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TMJ3E Manufacturing Technology

UNIT 2, ACTIVITY 2: 

Conveyors – The Gumball Machine

Activity Description

Time:  2400 minutes

In this activity, students learn how products are moved throughout the manufacturing facility using various types of conveyors such as belt, drag, chain, bucket, and screw systems. Students are challenged to move small objects, like candies or marbles, from a hopper to a tray that is located 60 cm away and 30 cm higher. Changes in elevation are common in the manufacturing workplace. Students may use any of the five types of conveyors listed above, but must use a minimum of two different types. The activity includes new learning in the areas of safety, welding, machining, and fabrication techniques with a focus on alignment, belt and chain drive systems, and speeds and ratios.

Activity Resource Management Doc (ARMdoc) Contents

	Teacher Resource Pack (TRP)
	Pre-planning Notes, Expectations by Category, Assessment and Evaluation Deliverables, Instructional Aid Sheets (Terminology List, Reference Resources, Skill Builders), Career Information 

	Student Project Brief (SPB)


	Project Brief, Assessment/Evaluation Checklists and Rubrics, Activity Log

	Safety Resource Pack (SRP)
	Safety Information (list of pages to be inserted from the separate Safety Resource Pack)


This Activity Resource Document (ARMdoc) was produced to supplement the Ontario Ministry of Education’s Grade 11 Course Profiles.  These profiles can be found at:

http://www.curriculum.org/occ/profiles/profiles.htm

ARMdocs for several Technological Education profiles can be found at:

http://www.octe.on.ca
The Technological Education policy documents can be found at:

http://www.edu.gov.on.ca/eng/document/curricul/seccurric.html

Pre-activity Planning Notes

This activity is well suited for the student planning to enter the workplace in a mechanical trade or in the design field.  Students entering the manufacturing industry in a management position may also make use of this activity as it relates directly to product being moved throughout the plant or factory.  Comprehending movement of materials is a major component of the manufacturing industry.

Students will design and build several different types of conveyors to transport round objects from one place to another, such as gumballs, the product used in this activity.  This may be modified to accommodate other objects. (See pages 43-58, TMJ3E Manufacturing Technology Course Profile)
This activity is open-ended and only restricted by the time that the teacher allots for completion of the project.  Teacher should plan extra time for teams of students to coordinate the final assembly of various independent components that complete this part of the activity.  Teacher should ensure all necessary turning, milling, drilling equipment and hand tools are readily available for fabrication of this project. One suggestion is to select students to perform project or facilities management duties including preparing tools and resources before each class. 

This is a piece of equipment with many various parts and may engage as many as 6 students per design team. Teachers may elect to organize work teams before initiating the activity, and to ensure each student is engaged in the project with a variety of tasks to accomplish.

Please note that students must make decisions on the type of structure and materials in a process of designing the gumball conveyor.  In Unit 1, students should have developed many of the technical drawing skills, cost estimating and material property investigation skills needed for this activity. Teachers should prepare pictures, blueprints, diagrams and other resources illustrating conveyor types and define a scenario for the system.  (Students should not be left to “design” from scratch; this is beyond the scope of this activity).  Students will brainstorm ideas, evaluate criteria and make recommendations for the conveyor system based on a critical analysis of material properties and mechanical systems.  Teachers should assist students in their design analysis by discussing mechanical systems of screws, gears, pulleys, etc.

Please note that this ARMdoc lists a variety of “Skill Builders”. These are lesson plans that will help the teacher to develop and reinforce the key concepts required for student’s demonstration of the activity’s expectations. Some of these Skill Builders can be used before initiating the activity, while others can be used throughout the activity or course as reinforcement and assessment tools. Generally, the time required to complete these Skill Builders exceeds that allocated in the profile activity, (see the TMJ3E Manufacturing Technology Course Profile), therefore the teacher can use their discretion as to when and how they present these tasks.

Expectations by Category (from Course Profile)

Knowledge

TFV.02
identify the physical and mechanical characteristics of the materials and processes required to produce a product or process;

TFV.03
explain the four material conversions: separation of materials (e.g., cutting), addition of materials (e.g., welding), contour changes of materials (e.g., forming), and internal changes of materials (e.g., heat treatment to harden, anneal, normalize);

TF1.01
explain how a human need or want can be met through a new or improved product;

TF2.01
identify the physical, mechanical, thermal, chemical, electrical, magnetic, optical, and acoustical properties of materials;

TF2.02
describe the following physical properties of materials: appearance, density, moisture, content, porosity, size, surface texture, weight;

TF2.04
explain the following material conversions: the separation process (converting a material’s size and shape by removing excess material), the addition process (combining materials to achieve enhanced qualities such as in alloys), the process of making changes to contours (assembling materials by such means as gluing, mixing, fastening, bonding, and welding), the process of making internal changes (thermal, chemical, or mechanical conditioning);

TF2.05
identify the factors that affect material selection;

TF2.06
describe the different forms and characteristics of wood and wood composites, metals and alloys, plastics, earth materials, and composites;

TF2.07
describe the advantages of using a variety of materials, such as different species of woods, metals and alloys, plastics, earth materials, and composite materials;

SP2.04
explain the principles of dimensional metrology (precision measurement methods) and apply them to manufacturing processes;

SP2.01
determine and convert drawing dimensions from metric units to imperial units, from imperial units to metric units, and from fractions to decimals so that the information corresponds to the demands of the particular manufacturing product or process;

ICV.01
explain the environmental impact of using particular materials and processes when making products;

ICV.02
identify pertinent legislation and practices related to safety;

IC1.01
explain the importance of proper disposal of waste products;

Inquiry

TFV.01
apply the design process to develop solutions, products, processes, or services in response to challenges or problems in manufacturing technology;

TF1.02
apply the following steps of the design process to solve a variety of manufacturing technology challenges or problems:

· identify what has to be accomplished (the problem);

· gather and record information, and establish a plan of procedures;

· brainstorm a list of as many solutions as possible;

· identify the resources required for each suggested solution, and compare each solution to the design criteria, refining and modifying it as required;

· evaluate the solutions (e.g., by testing, modelling, and documenting results) and choose the best one;

· produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution;

· evaluate the prototype and determine the resources, including computer applications, required to produce it;

· communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on;

· obtain feedback on the final solution and repeat the design process if necessary to refine or improve the solution;

SPV.03
identify and choose the most appropriate power and control systems to develop the product;

SP1.01
use effective brainstorming techniques to develop the best solution to a manufacturing challenge;

SP2.03
use the most appropriate material for a particular product by considering the intended use, customer specifications, quality control processes, and the environment that the product will be subjected to;

Communication

SPV.04
communicate project ideas effectively using engineering drawings and reports;

SP1.02
use appropriate techniques to sketch solutions to scale showing orthographic and isometric views;

SP1.03
use appropriate techniques to model and communicate project ideas, materials, and specifications;

SP4.02
prepare detailed working drawings and assembly drawings that depict the components of a product or process;

SP4.03
develop a bill of material that indicates the specifications and quantity of a particular part of a product or process;

SP4.05
develop effective engineering drawings using a computer-aided drawing program;

SP4.06
produce effective oral and written reports on the product or process;

Application

SPV.01
function effectively as individuals and as members of a cooperative team to produce a product;

SPV.02
use current technology and production skills in the development of a product;

SP1.04
develop an operational plan for drawing procedures and production methods;

SP2.05
identify and use appropriate bench work techniques to lay out, fit, and assemble work pieces;

SP2.07
identify the appropriate machine or hand tools for specific tasks and then use them correctly and safely;

SP2.08
maintain in good working order the machines and hand tools used in the production process;

SP2.09
identify appropriate storage requirements for machine and tools used in the production process;

SP2.10
use effectively a variety of power and control systems (e.g., pneumatic, hydraulic, and mechanical);

SP3.01
use a number of quality control processes when making products;

ICV.03
describe the career opportunities available in the manufacturing sector immediately on graduation;

ICV.04
identify the employability skills required to be successful in the workplace;

ICV.05
effectively implement safe work practices in the workplace.

IC2.01
implement safe work practices (e.g., correct machine set up, operational safety procedures) when performing tasks in the manufacturing process;

IC2.02
use all required protective clothing and gear (e.g., for eye, ear, hand, head, foot, and respiratory protection);

IC2.03
identify the specific components of the occupational health and safety act (OHSA) that relate to a manufacturing technology program;

IC2.04
use material safety data sheets (MSDS) from the workplace hazardous materials information system (WHMIS) when handling materials;

IC3.01
identify apprenticeship and training opportunities available in the manufacturing sector prior to or immediately following graduation, as well as their admission and training requirements;

IC3.02
explain the important role that employability skills play in achieving success in the workplace.

Assessment/Evaluation

Students will be assessed and evaluated on the following deliverables. See the Student Project Brief for assessment/evaluation instruments.

	
	Deliverable
	Notes
	Suggested 

Time (hr)

	1
	Project design concepts (research materials and sketches, overall dimensions)
	Individual
	4

	2
	Model or prototype
	Team
	4

	3
	Production of Final Artifact
	Team
	24

	4
	Project design report
	Team
	4

	5
	Project Log Sheets 
	Individual 
	On-going


Terminology List

Arbour shaft (jack shaft):
supporting or alternate shaft may be at right angles to drive shaft.

Bearing:
supports or carries loads, can be anti-friction (taper roller, ball or needle) or friction bearing (bronze bushing or babbitt)

Brake:
machinery used to create folds in metal.

Chute:
fabricated device used to allow product to slide or roll from one conveyor to another

Cold rolled Steel:
product of steel fabricated using cold roll process, is usually accurate to nominal size; examples are 1 inch, 1.5 inches 2 inches exactly

Conveyor:
mechanical conveyance device used to move product from one area to another, (can be bucket, drag chain, screw, or belt)

Coupling:
device used to joint two independent shafts (must be aligned properly)

Engine Lathe:
uses cutting tools to turn down various materials to specific sizes and tolerances.

Hopper:
a bin for holding products

Hot rolled Steel:
a product of steel fabricated using hot roll process, not usually to an exact size.

MIG Welding:
Metal Inert Gas welding process

Milling Machine:
machine used to produce various products, uses cutting tools to cut on three axes, X, Y, and Z

Plate steel:
steel sheets with a thickness of more that 3/16 of an inch

Pulley:
or sheave; used in the transmission of power through belt drive

Sheet metal:
steel sheets with a thickness of less than 3/16 of an inch and usually given in a gauge size

Tack weld:
small supporting weld used to temporarily hold parts in position before final weld is used

Reference Resources

Bolt, Brian. Mathematics Meets Technology. Cambridge University Press, 1992. ISBN 0-521-37692-0. 

A resource book that looks at the design of mechanisms, the application of both spatial  and numerical concepts and includes examples of gears, linkages, etc.  

Browning, K., G. Heighington, V. Parvu, and D. Patillo. Design and Technology. Toronto: McGraw-Hill Ryerson, 1993. ISBN 0-07-549650

Design process and technological resource text.  Includes examples of project ideas and relevant technological education resources.

Krar, S.F. and J.W. Oswald. Technology of Machine Tools. New York: McGraw-Hill Ryerson, 1996. ISBN 0-02-803071

This text for machine shops describes the use of machine tools such as; the engine lathe, the vertical mill, the horizontal mill and the surface grinder.  Included are chapters on measurement and layout as well as hand tools and bench work.

Province of British Columbia, Ministry of Labour. Millwright Manual, 2nd ed. Units 2, 8, 9, 10, 11, 12, 13, and 23, 1996.

Text used by provincial millwrights, includes units on conveyors, alignment, bearings, drive shafts etc.  This manual gives the user technological information on most installation and maintenance of equipment found in the manufacturing industry to date.

Websites

MatWeb

http://www.matweb.com/

The Online Materials Information Database. This site contains all one needs to know about a very wide range of materials and their properties. Includes materials database, conversion tables, supplier information, and trade names.

ASTM

http://www.asm-intl.org

American Society for Materials (ASM) Materials Information Society website.  Gives news on new materials and products.  Has links to websites heat-treating and subscriptions.

PlasticsNet

http://www.plasticsnet.com/content/homepage/default.asp

PlasticsNet: available products, technical data sheets, technical forum and an education centre, as well as links to related sites are all found here.

Woodworker's Website Association
http://www.woodworking.org/WC/woodsampler.html

Woodworker's Website Association lists examples of a variety of woods available for woodworking.  Examples include types of light woods, redwoods, brown woods and dark woods classifications.

Atlas Specialty Steels
http://www.atlassteels.com/

Atlas Specialty Steels homepage describes their companies steel products available in Canada. They offer a comprehensive range of specialty steel products including Stainless Steels, Tool Steels, Vacuum Arc Re-melted (VAR) Steels, Mining Steels and Engineering Alloys.
Resource Note:

The URLs for the websites were verified by the writers prior to publication. Given the frequency with which these designations change, teachers should always verify the websites prior to assigning them for student use.

ARMdocs make reference to the use of specific texts, magazines, films, videos, and websites. Teachers need to consult their board policies regarding use of any copyrighted materials. Before reproducing materials for student use from printed publications, teachers need to ensure that their board has a Cancopy licence and that this licence covers the resources they wish to use. Before screening videos/films with their students, teachers need to ensure that their board/school has obtained the appropriate public performance videocassette licence from an authorized distributor, e.g., Audio Cine Films Inc. Teachers are reminded that much of the material on the Internet is protected by copyright. The copyright is usually owned by the person or organization that created the work. Reproduction of any work or substantial part of any work on the Internet is not allowed without the permission of the owner.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 1

Type of Skill:

Machine Tools
Topic:

Engine Lathe

Key Concepts:

· identify the various parts of the engine lathe

· demonstrate turning

· demonstrate threading

· demonstrate tapering

· demonstrate knurling

· demonstrate drilling

· demonstrate end facing

New learning:

· turning to specific tolerances

· turning of various thread requirements

· turning a taper using the compound rest

· cutting a knurl

· end drill

· end face

Challenge questions:

· When was the engine lathe first used?

· Who invented the engine lathe?

· What are the benefits of a knurl?

· What are Morse tapers?

Notes:

Teacher lead demonstration of each of the lathe processes.  This will take several days.  Students receive work sheet for lathe parts identification.  The students demonstrate the expectations through project building.  Students working on engine lathes should be aware of the dangers associated with moving machinery and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 2

Type of Skill:

Machine tools
Topic:

Milling Machines

Key Concepts
· -demonstrate a safe working knowledge of the vertical and horizontal mills

· -identify various parts of the mills

· -mill to specified tolerances

New learning:

· -parts of the vertical mill

· -parts of the horizontal mill

· -safe operation of mills

· -various cutters used in milling operations (end mill and face mills)

· -climb milling and conventional milling

Challenge questions:

· -What type of milling operations require conventional milling?

· -What are some of the safety hazards around the mills?

· -Why is the vertical mill the most versatile tool in the machine shop?

Notes:

Teacher leads demonstration of each milling process. Students practice on scrap material and demonstrate skills and knowledge through project work. Students working on Milling Machines should be aware of the dangers associated with moving machinery and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 3

Type of Skill:

Machine Tools
Topic:

Bandsaws

Key Concepts
· -demonstrate a safe working knowledge of the bandsaw

· -identify the various parts of the bandsaw

· -identify a worn out blade and the procedures required to change it.

New learning:

· -changing a bandsaw blade

· -welding a bandsaw blade

· -parts of the bandsaw

· -safety around the bandsaw

Challenge questions:

· When should you change a bandsaw blade?

· Who should change the blade?

· How do you know when the blade is dull?

· Which way should the teeth on the blade face?

Notes:

Teacher demonstrate process of setting up safe work area and cutting operations.  Students working on bandsaws should be aware of the dangers associated with moving machinery and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

 Skill Builder # 4

Type of Skill:

Machine tools
Topic:

Drill Presses and Radial Arm Drill

Key Concepts
· -demonstrate a safe working knowledge of drill presses

· -be able to identify all working parts of the drill press

· -be able to select appropriate drill bits for certain jobs

New learning:

· -use of tapered drill bits

· -speed and feed selection for drilling

· -setup and operation

Challenge questions:

· -What are some of the safety issues when using the radial arm drill?

· -What is the proper tool used to remove a tapered drill bit?

· -What are the differences between a regular drill press and a radial arm drill?

Notes:

Teacher leads demonstration of setting up safe work area and drilling processes.   Students working on drill presses should be aware of the dangers associated with moving machinery and be properly trained in the safe work practices for each piece of equipment.  Safe work passports will be issued to trained and competent students.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 5

Type of Skill:

Manufacturing Process (movement through the facility)
Topic:

Conveyors

Key Concepts
· Identify various types of conveyors

· Identify various drive systems

· Understand safe work procedures around moving mechanical equipment

New learning:

· Belt conveyors

· Drag Conveyors

· Bucket elevators

· Screw conveyors

· Drives systems

· Rollers and Idlers

· Take-up systems

· Conveyor assembly

Challenge questions:

· What are the typical ways conveyors are erected?

· What devices are used to support the conveyor structure?

· -Explain how to use a gearbox on a conveyor system?

· What is used to connect the drive system to the conveyor drive shaft?

· How does a screw conveyor move product?

· What are two types of conveyor take-ups?

Notes:

Teachers discuss types of conveyors and drives, using graphics from texts listed under Resources. Students sketch drive types and label important terms. Teachers may elect to give a quiz or test, or may ask students to write a technical report describing drives (with illustrations).

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder # 6

Type of Skill:

Manufacturing 
Topic:

Concepts of manufacturing

Key Concepts

· Understand production technologies of manufacturing systems

· Identify various manufacturing processes within, Industrial, commercial and construction settings

· Understand safe work practices of manufacturing

· Understand the concept of mass production

· Understand the need for automation

New learning:

· Manufacturing systems

· Craft approach

· Factory system

· Mass production

· Impact of the factory

· Resources for manufacturing

· Automated systems

Challenge questions:

· How has Manufacturing changed in the last 50 years?

· What is CAD/CAM?

· What are the subsystems within manufacturing?

· What problems has automation created?

· How has automation increased productivity

· How has manufacturing affected the way you live?

Notes:

Teachers discuss concepts, using graphics from texts listed under Resources. Students sketch drive types and label important terms. Teachers may elect to give a quiz or test, or may ask students to write a technical report describing drives (with illustrations).

Assessment Checklist for Conveyors

	Student 
	Yes
	No

	Is able to identify screw conveyors
	
	

	Is able to identify belt conveyors
	
	

	Is able to identify bucket conveyors
	
	

	Is able to identify drag chain conveyors
	
	

	Is able to identify monorail conveyors
	
	

	Understands gearboxes and their application
	
	

	Understands speed and torque
	
	

	Understands various V belt drive systems
	
	

	Has knowledge of various take-up systems
	
	

	Has knowledge and applies safe work practices around conveyors
	
	

	Understands correct belt tensioning for drive systems
	
	

	Understands structures used to support conveyor systems
	
	

	Understands need for various conveyor types
	
	

	Understands how product moves in various conveyor types
	
	


Information on conveyor systems is available from Millwrights Manual. Information on this manual is included in the Teacher Resource section.

Pre-Project Activity

Training Activity (Blueprint and Design Interpretation)

Name:
________________________

Date:
_________________________

Activity:
Interpreting mechanical drawings

Group Size:
Individual

Time line:
60 minutes

Equipment:
drafting or classroom desks, pencils, erasers

Space required:
Classroom

Activity  Expectations:

Theory and Foundation / Skills and processes Knowledge / Communication

TFV.02, TFV.03, TF1.01, TF1.02, SPV.03, SP2.01, SP2.04

Activity Description

· Student understands and can interpret mechanical drawings 

· Student has knowledge and understanding of orthographic projection

· Student demonstrates understanding of dimensioning drawing

· Student demonstrates use of various line types

· Student demonstrates ability to solve dimensional equations

Checklist  Assessment

	Qualifiers
	Yes
	No

	Identifies parts of the drawings, projections and symbols used
	
	

	Identifies dimensions and can sketch simple scaled drawings
	
	

	Identifies line types used in drawing
	
	

	Performs dimensional calculations to produce a Bill of Material
	
	

	Produces Bill of Materials for drawing component
	
	

	
	
	


Checklist for Blueprint Interpretation Activity

Curriculum Expectations

SP1.05, SP4.02

	Student


	Yes
	No

	Understands and can identify solid lines
	
	

	Understands and can identify, hidden lines
	
	

	Understands and can identify, leader lines
	
	

	Understands and can identify, center lines
	
	

	Understands and can identify, extension lines
	
	

	Understands and can identify, dimension lines
	
	

	Understands and can identify, front, right side and top views
	
	

	Understands and can identify, proper scale of drawing
	
	

	Understands and can identify, types of materials (cast iron, mild steel, etc)
	
	

	Understands and can identify, various hardware (nuts, bolts, clamps) 
	
	

	Applies fractional drawing dimensions
	
	

	Applies decimal drawing dimensions
	
	

	Applies metric drawing dimensions
	
	

	
	
	


Pre-Project Activity
TURNING WITH THE ENGINE LATHE

Name:
________________________

Date:
_________________________

Activity:
Create an arbor shaft for a small grinder/buffer

Group Size:
Individual

Time line:
300 minutes

Equipment:
engine lathe, vernier caliper, micrometer, ruler, band saw, files

Space required:
Classroom

Expectations: Application and Knowledge

SPV.02 SPV.05 ICV.05 SP2.04 SP2.07 SP2.08 IC2.01 IC2.02 

Activity Description

Student produces an arbor shaft using 1 inch hot rolled bar stock

Student demonstrates use of engine lathe.

Student demonstrates use of measurement instruments used in turning process.

Student demonstrates knowledge and understanding of working with close tolerances.

Checklist Assessment

	Qualifiers
	Yes
	No

	turned to .750 +/-.003/.625 +/- .003/.500 +/- .003
	
	

	followed procedures from drawing
	
	

	turned to proper lengths
	
	

	turned ½-13nc threads to fit
	
	

	turned ½-13nc left hand threads
	
	

	finished all edges with a chamfer
	
	

	
	
	


Pre-Project Activity
Milling Machine Activity

Name:
________________________

Date:
_________________________

Activity:
Create a drill size indicator

Group Size:
Individual

Time line:
300 minutes

Equipment:
Vertical Mill, vernier caliper, micrometer, ruler, band saw, files


(may be completed using CNC Mill)

Space required:
Classroom

Expectations: Application and Knowledge

SPV.02 SPV.05 ICV.05 SP2.04 SP2.07 SP2.08 IC2.01 IC2.02 

Activity Description:

Student produces a drill size indicator, with factional sizes 1/16 inch through 1/2 inch

Student demonstrates safe use of vertical mill.

Student demonstrates ability to work in 3 axes, X, Y, Z.

Student demonstrates knowledge and understanding of working with close tolerances.

Checklist Assessment

	Qualifiers
	Yes
	No

	Cut plate to size (4 x 6 inches)
	
	

	Follows procedures from drawing
	
	

	Files and surface grinds to appropriate finish
	
	

	Includes all drill sizes
	
	

	Layout work is accurate to within allowable tolerances
	
	

	Safe work procedures are maintained throughout activity
	
	


Pre-Project Activity
Career Exploration and Evaluation

Name:
________________________

Date:
_________________________

Activity:
Researching the job market in the area of Technology

Group Size:
Individual

Time line:
120 minutes  (classroom and homework)

Equipment:
Pencils, pens, recent newspapers (classified section) Computers with Internet access.

Space required:
Classroom, Library, Home, Internet

Expectations:
Communication, Application, Knowledge


ICV.03, ICV.04, IC2.03, IC3.01, IC3.02 

Activity Description
Research typical careers in manufacturing related to production processes.

· Find an advertisement (web, newspaper, trade magazine) for a manufacturing position.

· Research (call if not printed) the pay scale in your community area for that trade.

· Research the requirements or skills needed to be offered a job in that particular trade. (Example; years of experience, particular specialty required)

· Write a brief description of the company, the career, (including duties, requirements, education, pay, etc.) to be included in final report.

· Write a description of the WHMIS and OHSA considerations at this company

Checklist Assessment

	Qualifier
	Yes
	No

	Describes company
	
	

	Describes duties
	
	

	Describes wages 
	
	

	Describes each job requirement 
	
	

	Describes education requirements
	
	

	Describes WHMIS and OHSA considerations
	
	


Career Information

Career Information Sites:

Human Resources Development Canada: National Occupational Classification Database-

http://www.hrdc-drhc.gc.ca/noc

HRDC NOC Search Engine-

http://www.worklogic.com:81/noc/Query.htm?lang=e

Ontario Prospects: geared to young people and students 

http://www.edu.gov.on.ca/eng/general/elemsec/job/prospect/eng/index.html

Job Futures 2000: what’s hot, what’s not 

http://www.hrdc-drhc.gc.ca/JobFutures

Job Profiles: real people profile their jobs 

http://www.jobprofiles.org/index.htm


Canada WorkInfoNet: national and regional market info

http://www.workinfonet.ca 
 

The following activity related careers are described in the Human Resources Development Canada (HRDC) National Occupational Classification (NOC) database. Use the search engine link above to learn the main duties performed by practitioners of each trade, the education requirements for the position, and related occupations. 

· 7311 Construction Millwrights and Industrial Mechanics 

· 2243 Industrial Instrument Technicians and Mechanics

· 7265 Welders

· 2132 Mechanical Engineers
Student Project Brief

TMJ3E Manufacturing Technology

UNIT 2 ACTIVITY 2: 

Conveyors – The Gumball Machine

Contents:

1. Project Brief Handout: Conveyors – The Gumball Machine (with handouts and checklist)


2. Lathe Checklist

3. Mill Checklist

4. Gumball Machine Bill of Materials

5. Training Activity (Blueprint and Design Interpretation) (and Checklist)

6. Training Activity (Turning with the Engine Lathe)

7. Training Activity (Milling Machine)

8. Training Activity (Career Exploration and Evaluation)

9. Daily Log Form
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	Title:


	Conveyors – The Gumball Machine



	Activity:


	Designing and building a conveyor system for gumballs


	Course:
	TMJ3E Manufacturing Technology

	Time Req'd:


	 2400 min.
	Date:
	

	RATIONALE

	Understanding how materials and products move through a manufacturing process is key to understanding how every product is made.  In this project, you will learn how conveyors of many types are used to move parts and products.  You will also learn the principles of mechanical technology, how mills and lathes are used to make components and how systems are built from those components.



	THE ASSIGNMENT

	You are challenged to move small objects, like candies or marbles, from a hopper to a tray that is located 60 cm away and 30 cm higher.  Changes in elevation are common in the manufacturing workplace. You may use any of the five types of conveyors, but must use a minimum of two different types. 



	KEY POINTS: You will:

	· Apply fabrication techniques using welding processes and various hardware

· Apply drive power transmission system using gearboxes and belt drives

· Apply various conveyor types

· Apply recycled or new materials during fabrication

· Acquire knowledge of movement of product through a manufacturing facility.


	TOOLS AND MATERIALS

	· Various hand tools such as, combination wrenches

· Various fabrication equipment such as, lathe, mill, bandsaw

· Nuts, bolts, gearboxes, belts

· Mild steel, aluminum, brass and bronze stock material



	NOTES

	


	EVALUATION

	No.
	Deliverable
	Time

Limit (periods)
	% Weight
	Notes

	1
	Completed conveyor device
	24hrs
	60%
	Final artifact, completely erected with minimum of two different conveyors

	2
	Design report
	4hrs
	10%
	Includes; Bill of Materials, rough sketches, evaluations etc..

	3
	Research materials
	4hrs
	10%
	Includes data on various conveyors and their uses in manufacturing facilities

	4
	Model 
	4hrs
	10%
	Basic model showing final solution for fabrication

	5
	Daily Time log
	on-going
	10%
	Completed daily

	
	TOTALS
	
	100%
	

	NOTES

	See your facilitator for approvals at all stages

Ensure you know how to operate machinery safely…if you don’t know…ASK!

Safety eyewear must be used at all times in fabrication facility



	PROJECT PROCEDURE

	Step
	Procedure

	1
	Research various conveyor systems presently in use



	2
	Design your dispenser and make model of final solution



	3
	Complete a bill of materials and see teacher to approve and order materials



	4
	Fabricate major conveyor components



	5
	Assemble all parts to complete dispensing unit




The Gumball Dispensing Machine

(from Appendix 2.2.1, page 55 TMJ3E Manufacturing Technology Course Profile)

Notes: This complex project requires students to overcome various problems during assembly. The motor for the gumball hopper must be sequenced to stop after one ball has been released. The belt conveyor must continue running in order for the gumball to reach the tray. A timer may be incorporated into this project to achieve the necessary stops and starts. The entire project is enclosed in acrylic sheeting and all switches and timers are within the 30 cm x 40 cm box.

[image: image1.jpg]X

motor





· The entire project is assembled on a 19 mm x 60 cm x 120 cm piece of plywood and all boxes, hoppers, and conveyors are fastened to it.

· The hopper may be made from acrylic sheeting.

· The aluminium screw conveyor is mounted between bronze bushings and was turned on an engine lathe.

· The belt/drag conveyor is made from leather or rubber straps mounted between aluminium head and tail pulleys with rubber flaps that act as drags for the balls to travel up the conveyor.

· The motors (110 volt) and gearboxes (50:1 ratio) are factory supplied. Other motors and gearboxes may be substituted.

The challenge is to use various conveyor styles to achieve the same goal (get the gumball). Screw, belt, drag, bucket, and chain conveyors are used to accomplish this goal. Each group should choose different systems to make the learning complete.

The Gumball Dispensing Machine (Fabrication Details)

· Begin with a sheet of 19 mm x 60 cm x 120 cm plywood. Mount a box, 30 cm x 40 cm and made from plywood or acrylic sheeting, at one end and leave one side removable for wiring and switches.

· Using mild steel or acrylic sheeting design, build a hopper with an opening at the top of 25 cm x 
25 cm and a height of 20 cm. It should be tapered to a size of 5 cm x 25 cm at the bottom. This is where the screw will be situated.

· Using a roller or pipe, bend a piece of 15 cm x 25 cm sheeting into the trough for your screw to ride in and mount it to the bottom of the hopper. Some slight modification may be necessary to fit it accurately to the hopper. (Rivets work nicely for the fitting.)

· Turn a screw conveyor on the engine lathe one thread every 5 cm, leaving 12 mm shafts on each end to mount bearings or bushings. (The stock aluminum is 5 cm diameter.) An alternate method of building a screw conveyor is to take a piece of 9 mm diameter round bar stock and wrap it around a piece of 30 mm pipe so that it forms a spiral. Then bend in the two ends and weld them to a piece of 12 mm round bar stock, which is 30 cm long and passed through the centre to act as the shaft.

· Acrylic sheeting or mild steel covers are then made for each end of the screw conveyor (9 mm acrylic sheeting works well here as you may mount the bushings within it.) Cut a hole big enough to allow the gumball to pass through in one of the ends.

· A small dispensing chute is made and mounted under the hole, which allows the ball to travel to the next conveyor.

· Fabricate and mount legs under the hopper (the height may vary depending on the next type of conveyor used).

· The next step is to fabricate the pulleys for the belt conveyor. These are made from 25 mm aluminum round stock and are 15 cm long with a slight crowning from the middle to the outside edges. They end up being 10 cm wide where the belt travels, with 12 mm x 25 mm stub shafts on each end for bearing or bushing mounting.

· The pulleys are then mounted between two uprights (25 mm square tubing) and set at the distance between where the hopper is mounted and the tray. The belt is fabricated out of 3 mm x 10 cm rubber and has rubber flaps adhered to it every 10 cm. (See diagram in Appendix 2.2.1.)

· The motors (110V) and gearboxes (50:1) are mounted behind the conveyors and are usually factory stock.

· Connect all belt drives or sprockets and chains.

· Timers need to be incorporated into this project as the gumball hopper should dispense only one ball at a time onto the second conveyor.

· Enclose the entire project in acrylic sheeting, allowing access only to the switches.

The challenge is for students to use a variety of conveyors (drag, belt, bucket, screw, or chain) to achieve the same goal (getting a gumball). Each group should choose different systems or products to make the learning complete.

Gumball Conveyor Rubric



	Criteria:
	Level 1
(50% - 59%)
	Level 2
(60% - 69%)
	Level 3
(70% - 79%)
	Level 4
(80% - 100%)

	Knowledge

	describe mechanical properties of materials

TFV.02
	describes mechanical properties of materials with limited detail
	describes mechanical properties of materials with some detail
	describes mechanical properties of materials with considerable detail
	describes mechanical properties of materials with thorough detail

	describe the advantages of using a variety of materials

TF2.07
	describes the advantages of using a variety of materials using limited critical thinking
	describes the advantages of using a variety of materials using some critical thinking
	describes the advantages of using a variety of materials using good critical thinking
	describes the advantages of using a variety of materials using excellent critical thinking

	describe the properties of materials

TF2.01, TF2.02
	describes the properties of materials with limited detail
	describes the properties of materials with some detail
	describes the properties of materials with considerable detail
	describes the properties of materials with thorough detail

	explain and apply the principles of dimensional metrology

SP2.04
	explains and applies the principles of dimensional metrology with limited success
	explains and applies the principles of dimensional metrology with some success
	explains and applies the principles of dimensional metrology with considerable success
	explains and applies the principles of dimensional metrology with excellent success

	explain given material conversions

TF2.04, SP2.04
	explains given material conversions with limited knowledge of process
	explains given material conversions with some knowledge of process
	explains given material conversions with considerable knowledge of process
	explains given material conversions with thorough knowledge of process

	explain how a human need or want can be met through a new or improved product

TF1.01
	briefly explains how a human need or want can be met through a new or improved product
	adequately explains how a human need or want can be met through a new or improved product
	substantially explains how a human need or want can be met through a new or improved product
	thoroughly explains how a human need or want can be met through a new or improved product

	Explain the importance of proper waste disposal

ICV.01
	explains the importance of proper waste disposal with limited comprehension
	explains the importance of proper waste disposal with some comprehension
	explains the importance of proper waste disposal with considerable comprehension
	explains the importance of proper waste disposal with thorough comprehension


	Inquiry

	apply the design process to project work

TFV.01, SP1.01
	applies the design process to project work with limited effectiveness
	applies the design process to project work with some effectiveness
	applies the design process to project work with considerable effectiveness
	applies the design process to project work with excellent effectiveness

	demonstrate ability to follow the design process in manufacturing

TF1.02
	demonstrates limited understanding of the concept of the design process in manufacturing
	demonstrates some understanding of the concept of the design process in manufacturing
	demonstrates considerable understanding of the concept of the design process in manufacturing
	demonstrates thorough understanding of the concept of the design process in manufacturing

	Communication

	produce oral and written reports on the product or process

SP4.06
	produces oral and written reports on the product or process with limited effectiveness
	produces oral and written reports on the product or process with some effectiveness
	produces oral and written reports on the product or process with considerable effectiveness
	produces oral and written reports on the product or process with excellent effectiveness

	use a CAD program to generate engineering drawings

SP4.05
	uses a CAD program to generate engineering drawings with limited effectiveness
	uses a CAD program to generate engineering drawings with some effectiveness
	uses a CAD program to generate engineering drawings with considerable effectiveness
	uses a CAD program to generate engineering drawings with excellent effectiveness

	use appropriate techniques to model and communicate information about a project

SPV.04, SP1.02, SP1.03, SP4.02, SP4.03, SP4.06
	rarely uses appropriate techniques to model and communicate information about a project
	sometimes uses appropriate techniques to model and communicate information about a project
	often uses appropriate techniques to model and communicate information about a project
	always or almost always uses appropriate techniques to model and communicate information about a project

	use detailed working and assembly drawings 

SP4.02
	uses detailed working and assembly drawings with limited effectiveness
	uses detailed working and assembly drawings with some effectiveness
	uses detailed working and assembly drawings with considerable effectiveness
	uses detailed working and assembly drawings with excellent effectiveness

	Application

	demonstrate safe use of procedures, equipment, and technology

SPV.02, SP2.05, SP2.07, ICV.05, IC2.01
	demonstrates limited safe and correct use of procedures, equipment and technology
	demonstrates adequate safe and correct use of procedures, equipment and technology
	demonstrates considerable safe and correct use of procedures, equipment and technology
	demonstrates exemplary safe and correct use of procedures, equipment and technology

	use all required protective clothing and gear

IC2.02
	rarely uses all required protective clothing and gear
	sometimes uses all required protective clothing and gear
	often uses all required protective clothing and gear
	always or almost always uses all required protective clothing and gear

	Identify appropriate storage requirements for machines and tools

SP2.09
	rarely identifies appropriate storage requirements for machines and tools
	sometimes identifies appropriate storage requirements for machines and tools
	often identifies appropriate storage requirements for machines and tools
	always or almost always identifies appropriate storage requirements for machines and tools

	maintain machines and tools in good working order

SP2.08
	rarely maintain machines and tools in good working order
	sometimes maintain machines and tools in good working order
	often maintain machines and tools in good working order
	always of almost always maintain machines and tools in good working order

	use a variety of power and control systems

SP2.10, SP3.01
	uses a variety of power and control systems with limited effectiveness
	uses a variety of power and control systems with some effectiveness
	uses a variety of power and control systems with considerable effectiveness
	uses a variety of power and control systems with excellent effectiveness

	develop an operational plan for drawing procedures and production methods

SP1.04
	develops an operational plan for drawing procedures and production methods with limited detail
	develops an operational plan for drawing procedures and production methods with some detail
	develops an operational plan for drawing procedures and production methods with considerable detail
	develops an operational plan for drawing procedures and production methods with thorough detail

	explain the role that employability skills play in achieving success

SPV.01, ICV.03, IC3.02
	explains the role that employability skills play in achieving success with limited comprehension
	explains the role that employability skills play in achieving success with some comprehension
	explains the role that employability skills play in achieving success with considerable comprehension
	explains the role that employability skills play in achieving success with thorough comprehension

	identify and describe how specific components of OHSA apply to them

IC2.03, IC2.04
	identifies and describes how specific components of OHSA applies to them with limited understanding
	identifies and describes how specific components of OHSA applies to them with some understanding
	identifies and describes how specific components of OHSA applies to them with considerable understanding
	identifies and describes how specific components of OHSA applies to them with thorough understanding

	Identify apprenticeship and training opportunities in manufacturing

IC3.01
	identifies few apprenticeship and training opportunities in manufacturing
	identifies some apprenticeship and training opportunities in manufacturing
	identifies many apprenticeship and training opportunities in manufacturing
	identifies a variety of apprenticeship and training opportunities in manufacturing


The Dispensing Machine Checklist

Team Members:

	Expectations

Project team will:
	Level 1
	Level 2
	Level 3
	Level 4

	Demonstrate working knowledge of a minimum of two types of conveyors
	
	
	
	

	Demonstrate quality and integrity in workmanship
	
	
	
	

	Demonstrate knowledge of various drive systems
	
	
	
	

	Demonstrate knowledge of electrical systems
	
	
	
	

	Demonstrate knowledge of alignment
	
	
	
	

	Demonstrate knowledge and understanding of design process
	
	
	
	

	Demonstrate research of ideas
	
	
	
	

	Develop new innovations for conveying devices
	
	
	
	


Lathe Checklist

Student:
_______________________________________

	Expectations

SPV.02, SP2.05, SP2.07, SP2.08, SP3.01, ICV.05, IC2.01, IC2.02

Qualifiers
	Yes
	No

	Demonstrates proper use and knowledge of PPE for turning
	
	

	Demonstrate quality and integrity in workmanship
	
	

	Demonstrate knowledge of various tooling
	
	

	Demonstrates knowledge of turning procedures
	
	

	Demonstrates knowledge of threading on the lathe
	
	

	Demonstrate knowledge and understanding of verniers and micrometers
	
	

	Demonstrates ability to read and interpret machine drawings
	
	

	Demonstrates knowledge of close tolerance measurement of product
	
	

	Uses safe work practices and habits
	
	


Mill Checklist

Student:
________________________________________

	Expectations

SPV.02, SP2.05, SP2.07, SP2.08, SP3.01, ICV.05, IC2.01, IC2.02

Qualifiers
	Yes
	No

	Demonstrates proper use and knowledge of PPE for Milling
	
	

	Demonstrates quality and integrity in workmanship (product finishes)
	
	

	Demonstrate knowledge of various cutting tooling)
	
	

	Demonstrates safe work habits when using the Mill (housekeeping)
	
	

	Demonstrates an understanding of  speeds and feeds for Milling
	
	

	Demonstrates knowledge of Mill movements X, Y, Z 
	
	

	Demonstrates ability to set up for specific Milling operation
	
	

	Demonstrates ability to interpret Machine drawings as they pertain to Milling operations
	
	

	Understands specific differences between Horizontal and Vertical Milling
	
	


Lathe Operations Checklist

Expectations:

SPV.02, SP2.05, SP2.07, SP2.08, SP3.01, ICV.05, IC2.01, IC2.02
	Criteria
	Yes
	No

	wears proper PPE when turning
	
	

	cleans up excessive cuttings before continuing operations
	
	

	turns to specific tolerances
	
	

	grinds tooling appropriately
	
	

	can identify turning tools
	
	

	can identify threading tools
	
	

	can identify parting tools
	
	

	can work in metric measurement
	
	

	can work in imperial measurement
	
	

	sets speeds and feeds for various materials
	
	

	sets speeds and feeds for threading
	
	

	sets lathe for drilling operations
	
	

	sets up for left and right hand threading properly
	
	

	uses micrometer properly
	
	


Mill Operations Checklist

Expectations:

SPV.02, SP2.05, SP2.07, SP2.08, SP3.01, ICV.05, IC2.01, IC2.02
	Criteria
	Yes
	No

	Wears proper PPE when operating a Mill
	
	

	Cleans up excessive cuttings before continuing operations
	
	

	Mills to specific tolerances
	
	

	Uses appropriate tooling 
	
	

	Identify tools for End milling
	
	

	Identify tools for Face Milling
	
	

	Set up to begin machining process squarely 
	
	

	Works in metric measurement
	
	

	Works in imperial measurement
	
	

	Sets speeds and feeds for various materials
	
	

	Understands X, Y, And Z coordinates
	
	

	Sets Mill for drilling operations
	
	

	Uses edge finders accurately
	
	

	
	
	


Gumball Machine Bill of Materials

Project: The Gumball Machine

Student Team:
__________________________

Bill of Materials

	Part #
	Quantity
	Description
	Material
	Process
	Check

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Daily Log

	Date
	Project
	Function
	Hours
	Teacher Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Total Hours:
	

	Student Signature:
	

	Teacher Signature:
	


Safety Resource Pack

TMJ3E Manufacturing Technology

UNIT 2, ACTIVITY 2: 

Conveyors – The Gumball Machine

Contents:

1. Safety Data Sheets:

a. Milling Machine

b. Engine Lathe

c. Bandsaw

2. Safety Passport(s)

3. Related Safety Tests

NOTE:

All personnel in a shop environment must be wearing approved safety eyewear and footwear at all times. Ensure that students wear proper Personal Protective Equipment as deemed necessary by Act, Regulation and Policy.

This material is designed to help teachers implement the new Grade 11 secondary school curriculum. This material was created by members of the Ontario Council for Technology Education (OCTE) subject association. Permission is given to reproduce these materials for any purpose except profit. Teachers are also encouraged to amend, revise, edit, cut, paste, and otherwise adapt this material for educational purposes. Any references in this document to particular commercial resources, learning materials, equipment, or technology reflect only the opinions of the writers of this material, and do not reflect any official endorsement by OCTE or the Ontario Ministry of Education.

© Ontario Council for Technology Education 2001
INSERT THE FOLLOWING SHEETS FROM THE SAFETY RESOURCE PACK:


Safety Data Sheets:

1. general lab safety

2. power tools

3. hand tools

4. Milling Machine

5. Engine Lathe

6. Bandsaw

Safety Passport(s)

Safety Test(s)



Student:�
�
�
Class:�
�
�
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