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(CLF2000) Advanced Core Cluster: AGRICULTURAL MECHANICS

   (CLF2100) Unit Title: TOOL USE AND MAINTENANCE AND SHOP SAFETY

________________________________________________________________________

   (CLF2101) Topic: SHOP CLEANING AND         Time       Year(s)

                      TOOL STORAGE            1 Hour    1 / 2 / 3 / 4

________________________________________________________________________

          Topic Objectives: Upon completion of this lesson the student

                             will be able to:

          Learning Outcome #:

            (B-1) - Store tools, equipment, and materials properly.

            (B-2) - Clean shop properly as directed by the

                    instructor.

          Special Materials and Equipment: All general clean-up tools

                    including: Floor brooms, dust mops, trash cans, clean 

                    rags, metal cans for dirty rag storage, bench brooms, 

                    shop vacuum cleaners, dust pans, scrap metal bins,

                    containers to hold scrap wood, and a container for 

                    storing oil and other liquid waste products. In 

                    addition, the shop should be supplied with sawdust or 

                    some other commercial material to absorb grease and oil 

                    spills.

          References: Phipps, Lloyd J., & Reynolds, Carl L. (1990).

                         MECHANICS IN AGRICULTURE (4th ed.). Danville, IL:

                         Interstate Publishers.               

                       Cooper, Elmer L. (1987). AGRICULTURAL MECHANICS: 

                         FUNDAMENTALS AND APPLICATIONS. Albany, NY: Delmar

                         Publishers.

          Evaluation: Unit exam and completion of shop cleaning and tool 

                       storage performance objectives as prescribed by the

                       instructor.

TOPIC PRESENTATION: SHOP CLEANING AND TOOL STORAGE

A. Introduction

  1. The students should have a definite understanding of the requirements 

      for a clean and orderly shop. All students should have a shop cleanup 

      review before the first laboratory exercise. A disorderly shop can 

      lead to many unsafe conditions which can result in accidents and 

      injury. A clean shop can also reduce the costs to the department 

      through lost or damaged tools and equipment.

B. Purpose of Maintaining a Clean Shop and Storing Tools Correctly

   1. All students work together in maintaining the shop and consequently 

       learn teamwork and cooperation.

   2. The risk of safety hazards is reduced in a clean shop because 

       obstacles and spills are removed.

   3. Students learn the layout of the shop faster when required to restore 

       the shop to its original order on a daily basis. The placement of all 

       tools and equipment is also learned faster. Students will spend less 

       time searching for tools and materials when needed.

   4. Tools can regularly be checked for damage if they are returned to 

       their assigned storage point after each use. This also reduces the

       incidence of lost tools.

   5. Students can find their projects quicker if they are stored neatly in 

       an assigned place. Properly stored projects will not interfere with 

       the safety of other shop users nor will they hinder the accessibility 

       of other projects.

C. Shop Requirements for an Efficient Cleaning and Storage System

  1. Tool Boards or Storage Cabinets

       a. The tool board should be large enough to handle all of the hand 

           tools used in the shop. A vertical tool board is recommended so 

           all of the tools are visible at once and easily accessible.

       b. The tool board or storage cabinet should have closing doors that 

           can be locked for security.

       c. The tools should be fitted so that each can hang individually when

           not in use. A system should be set up to store similar tools in 

           the same sections to facilitate inventory checks. Nails and clips 

           can be used to hang each tool.

       d. Ideally, each tool is outlined, or silhouetted, so that each tool

           can be returned quickly to the correct spot. Missing tools are 

           easily detected using this method.

   2. Material Storage

       a. Lumber, angle iron, steel rods, and scrap iron should be stored in 

           vertical racks. Vertical racks facilitate both long and short 

           items and utilize wall space better than most other material 

           storage systems. The desired material can also be easily reached 

           without removing too many additional materials.

       b. Separate vertical racks should be used to store different types 

           and widths of lumber and various metal materials.

       c. Do not store materials past the horizontal stabilizer bars. The

           materials will no longer be supported from falling and can cause 

           serious injury.

   3. Scrap Material

       a. Separate bins should be supplied for scrap lumber and scrap metal.

           These bins should be for material that cannot be reused. Reusable

           scraps should be stored in the vertical racks.

       b. Never allow the scrap bins to overflow. Scrap material is a major

           source of clutter in many shops. It can become either a fire 

           hazard or an accident risk if allowed to accumulate. Scrap 

           material can often be sold and recycled. If not, it should be 

           hauled to a dump on a regular basis.

       c. Nails, staples, and other obstructions should be removed from 

           scrap wood before it is placed in the scrap bin.

       d. HOT METAL MUST NEVER BE THROWN IN THE SCRAP BIN. Burn injuries 

           are common in many machine shops because students do not obey this 

           rule. Hot metal also creates a fire hazard when improperly 

           stored. All scrap metal bins should be marked with warnings to 

           cool all metal before it is disposed.

   4. Flammable Liquids

       a. Flammable liquids--such as grease, oil, and solvents--should be

           stored in special storage containers designed for this purpose.

           These storage containers are made of steel and are designed to 

           close automatically in the presence of fire to prevent the spread 

           of the fire.

       b. Dirty rags are also a fire hazard in the shop. A metal container

           with a sealable lid should be provided to store all rags that have 

           been exposed to grease, oil, or solvents.

       c. Always store gasoline or rags that have been exposed to gasoline 

           in a separate, well-ventilated area. Gasoline should never be 

           stored in the shop due to its high combustibility.

D. Shop Cleaning Procedures

   1. A well organized and properly cleaned shop is the responsibility of 

       every student in the class. The instructor should act only in a 

       supervisory position once the students are oriented to the cleanup 

       procedures. The cleaning procedure should follow a systematic 

       approach. Some of the steps included in a thorough shop cleanup 

       are as follows:

       a. The teacher or appointed student signals for all work to cease at 

           an appropriate interval before the end of class.

       b. Each student cleans up his or her individual work area. Projects 

           are properly stored and tools and equipment are returned to their

           proper places.

       c. Solvents, grease, oil, paints, and other flammables are stored 

           properly. Paint brushes are cleaned and dried.

       d. Scrap wood and metal are separated and placed in the appropriate 

           waste bins. Scrap metal is cooled before being placed in the bin.

       e. All spare metal and wood stock is returned to its appropriate 

           rack.

       f. All benches and machines are cleared with a brush. Dust, scraps, 

           and waste are then swept towards the center of the aisle or floor.

           Assigned students use push brooms to clear the floor. All waste 

           and trash is placed in the appropriate containers.

       g. The teacher or an appointed student checks to make sure all of the 

           tools and equipment have been returned to their appropriate 

           places. All cleanup jobs are checked for completeness.

       h. The tool cabinet and the material area are locked if a lock 

           system is available. 

       i. Students wait in an orderly manner until dismissed by the

           instructor.

E. There are several methods of assigning students individual tasks for

   cleanup. The Cooper reference suggests many of these systems on pages 

   49-51.

   1. The all-pitch-in method involves trusting each student to clean up 

       individual projects and contribute to the overall shop cleaning. No 

       individual tasks are assigned. It is the responsibility of the entire 

       class to appropriately finish the cleaning job and assure that all

       tools, material, and equipment are accounted for.

   2. Assignment sheets can also be developed so that each student has an

       individual responsibility in the cleanup procedure each day. The 

       advantage of this system is that each student can be singled out as

       responsible when a portion of the job is not completed. Students can 

       also be graded for their cleanup procedures using this method.

   3. Work teams can be developed in which each group is responsible for a 

       portion of the duties. The advantage of this system is similar to 

       that for the assignment sheet method.

   4. A cleanup wheel method can be developed in which a wheel is divided 

       into two separate wheels, one within the other. The outer wheel is 

       immobile and has each duty listed. The inner wheel has the names of

       individuals or work groups on it. The inner wheel is spun to 

       determine which duty will be performed that day. This method helps to 

       motivate students to perform their chores and assures them of 

       performing many different tasks instead of the same one over and over. 

       This system may become time consuming since time must be spent every 

       class period to spin the wheel in order to assign tasks.

   5. Any system can be used effectively to keep a shop clean and orderly.

       The method used will vary depending on whether the students are graded 

       on their cleanup procedures and the amount of time available each day

       for cleanup. All systems are equally effective as long as they

       include all the students in the process and the procedure follows a 

       systematic approach.

      __________________________________________________________________

      ACTIVITY:

        1. Take the students on a tour of the shop to point out each 

            cleaning task and its purpose. Have a walk-through of the 

            cleanup procedure during one class period.

        2. Develop a point system so students can compete to win an

            award for their clean-up performance.

        3. Use films and videos to point out the dangers of an unkempt 

            shop.

        4. If not available already, have the students develop and build 

            different storage facilities for tools, materials, and waste

            products. Have a competition for the best design.

      ___________________________________________________________________
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