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	USE OF TMDE



SECTION I.	ADMINISTRATIVE DATA



All courses	COURSE NUMBER(S)	COURSE TITLE(S) 

Including This	50D3		          Power Generation Repairer

Lesson						(BNCOC)

                                  

TASK(s)		TASK NUMBER		TASK TITLE

Taught or		091-52D-3106        Perform Diagnostic procedures

Supported                          on the Main Generator Assembly

					          of a generator set.



Reinforced	TASK NUMBER		TASK TITLE

Task(s)		None

 

Academic		The Academic hours required to teach this

Hours:		lesson are as follows:



					PEACETIME		MOBILIZATION

					HOURS/METHOD   HOURS/METHOD 

					  4.0/ PE        4.0/ PE 

               TEST		  0.0/		  0.0/ 

			TEST REVIEW 0.0/           0.0/       

			TOTAL HOURS 4.0		  4.0



Test Lesson							Hours	Lesson No.

Number:                   	     Testing:	 1.0      LPXEED

									 4.0      LPXEEE

				Review of test results:	 0.5      LPXEED                                                  0.5      LPXEEE

									                

Prerequisite	NONE

Lesson(s)



Clearance		This lesson plan is unclassified.  It has

And Access	been reviewed by the product developers in  			          coordination with the U.S. Army Ordnance Center 			     and School foreign disclosure authority.  This 			     product is releasable to military students from 			     all requesting foreign countries without 			          restrictions.

								

References	Number		Title		Date		Page/Add'l

                                                     Para No.Info

		                                         

	        TM 11-6625-   Operator/Org.     1/84     All   None              3052-14       Maint. Technical               

				       Manual



Student Study	None

Assignments	                  

  

Instructor	One assistant instructor is required during the Requirements   PE.                           



Additional	None                                           Support		                                     

Personnel

Requirements



Equipment		Main generator, Growlers, Meg-ohm-meter,          Required       Multimeter, Universal Bridge



Materials		INSTRUCTOR MATERIALS:

Required		   Suppl 2a, Practical Exercise Checklist



			STUDENT MATERIALS:

                  Suppl 2. Practical Exercise



Classroom,	One general purpose classroom, and bay area.

Training

Area, and

Range

Requirements



Ammunition	None

Requirements



Instructional	Introduce equipment as it is covered in the lesson

Guidance		plan to the students.

















                                 

Proponent		Name				Rank		Position		Date

Lesson

Plan		                                                       Approvals	     writer



			                                                    			Approver



			                                                   			Safety Officer



			                                                   			Annual Reviewer



			                                                   			Annual Reviewer

                                                                  

SECTION II.	INTRODUCTION



			Method of Instruction: CO. Instructor to student  			ratio: 1:Class. Time of instruction: 0.5 hours.

			

Motivator		As a supervisor, you are responsible for the

			maintenance and repair of generators. In order for

			you to properly troubleshoot and repair	the

			generator electrical system, you must learn how to

			use TMDE equipment in the troubleshooting process.



Terminal		Note:  Inform the students of the following  Learning			  terminal learning objective requirement.

Objective

				  At the completion of this lesson you (the    				  student) will:



			ACTION:       Use TMDE to troubleshoot power                                   generation equipment.

                                                                         	     CONDITION(s): In a shop environment, given a  					         generator, references, necessary

					    tools and equipment.



		     STANDARD(s):  IAW applicable references.     

                                





                          			



                                 

Safety			Ensure That:

Requirements		

                      1. Equipment is grounded                                         2. Remove all jewelry and ID tags

                      3. Exhaust fans are on

                      4. Wear hearing protection when equipment

                         is in operation

                      5. Make sure students know what to do in

                         an Emergency.

				  6. Do not stick multimeter leads in wall

					sockets 120vac.

	

					    NO HORSEPLAY



Risk			Low, possible burns and electrical shock

Assessment

Level



Environmental	None                                     

Considerations	                      



Evaluation:    In lesson LPXEED and LPXEEE you (the students)                   will have one hour Job Knowledge Test and one                    hour Job performance Test.

	

Instructional	Through-out your career, the army will adopt many

Lead-in        new and different types of test equipment.

_________________________________________________________________



SECTION III.   PRESENTATION



A.			ENABLING LEARNING OBJECTIVE A



			ACTION:    Use TMDE to troubleshoot the main

					 generator.



			CONDITION: In a shop/classroom environment given

					 selected TMDE.



			STANDARD:  IAW applicable references



			Learning Step/Activity - The instructor will      			start with components identification for each                    piece of test equipment as it is discussed.



	



			Method of Instruction: PE; Instructor to student

			ratio: 1:20.  Time of instruction 5.0 hours.

			Media : None



               a. Growlers:	Electromagnetic devices used to

			locate opens, shorts and grounds in armatures and

			stators. It consists of two field poles. The name

			is derived from the sound made when a short is

			indicated. The device requires 120 volts AC at

			either 50 or 60 HZ.



			b. Types and Operation:



                  (1) Internal Growler: Used to locate SHORTS in                stators.

 

                      (a) Connect the internal Growler to a 115-                125 power source.



                      (b) Activate the power button to insure                   that Growler is operational.



			       (c) Place the Growler inside the stator

			housing with the built in feeler resting against                 the stator cores.



			       (d) Push the power button in, then slowly                 rotate the Growler around the entire inside of                   the stator.



                      (e) When the Growler comes in contact with                an unserviceable stator winding, the built in                    feeler will rattle, or be pulled down against the                core.



                  (2) External: Used to check for Shorts,                       Ground and Opens in rotors.



Note: 		Always turn the Growler switch to the off position

			before removing the armature.



                      (a) Testing for grounds:



                          1. Connect to a 115-125VAC power source                and activate the power bottom to insure that the

			Growler is operational.

	 

                          2. Turn switch to Ground position.



                          3. Place one test lead probe on the                   core or shaft of the armature, and the other one                 on each commutation bar, one at a time.



			           4. If the test light comes on, the                    armature has a ground between the shaft and the

			commutation bar and would be considered                          unserviceable.



                      (b) Testing for shorts:



                          1. Turn switch to the SHORT position.



			           2. Hold a hacksaw blade in loose                      contact with the rotor.



			           3. If the armature is shorted, the                    steel blade will be attracted to the shorted coil.



			       (c) Testing for opens:



			           1. Turn switch to volt position.



			           2. Short circuit the adjacent                         commutation bars with the hacksaw blade.



			           3. If a strong flash is obtained, the

			commutation is serviceable.



			           4. If no flashing occurs, the                         commutation is unserviceable.



			c. Meg-Ohm-Meter: A high range ohmmeter having a

			built in hand crank generator as a direct voltage

			source. Used for measuring insulation resistance

			values and other high resistance’s. Also used for

			continuity, grounds, and short circuit tests in

			general electrical power work.               

                    

CAUTION:		Before connecting the megger to the equipment to

			be tested, remove all power cables. When the crank

			on the Megger is operated, the megger produces

			about a 500 VDC potential. 



                  (1) Pre-operational check:

       

                      (a) Full scale check: With no connection to

			the ohmmeter terminals, crank the hand generator                 at operating speed. The pointer will indicate                    INFINTY if the test set is in good operating                     condition.



                      (b) Zero check: Short the line and ground

			terminals by connecting them and turn the hand                   generator crank at operating speed. The pointer                  will indicate zero if the ohmmeter is in good                    operating condition.



                  (2) Operation: Resistance test Stator.



                      (a) Connect the red test lead of the Megger

			to one pin of stator winding at a time.



				  (b) Connect black test lead to stator                     casing (Housing).



				  (c) Crank the handle until the clutch slips

			and at the same time observing the indicator to                  obtain a reading.

	

				  (d) Resistance readings should also be made

			between lead pairs T1-T4, T2-T5, T3-T6, T7-T10,                  T8-T11 and T9-T12 should be 0.355 + or - 0.036                   ohms.

     					

                          1. Generally a low reading indicates a

			shorted stator.



				      2. Infinity, indicates a serviceable

			winding. 		                                                  

Note:		The testing of the rotor and stator is found in 

			TM 5-6115-584-34 Page 8-4.

 	     	                        			     

                      (e) Resistance test rotor:



				      1. Perform winding resistance test

			between T1-T2, T2-T3, T1-T3 see figure 8-2 for                   location of test points.



			           2. Resistance should be 0.677 ohms +/-                0.067 ohms. Also test for shorts between windings                and between each winding and rotor core.          

                                     				   

                 

			 

			 				  

               d. Ak-4 Clamp on Volt/Ammeter: The device is

			designed to measure single conductor AC voltage

			and current. Measurements can be made on

			insulated and uninsulated conductors without

			service interruption. A selector knob is used for

			scale and range changes.

                                                                 Note:          Instrument will not measure DC Voltage or current. 			Voltage measurements above 750 VAC should not be                 made. Instrument is sensitive to sine-wave current                or voltages. Voltage scale is marked in red and                  current is marked in black. Start at the highest                 range setting and work down. The red screw on the                front of the meter should be kept in the full                    clockwise position when not in use and full                      counter clockwise position when making                           measurements.



      		Ranges

		     volts					

		     (0-150, 0-300, 0-750)

               

               Amperes	

               (0-10, 0-30, 0-100, 0-300, 0-800)

                                 

                  (1) Voltage Measurements:



                      (a) Set selector knob at proper range.



				  (b) Attach leads to instrument and

               connect to circuit

                      

                      (c) Read instrument.



                      (d) Use of pointer stop.



                          1. Select any scale that will

               produce a momentary deflection.                            

                          2. Rotate red set-screw until

               deflection of pointer is noticeable on repeat                    application of measured quantity and read                        instrument.











                  (2) Current Measurements:



                      (a) Set selector knob at proper range.

               If unknown start at highest setting and work down.



                      (b) Open hook by pressing trigger, place

               hook around conductor.



                      (c). Maximum accuracy is obtained when

               conductor is in center of hook.



                      (d) release trigger and read instrument.

								

                  (3) Low current Measurements: If the pointer                  deflection is too small for an accurate reading                  (when using the lowest range) the sensitivity can                be increased by passing the conductor two or more                times though the hook. The reading must be divided                by the number of times the conductor is passed                   through the hook to get the actual reading.



                  (4) CARE:



                      (a) Keep hook clean by wiping

               occasionally with a lightly oiled cloth.

                                 

                      (b) Clean window with mild soap and

               water, use kerosene sparingly to remove grease and                oil. Do not use cleaning fluids, thinners or dry                 rags (which can cause electrostatic charge).



                      (c) Remove scratches from window with a

               good auto-body cleaner.   	



			e. UNIVERSAL BRIDGE (LCR): An electrical device

			for making easy test measurements of Inductance

			(L) in henries and inductor quality, Capacitance                 (C) in farads and capacitor dissipation and                      Resistance (R) in ohms. The device also provides                 automatic decimal point location and indicator                   lights to show the direction the CRL control is                  rotated for measurements. The device operates on                 either 115 or 230 VAC (+ or - 10%) and from 48 to                66 HZ at 7 watts.



Note:	     Demonstrate how external leads are connected to                  the known and low terminals for on equipment                     testing. Observe all safety precautions before                   operating equipment. Turn on equipment and wait 30                seconds for instrument to stabilize before using.



                  (1) Turn-on procedures:



                      (a) Set function switch for desired

               measurement.



				  (b) Set range switch at or near mid

			-range.



				  (c) Turn sensitivity control fully

			clockwise.



				  (d) Set CRL counter at 1030.



				  (e) Set vernier knob to calibration

			(CAL).

                            

 				  (f) Set volt selector as required.



				  (g) Set oscillator switch to internal 1

			KC the three shorting straps should be in place.

                               

				  (h) Connect to AC power and set line

			switch to on.





                      (i) One of the decimal point lights in

               the CRL counter will light to indicate power is                  on.



				  (j) Allow 30 seconds for the instrument

			to stabilize, it is now ready to use.



                  (2) Resistance Measurement (100 ohm to 10 K 

			ohm Max): 



                      (a) Set function switch To R.



				  (b) Connect resistor to unknown 						terminals.



				  (c) Turn instrument on and set range

			switch at or near mid-range.



				  (d) Rotate sensitivity control clockwise

			to increase meter sensitivity.



				  (e) If meter indication is right of center,                turn CRL counter clockwise.



				  (f) If meter indication is left of center,                turn CRL clockwise.



				  (g) Adjust CRL control to center meter

			and at the same time increase sensitivity control                fully clockwise.



				  (h) Read ohms value on CRL counter.



Note:	     For maximum resolution, final CRL counter display

		     should be greater than 0100.

 	

                  (3) Capacitance Measurements:



                      (a) Insure three (3) DQ resistor and Bias                 terminal pairs are connected with respective                     shorting straps.



				  (b) Set sensitivity control Full counter

			clockwise.

                                   

				  (c) Set Function switch to Cp Auto                        position.



Warning:       Discharge the capacitor before connecting it to                  the Universal Bridge. This is accomplished by                    touching a 1000 ohms resister to the capacitors                  leads or shorting the capacitor leads together.



				  (d) Connect capacitor to unknown

			terminals.



				  (e) Turn on instrument and wait until

			either right or left arrow light stays on above                  CRL knob.



				  (f) Rotate range switch until a crossover                 point of the light is obtained.



				  (g) If the left indicator lights, adjust

			sensitivity control for a right deflection of the                null meter pointer. If the right indicator lights,                turn the range switch one step counter clockwise

			and adjust sensitivity control for a right                       deflection of the null meter pointer.   		



				  (h) Rotate the CRL control Counter                        clockwise until a crossover of the indicator                     lights is obtained.

              

			       (i) Set the sensitivity full clockwise

			and adjust for null with CRL control.



				  (j) Read final capacitor value on the CRL                 counter and unit display.	



                  (4) Inductance Measurements:



Note:          Measurements are normally made at a frequency of 

               1kHz from the internal oscillator.



				  (a) Insure three (3) DQ resistor and bias                 terminal pairs are connected with respective                     shorting straps.



				  (b) Set sensitivity control full CCW.



                      (c) Set function switch to Ls Auto                        position.



				  (d) Connect Inductor to unknown terminals.



				  (e) Turn on instrument and wait until

			either right or left arrow light stays on above                  CRL knob.



				  (f) If right light is lit, rotate CRL CW,                 if left light is lit, rotate CRL CCW.



				  (g) Rotate range switch until a crossover                 point of the indicator lights is obtained.



				  (h) Set sensitivity full CW and adjust for                null with the CRL control.



				  (i) Read final inductor value on the CRL

			counter and units display.



			f. AN/PSM 45 MULTIMETER: A light weight	battery                  powered digital display multimeter, used to                      measure resistance, AC/DC voltage, and AC/DC                     current.







                  (1) COMPONENTS:



                      (a) Carrying case: Protects components                    against damage. 



				  (b) High voltage probe: Extends voltage

			range to 5000 volts AC/DC. You must multiply the                 reading, on the display by 10 for the final                      reading.



				  (c) Current shunt: Extends the current

			range to 10 amperes AC/DC. You must divide the                   reading on the display by 10, for the final                      reading.



          		  (d) Test leads: One black and one red,

			insulated and flexible.



				  (e) Alligator clips: Insulated and spring

			loaded.

                      

				  (f) Multimeter: High performance, battery

			powered and portable designed for field and                      laboratory use.



                  (2) CONTROLS: Consist of 12 push button                       switches and one slide switch. All buttons are                   color coded to simplify operation.



Note:          Background color codes/Color of Button &                         Function:



				  (a) White - Red Power ON/OFF Button.



				  (b) Green - Black Peak hold button and

               slide switch. 



				  (c) Yellow - White AC/DC Current selector

			and Gray ranges.



				  (d) Blue   - Black Resistance function 				and Gray ranges.

				  

				  (e) Pink   - White AC/DC Voltage selector

			and Gray ranges.









                  (3) RANGE OF MEASUREMENTS:



                      (a) Voltage:	LOW		MAX



                          1. DC	200mV	1000 V

	

					 2. AC	200mV	750 V



                      (b) Current: AC/DC - 200uA - 2000mA

               (without the shunt) Maximum of 10 amps with the                  shunt. (uA stands for microamperes)



Note:          Peak hold is used to capture and display peak                    value. Slide switch - Positive or Negative peak                 (used with voltage and Amps only).



				  (c) Resistance: 200 OHMS thru 20	MEG-OHMS



                  (4) DIGITAL READ OUT:



				  (a) LCD - Liquid Crystal Display



                      (b) B - Indicates approximately 20 hours of

               operation remaining on the battery.



                      (c) (-) - Indicates negative polarity.



				  (d) An arrow pointing up - indicates a

			higher range is required.



                      (e) An arrow pointing down - indicates a

               lower range is required.



				  (f) An arrow pointing up & 1. - indicates

		     infinity for OHMS.



				  (g) .000 - Indicates continuity for ohms

			and 0 for Amps & volts.



				  (h) Barograph - Indicates amount of current

			and or voltage on display.



                          1. Pure AC/DC is indicated by a steady

			bar.



				      2. Pulsating DC is indicated by                       pulsating bars. 0-20.





				      3. ( > ) Indicates a higher range is

		     needed.



                  (5) RIGHT SIDE OF MULTIMETER:



                      (a) Common Jack - Black lead is placed

			here for all measurements.



 				  (b) Milliampere Jack -Red lead is placed

			here for current measurements under 2 AMPS AC/DC.



				  (c) Volt/OHM Jack - Red lead placed here

			for voltage and resistance checks also Current                   shunt and high voltage probe are connected here.



                  (6) UNDER BACK COVER OF MULTIMETER:



                      (a) Battery - 9 volt



				  (b) Buzzer - Audible tone



				  (c) Fuse - (2EA) 600 V 3 Amp

				

                	  (d) Fuse - (2EA) 250 V 2 Amp



                  (7) USING THE AN/PSM 45:



				  (a) RESISTANCE:



CAUTION:	      Do not measure resistance with peak hold button                  in.



                          1. Push in power button.



				      2. Select function OHM.



				      3. If known, select range.



				      4. If unknown, select highest

               range.



				      5. Place black lead in common jack



				      6. Place red lead in volt/ohm jack



				      7. For Audible tone, push in AC/DC

			button.  





				      8. Place test leads together to

			obtain a .000 reading.



				      9. Connect test leads to resistance

			being measured and read display.

	

                  (b) VOLTAGE:



                          1. Push in power button.



				      2. Select volt Function.



				      3. If known select range.



				      4. If unknown select highest range

               (use Probe).



				      5. Place red lead in Volt/Ohm jack



				      6. Place black lead in common jack



				      7. Pouch in AC/DC button for AC and

               out for DC.

                                   

                          8. Test leads are placed parallel

			to component for measurement.



                  (c) Current:



				      1. Push in Power button.



				      2. Select Milli-Amps function.



				      3. If Unknown, select highest range.



                             a. Place shunt in volt/ohm and                     common jacks.



                             b. Select 200mV range.



					    c. Select Volt Function.

							

					    d. Place test leads in shunt.

             

                          4. If known, select range.



				      5. Place red lead in Milli-amp jack.



				      6. Place black lead in common jack.



 				      7. Push AC/DC button in for AC and

               out for DC.



				      8. Test leads are placed in series with

		     the circuit for current measurements.

				

                     (d) DIODE TEST: Must be make with the diode                out of circuit



                          1. Connect red lead to V/ohm jack.



                          2. Connect black lead to Common.



				      3. Push power button in.



				      4. push Ohms function in.



				      5. Push 2 K range in.

                                 

				      6. Connect red lead to anode, and black                lead to cathode.



				      7. Typical silicon diode will read from                500 to 950.



				      8. Reverse test leads, display should

			now show over range.



                      (e) INTERNAL FUSE TEST: 



Note:          This is part of the troubleshooting steps for the

		     multimeter. Due to having to measure current this                step should be part of the operators PMCS/Check                  out. Since blown fuses are a cause of test                       failures. The students will be able to check the                 fuses to ensure they are serviceable before and                  after all practical exercises and tests. 



                          1. Connect red test lead to V-Ohm jack.

						

 				      2. Connect black test lead to mA jack.

						

				      3. Set switch:



                             a. Power In.



					    b. Ohms function in.



					    c. 2K range in.



 				      4. touch the test leads together and a

			reading of .100 should appear on the LCD to                      indicate serviceable fuses, any other value should                be considered unserviceable condition.



               g. Micrometers:                                         

                  (1) Types: We will cover three types; Depth,                  Inside and outside micrometers.



Note:          Show transparency #1 and #2 Depth micrometer;

               Show transparency #3, #4 and #5 Inside micrometer;

               Show transparency #6 Outside micrometer; this one                will be cover in classroom. 

                                                                                   (2) Construction:                                                                                                                     (a) Frame: Used as main support and is u                  shaped.

                                                                                       (b) Anvil: Used to hold the object

                                                                                       (c) Spindle: Is the unthreaded part of the                screw which closes upon the item being measured by                holding the item against the anvil.                                                                                                     

                      (d) Barrel: Is the hollow center unit which                holds moving parts together.                                     

                      (e) Thimble: Sleeve that fits over the                    barrel and is attached to the screw which moves 

               the spindle in or out.                                                                                                                   (f) Ratchet: It has a riding clutch held                  together by a spring in such a way that when the                 spindle is brought up against the work the clutch                will slip when the correct measurement is                        obtained.

                                                                                       (g) Clamp Ring: Know as the lock. Used to                 lock the spindle in place to preserve the setting.                                       

Note:          Show transparency #7, parts of outside micrometer.                                                                                    (3) Setting the micrometer:                                                      

                      (a) Turn thimble: with the item being                     measured resting against the anvil, turn the                     thimble until the spindle is very close but not                  touching the item. 

                                 

                      (b) Ratchet turn: At this time gently place                your thumb and forefinger on the ratchet and turn                so the spindle closes on the item. Turn the                      ratchet until the spindle is resting against the                 item. Continue turning the ratchet until you hear                it click 2 times.

             

                      (c) Set the lock: At this time set the lock                so the setting will be preserved when you removed                the item.                                                             

                      (d) Removed the item: Gently removed the                  item, there should be a slight drag.

           

                      (e) Recheck setting: By placing micrometer                over the item to see if your setting was moved                   when you removed the micrometer.

                                                                 Note:          Show transparency #8, measuring an object.                                                                                           (4) Micrometer scale: Explain reading scales                  and adding results together. Most importantly,                   keep the numbers lined up when adding.                                                                                                   (a) Barrel lines: The micrometer has 40                   threads per inch. One turn of the thimble equals                 1/40 or .025 inch, and is equal to one line on the                barrel. Four turns on the barrel equals 1/10 or                  .100 inch. Every fourth line on the barrel is                    numbered 1 through 9, or .100 to .900 inch. The                  lines between whole numbers have a value of .025                 thousandths of an inch.

                    

                   (b) Thimble lines: The Beveled edge of the               thimble is divided into 25 equal parts which read               from .001 to .025 inch. Every fifth line is                     numbered to aid in reading the setting. The                     thimble numbers are read in thousandths of an                   inch. 

 

                   (c) Vernier lines: The 10 lines are                     equivalent  to 9 spaces on the thimble and are                  equal to .0009 (9 ten thousandths) of an inch,                  the difference between the sizes of the units on                each scale is .0001 (1 ten thousandths) of an                   inch.

                      

Note:          Show transparencies #9,10 and 11, reading                        micrometer scales.



                  (5) Reading the micrometer: Read the highest                  visible number on the barrel, read the number of                 visible lines between that number and the thimble                edge. Read the line on the thimble that coincides                with or has passed the revolution or long line on                the barrel.

                                

                  Example :  Barrel                    = 0.200

                             Lines before thimble edge = 0.025

                             Thimble lines             = 0.016

                             Total                       0.241

                  This reading is in thousandths of an inch.

                                                                 Note:          Show transparencies #12 and 13; only one Vernier                 line will line up with the thimble lines.           

Note:          The Vernier reading is more accurate and is read                 as ten thousandths of an inch. This scale                        furnishes the fine readings between the lines on                 the thimble rather than making an estimate as you                would on a standard micrometer.       



                  Example: Barrel                       = 0.200                            Lines before the thimble edge = 0.025                            Thimble lines                 = 0.016                            Coinciding Vernier lines

                          on the thimble                = 0.0002

                          Total                           0.2412



                  (6) Care of equipment: 



                      (a) Inspection: Perform frequent                          operational inspections.



                      (b) Calibration: IAW SB 750-25-1, a current                DA Form 80 or DA Form 163 must be affixed to each                item.



                      (c) Adjustment: Scales on barrel and                      thimble must line up on zero when anvil and                      spindle touch.

                                                                                   (7) Cleaning and handling:                   

                                                                 

                      (a) Cylinder should not show sings of                     roughness. 



                      (b) Measuring surfaces; Anvil and Spindle                 must be serviced with a clean cloth. 



                      (c) Keep graduations and markings clean and                legible.

                  

                      (d) Coat metal parts with light oil to                    prevent rust.                                                                                                                            (e) Do not use micrometer as a holding                    device. 



                      (f) Do not drop or adjust by rolling                      thimble on other metal objects.                                                  

                            (8) Storage: Keep the devices in their                        container when not in used, however the anvil and                spindle MUST NOT TOUCH. 



               h. Steel Ruler: Where measuring accuracy is not an                extremely critical factor, a thinner ruler is more                convenient because the division marks are closer                 to  the work. Rulers can be rigid or flexible and                can be made of almost any substance. Standard                    length is 6 inches or more. Rulers and tapes are                 used for measuring length, inside and outside                    diameters, circumferences and the thickness of                   stock.

                                    

Note:          Show transparencies #14 through 18, rules and                    scales; 1/8”, 1/16”, 1/32nd, and 1/64th, scales.



                  (1) Making measurements:

       

                      (a) Count the number of full marks and                    write it down. 



                      (b) Count graduations past the last inch                  mark and write it down as the numerator.

       

                      (c) Determine the scale, that is the                      denominator.  

            

                  (2) Care: Store rules on flat surfaces to                     prevent damage. Keep them clean and dry.



Note:          Show transparency #19, gages thickness and gap                   setting (spark plug).



               i. Gages thickness and gap setting: Are strips or                blades of steel or other metal, ground or rolled                 to a precise thickness that can be used for     

               extremely accurate measurement of small openings.                Each blade is marked with a whole number that                    represents thousandths of an inch. (3 = 0.003)                   inch or blades are marked in thousandths of an                   inch.    

                                 

                  (1) Care: 



                      (a) Always return blades of leaf type to                  case after use. 



                      (b) Keep graduations and markings on all                  gages clean and legible. 

                              

                      (c) Small scratches or nicks will cause                   inaccurate measurements. 



               j. Dial indicator: Is used mainly to check items                 for out of roundness. Commonly used to; check                    valve stems, amount of end play of bearings and                  shafts for proper alignment. When reading the dial                each increment is worth .001 inch (one thousandth                of a inch). 

                  

Note:          Demonstrate a dial indicator to the students. Show                transparency #20 Compression tester.

                 

               k. Compression tester: Are used to measure the                   reduction in volume and increase in pressure of                  air or combustible mixture in the cylinder prior                 to ignition.

            

               When using the compression gage hold the                         carburetor throttle wide open and take the                       reading. The reading should be in tolerance with                 manufacturer specifications. You will test all                   cylinders dry. If any of the cylinders are low                   perform a wet test. To verify and isolate the                    problem. Squirt small amount of oil into the                     cylinders through the spark plug hole. Then test                 the compression once again. If the pressure                      increases to normal reading the low compression is                due to bad piston rings. If the compression                      reading stay the same the problem is probably on                 the valves. This could be caused by different                    things.



Note:          Move students to the bay area for Practical                      Exercise using TMDE equipment.



CAUTION:       Restate safety precautions and insure that                       students follow them. 

_________________________________________________________________

			

SECTION IV.	SUMMARY



			Method of Instruction: CO.  Instructor to student                 ratio: 1:Class.  Time of Instruction: 0.5 hours.

			There is no media.



Review/		Conduct an end-of-presentation summary of the Summarize		terminal learning objective. 

Lesson

Check on		Determine if students understand the material  Learning		presented by:



			a. soliciting student questions and explanations.



Ask questions the following questions and get answers from students. 

        

               Q. Name three types of micrometers?

               A. Depth, Inside and Outside.



               Q. Name the instrument to be used to check                          valves for out of roundness?

               A. The dial indicator.



               Q. What is the purpose of the Universal Bridge? 

               A. To measure inductance, capacitance and                           resistance. 

                      

               c. Correcting students misunderstandings.





Transition      The next class will be Troubleshoot the Load

To Next         Bank.

Lesson





SECTION V.     STUDENT EVALUATION



Testing		

Requirements	The test will be administered during the lesson 

               LPXEEC and LPXEED. You (the student) will have

               one hour to take a written exam on AC/DC circuit

			analysis, TMDE and the Load Bank. With references

			and without assistance, you must make at least 70%

			on written test and achieve a “GO” within two

			attempts on the job performance.



Note:          Refer to the Student Evaluation Plan.

                                

Feedback		a. Schedule and provide feedback on the evaluation

Requirement    and any information to help answer students’

               questions about the test.



Provide remedial training as needed.
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