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SECTION II.

INTRODUCTION






Method of Instruction: CO.

Instructor to Student ratio is 1: 32

Time of Instruction: 30 minutes.

Media:  None.

Motivator

As a supervisor, it is very important that you 
understand AC/DC circuit functions.  Without this ability, you cannot properly troubleshoot electrical circuits and could cause serious injury to yourself or others, and damage to the equipment.

Terminal


Note:
Inform the students of the following terminal learning

Learning 




objective requirement.

Objective


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

ACTION:

Troubleshoot semi-conductor devices.

CONDITION:
In a classroom environment, given instruction and  a multimeter

STANDARD:
IAW applicable references.

Safety



You must adhere to the following safety precautions when working

Requirements

in a shop area.

1.
Students will remove all jewelry and ID tags

2.
Make sure students know what to do in an emergency.






3.
Brief students on how to remove victims from live circuits.

4. Hearing protection is used while equipment is running.

5.
Students are briefed on actions in case of fire.

Risk





Assessment

Low

Level





Environmental

It is the responsibility of all soldiers and DA civilians to protect the

Considerations

environment from damage.  There are no environmental considerations.

Evaluation:

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

Instructional

Ensure students have work books and all materials

Lead-in



needed in each station.

_________________________________________________________________


SECTION III.

PRESENTATION

1.

Learning Step/Activity 1 - The instructor will lead the class in a discussion on the elements of electricity and electronic circuits.






Method of Instruction: PE3.  Instructor to Student ratio is 1:32






Time of Instruction: 9 hours.






Media: Overhead projector with viewgraph.






References: (ETM) FM 11-60, 61, 62.






Security Classification: Unclassified.

a.
Types of currents

(1)
DC current flows only in one direction.  The amplitude of DC current is determined by the number of electrons flowing past a point.

(2)
AC current is current that constantly changes amplitude and reverses direction at regular intervals.

b.
Conductors, semi-conductors and insulators







(1)
Insulator: is a material that has very few free electrons

They have from 6 to 8 electrons in the outermost shell and have very little resistance.  Ex: Rubber, Glass, and Air

(2)
Conductor is a material that has a large amount of free electrons.  They have 1 to 3 electrons in the outermost shell and offer little resistance.  Ex: Silver best conductor, Copper second and Gold third.

(3)
Semi-conductor: materials are neither good conductor nor good insulator.  Ex; Silicon and Germanium are the two common used in solid state devices.

f.
Voltage Production. There are presently six known methods for producing a voltage.  We will discus two.

(1) 
Chemical Action-Voltage produced by chemical reaction of 






in a battery cell.

Note:

Refer to FM 11-60, pg. 1 - 25. Discuss this type of voltage for students to get better understanding.

(2) 
Magnetism-Voltage- produced in a conductor when the conductor moves through a magnetic field (stationary) or the magnetic field (rotating) moves through the conductor in such a manner as to cut the magnetic lines of force of the field.

Note:

Before we can produce a voltage by magnetism, three items are needed. Show main generator, control box, and control cubicle as you explain their function.

(a)
Conductor - materials that allows current to flow.

(b)
Magnetic Field - The lines of force are created when 

an electrical current flows through a conductor.  One of the fundamental laws of electricity is that like charges repel and unlike charges attract.  The magnetic field used can come from different sources.  A permanent magnet, (one that will retain its magnetism), a temporary magnet, (one that loses its magnetism).  FM 11-60, pg. 1-14.

(c)
Relative Motion - Refers to the motion that moves the conductor through the magnetic field or the motion that moves the magnetic field past the conductor.

Note:



Refer students to AC/DC Circuit analysis book I page 48.

d.
 Electrical symbols:  The use of symbols on schematic/wiring diagrams allows the repairer to understand the function of a specific circuit and isolate the problem to minimize the repair time.

Note:

Show transparency #1, #2 and #3, Electrical symbols.  Discuss each symbol with students.

e.
Diodes

Notes:



Show transparency # 3.  The diode on the Electrical symbols slide.

(1)
Diodes is a device that allows current to flow in one direction only.  Some types are, Diodes, Zener Diodes and Silicon Controlled Rectifiers (SCR).

(2)
Diodes have three uses.  They are used as rectifiers, reverse polarity protection and spike suppression diodes.

(a)
Spike suppression diode is parallel with relays, solenoids and coils.  It will shunt induced current back to ground to be absorbed by the circuit.

(b)
Reverse polarity diode is used to protect other components in a DC circuit from reverse polarity.

(c)
Rectifier is a device by which its conduction characteristic converts AC voltage to Pulsating DC voltage.  Rectifiers can makeup four basic rectifying circuits.  Half wave, Full wave, Full wave bridge and a Three Phase Full wave bridge.

Note:



Show transparencies #4, #5 and #6, Rectifiers

1.
Half wave is one diode only used to AC to DC voltage.

2.
Full wave consist of two diodes.  One that conducts and the other blocks alternating current.

3.
Full wave bridge has four diodes, two conduct in the first half wave and the other two block alternating.

4.
Three phase full wave bridge has six diodes.  Two diodes per phase, one conducts, the other blocks.  This type of bridge rectifier is used in three phase rectification only.  Ex: The main generator diodes.

5.
Testing-Two checks must be made using a multimeter.  One test is in forward bias.  With the negative lead on the cathode and the positive lead on the anode.  The reading should be 400 to 900 ohms.  The other test is the reverse bias test. This test is with the positive lead on the cathode and the negative lead on the anode and you should get an infinity reading.

Note:



Show Transparency #7, zener diode.

Note:

To get the most accurate reading on a diode, you should isolate the diode from the circuit.

(d)
Zener diodes are designed to operate in reverse bias (anode to cathode).  A resister will always be in series with a zener diode to limit the amount of current going through the diode, used mainly as a voltage regulator.  Under conduction it maintains constant voltage drop across itself, while supplying constant power to other components in parallel with a zener.  As current increases it will cause the zener diode to avalanche at its rated voltage.  While voltage remains the same, the current will constantly change through the zener diode.

(e)
The Silicon Controlled Rectifier (SCR) basic purpose is to function as a switch that can turn on or off small or large amounts of power.  When a positive current is applied to the gate, the transistor is biased into conduction, causing current to flow a reduction in current, to a value below that necessary to maintain conduction.  It has three leads: anode, cathode and gate.

1.
Testing is done using ohms.  To obtain an accurate reading isolate the SCR from the circuit.









2.
Readings:

NEG. Lead



POS. Lead



Reading values

Gate




cathode




50-100 ohms


Gate




anode




Inf.





Cathode



gate




50-100 ohms


Anode




gate




Inf.





Cathode



anode




Inf.





Anode




cathode




Inf.





Note:



Pass out an SCR for students to identify the leads.

f.
Transistor is a semi-conductor device, used to transfer an input signal current from a low resistance circuit to a high resistance circuit (amplifies).  There are many different types, but operation is the same. They consist of three parts, emitter, collector and base. There are two types of transistors, NPN (not pointing in) and PNP (point in point) transistor.

Note:



Show transparency #8 and #9, Transistors.

(1)
NPN transistor: is forward bias emitter to base (input), and then will conduct emitter to collector (output).  In testing consider the transistor as two diodes connected back to back.  You must a low between 400 and 900 ohms and a high (Inf.). Ex:

-E to C+ =Low

+B to C- =Low

+B to E- =Low

 




+E to C- =Inf.

-B to C+ =Inf.

-B to E+ =Inf.

(2)
PNP transistor: is forward bias base to emitter (input), and then will conduct collector to emitter (output).  In testing consider the tansistor as two diodes connected back to back.  You must have a low between .400 and .900 ohms and a high (Inf.).  Ex:






-E to C+ = Inf.


+B to C- = Inf.


+B to E- = High






+E to C- = Low


-B to C+ = Low


-B to E+ = Low

Note:

If both readings are low, transistor is shorted, and if both reading are high transistor is open.






g.
Unijunction transistors

(1)
Unijunction transistor is a three terminal, solid state device that resembles a transistor.  But is stable over a wide range of temperatures and allows a reduction of components when used in place of transistors.  Unijunction transistors are used in switching circuits, oscillators circuits and wave shaping circuits.

Note:

Refer students to FM 11-62, pg. 3-20.  Discuss the Unijunction in more detail.

(2)
Testing-It must be removed from the circuit to check for proper resistance reading as follows:






NEG.




POS.




Reading Values






B1





E





800-900 ohms







E





B1





Inf.










B1





B2





Inf.








B2





B1





Inf.








B2





E





400-950 ohms







E





B2





Inf.





h.
Capacitor

(1)
Capacitor is a device that stores energy in an electrostatic field.  The energy is stored in such away as to oppose any change in voltage.  The unit of measurement for capacitance is Farad.  Used to maintain constant voltage and as a filter.

(2)
 Testing-before testing a capacitor, it has to be discharged. To discharged use a 1000 ohms resistor, connect the resistor parallel to the capacitor.  A good capacitor should read Infinity both ways any other reading indicates a bad capacitor. 

Note:



Show transparency #10, Transformers.

i.
Transformers are used on AC circuits only.  Is a device that transfer energy from one circuit to another by electromagnetic induction.  There are two types, Air core and Iron core.  There are several classification of transformers.  Step up, Step down, and Tapped.

(1)
Step up has more windings on the secondary side than the primary side.  EX: 1:2, means that for every winding on the primary there are two on the secondary.

(2)
Step down has more windings on the primary side than the secondary side.  EX: 2:1, means for every two windings on the primary there is only one on the secondary. 

(3)
Tapped-works the same as other transformers. This transformer divide the voltage by the center tap. The top and bottom voltage is the total voltage of the top and center and bottom and center voltage combined.

(a)
To find the output of a transformer, use the following formula.  EX: 5:1 transformer with a 120 VAC input.  Divide the input voltage by the primary side, then multiply by the secondary side = output.

120 divided by 5 = 24

24 X 1 = 24 VAC

Note:



The instructor will give more examples if needed.

(b)
Testing-test a transformer for voltage and resistance.

(c)
Voltage checks measure voltage input and output across the correct terminals.  Using the formula above if transformer is a step up or step down, the voltage on the secondary side must be within a close voltage range.

(d)
Resistance checks-test the input and output sides for shorts, grounds and opens.

1.
Shorts-If continuity (zeros) is indicated, the side is shorted.  Also test from the primary side to the secondary side, if any other reading than Inf., the transformer is shorted.

2.
Open-An infinity reading in any side indicates an open.

3.
Grounds-Test each side to the case, any reading other than infinity the transformer is grounded.

j.
Fuse is used as a safety device to protect the circuit from high voltage.

k.
Relay is used to control the operation of other components.

Note:



This component will be discussed in detail later in another lesson.

l.
A solenoid is a device that takes an electrical input to control a mechanical action.

m.
Circuit breaker functions like a fuse, it protects the circuit from excess voltage and current.

n.
Resistors

(1)
A resistors opposes current flow.  Resistors are measured in Ohms.  There are two kinds of resistors, Fixed, Variable.

Note:

Show transparency #11 and #12, Resistor.  Refer students to FM 11-60, pg. 1-37, 1-51 and discuss all three types.

(a)
The fixed resistor will have one value and will never change.  A tapped resistor is a form of fixed resistor based on it makes more than one resistance value available.

(b)
There are two types of variable resistors:

1.
The rheostat: is usually used for relatively high current applications.  It has two connections, one is fixed and the other is moveable.  Any variable resistor. can properly be called a rheostat.

2.
The potentiometer has three connections.  Two fixed and one moveable.  The potentiometer has a wide range of values, but it usually has a limited current-handling capability.  Potentiometers are always connected as voltage dividers.

(2)
Color codes are used to determine the ohms value, tolerance, and reliability level in some resistors. Due to the many different shapes and sizes of resistors, not all resistors will have their resistance value written on them.  Because of this a standard color code chart was developed.

Note:

Refer students to FM 11-61, pg. 1-39, table 1-1 and pass out the electrical formula chart with the color code on it.

(a)
In the standard color code system, four bands are painted on the resistors.

1.
The first color band is the one closest to the edge of the resistor.  Reading left to right.  This signifies the first digit in the resistance value.

2.
The second color band indicates the value of the second significant digit.

3.
The third color band represents a decimal multiplier by which the first two digits must be multiplied to obtain the resistance value of the resistor.

4.
The fourth color band indicates the tolerance, that is, the manufacture's allowable deviation from the numerical value given on the resistor.

(b)
Resistor color band chart:

color
significant

decimal

resistance

reliability

figure




multiplier

tolerance

level per
















1000hrs
black
0



1



percent +/-





brown
1



10








1%

red

2



100








.1%


orange 3



1,000






     .01%

yellow   4



10,000






    .001%

green    5



100,000









blue
6



1,000,000









violet
7



10,000,000









gray
8



100,000,000








white
9



1,000,000,000








gold




.1




5






silver




.01



     10






no color








     20






Note:

Some resistors may have a fifth band.  The fifth band indicates the reliability level per 1,000 hours, using chart above to explain.

1.
Example: A resistor has the color bands, red, green, red and no color.

2.
Red = 2

Green = 5

Red = 2 (zeros)

No Color = 20%

3.
25 x 100 = 2500

 








2500 x .2 = 500 the tolerance

4.
2500 + 500 = 3000 for the high

2500 - 500 = 2000 for the low

o.
Metric conversion

(1)
The metric system is based on 10 (tenths).  This means multiplying or dividing by tens.  The line graph below and the description is a simple way to understand the conversion principal.








M


K




   m


   u







MEGA

    KILO

BASE

MILLI

MICRO






---------6----------------3------------0---------------3---------------6-----






1,000,000

    1,000
1.0


.001

.000001

(2)
MILLI = BASE / 1,000 (1/1000).  To change MILLI to BASE, move decimal point to the right.  To change BASE to MILLI, move decimal point 3 places to left.

(3)
MICRO = BASE/ 1,000,000 (1/1,000,000).  To change BASE to MICRO, move decimal point 6 places to the left.  To change MICRO to BASE, move decimal point 6 places to the right. 

p.
Ohm's Law

Note:



Refer students to FM 11-60, pg.3-3 - 3-78. Discuss in more

detail if needed to help the students understand Ohms Law.

(1)
Ohms law is the standard that establishes the relationship of voltage, current and resistance.

(2)
It states that in a circuit, voltage, current and resistance are inversely proportional to each other.

(3)
If voltage increases and resistance stays the same, then current and power increase.

(4)
If voltage decreases and resistance stays the same, then current and power decreases.

(5)
If resistance increases and voltage remains the same, then current and decrease.

(6)
If resistance decreases and voltage remains the same, then current and power increase.

q.
Terms used in Ohm's Law

(1)
Series circuit is one path for current to flow.

(2)
Parallel circuit is more than one path for current to flow.

(3)
Series-parallel circuit is a combination of both circuits.

(4)
Voltage is the force behind the electron movement.  Measured in Volts, the symbol used is "E".

(5)
Current is the actual electron movement.  Measured in Amperes, the symbol used is "I".

(6)
Resistance is the opposition to current flow.  Measured in Ohm's, the symbol used is "R".

(7)
Power is the work done the circuit.  Measured in Watts, the symbol used is "P".

(8)
Capacitance is the opposition to change in current.  Measured in Farads, the symbol used is "F".  Refer students to FM 11-61, pg. 3-2 to 3-28.

(9)
Inductance is the opposition to a change in current.  Measured in Henries, the symbol used is "L".  Refer students to FM 11-61, pg. 2-2 to 2-21.

(10) Current flow is the flow of electrons through a conductor.

(11) An open circuit is when a break exists in a complete conducting pathway.  Circuits are measured in ohm's for continuity.  An open circuit has an infinity reading or may have a high resistance reading, where it should be getting a low continuity reading.  A high resistance reading is due to a ' feedback through a different portion of another circuit.  Refer students to FM 11-60, pg. 3-27 for open circuit.

(12) A short circuit is an accidental path of low resistance that passes an abnormally high amount of current.  A short circuit exists whenever the resistance of a circuit or the resistance of a part of a circuit drop in value to almost zero ohms.  Shorts can be measured in ohms or volts.  Any low continuity reading across a component that should have voltage reading and has a reading of reading of zero volts.  Refer students to FM 11-60, pg. 3-27 for short circuits.

r.
Memory Method

Note:

The instructor will draw the charts and explain how to use them.  Refer students to the AC/DC work book I, pg. 64-72, 108 and 109.

(1)
If any one of the symbols is covered, the arrangement of the other two symbols forms the right hand side of the formula for determining the value of the covered symbols.  Thus, if a finger is placed over I then E/R remains.  This indicates that I is equal to E divided by R.  It takes two knowns to find the unknowns.

(2) Memory aid example



I

s.
Ohm's Law in a series circuit.

Note:

Refer students to AC/DC book I, pg. 79-84 and FM 11-61, pg. 3-13 through pg. 3-30.

(1)
Current flows in one path only.  Current is the same in the circuit.

(2)
The sum of all voltage drops is equal to the applied voltage.  Use this formula:  Et = Er1 + Er2 + Er3.........

(3)
The total resistance of a series circuit is equal to the sum of the individual powers used by each circuit component.  Use this formula: Rt = R1 + R2 + R3.......

(4)
The total power in a series circuit is equal to the sum of the individual powers used by each circuit component.  Use this formula:  Pt = P1 + P2 + P3































Et = 60-VDC













Rt = 10-Ohms













It = 6-Amps













Pt =360-Watts



Note:

The instructor will draw the example circuit on the chalkboard and work the formulas with the students.

Et = 60 Volts

R1, 2 Ohms + R2, 4 Ohms + R3, 4 Ohms = Rt, 10 Ohms

Et divided by Rt = It, 60 divided by 10 = 6 Amps

It x Et = Pt, 6 x 60 = 360 Watts

To find voltage drop across R1 = 2 Ohms x 6 Amps = R1=12VDC

R2 = 4 Ohms x 6 Amps = R2=24VDC
R3 = 4 Ohms x 6 Amps = R3=24VDC

Note:

Refer students to AC/DC book I, pg. 75-78 and 99 - 101.  Have students work some of the problems in the classroom.

t.
Ohm's Law parallel circuit.

Note:

Refer students to AC/DC book I, pg. 85-91 and FM 11-60 pg. 3-31 through 3-46.

(1)
A parallel circuit has more than one path for current to flow.

(2)
 Voltage will be the same in all branches.

(3)
The total current is equal to the sum of the currents in the individual resistive voltage branches.  Use this formula:  It = Ir1 + Ir2 + Ir3

(4)
 The total power consumed is equal to the power consumed by the individual resistance.  Use this formula:  Pt = Pr1 + Pr2 + Pr3

(5)
 Effective resistance (Re: total resistance) is less than the smallest resistor in Ohm's value.  Explain all three of the following methods with different circuit examples.

Note:



Students can use a calculator to help them work the problems.

(a)
The like method is used with resistors of the same value only.  Re = the value of one resistor divided by the total of all resistors.  Re = 30/3 = 10 ohms

(b)
The product-sum method or known as (MAD method) means multiply, add and divide.  This method will work in any number of resistors, regardless of value, but only two resistors at a time.

Re = (5 x 10) divided by (5 + 10) = 50/15 = 3.337

Re = (3.337 x 15) divided by (3.337 + 15) = 49.995/18.333 = 2.727

Re = 2.727 ohms

Note:

Have the students carry out the decimal point to the third place and continue.  Do not round off.

(c)
The reciprocal method can be used with any number of resistors regardless of the resistance value.  However, this method entails finding the least common denominator (LCD).  This is the only draw back to this method.  The LCD is the smallest number that all resistors can be divided into evenly (with no remainder).






6 + 4 + 3 + 2




= 15







12

is the LCD


= 12






15 divided by 12 = 1.25



1
 = 1 divided by 1.25 = Re














1.25






Re = 0.8 ohms

u.
Ohms law in Series-Parallel circuits.

(1)
The series-parallel circuit is a combination of the simple series parallel circuit.  The laws for both types of connections apply to the series-parallel circuit since same components will be connected in series, while other components will be connected in parallel.

(a)
In series circuit current is the same and voltage is added.

(b)
In a parallel circuit voltage is the same and current is added.

(2)
Ohm's Law is first applied to the parallel portion of the curate.  Then you solve the rest of the problem as a series circuit by using ohm's law for a series circuit.  You must have two known to find the unknown.

Note:

Draw the problem on the chalkboard and work the problem with the students to help them understand how they got their answers.






Re = 4 divided by 2 = 2-Ohms  Parallel portion






Rt = 2 + 2+ 6 = 10-ohms  Series portion






Et = 6-VDC






Rt = 10-ohms






Pt = 3.6-Watts






It = .6-Amps






Voltage drop across:

R1


= 1.2v4













R2


= 3.6v













R3, R4

= 1.2v

Note:



Conduct a check on learning and summarize learning activity.

2.

Learning Step/Activity 2 -  The instructor will lead the class in a discussion on the function and use of the AN/PSM 45 Multimeter.

Method of Instruction: CO.  Instructor to student ratio is 1:32.

Time of Instruction:  1 Hour.

Media:  None.

References: (ETM) TM 11 6625 3052 -14.

Security Classification: Unclassified.

a.
AN/PSM 45 Multimeter is a light weight battery powered digital display multimeter, used to measure resistance, AC/DC voltage and AC/DC current.  Explain components and their functions.

Note:



Show transparency # 1, Multimeter components.

(1) Carrying case-Protects components against damage.

(2)
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.

(3)
Current shunt:- Extends the current range to 10 Amps. AC/DC.  You must divide the reading on the display by 10, for the final reading.

(4)
Test Leads- One black and one red, insulated and flexible.

(5)
Alligator clips- Insulated and spring loaded.

(6)
Multimeter- High performance, battery powered and portable designed for field and laboratory use.

Note:



Show transparency #2, Multimeter controls.

b.
Description, use of Operator's Controls and Indicators.

(1)
Consist of 12 push button switches and one slide switch.  All buttons are color coded to simplify operation.

Note:

Stated first is the background color codes and the second is the color of the button and its 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.

(2)
Range of Measurements:

(a)
Voltage:


LOW



MAX

1.
DC



200mV



1000V

2.
AC



20mV



750V

(b)
Current-AC/DC - 20uA - 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 - 20 Meg-Ohms.

(3)
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 the 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.

Note:



Show transparency #3, multimeter input jacks.

(4)
Right side of multimeter.

(a)
Common Jack - Black lead is placed here for all measurement.

(b)
Milliampere Jack - Red lead placed here for current measurement 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.

(5)
Under back cover of multimeter.

(a)
Battery - 9 Volts

(b)
Buzzer - Audible tone

(c)
Fuse - (2ea) 600 V 3 Amps

(d)
Fuse - (2ea) 250 V 2 Amps.

c.
Using the AN/PSM 45 Multimeter for the following settings.

CAUTION:


Do not measure resistance with peak hold button in.

(1)
Resistance

(a)
Push in power button.

(b)
Select function Ohm.

(c)
If known, select range.

(d)
If unknown, select highest range.

(e)
Place black lead in common jack.

(f)
Place red lead in Volt/Ohm.

(g)
For audible tone, push in AC/DC button.

(h)
Place black lead in common jack.

(i)
Connect test leads to resistance being measured and read display.

(2)
Voltage

(a)
Push in power button.

(b)
Select volt function.

(c)
If known select range.

(d)
If unknown, select highest range (use Probe).

(e)
Place red lead in Volt/Ohm jack.

(f)
Place black lead in common jack.

(g)
Push in AC/DC button for AC and out for DC.

(h)
Test leads are placed parallel to component for measurement.

(3)
Current

(a)
Push in Power button.

(b)
Select Milli-Amps function.

(c)
If unknown, select highest range.

1.
Place shunt in Volt/Ohm and common jack.

2.
Select 200mV range.

3.
Select Volt function.

4.
Place test leads in shunt.

(d)
If known, select range.

(e)
Place red lead in Milli-amp jack.

(f)
Place black lead in common jack.

(g)
Push AC/DC button in for AC and out for DC.

(h)
Test leads are placed in series with the circuit for current measurement.

d.
Diode Test

Note:

The diode must be isolated from the circuit to get an accurate reading.

(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 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. Since blown fuses are a cause of test failures, the students will be able to check the fuses to insure they are serviceable before and after all practical exercises and tests.

(1)
Connect the red test lead to V-Ohm jack.

(2) Connect black lead to mA jack.

(3) Set switches;

(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.

Note:



Conduct a check on learning and summarize learning activity.

3. Learning Step/Activity 3 – The students will perform a practical exercise on constructing and testing electrical circuits.

Method of Instruction: PE1.  Instructor to Student ratio is 1: 16.

Time of Instruction: 21 hours.

Media: None.

References: PE Work book.

Security Classification: Unclassified.

CAUTION:

Inform the students that they are making live voltage checks and reinforce all safety precautions and follow all instructions in the PE.

a. Instructions to the instructor for PE Suppl 2.

(1)
Issue Suppl 2 PE, a power supply, blue board, black board and electrical leads for each board.  Each group will have a minimum of 1 multimeter per station.  Assist students as needed.

(2)
At the completion of Suppl 3 PE the instructor will check their answers and discuss the results of the PE with the group.

Note:

After the completion of all PE’s, have students put all equipment away.  Make sure all electrical leads are off electrical boards are neatly stored in cabinets.

Note:
Conduct a check on learning and summarize the teaching points.

SECTION IV
SUMMARY


Method of Instruction: CO.  Instruction to Student ratio is 1: 32.


Time of Instruction: 30 minutes.


Media: None.


Security Classification: Unclassified.

Review/

Summarize
Conduct an end- of- presentation summary of the Terminal 

Lesson
Learning Objective.

Check on
Determine if students understand the material presented by:

Learning

a. Soliciting students questions and explanations.

b. Asking questions and getting answers from students.

Q. What is resistance?

A. The opposition to current flow.

Q. What is a Diode?

A.
A device that allows current to flow in one direction only.



Q.
What is a short?




A.
A path of least resistance, no opposition to current flow.

c. Correct students misunderstandings.

Transition

To Next

Lesson



The next class will be LPXEEB, TMDE.

SECTION V


STUDENT EVALUATION

Testing



The test will administered during lessons LPXEED and LPXEEE.

Requirements

You will have one hour to take a written exam and 30 minutes to take a performance exam on the subject presented in this Annex.  You must achieve at least 70% accuracy on the written exam and a GO on the performance exam.

Note:



Refer the students to the Student Evaluation plan.

Feedback

Requirements

a.
Schedule and provide feedback on the evaluation and any information to help answer students questions about the test.

b. Provide remedial training as needed.
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