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Electrical Tools, Instruments, and Safety 1

Electrical Tools,
Instruments, and Safety

Name

Date TECH-CHEK 1

Electrical Motor Controls

1.

9.

10.

11.

12.

13.

14.

15.

16.

Electrical tools may be organized using a(n)

A. pegboard C. portable tool box
B. electrician’s pouch CD) A, B, and C

. All power tools should be properly _2¢v - chefore being used.
[
. Ensure the switch is in the _¢ 7 & position before connecting a tool to a power source.

, /
. Always remove the _ /42 7 side of a fuse when removing fuses from circuits.

Jotkrd ook

. Ensure the source of electricity is open and before performing any repair on a

piece of electrical equipment.

. Class __#7 fires consist of burning wood, clothing, or paper.
. Class C fires consist of burning electrical equipment.

. Class }% fires consist of flammable liquids, such as gasoline and oil.

Class 7 fires consist of burning combustible metals such as magnesium.

\w‘\\“ ede €

A(n) is used when checking voltage in a circuit.

Y

A(n) is_kus;d when checking the current level in a circuit.

.“‘\. o e
A(n) is used when checking the resistance in a component or device.

0F +

Never assume the power is when working on an electrical circuit.

A(n) is the best system for organizing tools to be used on the job or at a test
bench.

pegboard C. portable tool box
electrician’s pouch D. neither A, B, nor C

Cutting tools should be

A. stainless steel @ sharp and clean
B. new _ . well used

All power tools should be grounded unless

A. the area has low humidity C. they are double-insulated
B. the area is dry D. permission has been granted to use them
without grounding
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17. A change in sound during tool operation normally indicates

A. normal operation C. the tool is in reverse
- trouble of some type D. overheating
18. Install a fuse when replacing fuses.
. line side first C. load and line side simultaneously
load side first D. with a screwdriver

19. Rags containing oil, gasoline, alcohol, shellac, paints, varnish, or lacquer must be

@kept in a covered metal container C. stored in a cool, dry place
B. stored in a wastebasket D. left out to dry '

20. All unfamiliar wires should be treated as if they are

A. dead C. harmless
B) alive D. A, B, and C
21. Acid on hands and face should be immediately washed away with plenty of
A water C. vaseline
B. glycerine D. gasoline

22. A(n) iss Tis any output device that displays data about the circuit or operation.

23. Lockout is the process of

A. putting a danger tag on an C. putting a lockout tag on an
~ electrical source electrical source
B /padlocking the electrical source D. neither A, B, nor C
PP Afoon ' . .
24. A(n) is a bar graph that displays a fraction of the full range on the graph.
nnelen
25. A(n) is an electromechanical device that indicates readings on a meter by the

mechanical motion of a pointer.

Analog Displays

1. Nonlinear scale

2|

. Secondary divisions

3. Subdivisions

I |™

4. Linear scale

Y
n

. Primary divisions
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Electrical Tools,
Instruments, and Safety

Name Date

Tool Identification

F 1. Ball peen hammer -
L/ "
7 2. Chain wrench

- 3. Slip-joint pliers

~

> 4. Adjustable wrench

—

) 5. Phillips screwdriver

6. Flathead screwdriver

7. Locking pliers
8. Hex key wrench

9. Folding rule

10. Phillips offset screwdriver




4 ELECTRICAL MOTOR CONTROLS WORKBOOK

I Electrical Tools,

|=.} Instruments, and Safety

Name Date

Electrical qul Identification

1. Cable cutter
2. Fuse puller
3. Rigid conduit hickey

4. Long-nose pliers

5. Side-cutting pliers
6. End-cutting pliers @
7. Skinning knife
8. Reaming tool

9. Diagonal-cutting pliers -“"‘“’""

10. Wire stripper
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Electrical Tools,
Instruments, and Safety

Name Date

Informational Qutputs
D 1. Air velocity or force

2. Relative humidity

) 418

/L,/ [S)
3. Imbalance
g
5 TEMPERAT!
L 4. Fluid flow PRESSURE GASSE/
(/ GAUGE @
5. Speed of rotating object
) ;
6. Number of devices TACHOMETER—\ ANEMOMETER
ﬂ 7. Fluid pressure
2 i
- 8. Heat
9. Acidity or alkalinity © @

\\\\“

10. Pressure differential

/—MANOMETER

O o ? _/~PHMETER
Y R 108~

@ ® HYGROMETER @

/—VIBRATION METER

c. i3
®

COUNTER
/_

5417 |

©)

FLOWMETER
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Electrical Tools,
{=} Instruments, and Safety

-

Name i Date WO R KS H EET 1 '4
—

Multimeter Basic Measurements

Draw the correct position of the function switches to measure the electrical quantity based on the meter
connections and circuit.

1. 2. i

G (awee) (oD
GO ED CED

GO ED CED

[+

I
C/
\

7N
_—|_\ 115 VAC
!

()

Gty (Rance) (D
GD & 45D

3. : DI} i
mA==
B FRAME
1~ GROUND
BATTERY -
Vi
FUSE
— 11— 7T
LIGHT

SWITCH
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Electrical Symbols
and Line Diagrams

—_——

Name Date TECH'CHEK 2

Electrical Motor Controls

1. In electrical circuits, the basic means of communicating the language of control is through

a___ diagram.
A. pictorial (C line
B. schematic D. wiring
2. In a line diagram, the power source is shown in lines than the rest of the
diagram.
/A, heavier C. straighter
. thinner D. neither A, B, nor C
3. In a line diagram, the path of current flow through the various parts of the control circuit,
such as the pushbuttons, etc., is shown in lines than the rest of the diagram.
A. heavier C. straighter
@ thinner D. neither A, B, nor C
4. A pushbutton is an example of a(n) control switch.
?manual " C. mechanical
B. automatic D. neither A, B, nor C
5. A liquid level switch is an example of a(n) control switch.
A. manual @mechanical
B. automatic D. neither A, B, nor C

6. A line diagram is always read from line 1 to line 2 .
B
7. In a line diagram, one side of the overload contacts are connected to line

8. The contacts are always used when using a float switch to maintain a prede-
termined level.
A. NO C. auxiliary
, NC D. neither A, B, nor C
9. The contacts are always used when using a float switch to control a sump
pump.
(A. NO C. auxiliary
B. NC D. neither A, B, nor C
10. A(n) A C Ly an electrical device which consists of a frame, plunger, and coil and

is used to create a push or pull action.

et _ ) . .
11. A(n) _° 7" 'is an electrical device which consists of a frame, plunger, and coil and
is used to open and close a set of contacts.
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12.

13.

14.
15.
16.

17.
18.
19.
20.

\~

) Ao e 2 \ L«

P

/ -
A(n) is an electrical device which consists of a frame, plunger, and coil and
is used to open and close a set of contacts in addition to providing overload protection.
The contacts are used in the control circuit to maintain an electrical holding
circuit.
DC control voltage may be marked with a positive or NS sign.
For consistency, the symbol is always drawn in a line diagram after the motor.
M5 contacts are attached to the side of a contactor and are opened or closed with
the power contacts. s A

¢ = ; .

Overloads have which sense excessive current flow to the motor.

AL language is communicated using line diagrams.

\ d OO
& Ak 2
Solenoids, &

C . .
, and magnetic motor starters are used for remote control of devices.
(e 0 A N\ o - . s .
A(n) control circuit is a circuit that requires a person to initiate an action for

the circuit to operate.

T T2 T3

Device Identification

PH
. Silicon-controlled rectifier @ ©

. NC limit switch

o e "™
. Solenoid
o Mm

N

11.

12.

hmw/«\Lﬂ\H r

13.

N
~
<

=

. 3¢ motor

o=o
. Temperature switch @ @ @
1 T2

10.

14.

15.

/@ 16.

Foot switch N

Liquid level switch ® ®

. 1¢ motor o>%

Pressure or vacuum switch T
Flow switch

o}\o
Control transformer NO

Motor starter
Overload contacts

Electrical junction

o o
@L@
©%F ® o

NO pushbutton



Electrical Symbols and Line Diagrams 9

~ Electrical Symbols
"!;" and Line Diagrams

Name Date

Electrical Symbols

Draw the appropriate symbol.

1. NO limit switch

@)

3. NO held-closed limit switch

D«w_o

5. Single-voltage transformer

/‘6 g~
\\'U/‘\j\ A,NA\J jsy

f Y ‘.—»“m‘(‘/ﬂ/r‘/‘ P\
i

o A

2. Circuit breaker with thermal and magnetic
overload

\ i
|

}

g
79 9

4. NO and NC pushbutton

1

O o

olo

6. Dual-voltage transformer




