standards identify specific knowledge and performance in, for example, Automotive Technology or Information Technology and their corresponding industry-related duties/responsibilities, work tasks, and skill-sets. Maine Statewide Standards are informed by state and nationally recognized organizations and initiatives, such as the Secretary's Commission on Achieving Necessary Skills (SCANS), the National Skill Standards Board, Vocational-Technical Education Consortium of States (V-TECS), and other sources listed in each Standard’s bibliography. Maine Statewide Standards represent the most current, comprehensive, and industry-validated guidelines for vocational-technical programs possible and are the result of collaboration across educational and industry lines. 

Maine Department of Education (MDOE) Expectations: What do the standards mean for educators?

These standards establish statewide applied technology (vocational-technical) curriculum goals and align them with Maine Learning Results. Therefore, how should educators regard this document in terms of program quality, planning, and implementation? How should educators regard this document in terms of scope and accountability? What is required of instructors and students based on this document? What resources exist that can help instructors understand and implement these Standards? The following describe MDOE views and expectations regarding these Standards:

· Statewide Standards represent a framework of core, universal content to which each related local program should align.
· These Standards should inform instructors’ curriculum, instruction, and assessment activities.  

· Statewide Standards represent a minimum set of skills, knowledge, and performance that all students in similar programs should be able to demonstrate. Program instructors are encouraged to teach not only according to the Standards but also according to appropriate industry certifications.

· Local program instructors may choose not to teach certain aspects of the Standard if those aspects are not relevant to local market needs as determined by program advisory committees, and if the rationale for not doing so is sound. The decision to cut out any given aspect of the Standard must be weighed against the effect this will have on students’ understanding of “all aspects of the industry.”

· Quality implementation of the Standards will lead to an increase in effective and validated post-secondary articulation agreements.

· Use of the Standard will both assure and illustrate alignment with the Maine Learning Results cross-referenced within.

· Statewide Standards will be a cornerstone for approval of all new programs as expressed in the revised Standard Criteria for Maine Secondary Applied Technology Education Programs, due for publication in January 2002. Shortly thereafter, the new Standard Criteria will be admitted into State of Maine Rule, Education/General 05  071, Chapter 232.

· All currently operational vocational-technical programs must fully align with these Standards within a period of time to be determined by this department. The likely implementation date will be September 2003. The Standards will be an integral focus of the department’s site-based program review, which will resume in January 2002. 
Resources and services for educators related to the Statewide Standards:

· An essential design feature of the MLR/CIP process are School-Based Learning Teams (SBLTs). These are teams of instructors at each vocational-technical center who will engage the Standards and formulate professional development goals around implementation of the Standards. The Center for Career Development (CCD) provides support to SBLTs through Curriculum Specialist services.

· Program Advisory committees can provide invaluable assistance. By reviewing the Standards with their committees, instructors will generate ideas to forward and enhance their work with students.

· Tech Updates—regional or statewide meetings of instructors in the same discipline—are another tool for focussing on best practices in implementing the Standards.

· CCD and MDOE staff can provide targeted assistance.

· MDOE program review will result in recommendations to improve Standards implementation.

All contributing participants to this Statewide Standard are included in the Acknowledgements section of the Standard. The Maine Department of Education wishes to thank particularly, the Center for Career Development, the Maine Association of Vocational Education Administrators (MAVEA), and all of the MLR/CIP contributors for their truly excellent work. MDOE is proud to adopt these Statewide Standards.
(
Introduction

(
This statewide standard was developed by the Center for Career Development for the Maine Department of Education Workforce Education Team, with direction from both practitioners in the industry and Maine secondary/post-secondary technology instructors. The statewide standard draws on state and national skill standards.

Given that Maine's school-to-work initiatives, such as the State's secondary vocational/technical programs, are required to incorporate the State of Maine Learning Results (MLR), it is imperative that the standard include a crosswalk to the Learning Results. Linkages identified in this document are potential only. Whether or not these or other MLR linkages become actual depends on how each instructor chooses to teach and assess these skills.

Please note:

· The full text of MLR identified as applicable to this technology precedes the duties and tasks listed in this standard. Each MLR is designated by a reference code. 

· MLR applicable to any or all tasks in a specific duty (set of tasks) are indicated by their codes and listed under the duty name.

· Duties and tasks present skills and knowledge needed by workers in this occupational area, beginning with the attributes all students should have, and followed by duty areas specific to this field or technology.

· Tasks marked with an asterisk (*) are core and are recommended for all students. However, curricula will vary by school, according to the discretion of the instructor and the Program Advisory Committee, which determines the needs of the geographic area served.
(
Applicable Classification of Instructional Programs (CIP) Codes

(
US Department of Labor CIP Codes

48.0501
Machinist
An instructional program that prepares individuals to apply technical knowledge and skills to plan, manufacture, assemble, test, and repair parts, mechanisms, machines, and structures in which materials are cast, formed, shaped, molded, heat treated, cut, twisted, pressed, fused, stamped or worked.

48.0503
Machine Shop Assistant
An instructional program that prepares individuals to apply technical knowledge and skills to fabricate and modify metal parts in support of other manufacturing, repair or design activities, or as an independent business. 

(
Glossary of Terms

(
Applied/Integrated Curricula — A strategy or method that helps students combine academic knowledge with technical skill to solve practical workplace or community problems. 

Assessment — A procedure used to evaluate a student’s level of competence in a task or set of tasks.

Classification of Instructional Programs (CIP) — A taxonomy for instructional programs at all levels, developed by the U.S. Department of Education's Center for Education Statistics.

Competencies — The knowledge, skills, attitudes, and values that enable workers to perform their duties and responsibilities effectively and efficiently.

Core Task — The most essential units of work in the technology.

Duty — A group of related responsibilities (e.g., safety) composed of identifiable and measurable tasks.

Maine Learning Results — The long-range education goals and standards for student performance, setting out what Maine students should know and be able to do at each stage of their schooling: PreK-grade 2, grades 3-5, grades 5-8, and by graduation from high school.
Performance Criteria — A description of behavior, level of proficiency, or desired outcome by which to evaluate task results.
Task — A specific, meaningful unit of work that results in a product, service, or decision.
 (
MACHINE TOOL TECHNOLOGY 

Maine Learning Results Links – Codes and Text

(
The following secondary-level Maine Learning Results [printed July 1997 by the Maine Department 

of Education] were identified by members of the Curriculum Integration Project Machine Tool Technology workgroup as relatively strongly linked to a typical machine tool program. 

CPA00 CAREER PREP ‑ PREPARING FOR THE FUTURE 

Students will be knowledgeable about the world of work, explore career options, and relate personal skills, aptitudes, and abilities to future career decisions. Students will be able to: 

( CPA01 Demonstrate the leadership and membership skills necessary to succeed as a member of a team.

( CPA02 Analyze skills and abilities required in a variety of career options and relate them to their own skills and abilities.

( CPA03 Demonstrate an understanding of the relationship between the changing nature of work and educational requirements.

CPB00 CAREER PREP ‑ EDUCATION/ CAREER PLANNING AND MANAGEMENT

Guided by self-assessment and personal career interests, students will integrate school- and work-based experiences to develop their career goals. Students will be able to:

( CPB01 Use a career planning process that includes self‑assessment, personal development, and a career portfolio as a way to gain initial entry into the workplace.

( CPB02 Demonstrate job-seeking skills.

CPC00 CAREER PREP ‑ INTEGRATED AND APPLIED LEARNING

Students will demonstrate how academic knowledge and skills are applied in the workplace and other settings. Students will be able to:

( CPC01 Demonstrate an understanding of the integration and application of academic and occupational skills in school, learning, work, and personal lives.

( CPC04 Use mathematical, scientific, and technological tools to design and apply solutions to a community problem.

( CPC05 Demonstrate an understanding of workplace safety and human factors in the development products, services, or processes.

LAA00 PROCESS OF READING 

Students will use the skills and strategies of the reading process to comprehend, interpret, evaluate, and appreciate what they have read.  Students will be able to:

( LAA06 Use the context of a work to determine the figurative, idiomatic, and technical meanings of terms.

( LAA08 Find the meaning of relatively uncommon technical terms used in informational texts.

LAD00 INFORMATIONAL TEXTS

Students will apply reading, listening, and viewing strategies to informational texts across all areas of curriculum.  Students will be able to:

( LAD03 Use discussions with peers as a way of understanding information.

( LAD06 Explain how new information from a text changes personal knowledge.

LAH00 RESEARCH‑RELATED WRITING AND SPEAKING

Students will work, write, and speak effectively when doing research in all content areas. Students will be able to:

( LAH01 Develop an appropriate strategy for finding information on a particular topic.

( LAH02 Use referencing while doing research.

HEA00 HEALTH & PHYSICAL EDUCATION ‑ HEALTH CONCEPTS

Students will understand health promotion and disease prevention concepts.  Students will be able to:

( HEA01 Analyze the relationship between personal health practices and individual well-being.

( HEA03 Evaluate the short‑ and long‑term effects of risky behavior.

( HEA04 Analyze the impact of personal health behaviors on body systems.

HEC00 HEALTH & PHYSICAL EDUCATION ‑ HEALTH PROMOTION AND RISK REDUCTION

Students will understand how to reduce their health risks through the practice of healthy behaviors.  Students will be able to:

( HEC01 Analyze the extent to which individuals are responsible for enhancing health and safety in the community and the workplace.

( HEC02 Demonstrate strategies to avoid, change, and report unsafe situations.

HEF00 HEALTH & PHYSICAL EDUCATION ‑ DECISION‑MAKING AND GOAL SETTING

Students will learn how to set personal goals and make decisions that lead to better health.  Students will be able to:

( HEF04 Implement a plan and evaluate progress in attaining personal health goals.

HPEC0 HEALTH & PHYSICAL EDUCATION ‑ PERSONAL & SOCIAL INTERACTIONS

The student will demonstrate responsible personal and social behaviors in physical activity settings.  Students will be able to:

( HPEC4 Identify potentially dangerous consequences and outcomes of participation in physical activity.

( HPEC6 Demonstrate appropriate etiquette, ways of interacting, care of equipment, and safety in the setting of an activity.

( HPEC7 Apply a decision‑making process to their safety and that of others in activity settings.

MAA00 NUMBERS AND NUMBER SENSE

Students will understand and demonstrate a sense of what numbers mean and how they are used.  Students will be able to:

( MAA01 Describe the structure of the real number system and identify its appropriate applications and limitations.

MAB00 COMPUTATION

Students will understand and demonstrate computation skills.  Students will be able to:

( MAB01 Use various techniques to approximate solutions, determine the reasonableness of answers, and justify the results.

MAC00 DATA ANALYSIS AND STATISTICS

Students will understand and apply concepts of data analysis.  Students will be able to:

( MAC02 Predict and draw conclusions from charts, tables, and graphs that summarize data from practical situations.

( MAC04 Demonstrate an understanding of the idea of random sampling and recognition of its role in statistical claims and designs for data collection.

MAE00 GEOMETRY

Students will understand and apply concepts from geometry.  Students will be able to:

( MAE03 Apply trigonometry to problem situations involving triangles and periodic phenomena.

MAF00 MEASUREMENT

Students will understand and demonstrate measurement skills.  Students will be able to:

( MAF01 Use measurement tools and units appropriately and recognize limitations in the precision of the measurement tools.

MAH00 ALGEBRA CONCEPTS

Students will understand and apply algebraic concepts.  Students will be able to:

( MAH04 Analyze and explain situations using symbolic representations.

STJ00 INQUIRY AND PROBLEM SOLVING

Students will apply inquiry and problem‑solving approaches in science and technology.  Students will be able to:

( STJ01 Make accurate observations using appropriate tools and units of measure.

( STJ04 Design and construct a device to perform a specific function, then redesign for improvement (e.g., performance, cost).

STK00 SCIENTIFIC REASONING

Students will learn to formulate and justify ideas and to make informed decisions.  Students will be able to:

( STK03 Develop generalizations based on observations.

( STK06 Analyze situations where more than one logical conclusion can be drawn.

STL00 COMMUNICATION

Students will communicate effectively in the application of science and technology.  Students will be able to:

( STL03 Make and use appropriate symbols, pictures, diagrams, scale drawings, and models to represent and simplify real‑life situations and to solve problems.

( STL07 Use computers to organize data, generate models, and do research for problem solving.

SSEB00 ECONOMIC SYSTEMS OF THE UNITED STATES

Students will understand the economic system of the United States, including its principles, development, and institutions.  Students will be able to:

( SSEB01 Describe the factors (i.e., physical, capital, technology, monetary resources) that impact the development and the distribution of a product.

SSED00 INTERNATIONAL TRADE AND GLOBAL INTERDEPENDENCE

Students will understand the patterns and results of international trade.  Students will be able to:

( SSED01 Demonstrate an understanding that a nation has a competitive advantage when it can produce a product at a lower cost than its trading partner. 

Task
Performance Criteria

A. Professional Attributes

The following MLR link to all or some of the tasks in the following duty area: 
CPA01, CPA02, CPA03, CPB01, CPB02, CPC01, CPC04, CPC05, HEA01, HEA03, HEA04, HEC01, HPEC6, HPEC7



A1*
Displays high standards for attendance and punctuality.
Arrives on time, and prepared to work; complies with attendance policy. 

A2*
Displays a positive attitude. 
Exhibits motivation, self-confidence, and persistence; accepts feedback and constructive criticism positively and appropriately; copes with mistakes, stressful situations, or failures constructively. 

A3*
Displays appropriate behavior.
Accepts responsibility for personal decisions and actions; complies with rules and regulations; shows respect for self and others, and for property and equipment; exhibits self-control; uses appropriate language; dresses/grooms for required duties appropriately and in compliance with 

safety regulations. 

A4*
Works effectively as a team member.
Demonstrates an understanding of the importance of teamwork; asks for or offers helps appropriately; works cooperatively; displays a commitment to performing quality work; participates in group decision-making process involving appropriate communication and feedback skills; fulfills personal responsibilities as a team member.

A5*
Meets customer needs. 


Demonstrates an understanding of quality customer service; identifies internal/external customer needs; assesses ability to meet customer needs; takes appropriate actions to satisfy customer; relates to customer in positive manner.

A6*
Self-assesses performance.
Evaluates own performance critically with input from instructors, supervisors, and peers.

A7*
Demonstrates career exploration and planning skills.
Selects target career area(s) based on own abilities and preferences; identifies knowledge, skills, and educational requirements for target career(s); relates school-based learning to career aspirations; investigates options for acquiring work experience, such as service learning projects and STW (school-to-work) pathways.



B. Communications

The following MLR link to all or some of the tasks in the following duty area: 
CPA02, CPA03, CPB01, CPB02, LAA06, LAA08, LAD03, LAD06, LAH01, LAH02, LAH11



B1*
Applies listening skills.
Listens for, receives, interprets, and recalls specific 

details and instructions in conversations and group

meetings; uses active listening skills in comprehending

technical and non-technical oral information.

B2*
Applies speaking skills.
Responds appropriately during conversations; uses proper language etiquette; speaks clearly and directly; asks clear, concise, and appropriate questions; uses correct technical vocabulary.

B3*
Applies reading skills.
Locates and demonstrates understanding of written 

technical and non-technical information necessary for

completing task/project; uses data contained in graphs,

tables, charts, or schedules. 

B4*
Applies writing skills.
Uses proper business or technical writing style; takes effective notes: completes written assignments legibly, completely, and accurately; uses correct technical vocabulary; applies proofreading skills.



C. Critical/Creative Thinking

The following MLR link to all or some of the tasks in the following duty area: 
LAA06, LAA08, LAD03, LAD06, LAH01, LAH02, LAH11, MAB01, MAC02, MAH04, STJ01, STK03, STK06, STL03, STL07



C1*
Locates and researches information and data.
Identifies appropriate information sources; distinguishes between essential and non-essential data; identifies important data patterns; summarizes data into systematic, understandable formats.

C2*
Analyzes and evaluates information and data.
Distinguishes among fact, theory, opinion, and assumption; identifies contradictions in data; interprets tables, graphs, diagrams, and charts; develops conclusions; uses data to support/suggest a course of action.. 

C3*
Displays planning and organization skills.
Sets goals; prioritizes tasks; develops feasible, organized, and efficient plan to complete task or project; applies time-management techniques to complete tasks on time and to appropriate quality standards.

C4*
Applies problem-solving skills.

Identifies and analyzes problem; considers options with pros and cons for each; suggests reasonable solution(s).

C5*
Applies decision-making skills. 
Identifies decision to be made; evaluates potential outcomes; consults instructors/supervisors or peers as appropriate.

C6*
Applies creative thinking skills.

Adapts ideas and information in innovative ways to complete assignments more effectively and efficiently.

C7*
Performs general information management tasks.
Keeps written and electronic information organized efficiently; follows procedures for information security and confidentiality.







D. Industrial Safety and Environmental Protection

The following MLR link to all or some of the tasks in the following duty area: 

CPC05, HEA01, HEA03, HEA04, HEC01, HEC02, HPEC4, HPEC6, HPEC7, LAA06, LAA08, LAD06.



D1*  
Identifies, uses, and stores hazardous materials common to the work area.
Recognizes OSHA (Occupational Safety and Health Administration) hazardous labeling symbols and handles commonly used products safely; identifies where to find applicable MSDS (Material Safety Data Sheet) and extracts pertinent information; practices safe procedures for handling and storing all commonly used hazardous materials.

D2*
Maintains safe work area.
Keeps clean, well-organized, and manageable work station(s); identifies and reports hazardous and unsafe conditions; store/ secures supplies safely and systematically; disposes of used supplies and equipment according to organizational and manufacturer regulations.

D3*
Uses protective clothing.
Wears proper clothing and foot protection in accordance with OSHA specifications and school policies.

D4*
Uses vision and hearing protection.
Wears vision and hearing protection in accordance with OSHA and school policies.

D5*
Uses proper lifting techniques.
Employs safe lifting techniques, such as lifting with the legs and wearing back belts when appropriate.

D6*
Uses machine safety guards.
Correctly uses manufacturer-approved machine safety guards.



D7*
Follows all machine and work center safety procedures.
Adheres to machine- and work center-specific safety precautions and procedures. 

D8*
Follows emergency safety procedures.
Displays understanding of emergency safety procedures; responds correctly during safety drills.



E. Designing and Planning Machine Work

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC05, LAA06, LAA08, LAD03, LAD06, LAH01, LAH02, MAC02, MAE02, MAH04, STJ01, STJ04, STL03



E1*
Uses blueprints and specifications.
For a given job, locates, interprets, and uses applicable blueprints, sketches, and specifications appropriately.

E2
Extracts information from CAD station.
Locates and retrieves information from CAD (computer-aided design) system.

E3*
Plans sequence of operations.
For a given job, analyzes relevant data, determines desired outcomes, and independently develops a feasible, planned sequence of operations.

E4*
Identifies machines and equipment to use.
For a given job, selects the most effective machines, jigs and fixtures, tooling, and other equipment required to produce the specified product(s).

E5*
Identifies and selects required materials.
For a given job, selects the most appropriate materials required to produce the specified product(s).

E6
Makes sketches of work to be machined.
For a given job, develops sketches with sufficient detail to assist in machining process.







F. Performing Precision Measurements

The following MLR link to all or some of the tasks in the following duty area: 

CPA02, CPC04, LAA06, LAA08, LAD06, LAH02, HPEC6, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, STK03, STL03, STL07



F1
Cares for precision instruments.
Precision instruments must be free of rust and grease and stored in designated case/cabinet.

F2
Measures work on surface plate.
The measurement of the workpiece must be accurate to a tolerance of +/- 1/64" on fraction dimensions and +/- 0.001" on decimal dimensions and/or to blueprint specifications.

F3
Checks work with optical comparator.
Workpiece must fit the template or comparator chart within a tolerance of +/- 0.001" on decimal dimensions and +/- 10 on angular dimensions and/or meet blueprint specifications

F4
Checks work with plug and ring gages.
Workpiece must be within drawing tolerance of +/- 0.001" on decimal dimensions and/or +/- 1/64" on fraction dimensions.

F5
Checks work with radius gages.
Workpiece must fit gauge so no light shows between gauge and workpiece.

F6
Checks work with sine bar.
Workpiece must be aligned within +/- 5 minutes of blueprint.



F7
Lays out work on surface plate.
Location of positions must be within +/- 0.005 for decimal dimensions, +/- 1/64" for fraction dimensions and +/- 30 minutes on angular dimensions and/or within blueprint specifications.

F8
Check work with surface gage.
Workpiece must be within drawing dimensions to a tolerance of +/- 1/64".

F9
Lays out work with combination square.
Workpiece must be laid out to a tolerance +/- 1/64" and/or blueprint specifications.

F10
Lays out work with hermaphrodite calipers.
A line scribed parallel to an edge of a workpiece and located the center of a round workpiece to an accuracy of +/- 1/64" and/or meet blueprint specifications.

F11
Measures inside and outside diameter with vernier caliper.
Inside and outside diameters of workpiece must measure to a tolerance of +/- 0.001".

F12
Measures work with depth gages.
Workpiece must meet blueprint specifications and a tolerance of +/- 1/64" with a rule depth gauge and +/- 0.001" with a vernier depth gauge.

F13
Measures work with depth micrometer.
Depth of slot must measure to a tolerance of +/- 0.001".



F14
Measures work with dial calipers.
Workpiece must be within a tolerance of +/- 0.001".



F15
Measures work with gage blocks.
The measurements must be within a tolerance of +/- 0.0001" at a temperature of 68ºF to 72ºF.

F16
Measures work with height gages.
Workpiece must be measured to an accuracy of +/- 1/64" on fraction dimension and +/- 0.001 on decimal dimension and/or to blueprint specifications.

F17
Measures work with dial indicators and attachments.
The workpiece must be aligned on a work-holding device to a tolerance of +/- 0.001".

F18
Measures work with inside micrometer.
Workpiece must be within +/- 0.001" tolerance when inside diameter of the workpiece is measured.

F19
Measures work with outside micrometer.
Workpiece must be within +/- 0.001" tolerance when inside diameter of the workpiece is measured.

F20
Measures work with slide caliper rule.
The workpiece must be measured to within a tolerance of +/- 1/64".

F21
Measures work with 6" pocket rule.
Measurement must be within a tolerance of +/- 1/64".



F22
Measures work with spring calipers.
The measurement must be within a tolerance of +/- 1/64".



F23
Measures work with tape measure.
The measurement must be within a tolerance of +/- 1/64".



F24
Measures work with telescope and hole gages.
The workpiece must be within a tolerance of 

+/- 0.001" and/or meet blueprint specifications.

F25
Measures work with thread wires.
The workpiece must be within a tolerance of +/- 0.001" and/or meet blueprint specifications.



G. Performing Benchwork

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HPEC6, HPEC7, MAB01, MAC02, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03



G1
Assembles or disassembles work with arbor press.
Set up, remove and replace parts with press to a tolerance of +/- 1/64".

G2
Bench files workpiece.
The filed workpiece must be within a tolerance of +/- 1/64" on fraction dimensions, +/- 0.005" on decimal dimensions, 

+/- 10 on angular dimensions and/or within blueprint specifications.

G3
Broaches workpiece with broaching tool.
The workpiece must be within a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

G4
Cares for hand tools.
Hand tools must meet job specifications or manufacturer's standards.

G5
Cuts material with hand hacksaw.
Workpiece must be cut to within 1/32" outside of scribed line.



G6
Cuts threads with hand tap.
Tapped workpiece must fit gauge or mating screw, be within a tolerance of +/- 1/64" and/or meet blueprint specifications.

G7
Drills holes with portable drill.
The drilled hole must be within a tolerance of +/- 1/64" and/or meet blueprint specifications.

G8
Grinds part with hand grinder.
Ground surface must meet blueprint specifications.



G9
Hand whets cutting tools.
The cutting tools hand sharpened to job specifications.



G10
Hones workpiece.
The honed workpiece must be within a tolerance of between 0.0003" and 0.0005" in roundness and straightness and/or meet blueprint specifications.

G11
Inspects and changes drive pulleys and belts.
Drive pulley or belt inspected and changed as required according to repair or maintenance manual standards.

G12
Installs a helical coil wire insert.
Rethreaded hole must meet blueprint specifications.



G13
Locates holes with transfer screws and transfer punches.
Located holes must meet blueprint specifications.

G14
Marks locations with prick punch and center punch.
Center punch hole located to an accuracy of 

+/- 1/64" and/or to blueprint specifications.

G15
Polish metal.


Workpiece polished to blueprint specifications.

G16
Reams holes with hand reamers.
Hole must be hand reamed to a tolerance of (+0.0005")/

(-0.0000") and/or to blueprint specifications.

G17
Removes and installs dowel pins.
Dowel pins should be within blueprint specifications and/or a tolerance of +/- 1/64" on fraction dimensions and +/- 0.001" on decimal dimensions.

G18
Removes broken drills and taps.
Workpiece must have broken tools removed and meet blueprint specifications.

G19
Removes damaged screws.
The fit of the original tapped hole must be maintained.



G20
Removes defective machine parts and replaces.
Parts must be replaced according to manufacturer's manual.



G21
Removes frozen or seized parts.


Frozen or seized part must be removed properly without  damage to machine or piece of equipment.

G22
Replaces and adjusts machine parts.
Machine parts must be replaced and adjusted as directed in job specifications.

G23
Straightens workpiece on arbor press.
The workpiece must be straightened within a tolerance of 0.002".

G24
Test workpiece for hardness without hardness tester.
Workpiece must be determined as machinable by cutting tools or must be machined by abrasives or carbide tools.

G25
Test workpiece with hardness tester.


Readings taken must be within 2 points in 3 readings.

G26
Work and shape metal with handheld tools.
Metal must be worked and shaped to a tolerance of +/- 1/64" and/or blueprint specifications.

G27
Cut threads with die.
Threaded work must fit a GO NO-GO gauge and be within a tolerance of +/- 1/64" in length and/or meet blueprint specifications.



H. Performing Mathematical Calculations

The following MLR link to all or some of the tasks in the following duty area: 

CPA02, CPC01, CPC04, LAA06, LAA08, LAD03, LAD06, LAH01, LAH02, MAA01, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03, STL07



H1
Calculate amount of stock required in machine work.
Maximum use of scrap stock must be maintained.  All data on Bill of Materials (stock required to perform the job specified on the blueprint) must be entered without error.

H2
Calculate conversions of revolutions per minute (RPM) of grinding wheel to surface per minute (SFPM).
Round off answer to the decimal point.  Answer must be within five SFPM and maximum speed not exceed handbook specifications.

H3
Calculate depths and widths of slots and grooves on special setups.
A tolerance of +/- 0.001" must be obtained in calculations.

H4
Calculate feeds and speeds.
Speed must be within a tolerance of +/- 5 RPM and feed within a tolerance of +/- 0.001".

H5
Calculate for angular and simple indexing.
Simple indexing dimensions must be without error and angular indexing dimensions must be within a tolerance of + 5 minutes.

H6
Calculate gear blank specifications.
Calculations must be to an accuracy of + 0.001 inch.



H7
Calculate sine-bar dimensions for machine set-up.
Dimensions required to setup workpiece for machining an angle must be within a tolerance of +/- 0.005".

H8
Calculate tap drill size with formula.
The calculation must match by 100% tap drill chart for 80% thread depth.

H9
Calculate tapers for machine set-up.
The dimensions must be within a tolerance of 

+/- 0.001 inch on decimal dimensions, +/- 1/64 inch on fraction dimensions, and +/- 5 minutes on angular dimensions.

H10
Calculate tolerances or allowances.
Calculations for a specific job must be to a bilateral tolerance of +/- 0.001".

H11
Convert fraction dimension to decimal dimension.
The conversion from fraction dimension to decimal dimension must be to an accuracy of 

+/- 0.001 inch.

H12
Convert dimensions to metric size.
Dimension must be within a tolerance of 

+/- 1/100th mm.



I. Operating Drill Presses

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC01, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC6, HPEC7, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03



I1
Cleans and lubricates drill press.
The drill press must be cleaned and lubricated according to service manual specifications.

I2
Counterbores hole to specifications.
Hole must be counterbored to a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or within blueprint specifications.

I3
Countersinks hole to specifications.
Hole must be countersunk according to blueprint specifications and/or to a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions.

I4
Drills hole to size.
Hole must be drilled in workpiece (on the drill press) to blueprint specifications to a tolerance of +/- 0.005".

I5
Drills hole with automatic feed.
Operations must be according to the performance guide. Workpiece must be within a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or within blueprint specifications.

I6
Drills workpiece with drill jigs.
Drilled workpiece must be within a tolerance of +/- 0.005" on decimal dimension, +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

I7
Mounts work on V-blocks.
Workpiece must be mounted so workpiece can be drilled within a tolerance of +/- 1/64" on fraction dimensions.

I8
Reams hole to size.
The hole in workpiece must be reamed to drawing specifications to a tolerance of (+0.0005")/(-0.0000").

I9
Sharpens drill free hand.
The drill must be sharpened so it will drill a hole to a tolerance of +/- 0.005".

I10
Sharpens drill with grinding attachment.


Sharpened drill must fit gauge and drill a hole to a tolerance of +/- 0.005".

I11
Spotfaces to specified dimensions.
Spotface to a tolerance of +/- 0.005" on decimal dimensions, +/- 1/64" on fraction dimension and/or blueprint specifications.

I12
Taps hole by hand on drill press.
The hole must be hand tapped on drill press to blueprint specifications to a tolerance of 1/64" on fraction dimensions and to fit a GO NO-GO gauge.

I13
Taps hole with tapping attachment.
The tapped hole should meet blueprint specifications and fit GO NO-GO gauges.





J. Operating Grinders

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC01, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC6, HPEC7, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03



J1
Balances grinding wheel.
Grinding wheel must be balanced to manufacturer's specifications.

J2
Polish with grinding machine.
Workpiece must be polished to blueprint specifications.



J3
Clean and lubricate grinders.
Grinder must be clean and lubricated according to manufacturer's specifications.

J4
Cut off or part material with grinding wheels.
Parted workpiece must be within a tolerance of +/- 1/64" on fraction dimensions, +/- 0.005" on decimal dimensions and/or meet blueprint specifications.

J5
Dresses and trues grinding wheels on pedestal grinder.
Grinding wheel must have grains and metal particles removed and be concentric and the face flat within a tolerance of 

+/- 1/64".

J6
Dresses and trues machine tool grinding wheel.
Dress and true machine tool grinding wheel.



J7
Grinds and shapes chisels and hand tools on pedestal grinder.
Ground tools must be within a tolerance of +/- 30 on angular dimensions and +/- 1/64" on fraction dimensions.

J8
Grinds and sharpens lathe tools free hand.
Tools must be within +/- 20 of angles on tool angle gauge.



J9
Grinds periphery of end mills using tool and cutter grinder.
Sharpened cutter must meet specifications and be within a tolerance of +/- 0.001" on decimal dimensions, +/- 1/64" on fraction dimensions and +/- 10 on angular dimensions.

J10
Grinds end of end mill on tool and cutter grinder.
Sharpened cutter must meet specifications and be within a tolerance of +/- 0.001" on decimal dimensions and +/- 10 on angular dimensions.

J11
Grinds form cutters on tool and cutter grinder.
The sharpened cutter must have original profile and have concentricity within 0.0005" tolerance.

J12
Grinds internal surfaces.
Internal dimension of workpiece must be within a tolerance of +/- 0.0005" and/or meet blueprint specifications.

J13
Grinds radii and angles on surface grinder.
Radius and angle of workpiece must be to a tolerance of 

+/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

J14
Grinds workpiece between centers.
Workpiece must be ground to a tolerance of 

+/- 0.0005" and/or blueprint specifications.

J15
Grinds workpiece lined up with indicator.
Workpiece must be aligned and ground within a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or in accordance with blueprint specifications.

J16
Grinds workpiece on magnetic chuck using power feed.
Ground workpiece must be within a tolerance of +/- 0.0005" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

J17
Grinds workpiece square on surface grinder.
The four sides must be squared to a tolerance of +/- 30 minutes, and to a tolerance of +/- 0.002" on decimal dimension, +/- 1/64" on fraction dimensions, and/or to blueprint specifications.

J18
Sharpens helical milling cutter.
The sharpened cutter must be within a tolerance of +/- 10 on angular dimensions, +/- 0.001" of decimal dimensions and/or within cutter specifications.

J19
Sharpens plain milling cutters.
The sharpened cutter should be in accordance with cutter specifications.



K. Operating Power Saws

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC6, HPEC7, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03



K1
Cleans and lubricates power saws.
The power saws must be cleaned and lubricated according to manufacturer's specifications and band guide must be adjusted to allow clearance of 0.001" to 0.002".

K2
Cuts and welds bandsaw blade.
The cut and welded blade must be straight, annealed, and without flash.

K3
Cuts material to length with power hacksaw.
Workpiece must be cut within a tolerance of +/- 1/32".



K4
Replaces saw blades.
The replaced saw blades must be aligned and adjusted to operator's manual specifications.

K5
Saws internal contours-band saw.
Internal cut on workpiece must be within 1/32" of scribed line to a tolerance of +/- 1/64".

K6
Saws to scribed line.
The workpiece must be sawed to job specifications and to within 1/32" of scribed lines.

K7
Selects and sets speeds and feeds for sawing operations.
The speed and feed for sawing operation must be selected and set as specified in machinist's handbook for workpiece.



L. Operating Lathes

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC6, HPEC7, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03, SSED01



L1
Aligns lathe centers using accurate measurement techniques.
Centers must be aligned to a tolerance of +/- 0.0005".

L2
Aligns workpiece in four jaw chuck.
Workpiece must be aligned to a tolerance of +/- 0.001".



L3
Aligns workpiece on face plate.
Workpiece must be aligned to an accuracy of +/- 0.001".



L4
Bores holes with lathe.
Bored hole must be within a tolerance of +/- 1/64" on fraction dimensions and +/- .003" on decimal dimensions and/or to blueprint specifications.

L5
Chases external threads with the lathe.
The threads must be cut to blueprint specifications and fit GO and NO-GO thread ring gauges.

L6
Chases internal threads with lathe.
Threads must meet blueprint specifications and fit a GO and NO GO thread plug gauge.

L7
Chases metric threads.
Metric thread must be within blueprint specifications and a tolerance of +/- 0.1 mm for diameter dimensions and 

+/- 0.5 mm on length dimensions.

L8
Cleans and lubricates lathes.
Lathe must be cleaned and lubricated according to manufacturer's specifications.

L9
Counterbores holes using lathe.
Hole must be counterbored to a tolerance of +/- 1/64" on fraction dimensions and +/- 0.003" on decimal dimensions and/or to blueprint specifications.

L10
Countersinks holes using lathe.
The countersink hole must be within tolerance of +/- 1/64" on fraction dimensions and +/- 10 on angular dimensions and/or within blueprint specifications.

L11
Cuts a long external tapered surface with taper attachment.
The taper must be to a tolerance of +/- 1/64" in length and fit a GO and NO-GO taper ring gauge.

L12
Cuts Acme threads.
Thread must meet blueprint specifications and a class 2 G fit.



L13
Cuts internal tapered surfaces with taper attachment.
The tapered surface must be machined according to blueprint specifications and fit a tapered plug gauge.

L14
Cuts multiple threads.
Threads cut must fit a mating workpiece and/or in accordance with blueprint specifications.

L15
Cuts external taper with compound rest.
The tapered surface must meet blueprint specifications and fit taper ring gauge.

L16
Cuts tapers by offset tailstock.
Taper must be within a tolerance of +/- 1/64" on fraction dimension and fit a tapered ring gauge.

L17
Die cuts threads with lathe, hand threading.
Threaded workpiece must be to blueprint specifications and fit a thread gauge or mating nut.

L18
Die cuts threads with lathe using die heads.
Threaded workpiece must meet blueprint specifications and fit a GO and NO-GO thread ring gauge.

L19
Drills holes with lathe.
Drilled hole must be within blueprint specifications with a tolerance of +/- 0.005" for drills up to 1" diameter.

L20
Faces workpiece.
Workpiece to be within tolerance of +/- 1/64" of the scribed line.

L21
Performs lathe filing.
Diameter of workpiece must be within blueprint specifications and filed to a tolerance of +/- 0.001".

L22
Polishes workpiece
The polished diameter to be within +/- 0.0005" tolerance of the blueprint specifications.

L23
Grinds workpiece with tool post grinder.
Ground workpiece must meet blueprint specifications with a tolerance of +/- 0.0005".

L24
Knurls parts with lathe.
The knurl must meet blueprint specifications and a tolerance of +/- 1/64" on fraction dimensions.

L25
Machines part for precision fit.
Machined part must be within a tolerance of +/- 0.0005" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

L26
Machines part with carbide tools.
Workpiece must be within a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

L27
Makes contour cut with lathe.
Workpiece must meet blueprint specifications and fit template or gauge.

L28
Reams holes with lathe.
Reamed hole must be within blueprint specifications and within a tolerance of (+0.0005")/(-0.0000").

L29
Rechases threads on lathe.
Threads must be to blueprint specifications and fit a GO NO-GO thread ring gauge.

L30
Sets lathe speed and finish cut workpiece.
Workpiece must meet blueprint specifications and held to a tolerance of (+0.002")/(-0.000") for work under 4" diameter.

L31
Sets lathe speed and rough cut workpiece.
Workpiece must meet blueprint specifications and be within a tolerance of +/- 0.015" to +/- 0.030".

L32
Sets up turret lathe for operations.
Turret lathe must be set up to perform machining operations according to blueprint specifications.

L33
Spins workpiece on lathe.
Workpiece must meet blueprint specifications and be within a tolerance of +/- 1/64".

L34
Swings convex or concave radii from compound swivel.
Radii must be within a tolerance of +/- 1/64" on fraction dimensions, fit a radius gauge and/or be in accordance with blueprint specifications.

L35
Taps hole with lathe.
The tapped hole must meet blueprint specifications and fit a GO and NO-GO thread plug gauge.

L36
Turns or thread long workpieces using follower and steady rest.


Workpiece must be within a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.

L37
Turns workpiece between centers on the lathe.
Workpiece must be within tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions and/or meet blueprint specifications.



M. Operating Milling Machines

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC6, HPEC7, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03, SSEB01, SSED01



M1
Aligns workpiece mounted on machine table.
The workpiece must be aligned to a tolerance of 0.001" total indicator run out.

M2
Aligns mill head to table.
The head must be aligned with the table to a tolerance of +/- 0.0005".

M3
Aligns milling machine attachments.
Attachment must be aligned to milling machine table within a tolerance of 0.001" runout in 4".

M4
Aligns milling machine fixtures with indicator
The fixture must be aligned on the milling machine tool to within +/- .001" total runout.

M5
Bores holes to tolerance with milling machine.
Bored hole must be within a tolerance of 

+/- 1/64" on fraction dimension, and +/- 0.002" on decimal dimensions, and/or within blueprint specifications.

M6
Cleans, lubricates and adjusts milling machine.
Milling machine must be cleaned, lubricated and adjusted to specifications of operator's manual.

M7
Cuts off work on mill.
Tolerance of workpiece must be held to +/- 1/64" on fraction dimensions and +/- 0.005" on decimal dimensions.

M8
Drills holes with milling machine.
Tolerance of holes to be +/- 1/64" on fraction dimensions and +/- 0.005" on decimal dimensions.

M9
Duplicates on the profile milling machine.
Workpiece must be within blueprint specifications and/or to a tolerance of +/- 0.002".

M10
Flycuts flat surface on mill.
Workpiece must be flycut to a tolerance of +/- .003" on decimal dimensions and +/- 1/64" on fraction dimensions and/or to blueprint specifications.

M11
Flycuts formed shape on mill.
Workpiece must meet blueprint specifications and fit a template or gauge.

M12
Forms mill workpiece.


Workpiece must meet blueprint specifications and fit radius gauge or template.

M13
Jigs bore on a milling machine.
Workpiece must be within a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and meet blueprint specifications.

M14
Locates work with center finder.
Workpiece must be located within blueprint specifications to a tolerance of +/- 0.001".

M15
Locates work with edge finder.
Workpiece must be located within blueprint specifications and within a tolerance of +/- 0.001".

M16
Machines external straight keyway with mill.
Accuracy for cutting the external keyway must be:  depth (+0.005")/(-0.005") length +/- 1/64", and center line position +/- 0.005" and/or blueprint specifications.

M17
Machines internal slots using slotter.
Internal slot must be milled to a tolerance of (+0.010")/

(-0.000") and/or blueprint specifications.

M18
Machines Woodruff keyway.
Keyway must be within a tolerance of +/- 0.003" on decimal dimensions, +/- 1/64" on fraction dimensions and/or meet  blueprint specifications.

M19
Machines work by straddle milling.
Workpiece must be straddle milled to blueprint specifications and/or to an accuracy of +/- 0.002".

M20
Machine work mounted on V-blocks.
The workpiece must be machined within a tolerance of 

+/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions and/or to blueprint specifications.

M21
Machines work with vertical attachment.
Workpiece must be within a tolerance of +/- 0.003" on decimal dimensions, +/- 1/64" on fraction dimensions, +/- 10 on angular dimensions and/or within blueprint specifications.

M22
Mills an angular surface.
Workpiece must meet blueprint specifications to an angular tolerance of +/- 5 minutes

M23
Mills an external radius with rotary table.
Radius must be cut on workpiece to blueprint specifications within a tolerance of +/- 0.005".

M24
Mills cylindrical work with rotary table.
Workpiece must be milled to blueprint specifications and a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions.

M25
Mills gears to specifications.
Gear must be cut to blueprint specifications and a tolerance of zero to 0.002".

M26
Mills work with carbide cutters.
Workpiece must be machined to blueprint specifications and within a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions.

M27
Mills work with end mill.
Workpiece must meet blueprint specifications and be within a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fractions dimensions.

M28
Mills workpiece using indexing operation.
Workpiece must be machined to blueprint specifications and/or to a tolerance of +/- 0.005" on decimal dimensions and +/- 1/64" on fraction dimensions.

M29
Reams holes on mill.
Workpiece must meet blueprint specifications and to a tolerance of (+0.0005")(-0.0000") on reamed holes and 

+/- 1/64" on fraction dimensions.

M30
Squares workpiece using table vise.
Workpiece must meet blueprint specifications, be square, and to a tolerance of +/- 0.005" on decimal dimensions and 

+/- 1/64" on fraction dimensions.



N. Welding

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPA02, CPC01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEA04, HEC01, HEC02, HPEC4, HPEC6, HPEC7, MAC02, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03



N1
Arc welds workpiece in flat position.
Workpieces must be welded to blueprint specifications. 



N2
Brazes workpiece or fixture.
Workpiece must be brazed to blueprint specifications.



N3
Cuts work with cutting torch.
Workpiece must meet blueprint specifications and meet a tolerance of +/- 1/16"

N4
Heliarc welds workpiece in flat position.
Workpiece must meet blueprint specifications and be within a tolerance of +/- 1/32."

N5
Machines workpiece with electro discharge machine (EDM).
Workpiece must meet blueprint specifications and be within a tolerance of +/- 0.002".

N6
Pads shafts with arc welders for machining.
Workpiece must be built up oversize to allow machining to blueprint specifications to a tolerance of +/- 1/8".

N7
Silver solders carbide tools.


Workpiece must meet blueprint specifications.

N8
Welds workpiece with oxy-acetylene torch.
Workpiece must be welded to meet blueprint specifications and be within a tolerance of +/- 1/32".



O. Performing Heat Treatment Tasks

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPC04, CPC05, LAA06, LAA08, LAD03, LAD06, LAH02, HEC01, HEC02, HPEC4, HPEC6, HPEC7, MAC02, MAF01, MAH04, STJ01, STK03, STK06, STL03



O1
Anneals workpiece.
Workpiece must be annealed so a file will cut it.



O2
Hardens workpiece.
The workpiece must meet blueprint specifications to a tolerance of +/- 3 on Rockwell C reading.

O3
Stress draws workpiece.


Workpiece must be stress drawn according to machinist's handbook specifications



P. Operating Numerical Controlled Machines

The following MLR link to all or some of the tasks in the following duty area: 

CPA01, CPA02, CPA03, CPC01, CPC05, LAA06, LAA08, LAD03, LAD06, LAH01, LAH02, MAB01, MAC02, MAE03, MAF01, MAH04, STJ01, SDJ04, STK03, STK06, STL03, STL07



P1
Calculates coordinates and dimensions of numerical control drawing.
Dimensions must meet blueprint specifications and be within a tolerance of +/- 0.001".

P2
Machines workpiece with numerical controlled machine.


Workpiece must meet blueprint specifications and be within a tolerance of +/- 0.001" on decimal dimensions and +/- 1/64" on fraction dimensions.

P3
Sets up a numerical control machine.
The workpiece must be within a tolerance of 

+/- 0.001" and/or meet blueprint specifications.

P4
Transfers numerical control drawing to tape.
Tape must meet blueprint specifications.



P5
Writes program for numerical control.
The program must include minimum tool change, return to  starting point at end of program, and meet blueprint specifications.
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