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ABSTRACT

. This packet, part of the instructional materials for

the Oregon apprent1cesh1p program for millwright training, contains

six modules covering tools. The modules provide information on the -
following topics: boring and dr1lﬁ1ng tools; cutting tools, files-and
'abras;ves' holding and fastening tools;:=fastening devices; basic
scierfce--simple mechanics; and fasteners. Each module consists of a

goal, performance 1nd1cators, ‘student study guide, introduction,

" information sheetsyillustrated with line drawings and photographs, a
salf~assessment test with answers, and a post-assessment test with

answers for the 1nstructh. (KC) :
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STATEMENT OF ASSURANCE

IT 18 TJE POLfCY'OF THE OREGON DEPARTMENT OF EDUCATION-
THAT NO PERSON BE SUBJECTED TO" DISCRIMINATION ON THE
BASIS OF RACE,'NATIONAL ORIGIN, SEX, AGE, HANDICAP OR .
MARITAL STATUS IN ANY PROGRAM, SERVICE OR ACI}VITY FOR
: WHICH THE'OREGON DEPARTMENT OF EDUCATION IS RESPONSIBLE.
| THE-DEPARTMENT WILL COMPLY WITH THE REQUIREMENTS OF .STATE
AND FEDERAL LAW CONCERNING NON- DISCRIMINATION AND WILL
* STRIVE BY ITS ACTlONS TO ENHANCE THE DIGNITY AND WORTH

OF ALIT PERSONS .

.

TH1S PROJECT wAs DEVELOPED AND PRODUCED UNDER A SUB=CONTRACT
FOR THE~0REGON'DEPARTMENT of EDUCATION BY LANE COMMUN!TY
COLLEGE, APPRENTICESHI# DIVlSION, EUGENE, OREGON, 1984,

LANE CommuN1TY COLLEGE IS AN AFFIRMATIVE ACTION/EQUAL -~ o
OPPORTUNITY INSTITUTION.
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. ‘| MILLWRIGHT -
\TED TRAINING MODULES

£

SAFETY

Gerleral Safety .
Hand Tool Safety |
Power Tool Safety]
Fire -Safety
Hygiene Safety .
Safety and Electx;lcity
- Fire Types and Prevention

* Machine Safpguardlng (ihcludes OSHA Handbook )

] ELEX:'IRICITY/ ELEXI:‘ ['KNICS

Basics of Energy*
Atamic Theory :
Electrical Condudtion
-Basics of Direct Qurrent
Introduction to Circuits
Reading Scales | -
Using a V.0.M. i
CHM'S Law ]

"Power and Watt's Lu
Kirchoff's Law
Kirchaff's Voltag¢ Law
Series Resistive Circuits
Parallel Resistive Circuits .

Series - Parallel Resistive Circuits

Switches and Relays
Basics of Alt;ernatmg Currents,
Magnetism , '

COMPUTERS

Digital Language
Digital Logic

Computer Overview
- Computer Software

TOOLS l

Boring and Drilling Tools -
' Cutting Tools, Files and Abrasives °
Holding .and Fastening Tools

' Fasitening Devices

Basic Science - Simple Mechanics
Fasteners
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" DRAFTING

.. Types of Drawing and Views SRR _ .
- Sketching - : ' Co
Blueprint Reading/Working Drawings
working Drawings for Machines and mlding .
Machine and Welding Symbqls ' .
‘Blueprint Reading, Drafting: Basic Print Reading .
Blueprint Reading, Drafting: Basic Print Reading '
Blueprint Reading, Drafting: Basic Print Reading
Blueprint Reading, Drafti Bagic: Print Read{ng
Blueprint Reading, Drafti Basic Print Reading
Blueprint Reading, Draft Basic Print Reading:
Blueprint Reading, Drafti Basi¢ Print Reading
~ Blueprint Reading, Drafting: - Basic Print Reading :
, + Drafting, Machine Features’ e T .
~ Drafting, Measurement . '
Drafting, Visualization ,
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Camwunications Skills
Feedback : .
Individual Strengths _ ) |
Interpersonal Conflicts , ' ' .
Group Problem Solving : : : : .
Goal-setting and Decismn-making ) | . -
Worksite Visits . = . \
Resumes = . . ) _ .

", Interviews : \ Yo : -
Expectation '

Wider Influences and Responsibilities

Personal Finance \\
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‘ .. BOILERS

Boilers - Fire Tube Types
" Boilers - Watertube Types -
Boilers - Construction - Co o : - o
Boilers - Fittings. ‘ o
Boilers - Operation : , . . -
Boilers - Cleaning > : , v
Boilers « Heat Recovery Systems : B
Boilers - Instruments and Controls ° _
Boilers - Piping and Steam 'I‘raps by

!

$

Lo uvms WK -

NN NN NN NN

'IURBINES N

8.1 Steam Turbines - Types B o \] Y
8.2 Steam Turbines - Components e ’ _

V8.3 Steam Turbines - Auxillaries '
8.4 Steam Turbines - Operation and Maintenance ' L e
845 Gas Turbines - , \ R
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Fa " 9.1 Pumps -~ Types and Classiflcation _
' 9.2 Pumps - Applications . L . -
9.3 Pumps - Construction ) . .
9.4 Pumps - Calculating Héat and Flow 1 .- . . . -
"379.5 Pumps - Operat.ion o ] Co
. 9.6 -Pumps - Monitoring and 'rroubleshooting . '
' 9.7 . Pumps = Maintenance L
L ‘COMBUSTION | - - -
*\,/‘ . ' ‘ N ’ ) R . . .
10.1 . Combustion - Process ‘ \\ .
10,2 Combustion - Types of Fuel ' _ A o
10.3 Combustion - Air and Fuel Gases - T .
10,4’ Combustion - Heat Transfer S - :
-10.5 ~ Cofmbustion - Wood -
11;1 '/ .Generators - Types and Construction |
11.2 (. Generators - Operation . .
12.1 Feedwater - Types and Equipment -
12.2 ‘Feedwater - Water Treatments
12.3 Feedwater - Testing :
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13.1 Air Compressors - 'IYpes , - -
13.2 Air Conpressors Operation and Maintenance o )
STEMM . . .
1441 Steam - Formation and Evaporation S
. 14.2 Steam -~ Types _ )
14.3 . Steam - Transport _ . @ - -
14.4 Steam - Purification
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, 15.1 Installation - Foundations ’ _ S
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- 16.1 Linear - Measure ‘ .- , RV
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> 16.4 - Multiplication and Division of Corwmon Fractions and Whole and fap N
Mixed Numbers . £ | Sl AR
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16.5 Compound Numbers R A S
16.6 - .Percent = T
16.7 * Ratio and Propontlon N
16.8."  Perimetets; Areas and Volumes = . ' “3
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244 Correspondence Course, Lecture 11, Sec 2; Steam ‘Generators,
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15.4 Correspondence Course, Lecture 6, Sec. 3, Prime Moyers, Steam
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- - 0.S.U., 1975 ‘ ,
16.2 urre(pondence Course Lecture 5, Sec. 2, Steam Generators, Fuel
/ Combustion, 5,AL1LT., Ca1gary, A]berta, Canada :
16.3 Correspondence Course, Lecture 5, Sec. 2, Plant Services, Fuel
- & Combustion, S.A.I.T.,Calgary,. A]berta, Canada .
17.1. CorrespondenceCourse Lecture 12, Sec 3, Steam Generation, water
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Steam Turbirnes, Auxi]iaries
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Generators, Types &

Construction

: L
Generators, Types &
Construction - Ve
Generators, Operation .
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Transformers -
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RECOMMENDAT IONS FOBﬁUSING'TRAINING MODULES
. Cd , - “ .
Thevfollowing pages 1ist modules and their corresponding numbers for this
.. particuqar apprentigesh1p‘trade. As related training classroom hours
véry for’different reasons throughout the state, we recommend tHat
~the individua] apprent%ceship committees divide the' total packets to.
§ fit their individual class schedules. .
There are over 130 modules available. Apprentices can complete the
whole set by the end of their indentured apprenticéships; .Some
apprehtices may already have knowledge amd skills that are covered
in pdrticular modU]es. In those cases, perhaps credit could be \\
granted for those subjeécts, allowing apprentcies to advance to the
remaining modules. ° o o |

)
t

~ 7 \ :
We suggest the the apprenticeship instructors assign the modules in

numerical order to make this learning tool most effective.

4
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SUPPLEMENTARY INFORMATION

ON CASSETTE TAPES

a

Tape 13 . Fipé Tube Boilers - Water Tube-Boilers .
and Boiler Manholes: and Safety Precautions. -

1)

.

Tape 2: - Boiler Fittings, Valves, Injectors, ) . ,
_ Pumps and Stéam Traps . T
Tape 3: Combustion, Boiler Cate and Heat Transfer

and Feed Water Types '

Tape 4: = Boiler Safety and Steam Turbines

«»

NOTE: The above cassette tapes are intended as additional
reference material for the respective modules, as
indicated, and not designated as a required assignment. .

N T Lo _w—_h.___—._____.—_“_;___uwm
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At the “end- of study of this module, '
the student will be able.to identify'
and explain fhe proper use and care

of various knives, saws, snips, '

‘SF]S.
and abrasives.

Performance Indicators:

The student's knowledge will be
measured by successfully completing
a Self Assessment and a Post Assessment

exam covering the topics discussed in

this module, ‘ o

&

L
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s INDIVIDUALIZED LEARNING SYSTEMS

v .

Study Gu;def .

vy

To succe:sfully complete this module, complete the ¢ollowing tasks in the order )
listed. Check each one off as you complete it. - : |

. Read the Goal and PerfOrménce”Indicators'on the cover of this module.
This will -inform you of what you are expncted to gain from completing
thts module and how you will demonstrate that knowledge. Read the
Introduction sectlon to understand why ﬁhis module is impowrtant.

P
l

2. Study the Information. sect1on of this mddule to acquire the knowledge

necessary to complete the Self and PostrAssessment exams. -

If ~1

3. Complete the Self Assessment exam and dampare your answers with those on .

the Self Assessment Answer Sheet on thé page immediately following_the

exam, Re-study or ask your instructor for help on any questions you, .
“ have trouble with. ' The Self Assessmedt exam will help you determine '
. i how well you are likely to do on the ﬁbst Assessment. '

_ _ S S

4. Complete the Post Assessment exam and turh your aoswers in to your
' instructor. It is recommended that you score 90% or better on the

Post Assessment before going on ‘to the next: ‘module. "hé)
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An apprentice must have a k;owledge of the basic tools and methods used for cUttﬁng»_ :
materials of various kinds. The cutting tools described in this module are those
most commonly used for wood, metal, masonry, tile, 1inoleum, -and p]astics They
“include knives, hatchets, hand snips or shears, p]iers and nippers chisels, saws
and files. Abrasive wheels, stones and sheets can also be considered to be

cutting tools. A thorough understanding of how, when and where to use .each kind .
of cutting tool will enable the apprentice to cut materia]s faster, more effective]y,
and with greater safety. - f |

<
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A knife ofnsomeukind w111 be found 1n every workerns kit oKn1ves of various kinds

serve ‘3 wide range, of purposes~~cutting, scrrbﬁng, ehaving and. smoothing; for "“;fi}f#ﬁf?@'

_examp1e ‘ An ord1nany pocket knife,with two or three: sturdy b]ades has ‘many uses
on the job‘" Some other kdives used by various twades are-i]]ustrated in Fig E- 35 «

l\
H N - " . K L . n"'
" . . .

A
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,,g rll\, 1' T
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N .. . -
\ . : »
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4 Gk L il )
UTILITY KNTFE_ L - g - U UPUTTY KNIFE -
(REPLACEABLE BLADE) ' " ~ o .
i “4
N 1 "
4 r ;
;o ' LWOLEUMKNWT
: , )
. Fig. E-35, .Knives
§

“

" SAFE USE OF KNIVES .

ot
The following rules for the safe use of knives should be observed by every apprent1ce.

- When using a knife, keep your mind on your work | |
- Select the right knife for the Job. . . _ ' - \

- Keep knife b]ades‘sharp; dul™Nknives are likely to slip and cause injury or spoil

work. - -
0 a. _ , , ,

- Make sure‘that your hands and the knife handle are clean, dry and free of grease
before you begin work. '

- Cut away from your body rather than toward 1t.

- Don't use a knife as a rake, a fork, or a hook to stab or pull the piece being

'
i1

worked ont . . : R -




't; Hahd a knife te fellow workers W1th the handle toward them, or det them pick 1t
:"’up themselves, never: throw ite

\ -

o L X e : ’ +
LN CoL

B )
~- _l.

Never use a knife for prying.\,}_.' 23

<

]

Ca

Keep knives iq a tool box”or in scabbards when they are not in_use; don’ t place
them on she]ves, edges'of tables, or any other p]ace from which they~m1ght fal]_ _

/o
. -\

L .:;HATCHETS e ] o slﬂ.
o f | Hand hatchets are often used in the construct1on tnades for cutting away surplus
P f.‘wood, chopping hardened plaster and other- jobs where hewing is called for. They
7 are a]so used for rough nail-on work and nail pu111nq Hatchets are made in |

" several shapes and weights, the most commonly used types being the c1&w hatchet
. - and ‘the half hatthet Thé claw hatchet has a flat slotted head for driv1ng and »

_‘pu111ng nails, its blade may have a single-bevel or a double- bevel edge. The half
| hatchet is a Tighter tool than a claw hatchet and its nail-pulling slot is in the

“blade rather than in the nailing head. (See Fig E-36.)

1
CLAW HATCHET .

I. : . ’ . . N .
: E, ' _ ) . v

HALY HATCHET

et ST

- i‘*“:‘ e "“"‘m«wm SO

«
b

vFig. E-36, Hatchets o e

“y
A dull hatchet should never be. used for cutting or chopping; it can slip and cause
Ainjury or make a cut where none was intended. In certain instances, however,

. .
. . o : » ‘
. " M “ N . ° .
" - ' . *

N T VY N P




: _wi]l'often use an old hatchet, saving the sharp one for jobs requiring cutting.

- . . . ] ] -
' o . “ .-
» LN - o ‘
. : . . : .
. . : . .

» . R B [

" hatchets are an- exception to the rule that cntting tools should always be kept

1]

sharp, Hatchets are used for rough hammering and ripping as well as for cutting
and a hatchet reserved: for. the rougher kinds of work is safer if dul] than. if
sharp. In putting up stucco netting and in rough nailing,-for example, the worker

-

L

The side or cheek of a hatchet is its weakest part and should not be used for
‘poundjng. When a hatchet handle need$ replacing, it shOuld‘be shaped 4 fitted and

wedged as.in the case of a hammer handle. The blade can be filed to sharpen it *.j
and smooth off nicks: ' oo | : ‘ - :
V- . SRR _ | - , N | |
“Like a1l other cutting tools, hatchets.must be used and stored in accordance with o .

;gbod safety practice. When cutting. with a.hatchet, the worker should aim his'or
her blows carefully; a poorly aimed blow may glance off the vonk out of control.

A hatchet sheuld never be swung in a direction where a qlancing blow nould hit the
user or a fellow worker. The user's legs and feet are egpecially vulnerable to
injury from glancing hatchet blows. A V-shaped metal shield placed over the blade
when the hatchet is not in use will protect its edge and prevent it from inflicting
cuts or damaging material.

o d’ | : ¥ -
HAND SNIPS . « o . -

Hand ships or shears are used for cutting sheet metal metal lath and other rela-
tively 1ight and soft materiaJs. ‘They are made in a variety of types and sizes
for use with materials of different we1ghts and for different kinds . of cuts. (See
Fig. E-37.) L - »

&
'

Hand snipé should be kept free of dirt. The bolt should be kept tight enough to-
allow the blades to close for about three-fourths of ‘their length before resistance
to closing is felt., No-attempt shoqu be madk to cUt,hardened'steel; nails, or
wire with hand snips. Extra leverage should never be used on the handles; if the
tool cannot bquge;gtedhwith one hand, the work is too heavy for 1t.

PLIERS AND NIPPERS ~ * =~ . - .

" In addition to the gripping pliers discussed in a previous section, a wide variety

of cutting pliers in $everal sizes are used in the skilled trades. Some pliers of _,_’
“this type, like the long -nose side-cutting pliers, combine the features of gripping
and cutting pliers;’ others, 11ke the diagonal-cutting p11ers, ar‘ designed specif~ | 4"

R
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ical\y “(See Fig E 38 ), Another useful took in th1s category 1s the end- cutting
p11er or n1pper. v . I‘_ Tt .

AVIATION SNIPS

> . DOUBLE-CUTTING®
SNIDS

Fig. E-37{. Hand snips

LONG-NOSE SIDE-CUTTING PLIER o '"AUUNAL~CU‘“WNUIWJhlt/-'{"\

Fig. E-38. Cutting pliers C Ue

v

§

Pinched ffhgers can result if the plier‘is grasped too close to the joint; the tool
should be held near the end of the handles. When cutting”Wike the mechanic should
hold the work and the tool so that the cut-off end of the’ w1re is directed toward
the.ground; cut-off wire remnants are often propelled away fron’the p11ers at high
velocity. Goggles should be worn for this work. ‘ '

CHISELS o o S \
Chisels are made for chipping, carving, or pering materials of various-kinds.\fwood
chisels are made for cutting meta}-and. other heavy materials> o




" WOOD CHISELS .

’ . ' s . . ‘e . . . * . - )
i . - . " TR .
. ‘ L g . Lo )

Wood. chisels aredclassified éccording to their construction and intended use. A

- wood chisel having the shank of the blade set into the handle is called a tang

chisel; one with the. hagdle set into a socket or ferrulé on the shank 1s called
a socket chisel (See Fig. E-39.) A wood chisel intended. for heavy use may be

of": .one- piece, forged construction. The steel blade, which: is heat treated to

enable it to hold a keen edge, is proportioned according to- the intended use of

'the chisel. A bevel-edge blade is tapered toward the cutting end, a straight-

edged blade is uniform in thickness. Some common wood chisels, classified -accord-
ing to blade type are the parking, butt, firmer and mortise types. MNood chisels
1ntended for light use are pushed/with the hand or driven with a 11ght mallet
others, intended for heavier use, may be struck with a hammer.

SOCKET FIRMER CHISE],

o WM‘@""‘“{‘ TANG BUTT CHISEL
.b—zﬁ, - . \m"“\ o ' .

- " Fig. E-39. Woqd chisels
) . \ { :

Yood chisels are sized by their blade width, from 1/8 in. to 2 in." When ordering
‘a wood chisel, one must specify not only the size but the other character1st1cs of .
'the tool as well for example, al/2 in., Qang,.straightedge, firmer ch1se1.

If a wogd chisel becomes dull it shouﬂd be&§harpened on an 01lstone A badly
wdrn or nicked chisel should be reground before it is stoned. In grinding, care -

" amust be taken to maintain the origfnal bevel angle. A wood chisel is used with
”%;gs beveled edge down for making 1ight, trimming cuts. With the beveled edge up, ‘
'*the chisel tends to remain on the surface of the wood. Cutting against the grain -

of the wood will genera]]y result in heavy, splintery cuts; cutting with the grain

;W111 produce 1ighter, cleaner cuts.

>

CORRECT PROCEDURE FOR USING WOOD CHISELS L o
The apprentice should bbserVe’the following rules for the safe and effective_use‘

of wood:-chisels: ' : - »

- Hold the work securely in a vise or with clamps to keep it from moving while the

>
L

_:3<, |




cut is being made.. - _ 4

- Keep ‘the blade of the-ch{sel shahp;*du11 chiselw slip rather than cutﬁi

¢. - When using a ch1se1, cut in a direction away from your’body and keep both hands
in back of the cutt1ng edge . ‘ : .

Y

-

-, Control the chisel with the 1eft hand press1ng f1rm1y on tﬁe b]ade. exert cutting
force with the right. hapd A . ‘ :

| | I . N N S
COLD CHISELS .-. L l?' o B o \ o |
Cold chisels are.thick-bladed tools made for use in conjunction with. dlnallet or A

~a hammer to cut meta]s--mi]d steel, cast iron and sheet metal for examp]e--and NN
other relative]y hard materials. A .cold ch1se1 of high-quality alloy stee] wild
cut any-metal that is not hardened or ‘tempered; no attempt should ever 'be made to )

use a cold ch1se1 to cut drill .rod or other hardened-steel items. - s.

Cold chisels are sized by the width of the cutting edge, and they range in 1ength“

from about 4 in. to as much as 16 in.. They are usually manufactured- from hexagona] ,

or octagorial stock but some are made of round, square, or rectangular stock. o _.P
Cold chisels are c]assif1ed according to shape, ‘the most popular type probab]y ' -
being the familiar. flat cold chisel. Other common types 1nc]ude the cape ch1se1

the diamond- -point chisel and’ the round- -nose chisel. (See Fig. E-40. ) , :
- ' . H o ’ 4

CARE CH[S&

DIAMOND-POINT CUISEL. . )

ROUND-NOSE CHISEL oo : »

'Fig. E-40, Cold chisels

&

The head of a cold ‘chisel should not be allowed to'becohe ‘feathered or mushroomed .

with use. A chise]”with such a head 1s dangerous to use until it has been dressed

on a grindstone to remove the turned-down metal; the mushroomed metal tends to - -
chip off when the chisel head is struck. - The point of a cold chisel shou]d also .

be kept correctly shaped and sharpened by gr1nd1ng.




© CORRECT PROCEDURE FOR USING COLD CHISELS = . .
The apprentice shoulq observe the following rules for the safe and effective use
of cold chiselsl' :

v = When using a cold chisel, wear goggles to orotect your eyes from flying chips.
. See that others in the work area are also protected from the hazard of flylng ‘
o echinsLe_Ne\er use a chisel with a mushrooped "head.

- Select a chigel of the rlght~size for the job. Whenever 5ossible; use a mallet

- rather thg a_hammer to drlve the” chisel, -If the hammeh'must be used, be sure
its size is right for the chixel and he sure the hammer head is tight on the —
handle. - , | - - -
[ © el

- Hold :the chisel in your left hand, uslng your right hand for the driving. tool
- Hold the chisel ,hear its mldpolnt $0 that your hand w1ll not get the full force
- of the blow if you miss - o

g -~ 1.Ch1p 1n a dlrection away from your body .and don't use more force than is neces-
) sary to make the cut. Keep your eye on the cutting edge of the chisel when
‘ working. :
SAWS - ' ' ) . N4

. The common saws in widest use in the skilled trades are handsaws and hacksaws. .
Compass saws and keyhole saws are used for cuttmg to a curvetl'lne in yood or
other sofﬁ‘haterlals (See Fig. E-41.) ..

oz~ " -rmo—,;‘:_’_"bww - fose Nt
" KEYHOLE SAW '
i . .
¢
¢
| N . HACKSAW SRR -. .
_Fig. E-41, Saws.
e |
HANDSANS .

The term "handsa s genérally used to mean efthér a crosscut saw (a handsaw for




cutting wood across:the graip) or a ripsaw (a handsaw for cutting wood with the
grain). Handsaws are'specifted by the length and shape_of the blade.and'the number
of tooth points.per inch of blade. The coarser the saw, the faster it cuts. The
number of points to the 1nch is usually stamped on the hee1~of the blade.

The bladé‘of a handsdaw 1% of spring steel, so tempered that it can be filed and )
set and yet retain its cutting edge. Saw teeth are "set" to prevent the blade from

binding in the cut, or kerf. The t1ps of the teeth are slightly bent, &he bend "
alternating right and left along the- teeth so that the cut or kerf will be s1ightly

wider than the thickness ofmthe blade< (See Figs. E-42 and Er43;)'

CORRECT USE AND CARE OF HANDSAWS
The mechanic should observe the following,rules for the correct use’hnd care of
handsaws: .« .

'\,

- To avoid: sawing'ﬁnto nails .or other metal obJects inspect the mater1a1 béfore
making the cut. ’

- When starting a cut. guide the saw with the thumb of your free hand held high. on
the blade. Never place your ‘thumb on the material being cut; 1f the saw should :
buckle or Jump out of the kerf, ypur thumb could Qe slashed. ‘

}“Keep the saw moving in a straight line and do not force it heavily through the
work Use «Just enough pre%?ure to ensure a clean cut with no twisting or
, binding of the saw.

\ ¢

- When you are through using a saw, hang it up; never throw it down.

- Protect the cutting edge of the saw from accidental contact with other tools
and protect yourself -and others from accidental contact with the cutting edge.
When the saw is not in use,. keep the cutting edge covered w1th a slotted p1ece
of wood.

- After using a saw, wipe it with 11ght 011 to keep 1t'from ruSting 1f nght

rust appears, rub the saw down with the™¥ine emery cloth, then oil it.

‘- Touch up saw teeth with a file from time to time, but.remember that the sharp-

~ening and setting of saw teeth.calls for special tools and spec1a1 techniques.
Directions .for refitting saws can be obtained from saw manufacturers

' » '
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Fig. E-82. The crosscut saw
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Fig. E-43. The ripsaw
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HACKSAWS -
The hacksaw is designed for cutting metals of all kinds other than hardened steel,

© "Most hacksaw frames are adjustable to take 8-, 10-, or 12-in. blades. Blades are .

made -with 14, 18, 24 and 32 teeth per inch to suit various metals and metal shapes;
the right blade must.be selected for the job. (See Fig. E-44. ) Two or more teeth;
of the hacksaw blade should be in contact with the work at all times. If the
material to be cut s too thin to allow this, the piece should be clamped between
two pieces of wood and the cut then made through the wood and the metal at the

same time. - 3 )

USE |4
TEETH
‘PER INCH .

vsge 18
TEETH
PER INCH

USE 24
TEETH
- PER INGH

use 32
TEETN
PER INCH

X3

| Fig. E-44, Choosing the right hacksaw blade

A hacksaw blade is placed on the fréme with its teeth pointing away from the handle

so that they cut on the'pUSh stroke. The blade must be kept under proper tension
in the frame; twisting or bending thé blade will break it. Work to be sawed should "
be securely held 1rlj, vise or with clamps. The hacksaw should be held with the
right hand on the handle and the left hand on the front end of the frame, then
moved evenly and with uniform pressure through the cut. On the return stroke, the .
blade should be-Tifted slightly. Cutting showid be done at a moderate rate (Tess

" than one stroke per second); too fast a rate will cause the blade to overheat and

rapidly become dull, with a consequent loss of its cutting effectivéness "and speed.
. : Ca N

FILES R . , '
Files are made in a wide variety of sty1es and 'sizes. They are used in all the

'§&111gd trades for cutting and smoothing metals and other materials and for

| B”ESIZ(‘I;OPY i\V‘AILABIJEELZ | 29 R .




sharpening those tools that do not have hardened or tempered cutting edées.

" TYPES OF FILES

L.

/

[
&

f

Files differ in length, shape and style and in the size, spacing and adgle of

their teeth. Lengths of files range from 4¢qto 18 in., the length be1n¢ measured

from the squared-off end to the shoulder. The pointed end of the f11efthat fits
into the handle is'called the tang. Common shapes of files are round krat-ta11),

half-round, flat, square and triangular.
tapered or blunt.

Al

The general contour of a file may he

h
!

4‘:

i
{

Files are specified according fd type and coarseness of cut as well aé length and

shabe. Standard cuts are single cut, double cut and rasp cut. 'Fi]!ﬁfw1th curved w

teeth are used for some special purposes. Single-cut files have oneﬁunbfaken
course of teeth or chisel cuts across the surface, parallel with each other but

at an oblique angle’toithe length of the file. ~
of teeth crossing.each other, one course being finer than the other.: In rasps, the
teeth are not in parallel rows; each tooth is separate and has the appearance of

Double-cut files have two courses

having been raised by a pointed punch. Rasps are used by p]umbers,.woodwofkeks

and others for rap1dKremoval'of_material where finish is not espe?ial]y important,

(See Figs. E-45 and €-46.)
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Terms employed'to'indicate the coarseness of a file. are bastard, second-cut ond o

~smooth, with the bastard file being the coarsest type. The coarser the file, the -

~more material it will remove with each file stroke. The longer the file, the

CORRECT USE AND CARE OF FILES

- - Clean 1oose material from the file teeth by tapping the end of the file lightly

'coarser are its cuts or teeth; that~1s to say, a 12- 1n smooth file 1s coarser

than an 8-in. smooth file.
\

The appfentice should observe the following rules for the correct usé and care of

“files: | . o . | | S

~ Never use a file without a handle the\%are tang of a file is shqrp enough to & »
infldct a painful wound if your hand should 511p

- Do not use a handle that is the wrong size for the file. Tighten the filg in
the handle by holding it with the square end up and striking the butt end

+

‘against the bench as shown in Fig. E-47. To remove the handle, hold the file

blade with the handle up and with the ferrule against the edge of a board; then
move the file up and down so that the ferrule will tap against the board and the
handle will work loose. S o

T:Ensure that the mater1a1 to be f11ed 4s held securely in a vise or with clanlps. .

Hold the file with both hands arid file in the forward direction only, exerting
firm but not heavy pressure. (See Fig. E-48.) Raise the file on the return |
'stroke to clear the material. In the case of soft metals such as Iead or
aluminum, however, draw the file back along the material on the'returh stroke
to clean the soft metal cuttings from the teeth. For fine finishing, rub some
chalk on the filey this will act as a lubricant.

-

with or against a piece of wood. Do not str1ke the file with great force; this
ma} damage the teeth or even break the-file. Use a file card or brush for more . ‘
thorough cleaning; brush in the direction of the slant of the teeth. If the \\\\ |
teeth become clogged with resinous materials, clean them with a solvent such as
"turpentine If oil accumu1ates on-4 f11e, the teeth will become clogged; to
- rgnove. accumu1ated ofl, rub the file with chalk, then clean’ it with a file card, -

- Never\throu;a,file down,on the bench when the job 1s finished.” Keep files

-J{sepdrate 1n storage. by standing them uprfight in a rack having a “hole for each

‘file tang; or, if the handles are kept on the tangs between Jobs, hang the f1les

by their handles in a rack. :

4




- Files must not be used a?/hammers, ch1§els,;punches. or prybars; they are made
of high-quality, hardened st§e1 to hold gopd cutting edges and are therefore
~ brittle. The\flying pieces of a shattered file can inflict serious injury.

"
N
. .

s

Fig. E-48. Filing in a vise

\
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ABRASIVES .

Abrasives are sharp, hard materials that cut or wear away softer materiaisz-
‘Emery, flint and garnet are natural abrasives; aluminum oxide and sificon carbide
are artificial or man-made abrasives.- Abrasives of many kinds are used in the ‘
form of grinding wheels, oilstones and coated abrasives. A coated abrasive is an’
abrasive sheet (sandpaper, for example) made by bonding small abkasive particles

on a paper or cloth baeking. Abrasive cloths are not only for hand work but also
in place of solid abrasive wheels in 6e;ta1n.$1nds of grinding,and pol

machines. = - ‘

WHETSTONES -~ /s | »
. .QAbrastvé stones made for manual sharpening, polishing or rubbing are variously
ry stones and slipstones (the latter

known as whetstones, hones, oilstones, eme
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~are-small, wedge-shaped stones with rounded edges).
Whetstones are used for putting a sharp edge on cutting tools. Silicon carbide >
(carborundum) is commonly used in the manufacture of these stones. A whetstone ("“T
should be treated with light oil to keep ‘it  from clogging and thus losing its
cutting effectiveness. A badly clogged stone should be flushed with cleaning
solvent or,: 1# necessary, rubbed on an abrasive cloth on a flat surface, then -, .
" flushed clean, dried and reoiled. -

© GRINDING WHEELS: - N | -
The grinding wheel should be used to restore the working edges of cold chisels,
punches, screwdrivers and drills. Goggles should be worn when a grinding wheel is
used, even if the wheel itself has a safety shield When a grinding wheel is used
to sharpen a tool great care should be taken to keep the tool from overheating;.
~this will ruin the temper of the tool edge, which will then not retain-its
sharpness. The method most commonly used for cooling the tool during the grinding
operation is dippinq it frequently in water. ‘

In general, ¢he§grinding wheel is not used on tools that require a thin, knifelike
‘iedge, such as wOod'chisels, unless they are in -very poor condition and require

squaring off or: ‘reshaping prior to- hand sharpening; the whetstone is the correct

sharpening deviCe for such tools. In other tools where the cutting angle and

bevel are very important, such as saws and snips, the sharpening should. be done

by a specia]ist ! . :
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INDIVIDUALlZED LSARNING SYSTEMS

b

 Self
Assessment

\

‘Read each statement and decige whether 1t 1s true or fglse. ‘Write T if the
1 statement is true; write F if the statement is faLse o (/

*lc' A knife may be used for Tight pnying

For some jobs, a dull hatchet 1s safer than a sharp one,

2,
3. The side of a hatchet may be used as a mallet. . & |
~ g, _;___ Both hands may be used to operate a hand snip 1f tha material to be
-~ _cut-is unusually thick or hard, o o
5. ____ PMers should be held close to the joint. | " | : 30
6. _____ Wood chisels are sized by length, | o
7. ____ Cold chisels‘are sized by length. |
8. A chosscut'saw cuts on both the backward and the forward stroke.
é. . In ordering a handsaw, one must specifyvthe number of'tceth per inch
| of the saw. : . | : : . R )
-10. _____'Handsaw teeth Should occésionally be touched up with a file.
1. Handsaw teeth are set to cut a kerf wider than the thickness of the
: blade. |
. ¥. " A hacksaw blade must have two or more teeth in contact with the work
: ' at all times.
3. A mushroom head is acceptable on a small cold chisel. '
14, Bastard filgs are not as coarse as seconqecut files.
15, ___ The longer the file, the- coarser 1t is.
6. ___ Files should be ofled. RN . ’
17, ;_*u 'Emery, fliht and garnet are natural abrasives, | - |
18. . ¢ Aluminum oxide'and silicon carbidelare artificial abrasives.




e

19. — A siipstone'1sma grinding wheél w1tﬁ a wedge-shaped edge.

20, " A wood chisel may be honed on a{Qrinding wheel. ‘




10.
1.
12.
13.
14.
"5,
6.
17,
18.
19,
20.

F
T
F
F.
F
T
F
T

’
;
;
;
‘
:
;
‘
;
;
‘
‘
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INDIVIDUALIZED LEARNING SYSTEMS

Post et |
Assessment N

Listed below each numbered item are four possible answers or comp1eting phrases. . ;_ws%
Decide which of the four is correct, or most nearly correct; then write the - '
correspondfng number in the blank space to the left of that 1tem

1. The tool illustrated below is a:

©

a. single-cut file } C. curved-tooth file
! b. rasp _ : o d.

double-cut file = .  °

A

. ) -t /i
SRS IR Ees o & v \\f BN
QA \\7 \&,}M‘ 2 /‘)W{}\\ \%'& QLA

2. The tool 1]1ustrated below.is a: o ' o
" a. utility knife - c. ‘smoothing %we
. b. 1inoleum knife e d. putty -knife : . o
3. The tool 111ustrated below is a: R T //////i C O
a. . hacksaw " ripsaw o E o -
b. compass saw . handsaw
) '. ' ‘ m-—-}‘ é J ‘.
g, The tool illustrated belbw is a: L - ' d
a. punch . c. cold chisel o
b. butt chisel - d. paring chisel S -
) '.F"W:‘-; _M . 'l'ﬂﬂ.ll-ul'w'm | .
5. The too1'111ustrated.bélow isaz.
| a. hacksaw . - c. bandsaw i
b. compass saw - - d. ‘ripsaw ' o
) N .




_ 6} -. The tool 111ustrated be1ow is a: -

p a. wood rasp - - c. single-cut file .
- b.. crosscut file - d. double-cut file //
. ) |
| | N
Y }ﬂoqd chisels are sized by: .
i ~ ‘a. “overall length - c. width of blade
’ §=b. thickness of blade d. Tlength of blade
. 8. ;ﬁgv Both hands are on the@eaw when a worker uses a: _
> | o “ripsaw . c. hacksaw |
o b. handsaw : d. keyhole saw - A
'ési Which of the following rules does not apply to a hacksaw?
L a. . Do not twist ‘the blade.
i b. Hold the work securely in a vise. o ; ’
i c. ‘Insert blade so that teeth point away from the handle. = . ) -
o d Do not saw metal. .o | I -
o. e
dr&wfknife* c. saw
ch1se1 : _ d. rasp
n. ;fE¥Wh1ch one of the following saws shou]d not be used to cut across the
_gfe“grain? |
@\ crosscut saw . e c. keyhole saw . Y
. %g!b;g ripsaw d. compass saw . ' _ Yy
12;} :which one ‘of ‘the fbllowing tools can be used for cutting, ripping and |
o . hammering?
+a." hatchet A c. ch15e1 -
’ & b. claw hammer - d. fite -
13. 'E{ The terms "cape," "diamond-point," "round nose," and "flat" apply to
L a. snips . . c. wood chisels
... b. files . +d. cold chisels
.. 50 A file 1s sized by: ' o
“-7%7 a. blade length to shoulder
: - b. ~width and breadth of blade
“siv o c.. width of citting edge
15.:;5 ‘When a steel tool is being ground, the temper can be preserved by:
- <7f a.’ keeping the metal hot
g b. dipping the tool in water
= C. " rubbing the tool with o1l
§ d. wusing chalk on the grinder
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~ BORING AND DRILLING TOOLS

k4

Upon completion of this module, the
student will be hpie to identify,
select and understand the proper use
of many common awls, bits and drilling
tools.

Per_formance Indicators:

The student will demonstrate his or

~her knowledge by successfully completing

both a Self Assessment and a Post . .
Assessment exam covering the selection,

use and maintenance of hand boring and *

drilling tools and atgachments. o

P
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Ifntrodu.ction‘ LR

No matter what trade he or she p]ans to enter, the apprentiée will use some of the '
‘basic hand tooL; designed for boring or drilling holes, and should therefore
thorough]y understand how to select, use and maintain tools of this type. The

. term. "boring," a§ it is used in the building trades, means making holes in wood ;

X "drilling" means making holes in metal. Among the tools commonly used in these
EE— f-°operations are awls, punches, hand braces and bits, hand dri]]s. breast dril]s
and automatic (push) drills. .
. '
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- Study Guid A N 40

To succesefully complete this modu1e, complete the following tasks in the order
"ﬂlisted Check each one off as you complete’ 1t | ~
- CoL = o
. . o Q- _
1. - Read" the Goal and Performance Indigators on the cover of this module.
This will inform you of what you are expectetl to gain from completing . |
. this module and how you will demonstrate that knowledge. Read the ‘
Introductionsection to understand why this m?dule'is important.
2. Study the Information section of this module to acquire the knowledge
necessary to complete the Self and Post Assessment exams. :
< PO Complete the Self Assessment exam and compare’your answers with those on
the Self Assessment Answer Sheet on the page 1mmed1ate1y fo]lowing the
exam. Re-study or ask your instnuctor for help on any questions you
_ have trouble with, The Self Assessment exam will help you determine
- how well you are 1ikely to do on the Post Assessment.

4. Complete the Post Assessment exam and turnvyour-anSwers in to your
instructor. - It is recommended that yQu score 90% or better on.the
Post Assessment bef&re gping on to the next_module.

’ .
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JInformation

AWLS AND PUNCHES - |
An awl consists of a pointed steel shaft set in a handle. (See Fig. €-26.) It is .
used for making holes. in*wood and other relatively soft materia]s for starting nails %€
and screws; as a scriber to mark 11nes, and as a light-duty drift to hold or align

materials slich as sheet metal or carpeting during fabrication and installation work.

y
f‘ r
‘ M ..

A punch is a solid bar of tool steel, usually of hexagonal stock, that is used.for
such jobs as marking the centers of holes, drivihg pins or shafts in holes, and.*
Jnaking and a]igning holes. Punches are of several different types, each type hav-
ing its special purpose, A set of the most commonly used punches is shown in Fig.

E-27~ Typical uses for each of the punches i]]ustrated are:

- Long tapered punchf-a1ign1ng holes -in two pisces of material’
.= Center punch--marking centers for drilling holes.

- Pin punch--driving pins or shafts in deep holes | R
- Hand punch--driving large shafts; punching holes in sheet metal

- Prick punch--marking lines with dots to indicate cuts or bends in sheet metal

Toaranplr AcLty 4

CFNTFR PUNCH

HAND PUNCH

. . M«;;;_’L STa trhe, v 4 |
Q - ‘qucx puNCH !

Fig. E-26. Scratch pwl - Fig. E-27. 'A set of punches

)
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HAND BRACES AND BITS

A hand brace is a crank- 11ke tool with a chuck for holding bits of various kinds
of boring and drilling too]s and for ‘driving agd countersinking screws

. )
RATCHET HAND BRACE = = - .

The most useful brace is the type having a reversible ratchet device that permits
the user to bore in close quarters without making a full turn of the handle. (See

Filg. £-28.) The size of a brace is determined by the sweep of the handle; the
10+1n brace is a commonly used size.

A

/—-— HANDI.E

R N

Fig E-28. Ratched “hand brace

) g'— (“UC\K, ‘2'""';7 ............... A L T T ST DN,
e e .
rATCHET ” ¢ ST
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AUGER BIT§ '

*-H-w-

* Auger bits, the points most often used with hand braces, are designed -for boring
holes in wood. They are classified according to overall 1ength as dowel bits,
medium bits, and ship augers (4-1/4 in., 7 to 9 in., and 18 to‘24 in. long,
respective]y) Auger bits are made in three styles: solid center, single twist
(spiral center), and double twist. They are sized according to head diameter in

~ sixteenths of an inch; thus, a number 9 bit has 9/16 in. head diameter.

s

PARTS*OF AN AUGER BIT S v

The parts of a single-spur, double-twist auger bit are shown in Fig. €-29; the
ifarts of a common double- -spur auger bit head are shgwn in Fig. E-30.

A\ . )

| l .
,THE HEAD OF THE BIT. The head of an auger bit consists of the lead screw, the

spurs or nibs, the 1ips and the throat. The depth of the hole dut by each revolu-

‘tion of the bit depends upon the pitch of the lead screw threads. The spursﬂpr
nibs Score the outer edge of the chip in advance of the cutting edges of the 1ips,
which cut the chips and start them on their outward Journey through the throat.

[N

-
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THE TWIST. The twist conveys the chips to the mouth of the hold.| The twist shou]d

_have a diameter s1ightly less than that Of the head to permit 1t 1o fo]f%w the head

into the hole with minimum friction.

/'{
o

THE>SHANK AND THE TANG. The round shank of an auger bit.ends in ? square, tapered
tand that fits into the two-jawed chuck of the brace. K

HEAD

FAQ&\\* bHAtﬁi\\; ‘ '; : ;!‘,”//
= COOR-
‘ "Fig. E-29. Parts of an auger’bit o
SN |

!

. CUTTING EDGE

o | OF LIP
-

SCREW
POINT

- ; \ £% g SPrroR
Fig. E-30. Parts of auger-bit head ol 7 v R

o FWIsT y . \-mlllm)\l

SHARPENING AN AUGER BIT
Auger bits can be sharpened with a special| double-ended, tapered file. One end

of the file has serrated edges only; the other, serrated faces only. (See Fig.
E-31.) The auger-bit 1ips and spurs can be dressed with this file without damage

? adjacent surfaces$\ Only the upper edges of the 1ips and the.inner 1e9ding7edges'

of the spurs are filed in sharpening an auger bit

Fig. E-31. Auger-bit file

&

(OTHER TYPES OF BITS USED IN HAND BRACES .

In addition to the auger bit, several other types of bits are made for use in the
hand brace. Among these are the Forstner bit, the countersink bit, the expansion
bit, the wood-boring brace drill (twist bit', “he lock-set bit, and the screwdriver
bit. (See Fig. Ewd2.) The Forstner ‘bit has n .crew or projecting spurs; it is

“used in place of the auger bit in jobs where cutting completely through the wood

'
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' §s.not desired or where the sorew and spur impressions left by an auger bit must be
avoided. The countersink bit is used ¢o enlarge and taper the mouth of a hole for
a f1at-head,screw._ Expansion;bits are made with adjustable cutters of different
sizes; they can be used to bore holes up to 3 in. in diameter. Wood-boring brace
drills (twist bits) are gized from 1/8 in. to 1/2 in. in thirty-seconds of an inch;

a similar type of twist bit with a sbal%OWer-ang1ed tip can’be used for drilling
in metal as well as boring in wood. Lock-set bits are used for shallow boring of
large-diameter holes, especially for tubular door locks, they are made in sizes
from 1-5/8 in. to 2-1/8 in, Screwdriver b1ts for hand braces are available as
conventional or Ph1111ps types. ) SR

EXPANSION BIT

SAUGER BIT FORSTNER BIT - ,
) . WOOD-BORING BRACE DRILL (TWIST DRITL)
| Y e .

' SCREWDRIVER ‘BIT

) .
A . RAEAENN
L4 . - Few

\ .
COUNTERSINK DIT ' 1LQCK-SET T

th. E-32." Bits for.use in a hand brace
HAND DRILLS, BREAST DRILLS AND AUTOMATIC DRILLS
Although the portable electric drill is now preferred for most light d;ﬁlling on
the job, manual]y operated drillsf-hand drills breast drills and automatic or push
drills--still have their place in the skilled trades (See, Fig. E<33,) They are
not dependent upon the availability of electric power, -and for certain kinds of .

,gwecision drilling their excellent controllability can give them an advantage over
the faster and more efficient electric drill.




CHAND DRILL C BREAST DRHLL f AUTOMATIC OR
: - PUSH DRILL

Fig. E-33. Manually bperated drills

-HAND DRILLS Y
Hand drills, wh1ch are qperated by means of a geared handle, aPe used for making
small holes 1in wood‘ metal or masonry. They are designed to use round straight-
. shank twist drills ranging in size up to 1/4.in.- Special carbide-tipped-twist-
drills are used for drilling in masonry. : B '

BREAST.DRILLS . .
A breast drill is similar in construction to a’ hand drill, but it is a heavier tool
made for dr1111ng holes up to 1/2 in. in diameter Instead of a handle at the end,
it has a plate -against which the user bears with his cheek or abdomen while using .
-both.yands to steady and operate the drill. The breast drill, 11ke the hand dr111
s desiqced to use round, straight-shank twist drills.
' 4.
AUTOMATIC\DRILLS . |
The automat1c drill or push drill is used for making sma]] holes in wood. It i
similar to the spiral ratchet screwdriver in that it 1s operated by push1ng the
handle, which has a spring-return action. One type of ratchet screwdriver can in
fact be converted to a push drill with an optional special chuck and drill set.

The special drill points for the: automatic drill have stra1ght1f1utedﬂshanks and

range in.diameter .from 1/64 inch to 1/16 inch. The push drill is.most useful for ’
the quick drilling of holes for screws; 14 can be used with one hand,.1aav1ng“the

other free to hold the work. | )

. w
f
. \ .
. , s .. v \ ‘ .



CORRECT PROCEDURE FOR BORING AND.- DRILLING . .
_‘The apprentlce should observe the followlng rules for the correct yse and care of

-

boring and drllling tools

.h - Select’a bld~or drﬂll that is the rlght type and size for the Job When an auger )

bit is to be used, choose the shortest one practicable for the. job.

Fasten the bit or drlll securely 1n .the chuck of, the brace oﬁ?hand dr1ll

Locate the starting posltion wlth an awl or a center punch to prevent the drlll

e
from wandering on the haterlal

- Keep the brace or hand drill at a constant angle to the work surface and employ
‘moderate but steady pressure to make a clean hole and avoid breaklng the drill bit

Do not make the hole deeper than necessary. . If a twist drill penetrates-beyond
the region of the twist, the chips will not clear from the hole.

Use a drill gage or’an duger bit gage when it. is necessary to 1imit the depth of
the hole. Such a gage can be made by drilling a hole through a length of dowel.
(See Fig. E-34.) ’

~ - Protect twist drills and bits from rust, and keeo their cutting edges sharp.' Wipe:

them with a 1ightly ofled cloth from time to time, and store them so that their
cutting edges wil) not be dulled by contact with other tools.

Fig. E-34. An auger-bit gage.

:I)RILLI'ZP NDOWE L,
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Self R |
Assessment ]

INDIVIDUALIZED LEARNING SYSTEMS s

Read each statement and decide whether it fs true'or false. Write T if the state-
ment is true; write F if the statement.is false. |

1. *_;r_'Anjawl can be used as a scriber. '
2. ____ A center punch is used for drivihg pins. ' L |
3. ___ The size of-a hand brace is determined by its chuck opening
4. A number 4 auger bit s 1/4 in. in diameter.
5. The twist of an auger bit is the pitch of its lead screw thredhs o | \ _
6. Igﬁrpart of an auger bit that scores the outer edge of the cut is the
7. ____; To‘%harpen an auger bit, only the upper edges of the cutting lips and
K ~ the inner Teading edges of the spurs should be filed.
8. _____:The Forstner bit has a long-screw point. | _
9. __;; Round, sEraight-shank twist drills are used in a hand brace
lof * _ Hand drills are used for drilling small holes in wood, metal or masonry. R
- M. ____ A breast dril] is forced against the work with the heel of one hand. \
“12. ___ Drill points for. automatic dr'ﬂ]s are from 1/8 in. to 1/4 in.
B ~ diameter. . , |
13. ____ Auger bits and twist drills shou]d be light1y'oileg'occas1onally to v
- keep them from rusting o o _ f\ |
. \ ' B
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O' ‘ 2. F °
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3. F _ w
4. T
5. F
L 6. F \
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8. F
9. T
10, 3
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12, F
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.
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Post ]
Assessment N

A group of boring and drilling tools is shown on this page. In each space 1n the -
‘numbered| column below, write the letter. of the 11lustrated tool that matches the -
too] named 1n the(column. . )

brace

push drill
scratch awl
~hand punch
auger bit
expansfqn\bitx
countersink bit
breast drill
twist drill
forstner bit

1




‘Listed below eath numbered_itén are four possiblé answers or completing phnases.

- Decide which of the four is correct, or most near]& correct; then write the - .

1.

12.
13.

14.

15,

)

b, auger bit capacity

) corresponding letter in the blank space to the 1eft.of that 1tem.

&)

. The tool used for tapering the mouth of a hole for a flat-head screw "

i# called a(n):

. forstner bit - C. expansion bit
b. countersink bit . ~d.  awl
The tang of a bit for a hand brace is: . :
“a. fluted : c. twisted |
b. round and straight d. square and tapered ., -

A hand byace is sized by,its: ; o

a. sweep of handle .. maximum chugk bpening
weight /

Qo0

Which one of the following bits could bé used to bore a 3" diameter
hole through a piece of wood? , ,

L

- forstner bit : . c., expansion bit
'b, twist drill d. “countersink bit
mDnillwpointS'for'push drills ragge in size from:
.a. 1/64" to 1/16" ' c..1/16" to 1"
"b. 1/32" to 1/8" S .d. 1/2" to 3/4"
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HOLDING AND FASTENING TOOLS o . .

Goal - Performance Indicators:

Upon completing this module, the The student will démonstrate knowledge
student will be able to- identify, _ of the subject by successfully comp1ét1ng
select, and demonstrate the proper . a Self Assessment exam and by efther .
selection, use and care of pliers, completing an‘Assjgnment page or by
wrenches, clamps, hammers and screw- syccessfully completing a Post Assessment
‘drivers. - o | exam. o




' Study Guide

" INDIVIDUALIZED LEARNING SYSTEMS -

For successful completion of this module;‘cdmplete the steps in the order listed
‘below, checking each off as you complete it. L .

1. ' ‘Read the Goal and Performance Indicators on the cover of this module to
determine what you will be expected to gain. Read the Intorduction to
| discover this module s importance to you and your trade

| 2. Study the Information seetion,of the module to acquire the knowledge_‘

necessary to answer the exam qnestions'which follow.

3. . Complete the Self Assessment exam, referring to the Information section
or asking your ‘instructor where help is needed It is recommended you
score well on this.exam before proceeding. ' '

4. Complete the Post Assessment exam, and turn your answer sheets in to - .

' . your instructor for grading, ‘ : |
. ' or .
complete the Assignment page as instructed. It is recommended that you
score at least 90% on the Post Assessment -or satisfy your instructor by
~demonstrating thorough and complete. know1edge of the subJect before going
on to the next module.

R
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A wide variety of tools for nolding'and fastening are common to all of the skilleJ’
-trades. Basic tools of these types, such as screwdrivers, pliers, wrenches, vises
and hammers, are so familiar that the apprentice may be tempted to beligve that

he or she can learn nothing new about them. However, the correct selection, use
and maintenance of holding and fastening tools calls for some special knowledge |
and skills, and the apprentice should therefore study this modu]e carefully to
ensure complete understanding of the material covered. This 1s especially important

*_ for the safe use of the basic tools. Those devices uﬁed to fasten materia]s--nails,

screws, .bolts, studs,. etc. --w111 be examined careful]y in the next module

L
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Information

- SCREWDRIVERS : ' .
Hand tools for driving and removing screws include square~-shank, Phillips, and '
spiral ratchet screwdrivers as well as conventional screwdrivers. A hand brace
fitted with a screwdriver bit is often used for the rapid dr1v1nq and removing of
screws in constructiop work.

CONVENTIONAL, OFFSET AND SQUARE SHANK SCREWDRIVERS
'"Examples of screwdrivers: of the various types used in the skilled trades are shown ,
. 1n Fig. E-17. . : -

Conventional screwdrivers, which are made in many- sizes and types, have flat- tipped
blades and wood or plastic handles. The size of a screwdriver s determined- by

the length of its blade. The tipg'of conventional screwdrivers vary in width

and in angle of bevel; in.chaosing a conventional screwdriver for a given job, the:
apprentice should be sure the tip fits deeply and snugly into the screw slot and

. that tﬁé\tlg is neither too wide nor too narrow for the screw head. Close-quarter
screwdrivers and offset screwdrivers are useful for work where space 1s limited.
-The heavy-duty square-shank screwdriver is 1ike the conventional type except that

a wrencﬁ can be used on its shank -for extra turning leverage.

'PHILLIPS SCREWDRIVERS AND SPIRAL RATCHET SCREWDRIVERS

The Phillips screwdriver is 1ike a conventional screwdriver except that it has a
cross-blade tip to fit the cross slots of Phillips screws. Four tip sizes,cover
the full range of Phillips screw gages. | . B
The spiral ratchet screwdriver has a spring-return, double-spiral grodyed shaft
that turns and recesses into the handle when the handle is pushed, A reversible

ratchet device in the ferrule determines the direction of .rotation of the shaft.
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The ratchéi*ean be locked out to permitfthe tool to be used Tike a conventional
screwdriver. In most makés, the chuck at the end of the shaft will accept tips of
variqus types and sizes.

‘ CONVENTIGNAL
' SCREWIIRIVER

+

“"‘";W’ = f* X

SPIRAL RATCHL I SCREWNIIVER

Fig. B-17. Serewdrivers
; .

USE AND CARE OF SCREWDRIVERS

Like all tools, screwdrivers must be used correctly and maintained carefully if
they are to be effegtive and safe. For example, a conventional screwdriver. w111_
be difficult and even dangerous to use if its tip has become worn or 1s damaged.

If. the screwdriver tip continually slips out of the screw. slop, or if it scars

the screw head, it ghould be reground or filed so that the flat-sides of the tip
are nearly parallel. In fact, it is desirable that the sides be ground slightly °
concave' so that they will be almost perfectly parallel where the tip engages the |

_.screw slot. The end of the tip should have no rounded ‘edges or corners and it must

be square with the center 1line of the blade. (See Fig E-18.)




CORRECT » INCORRECT

Fig. E-18, Correct nqg'lvncorrecl shapes lor screwdriver tips / _
. . N ' . ) '\,,

When using a screwdriver, the apprentice should observe the fo]lewjng rules:

- Use an awl, a drill, or a nail to make the Etarting holes for woodscrews.
(Rubbing a: 1ittle soap._ or wax en the ‘breads of a woodscrew will make it easier
to turn it.)

1

- When driving or removing screws in a small piece of work, hold the work in a vise
or clamp, not by hand. : : :

- To prevent the screwdriver from s]ipping, ho]d it so"the 'tip is square with and
" centered on the screw head. - o o o

- Never use a Jerewdriver as a chise], a pry bar, or a punch

- Never use pliers to turn a, square—shankﬂfﬂewdr1ver If extra leverage is needed
use a close- fitt1ngfwrench

e .

" - Repair or discard any screwdriver with a worn or damaged tip, a bent blade or a
loose or cracked hand]e. . \
- When working on or around electrical equipment, use screwdrivers with 1nsu1ated

handles only. \

L

N -

PLIERS N o :
Pliers are 1ntendea]for 8ﬁtt{ng or bending wire, cuttingtand removing cotter pins,
and a variety of other cutting and gripping operations. They are not intended for
use as wrenches for t1ghten1ng or loosening bolts or nuts. If misused in this way,
._they are likely to slip and cause injury to the user.and damage to the work.
Pliers should not. be used for gripping objects with hardened surfaces; this dulls
their teeth. |

)
A complete 1ist1ng of the many types of pliers used in modern 1ndustry is beyond
‘the scope of this module, but a few of the more widely used gr1pp1ng pliers are
“shown in Fig. E~19. The most commonly used type is the combination plier, which .




_hae a slip joint that permits the jaw dpen1ng width to be increased as required for
« . large objects. Combination pliers are made in lengths ranging from 5 to 10 in. |

C ! \\6‘\ 1 ";/ ” . . . \\.\ O ///'/.‘;%
%%:9 s_(;"jiﬁ . ij)
COMDBINATION OR LONG-NOSE PLIER BENT-NOSE PLIER

SLIP-JOINT PLIER
L Fig, k£-19, Pliers
WRENCHES . ’ |
The kinds of wrenches inwidest use in the skilled trades are those intended for

tightening and looeéning nuts, bolts and screws. Common wrenches in this category
are the open-end box, -socket, Allen and adjustable types. (See Fig. E-20.)

. P |

i“ Q‘
Ci
{

Z i

BOX WRENCH

' G-POINT  B-POINT 12-POINT
SOCKL T _
WRENCH COMMON SOCKET OPLENINGS

K pom——ger

ADIUSTARLE. WRE wua

" Fig. E-~20. Wrenches




OPEN-END AND BOX WRENCHES ' .
Open-end wrenches have parallel~sided openings at each end. A complete set wil¥
include wrenches of 10 or more sizes. A box wrench differs from an open-end wrench
in that the opening completely surrounds the bolt head or nut. The openings of a
good box wrench usually have 12 notches (points) to make it easier for the user to
| get a new "bite" on the nut in close-quarter tightening.

. | .
SOCKET WRENCHES ,
- The opening of a 50cketfwrench 11ke that of a box wrench comp]ete]y surrounds the
nut. The opening may be a 6-, 8-, or 12-point type as shown 1n the 11lustration.
A ‘square opening in the opposite end of the socket accepts a conventional level
hand]é, a ratcheting. handle, or & crank-type handle for thrning the socket, Socket.
wrenches are made in a'wide range of sizes. Square drive openings of 1/4 in.,
3/8 in., and 1/2 in. are common. . o | .

4 v ’

ALLEN WRENCHES A
An Allen wrench is a light hexagona] steel bar designed to fit the recessed opening -
of an Allen screw headi The wrench has a right-angle bend near one end for leverage.

Allen wrenches are mad? in a wide range of sizes,

I
ADJUSTABLE WRENCHES |

f An adjustable wrench i similar to an open-end wrench except that it has a‘single
opening with an adjustable jaw. The thumbscrew mechan1sm for adjusting the jaw
‘opening may incorporate a locking device to ensure; 'that the selected opening will:
not chQrge in size duringuse. AdJustab1e wrenches are made in lengths from 4 in.
to 18 in. overall. / .
CORRECT USE OF WRENCHES

.The apprentice should observe the fo11ow1nq $u1es for the correct use of wrenches:
- Be sure the wrench fits the hut or bolt head. Use of a wrench with an opening
of the wrong size will result in damage to both the work. and the tool aﬁd hazard -
to the user. ' ' -

« Always pull.rather than push the handle of a wrench. " If the wrench should slip,
the chance of injury is lessened if the wrench 1s being pulled toward ghe user.

- Nhen*-g an adjustable wrench, ,be.sure the opening fits the nut accurately.
Pu11 only against the statipnary Jaw, never against the adjustable jaw.

-7 './'_'




vxsss AND CLAMPS R oo -

_ Norkers in the skilled trades often find it necessary to fasten materials together
temporarily or to hold them securely for drilling, sawing, gluing and other
machining or assembly operations. 'Vises and clamps of various kinds are employed
‘for these purposes. | ’ - -

BENCH VISES = P | -
Bench vises are made in a w1de range of sty1%§ A small vise that can be fastened
to a bench or sawhorse when it is needed is.a useful addition to the tool collection
of a worker'hlthe construction trades. (See Fig. E-21.) A bench vise of the type

- Shown can be used for holding objects as large as a door or a sash. |
A bench vise may 1ncorporate a locking swivel base that allows the user to turn
the vise on its vertical. axis to the most convenient workfng angle. Some vises
used in the machine trades can be swiveled on the horizontal as well as the vertical
plane. T '

SPRING CLAMP PARALLEL CLAMP

"C" CLAMP

et s e

Fib L 21 A bench vise

.
*
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A variety of claqps are used in the skilled trades for holdlng pieces of work .

together during assembly or fabrication operations. Types commonly used 1nclude

spring clamps, parallel ¢lamps, C- clamps and bar clamps. (See Fig. E-22.)

NAILING TOOLS - | . |

The driving, setting and pulling of-pails in construction work calls for hammers

+n a variety of types and sizes and ngTtsets, pinchbars, prybars pnd;rlpplng.bars;

HAMMERS . .
'The hammer most commonly used for.d ving natls 1s the claw hammer. (See Fig. E- 23 ), l@

The claw 1s intended for pulling nails ripping; it may be stralght or curved.
~ The straight-claw hammer s the better type for ripping; the curved~claw hammer i1s
- more efficlent for pulllng nails. The hammer -head may be bell-faced (stightly -
convex) to make it easier to drive halls flush without léavlng a hammer mark.
- Flat-faced ‘hammers are in some cases cross-checkered at the face to reduce the
tendency of the hammer head to glance off the work. o

. |
The drywall hammer shown 1n Fig. E~23 is the hammer commonly used by lathers and __ l
drywall wotkers. Its rounded face dimples the wallboard slightly on the final
nailing stroke, making a smooth depression that can dasily be . filled. Thé wedge- o
shaped blade can be used for prying wallboard 1nto place and it also has a nall- oo

.pulling edge. - '
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Good hammer heangare-made Of,drop-fprged~stee1 and are tempered and heat treated. '__
Nailing hammers are sized by the weight of their heads, ranging from 7 oz. te 20 oz. -

' The 16~oz nailing hammer is a popular size. Hammer handles are generally made of *
wood, but they may, be made of steel covered with 1eather or p1ast1cs. :

L]

wood hand1es require tightening and replacing from time to time. The eye or hole

1n the hammer head 1s slightly tapered s0 that the hole size creases toward the

: tapered sides of the eye to ho]d the handle ‘secure. '

wedge end. In tightening ob replacing. a wood handle, the f handle end is
driven fully into the eye, and the metal wedge 1s then driven f1rm1y into a saw
kerf in the end of the handle. The wedge forces the wood tight1y against the

¢

CORRECT USE OF HAMMERS ”a

~The apprentice shouid observe the fonowing rules for the correct and safe uif'
hammers o ‘ ‘

- Grip the hanner hand]e near the end. A hammer he]d'too.oear the head cannot be

’ swung,with fu]] force or best control.

s -_Strike the object squarely with the full force of the hammer.

.o Avoid damaging the wood w1th the hammer edges. This 1s particu1ar1y 1mportant

. size as the head of the na11 Sy Y e

1n finish work

- Keep the hammer face c?ean to prevent it from glancing off the na11 head

- Do not USe the hammer handle for prying or pounding.

- Never use a hammer that has a loose head.

- If burrs should develop on the'head-or c1aw of a hammer, file or grind.them off.

- Never strike two hammers together, and never- pound a hammer on a hardened steel
surface.. =~ I e

NAIL SETS o -'
In finish work, it is u5pa1 to set na11 heads s1ight1y beTow the surface. The
device used for this purpose 1s called a nail set, a punch ~11ke steel tool having
a cup-shaped point that fits over: the head,of the nail. ua11 sets are made in
several sizes; for a given job, the one used should have a point of . about the same




S

*Before the nail set is used, the nail should be driven almost flush with the sur-
‘face of the wood. Then, with its point held squarely on the nail head, the nail .

¢" shouTq be\gapped Just hard enough to sink the,nail about 1/16 in. below the sur-
‘ . face. (See“Fﬁg. E-24.) Putty or some other suitable filler can be used to conceal - o
~ the recessed nail head. | oy | L 3

PINCH BARS _ _
In cases where a claw hammer does not provide enough leverage for removing a large
. nail, the worker can use a pinch bar or, even heavier work, a prybar or.a ripping

bar. , (See Fig, E-25.) Bars of this type are also useful for prying up boards or
moldings. | , o * .

——L,c ¢
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Fig. E-24, Using a nail set . Fig. E-25. Ripping bar
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Read each statement and decide whether it is true orffalse; Write a T if the '. ‘//
statement is true; write F if the statement is false. - - ' /
) T _ /
1. A-square-shank screwdriver is designed to be used -as a prybar or lever
X as wel] as a screwdriver, : : L /
. _
2.' If a screwdriver continually slips from the screw slot, 1t is 11kely '
'ﬂhat the tip of the tool does not haye the correct shape '
. ‘ !i
'i. The size of a screwdriver is determined by 1ts oVerall length.
4, _ A Phillips head screw has a single recessed sloi//
5. A screwdriver should never be used as a chisél./a prybar, or a punch. ' ;
6. A strong peir of pliers may be used to tightey/a holt if.a wrenchdis not
‘available. - /- -
. ) , ‘
7. Allen wrenches -are specially-shaped adJust_bIe wrenches. K ¥
. . . ] . "‘.\ i
8. When using an adJustable wrench, one should pull only against the Ag'
stationary Jaw. , - : - o
9. _% _ Hammers are sized according to the weight of»their,heads} ' | ‘\
_ Y _ _ | \
10Q.

To. get the best swing in hammering, the worker should grasp the hammer
handle close to the head E '? :
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10.
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__INDIVIDUALIZED LEARNING SYSTEMS

; You are required to complete either the Assignment page or the Post Assessment
. exam before receiving credit for comp ting this modu]e The assignment cons3sts
of successfully completing the fol]owind\ Please complete the Self Assessment

before doing the assignment or takin? the\hg\t Assessment ' '

ASSIGNMENT . . '
Describe, in your instructor's.presenpe,'the proper selection and use of every
holding and fasteniné tool discussed in this module. | Your instructor may name.
them and point them out, but you must. describe what sbecific purposes they are
used for and how to use them properly.




Post - L
Assessment

A.group of tools for hdIding and fastening is shown on this page. In each space
in the numbered column below, write the letter of the illustrated t0o] that matches
the tool named in the column. :

1. Phillips screwdriver ‘ 4, Allen wrench

2. Box wrench B | 5. Offsét screwdriver
3. Square~shank“screwdr1ver . 6. “81ip-Joint plier

7




'Ljsfed below each numbered item are four possible adswers or completing phrases.
Decide which of the four is correct, or most nearly correct; then write the

corresponding letter in the blank space to the left of that: item. __ -

7. Y  Which one of the following wrenches is made to fit 1nto d recessed,

hexagonal hole in the bolt head?

"open-end wrench * ¢, adjustable wrench
b Allen wrench : d.- box wrench

8. P]iers are properly used to - - . ‘

‘a. tighten bolts s turn square-shank screwdrivers
b.  bend cotter pins - | \ ‘ d loosen nuts : :

9, _ The size of a screwdriver is’ determined by the:

s - a. overall tool length " ¢. dfameter of the handle

. b. width of the tip d. length ‘of the blade .

10. . . Which one of the-following screwdrivers is most useful in. applications
where working space’ is limited?
a. square shank S c. offset : C |
b. Phillips " d. ratchet » B

M. If a SCrewdriver continually slips from tng screw slot, the most probable
trouble is that the: L

a. blade is bent

b. tip is incorrectly shaped -

C. scrgw slot is imaccurately machined
d. blade -is 1oose P ..

L

12. YWhich one of the fol]owing is a safety precaution relating to the use
of wrenches? . .

a.  Always pul] rather than -push the handle of a wrench. x
b. Always use an adjustable wrench on square-nuts. .
c. Never use an end-wrench on stud bolts.

d. Never use an Allen wrench without a handle

13. | Hammers are sized by the: ‘ . _
a. length of the hapdle. c. weight of the head -
b. length of the head . d. width of .the claw . -
14, - The most efficient fammer. for pulling nails is the: - |
.M a drywall hamer © ¢, curved-claw hammer . | -
: b. straight-claw hammer d. ripping hammer / ‘ :
' ' 'r
15, The tool used to drive a nailhead below.the surface of the wood without .
~scarring the wood fs called a:v ‘ o
a. driving tgol © - c. center punch
center se d. nail set-
‘ '
¢ E
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" Upon completion of this module, the
student will be able to identify

- K
*Goal: = - ™

L

varfous natls, screws and other
anchéring devices, and wi)1 be able to
describe .under which conditions they
are best used. - 5 ‘

The student will demonstrate kndwledge
~of the subject by successfully completing .

Performance Indicators:

o

a Self Assessment and a Post Assessment

exam.

R
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INDIVIDUALIZED LEARNING SYSTEMS
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/ Study Guide

"‘

{

- To successfully complete this module, complete the followjng tasks 1n the order
listed . Check each one off as you complete it. . p N

T Read, the Goal and. Performance Indicators on the cover of this module.
This will inform you of what you are expected to gain from cbmpleting'
this module and howwyou will demonstrate that knowledge. Read the
Introduction section to understand why this deuJe is. important.

2. B Study the Information“sec§1on of this.module to acquire the knowledge
nBcessary to comptete the Self and Post Assessment exams.

3. Complete the Self Assessment exam and compare your answers.with those on
the Self Assessment Answer Sheet on the page immediately fol1oW1ng the
exam. Re-study or ask your instructor for help on any questions you

" ‘have trouble with. -The Self Assessment exam will help you determine
how wel] you are likely to do on- thi/”QSt Assessment.

4. bompleﬁe the Post Assessment exam and turn your answers in to your
. instructor. It is recommended that you score 90% or better on the Post
' Assessment before, go1ng on to the next module. e

|
v
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Fasteners of many kinds are used in every skilled trade and technical occupation:
The purpose of, this module is to acquaint the apprentice with the various types

“of fastening d vices in common usea to 1nd1cate the size designatioons that apply /
“fofeach type, and to present the 1nformat1on needed for making sﬁt correct choice C
of fastener for doing the job at hand in the best and easiest way. Fasteners . '
descri?bd include nails, screws, -and anchoriny devices of many types. o
— ,
' ’ / R
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Informatgon

"'w1de1y used kinds of nails fnclude common wire nails, box nails, finish nails,

NAILS T L o | BN

casing nails, clinch nails and f1épr1ng brads, which are all. essentially a piece of-: -

'_w1re with one end flattened for the head and the other end pointed. Cut nails and c

tacks differ from wire nails in that they are made from flat metal_sheets. . \

Nails are made of various metals, including steel, brass, copper, stainless steel
and aluminum. Coatings and treatments are often applied to nails to increase hold-*
ing power, reduce corrosion, and improve appeagance; nails may be cement coated,
acid etched, galvanized, cadmium plated, blued, nickel plated or chromium plated:

i Some nails are especiélly hardened for use in concrete or masonry, while others

. are annealed (softened) so that. they can be riveted. Some»common‘types of nails,

nail points, and nail “heads are shown 1n Fig. H-1. | ‘

Most nails are still sized hy the old penny system, which is supposedly based on

the pound-weight per thousand. The 1etter "d" employed in nail size designations

is the English abbrewiation for penny. The lengths and gage numbers (diameter
designations) of nails of various penny sizes are given in Table 4. The smaller

the diameter of the nail, the higher the gage number. Nails Tonger- than six {nches .
are generally sized by inches; those smaller than 2d are sized by fractions of an !
inch. Certain types of mails--brads, felt roofing na11s hinge nails, plaster ' .
nails, and some others--are always sized by inches. :

-Recent changes in materiale calling for different types of hoiding devices have

brought abqut the deve10pment of "improved”" or threaded nails, which are threaded

1ike screws but are driven with hammers. “The wood fibers are forced into the

grooves hetween the threads when the nail s driven in. Once such 4 nail 1s |

driven, the threads prevent it from be1ng pulled or forced out of the wood. - N
Threaded nails can be substituted for wood screws in many cases, thus saving the ‘

]
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time that would be_ rfequired_' for boring holes. Threaded nails are made in a wide - ' '” 
_range of types and sizes and are supplied in regular,or hardened steel, copper, .
brass, commercial bronze, silicon bronze, and. other materials pad finishes. (See

Fig. H-2.) . I W ‘
' ' \ f ‘ , P
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&ins and Gages of Some C&m monly Usecl N‘uls

= =
. ’ | . _ ;. Gage (Birrmngham wir(, ‘gage)
| | | { Length Box and’ | )
I_’enny1 in Cominon casing: (’,oatccl ! Tinish
] size inches* | nails nails | mnails nails -
. 2d 1 ‘> Ll 12 paas o) 16-12
| 3d . | 1-1/4 '14 Lowd-1/2 f das-1)2 15-1/2
' +  4d 1-1/2 12-1/2 14 14 15,
, - 5dr ~1-3/4 1 12-1/2 14 | o13-1/2 15 - A |
6d 2 ) 11-1/2 12-1/2 | 13 [ 3
: do2-1/4 7 11-1/2 12-1/2 | 12-1/2 | 13 ) o
8d 2-1/2 10-1/4 11-1/2 11-1/2 12-1/2 -
. ¢ 9d 2-3/4 10-1/4 |, 11-1/2 | 11-1/2 12-1/2,
lod | 3 9 10-1/2 1 11-1/2
oo 12d | 3-1/4 9 Coto-1/2 |10 Co11=1/2
N t6d 3-142 -8 10 9 o1
' 20d 4 - 6. 9 7 .1 10"
30d 4-1/2 | 8" 9 | & -
40d 5 4 8 5 - -
50d | 5-142 3 - S -
60d | 6 2 - 3 - g
*Coatedfnails are 1/8" shorter.
; . |
" SCREWS.- b ‘ b

Next to nails, the most common fastening devices are SCrews. Three types of -
screws are considered here: wood, sheet metal and machine{screws

WOOD SCREWS . . " ‘*“"i;-\\\n .
The threads of a wood screw are in the form of projecting Spirav ribs that cut into

the wood as the screw is turhed in with a screwdriver - After the screw is inserted,
the wood fibers close up and hold it tight1y in place. Wood screws. are usually
threaded over only part of their length; the unthreaded part is called the shank. ‘9
A wood screw has. more: holding power than a‘nail of the same size, and it Lan be
remowed more easily than a nail. On the other hand, wood screws are more expensive
than nails, and 1t generally takes more time to drill e hgle and then turn in a o
screw' than to drive a nail. Wood screws are madg of soft steel, copper, copper
.alloys or aluminum, The stee1 screw may be plazed or coated to retard corrosion
or match wWe finish of hardware. ¢ B : 3
| . S )
‘wood sérehs made- in a wide rque of lengths and diameters. The. shank diameter, 'Y
_or gage, 1¢ 1 d1cated by a number, from 0 to 24; the h1gher the numberé the greater

' A Y / - !
‘v v.. n' “’ ‘v . 9 . “ '

A . . -
'y ’ .
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the dameter (Just the opposite of the gage of wire.pai]s) Standard'wood screws © Y
.are available in lengths from 1/4 in. to 5 1n. and are designated according to the |

shape of the head as flat; round or oval. Some screw heads have a single slot for

the screwdriver; others have a recessed cross slot known as a Phillips head

(See Fig H-3.) ' :

| V- ., . .

The app1ication of engineering princip]es to the design of fasteners has brought
about the devq]opment of great]y 1mproved screws for many specia] purposes. One
*such ' fastener 1s a self-drilling wood screw that has a sharp off-center slot cut-
intg the point part way along the shank (See Fig H-4.) The sharp’ edge of the o _
slot cuts threads into the ‘wood as the screw turns, it also prov1des space for . L K
some of the wood shavings. }

’

GAUGE

- 1
=
o
SHANK
. l
A
_.J)J‘Hd
Ry

——

Fig, H-3. Wood screws:

s" ' (A) flat head, (B) round head, : - Fig. H-4. . ' R '\"
(C) oval head, all single- - VoA selt-drilling wood screw  ° _ : ' :
slotled; (D) flat head, - o - - . ‘
Phiflips cross-slotted - e .

o v T N . ot . ' « ‘
The selection of the rightfscrew f0r'the,job"depend§ on the same considerations as et
the choice of the right nail: the material or materialsto be ‘fastefied, the - wELiw
stresses to which ‘the construction will be subjected, the environmental conditiOns if?}'e“
to which it w111 belexposed and the appearance desired for the finished work‘ "5/;§y*7V
- For ordinary purposes where the wgrk will not be exposed toimoisture, the bright ’ ,_‘ -

(uncoated) screw is used; when td@ screw s to be 1nsta11ed wherd it wil}. come §n- Y
contactMith moisture, a coe%ed or plated. screw is preferred The f1at4head sorew~ *?;%ff
{5 used in work where the screw head is to be- "flush with the_ s rface, or couni;erv~ "i?ff’
sunk. The round head screw,is best if there is dangér of splitting the wood. when ,;;5
driving a flat- head screw -inito it, or if surface appearance 1s “not a consideratioh.’f
The oval-head screw is somefimes chosen for appearance and for the greater strength
of the head.

3
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slotted heads and with 1ess‘dangen_of"the;screwdriyer3s11bpjng;h?or these ‘reasons,

. they are much used in production work. The‘drive‘sorew, thoh'has long spiral"'
ribs and,is designed to be driven in w1th a- hammer, “is used where speed and economy
1n fastening are important factors, it is most suitable for use with soft woods

f'" .

SHEET-METAL_ scRews' = o % e
_ Sheet-meta] SCrews are made of hardened steel and are self- tapping, that 1s, they
: j cut or.form threads as they are turned into a pilot hole that is mo1ded hunched,
dr111ed or pierced in. the materia] - They may have flat, round, oval or other )
" ‘type heads, with sing1e s1ots or Phi]Lips recessed s1ots. (Seé Fig. H-5.) Sheet-
metal screws are 1dentif1ed»by gage_number (diameter) from 2 to 14 and by length '
from 1/8 in. to 2 1n. or more. | . B , '
MACHINE SCREWS. - - |
Brass or steel machine screws ahe used for the assembling of metal parts Machine.,
) screws can be driven only. 1nto pre-drilled and threaded holes matching the screw
gage or into mating nuts. They have slotted or socket heads, which may be round o
oval, F1111ster; binding, pan, truss, flat or hexagonal. The screw body is
uniform in diameter ovér its’ fu]l 1ength and the .screw tip is blunt. A fewmof : 3\ '
‘ *'the most ‘common machine sc?ew styles ahe shown in Fig. H-6. . “ \ * )

‘.
v ) '..;," SRR o : . . & . ;.
: ltu <ll 5. Shoet imelal; &(H.‘Ws . Fig. “ b Mlt’uino serewst o
P S A flat heiid; (B) rnund hc},.,xd o :_4...'-__'_;‘-‘._ EA) lad Read;- (13 Tound head;:
T ,;;f.:‘f‘;_: (C) nv.ll hc ld (J)) bind%ng he'}d S (C) mul he id (I)) [illister e ld
PR I , T . i
S S ,,.._..,_.. ._, ‘_.r._ . ":‘,'-.' .,__ O T, n et
o SIS s , N o L R P R TE
;: ',"51, . .~:7fﬁ{i s e T ”W*p-@ ,,:eg,ﬁt-”
< A o S . R, . -791_.‘, A

Machine screws are designated by size (detenmined by'%he diameter), number of ug'ff??;
thneeds o the 1nch and length Diametars 1ess than /4 A, are designatod by o ’f’;.l
gage numbefs ranging From 0" to 12 and fkom 1/4 1ne “to T in) by fractions ot-an 1nch~ v
Two stahdard mach1ne §crew thread series are used $n the'Uniﬁed States-»Natiqn' g
Coarse and Nationa1 Fine (See TahTe 5. ) i no :

! .
R . . -
T K: ’ L _:. ' , Y
.
. el e .
. Y . et
: v L o
. A .. e e H
. '.n sl ;
. . ) . " Al
. Cw e S P . - AR 5 N
B ’ ~ ..ﬁ.'. * s
C g - ’ :
e e " » L “ Y b
‘ § . Lit F b ;
' N P ¢ .
I R 4 Sy v ..




3

National Coarse and’ Nauonal Fme ‘

- TABLE 5§

Screw ’I‘hreads

et

e

e

m;::uf

“

= Ea . »
! Machine screw ‘ Threads pex inch '
‘ Nominal Dipmeter thional coarse National fm;f-
size in,) = (NC) (NF) /
#o © 0.0600 -- 80 Y
#1 0.0730 64 72 '
#2 | 0.0860 56 .« 64 - S
E3 - |+ -0.0990 48 56, : W
| : . Mg 0.1120 40 48 Lot
. s - #5 0.1250 40 44
P e ;18;1380 32 . - 40 g - o
g . 1640 32 36 c
#10 1 .0.1900 | 24 32 .
#12 | 0.2160 i 24 23
1/4" '0.2500 20 - 28
5/16" 0.3125 ' 18 24
3/8" . 0.3750 « 16 24
7/16" ;10,4375 14 20
1/ "0.5000 13 20
9/16" . 0.5625 12 18
5/8" ©0.6250 - 11 18
3/4"% . - 0.7500, , 10 16
7/8" 0.8750 a - 14
1" 1.0000 8 14
ANCHORING DEVICES - S !
A wide variety of anchoring devices are used as fastenérs where nails or screws S

would be 1nappropriate in terms of ho]dingﬂpower, permanence, or su1tab111ty for
special fastening needs. Two.common CateQOries of anchoring devices are 1) bolts,
“nuts .and studs and,2) shields, plubs and. anchors

t

A . .
“ : ' o Ty 1.
N by

- BOLTS, NUTS AND STUDS . .
Bolts,. like screws, have ‘threaded bodies. They differ from screws main]y in head
“styles and range of types and sizes. 1In general bolts -are not designed to-be ’
turned directly 1nto the material, in the manner of- self-tapping screws, but mus t
be inserted into a prenthreaded hole or throuqh a’ clearance ho1e and then into a
mating nut., The bolt has an external or ma]e thread the nut an.internal or
female thread. Studs are sim11ar to bolts and screws except that they are threaded'
- - from both ends; one end of the stud 1s screwed 1nto a threaded hole, and the pro- /

‘Jecting end s fitted w1th a nut. Sy . S '
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! Bolts are designated by type, finish, thread size and pitch and 1ength Bolt-head
and nut shapes -include hexagonal, square, round,” T-shaped and mushroom. ~The bolt
head may be chamfered the top of the head may be plain or slotted, and its base
may be squared off or angled. The thread may cover the entire shank or there
may:be an unthreaded portion extendinq to the base of the head. Just below the .

 head there may be a neck that is square (often c8mbined with a round head), ribbed,
finned, elliptical, oval or keyed. Bolt ends are ‘usually blunt: Bent bolts have '
radius bends, square bends U bends, or eye bends-in place of "heads. oy

1.'Three familiar types of bolts are i]lustrated'in Fig. H-7. The'carriage bolt has
an oval, unslotted head and a square neck that\engages the wood -or other mterial

-and prevents the bolt from turning when the nut is appiied The machine bolt has

a square or hexaqonal unslotted head, which is held by a wrench whi]e the nut is

being -tightened. A lag bolt (lag screw) is 1ike a _heavy ﬁUBd screw except that it .

has an unslotted bolt head and must therefore be installed with a wrench instead

of a screwdriver. It is often used in connection with an expansion*shield.j

% Fig. H-7. Some familiar bolts:

A) carriage bolt; B) machine
bolt; C) lag bolt or lag screw

dﬁ’ _ K S : ’ E A B C
Bolts are made for a wide range of purposes. .There are self-locking bolts, tamper-
proof bolts of special head design requiring matching tools for instal]ationuon

removal, bolts that include preassembled washers, and self-sealing screws. Nyion
~ bolts and nuts are used fon same applications _: 1

]
. .

,"Cotter pins or lock washers .are often used w;fn bolts to prevent the nut from

working loose. The cotter Jin is thrust thrgugh a hole in the end of the bolt,
and the two ends of the pin are then separated ‘and bent back. The edges of a split--
ring lock washer or,the multiple edges of a toothed lock washer cut into the bolt .
head or nut to keep it tight. (See Fig. H+8.) Plain washers may be used under
bolt heads or nuts to provide increased bearing surface, oy



. ened, (See Fig. HH) to . L \

SR

SPLIT-RING LOCK WASHER ~~_____

COTTER PIN

@ TOOTHED LOCK WASHLR : (3
\ .
Fig. H-8. Devices used for securing nuts

-

SHIELDS, PLUGS AND ANCHORS

.When a lag screw, a hanger bolt, or a machine bolt is to be driven into a masohry.

wall, an expansion shield of ‘the proper size is first inserted into a hole drilled ~

into the wall. The shield, a malleable-iron split casting with internal threads;

expands when the bolt is driven in, thus exerting pressure against the sides of
the hole and providing a secure anchor. '

14

Other devices s1mi1ar to the expansion shield are 1ead shie]ds plastic fiber

.-expansion p1ugs expans1on anchors and toggle bo]ts The lead shields and the

expansion plugs are used with wood -screws. #See Figs. H-9 and H-10.) Expansion
anchors are used primari]y to fasten fixtures to plaster walls, composition wa11~

.« board and drywall.. As the screw is driven into the wall, the expansion anchor-

spreads and locks into place; the screw is then removed, inserted through the
fixture, and re-driven into the anchor. Toggle bolts are used to fasten woodwork

“or fixturés to hollow walls and ceilings. The expanding section rémains fo1ded

against the bolt until 1t is inserted into the drilled hole; it then pivots or
spreads and bears against the inner side of the wa11 bs the screw or' nut is tight-

Fig., H-9.
lLead expansion shield (with lag bolt)

L JIRACKET OK OTHEN ITEM
TO BE FASTENED TO WALL

P aminy 6D p

‘ /
I /
Qg g . & A . ’ . : / N '
SLLICT PROPER SIZE WOOD SCREW, P BT T
SHIER PUEG) AND TWIST DRULL ) panst : !
OSEY THE THREADED PORTION OF : .
_VHE SCHREW MUST ENTER THE PLUG, - " . .
: ok . A Pty H-11, Spring -wing-togile bolt: :
o . 2 : C . (A} inserted with wings lolded;
- Filg. H-19 Installing a fiber plug ] (B) tightened, wings expanded
g ' ¢ . ¢ .
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 Self
Assessment

-

&

After you have studied the material in the Information section, complete the

- exercises by writing the word that belongs in each space

A

‘. Besides the common wdre naid, other widefy ysed fbrms of wire nails arg,

- 8.

10. ‘Expansion

1

and

Inmany cases,

Cut'nails:are made from flat

\ -
Most nails: are still sized by the

In nail designations, the letter "d" stands for

4

Screws having

nails can be used in place of wood screws.

heads can be driven faster and with less‘ danger

of the screwdriver slipping than screws having single heads.

=

Sheet-metal screws are_self

T A lag bolt 1s like a heavy

and the

~ . -

Ot

The two standard machine -screw thread series used in the United States are
- the : :

(]

machine bolts in masonry

bo1t head.,‘

. | R
’ L

s
,I

PO

_except that is"has a(n)

system. ‘\‘ |

“

provide~a means of anthoring Tag bolts, hanger bo1ts, or




SELF ASSESSMENT ANSWER SHEET

1. box, f{ﬁi;h, casing, clinch, brads
mgta] sheets | . ‘
3. old penny |
4, penpy

5, -threé&ed

6. rounded, figt
7: - tapping

8. Nafioﬁa]lCoarﬁe,-Nat1ona1‘F1ne ! L
9, wood_screw,dunsloftedf -

10. shields,




..

A [

Post
Assessment

v

. . . ‘ ‘ . ' ' ‘ ‘
- An assortment of fastenion devices is shown on this page. In each\ipace in the
numbered- column below, write the letter of the 11lustrated item thatimatches the :
item named in t@e tolumn. ' '

. . ; . .- - - .| .Q‘*nl; - o T ‘.D.‘m"‘
- .. -. | ~?y | ,] . . . B .‘ | x
D . - G -
. | £
. / B
= |
- : .
v . . :
x o ‘
T & ® W -
o, w‘t ) . Eg.
H. | S K i
A\ N
1 _ finishing nail
2 flat-head wood screw
3. ' self-drflling wood screw
g, . roofing nail v
5., .Phillips-head screw ... . .
6 . ‘flat-head sheet-meta) screw-».\ =~~~ . - .
7ore= o ,f111i§ter-head maching screw =~ e )




3
A

1
.0
ro
LI}
A
[

A
;
N B
4 . .
{
{

L 1

;Listed below each numbered item are four possible answers or completing phrases
/ Decide which of the four is corrq.k. or most nearly correct then write the

f corresponding letter in the blank space - to ‘the’ left of that. item.

8. Most nails are sized by: ,
‘a. length - | ~¢. the penny system
b. the gage system . d. "~ head diameter
9. Nails over 6 in. 1ong are genera]lyrsized'byzl
| a. the penny system w C. weight in pounds per thousand
b. "~ length in inches . d. gage number
10. Which one of the _follovgvéhis not a wire nail? v$ &
‘ a. box nail _ - Loe, flooring brad
b. casing nail . d. cut nail
1. The number of threads per inch is specified when describing which ‘one
of the following kinds ‘of screws? :
a. wood screw ‘¢, machine screw
b. drive-screw - 7 d. shegt-metal screw
12, Wood screws are sized by: | | v
a. number ' - c. diameter - «
* b. length . . d. weight per thousand
13. A fastener that is l1ike a heavy wood ‘screw except that it's instal]ed
| with a wrench instead of a screwdriver is a(n): oy
a.. Phillips-head screw c. thznsion anchor )
| b. stud bolt _ -d.- lag bolt ..
14. * Which ohe of the following need not be specified when order1ng machine
screws:
]
a. cotter pin. ~c. expansion plug
b. expansion sheild d. togglé bolt
15. "A.device used in conjunction witr lag boit for fastening in masonry ‘

o .o

’

~ . . . . , I ,
. A T T .. W

is a(n)

a. cotter pin ' . expahsion plug
b. expansion shield ..-d. toggle bolt .o
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! BASIC SCIENCE -- SIMPLE MECHANICS .
.
'S |
\

¥

:‘ ] i : ﬁ. - . ' '

N

R
Goal: |
The student will be able to identify
«  and explain. the principles of leverage, '
~inclined planes, ana\force, as it is
applied to 1jﬂu1ds and gases.

-

4

Performance Indicators:
The student will demonstrate an
understanding of the subject by.

successfully completing a Self and
Post Assessment.

?




. - INDIVIDUALIZED ,LEARNING SYSTEMS | o ;

This guide has been prepared to be a “blueprint" for the successful completion
of this module Complete the tasks below in the order 1in which they're ]1sted
check1ng off each 1tem as completed

R Read the Gpal 'and Performance {Indicators. L o }/*
| ‘ 2 Read the Iﬁtroduction. _ ! o \ L
. | o ,} 3 '
3. - Study the Information section™ This w111 prov1de you with the, '
knowledge necessary to pass the Sel and Post Assessments. v
4, Take the Self Assesgm!nt This will show how we11 you've learned the

information. If you have ‘difficulty with the Self Assessment, re- study

"the Information Sect1on or ask your 1nstructor for he]p
b

v

5. Complete the Post AssesSment and turn thezinswers in to ypur instnuctbr;r
It is recommended you score at least 90% on the Post Assessment before
o going on to the next module:




In the previous module, we” learned that stored or potentizﬂ energy must be changed -
to energy of another kind--the energy of motion, heat, or 11ght, for example--
before it can be used to do work. In this module, we will learn how energy brings
about movement in solids, liquids and gases. Putting: mechanical energy to work
wi th these substances 1s basic to gvery technical occupation.

.o
e

L]




_SIMPLE MACHINES S . o - ' ¥

Without the afd machine only a very strong man can 1ift an obJect weighing
much in excess o¥ 300 pounds With the. discovery of two simple~mdch1nes--the
~ lever and the inclined plane--we learned how to multiply the force we could exert
in lifting objects. Other simple machines--the ’ pulley, - the Wheel and axle, the

. screw, and the wedge--are really applications of the principles of the lever and
the inclined plane Complex modevrn machines--the power shovel, for example--are ".

agsemblies of many simple machines.

THE LEVER ’ . -

-~

A lever 1s a rigid bar that 1s free to- turn about a fixed point called a 9ulcrum

The Greek scientist Archimedes (387 -212 8.C.) formulated ‘the basic mechanical
principles involved in the use o
of two kinds: first class arid second class.

In a first class lever, the fulcrum is between the load and the applied force, in

a second-class lever, the load 1s between the fulcrum and the applied force.
(See Fig G-4.)

SEPOHT ANM -

. I SISFANCY. ARM
‘

uLenun

Ll
§PORY AnM ?
" AEMATANSN ANM] \

FrLenem

_levers. Levers employed to multiply force are

‘Y FIRST-CLASS LEVER . . SECOND-CLASS LEVER

"Fig. G-4. Using lévers to multiply force

t

4 .,

8'7rh




~-provides a mechanical advantage of 3 to 1. Althqugh the Yelative positions of the La&-”'

. ’ applied force and from the Fulcrum to the load point are the same for. each lever ’g g i,'”

oL e T x s

"advantage of dn 1ﬂ§11ned plane is found by dividing the length of the plane by 1ts | ‘

s . / . 25 . . . . R _
. . . . '
+ : T

In the 111ustrat10n of a~hﬁrst class lever, if the worker pushes down with a force ol ﬁ};}tf
of 100 poinds, he or she can raise the 300-pound weight. The ad¥antage in force o' R

or "mechanical advantage" made possible by the lever s thus the ratio of 3. to 1..

- The mechaiie] “advantage of anyMever 1s found by dividing the 1dngth of the effort‘
arm (fulcrum to point of app11ed force) by the length of the reststance arm.

(fulcrun to load point).  Thus,..the second-class lever in the 1ustration. aIso i 3
u_" B

load and the fulcrum are reversed, the.distances from the fulcrum to the point of

’ N
i

shown--3 feet and 1, foot, respectively N ' &

.

\d

The princ1ple of the 1nc11ned'plane is 11lustrated in Fig. G-S' The mechanicaﬁ

vertical risgz—In the example 111ustrated the mechanical ‘advantage ig 10 uSV”J | &
" divided by 4, or11/2 to1. In theory, the worker would have to exert- a; gorce Y
of only 80 pounds to move the. 200-pound ‘1oad; but 1n fact, additional: forc wouldw ‘fif9ih? S
be requi;ed to overcome the .considerablé frfction of the- mechanical system. _cﬂ_fur.; AT

FRERN

. "
| : _ O A WO
FORCE APPLIED TO LIQUIDS D b 5;§“|_gj-ff-<#' : ;w.;sf'ﬁ_. '
If.a force is applied to a movable solid body, the body w111 be set g: motion ‘b,ﬁ‘;f
Before a force can be transmitted to or through a~quuid hbwever, -t

liqujd must 5
' be confined in a closed container (or in a system of closed containers, such as’ "'j -
the'hydraulic braking system jof an,automcbile) this.1s because ‘the moleculhs bf 4;¢f'
a 1iquid slide over one another freely, an unconf1ned liquid 1s therefbre.merely

. Ay
o ghel ey e R
displaced by an applied force. . . o e UL uy,ai . s tgns~n;:.§
. REE . Y . . o - e T '~.‘ Ay
y . oo v R . . Ve, gy
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) when pressure ﬂs appl1ed to a llqgiéﬁconflned'in a closed container, the pressure e '&;iﬁ;
v, . 1s exerted equally at. all ﬂb‘olht:s ony; the’ st ‘of” the container. Thls is a C -‘-‘-"

of. jt’luw%mechanlcs established by the French

9 simp)ified- statement. of; he’ princﬂplg
SN physiclst, Blaise. Pasqal (1623~.l662_)

| and gases -means not Just: for‘c&g hut '.yforce perlumt of area of the container. Hence, -
_ v_;:_'_.:.f .__._,.-:-'I.,::.._pressure i«n water plpes is expressed'?in pounds per square 1nch (psi) e
e Pascql*"s n'r'"ihnclple 15 demonsmi:‘éq-ﬂn the sﬁactional vlew of- a hydrauli system R S

S shown m\l-“ig G The Jzpount welgl’it w*l l-'l' balmce the. 4~pound we'lght prgvided la

RN ' sthe .qrea“‘ oll.“thp larggg; plston st 'that of. the smal‘ler onei’ The sttem AR

“v u .", ‘shoym Pg" thqs " ,eally a. llydraullc maqm'nq fon multiplying force ‘hydraulic Jack
Do ::': .'f'.l"‘"f:l- J. iy "l" 4 j > !',
: -;:;\'.-:;_!‘-{‘1;;{.*..',.NQ,!‘I’ISS!;Q;.,, : e e g : : ;

I,

"",‘"_.AR’C& M‘Eb %; zhg INWCIP_LE.JJ‘*-‘ by

'.1\
el

nedes ~;_ig;h., G&ek \sclen‘tlsft who fomhulatéu the baSic "laws of levers, 15
; 4‘1\‘ f) ol . o
'perhapﬁ bes*t; reme;gbqrd i“o' '.:,h‘ls d'fscover_fy that a__body. .1nmer‘§ed 1n a: fluld is buoyed

, _:_f;"-':-compares with fhét df_tne ﬁum'»-{p, wm " F "inipla
djsglaces itseown. wefght;-a body hea ._.,‘énoudh”"tef ' fac

p&t‘ing on: wpt;e_ ;s1nk$ to“t:

,.o roas




‘o

bodies as well as on float1ng bod1es however. The f1oat1ng block of waod appears

to Tbse all 1ts weight as A result of this” buoyant force, .the sunken concrete b\ock.

_ﬁuvw.1f weighed under water, wodﬁd appear to have logt only part~uf 1ts Weight If a .-

cub1c-foot b1ock of concrete were® submerged it woild of . course displace a cubic
foot of water, end sihce a cuh1c foot of water wetghts 62 4 pounds,*the concrete

block ‘would appear to ‘weigh: 62 4 pounds less ungder’ water ‘than-on land.” If the L

block were :set’ in: 4pool of} mercury fnstead of wateh, 1ts apparent, weight Ioss would ;5'?$£

" be greater, 1n fact 1t wou1d flqat. p57” L ’ S
Gases. ltkefliqufds, have f%utdity aud take on-‘the shape of their container, but

u unlike 11Qu1ds they are easily.aompressed, -and, they expand witheut limit if, not B
confined\ih & closed container. The Irish physic1st Robert Boyle (1622-1691) iz :
discevered how the vo1ume of a gas. 13 affected ‘by the pressure exerted on’ the gas

The princ1p1e that bears his name-«Boyle s Lew--staieg that ‘the vo1ume of a dny ijﬁ@ :

gas 1s inversely,proportfonaﬂ to.the pressure to which it s subjected ¥f the

. B . - . e

; > O S .- ol o
s ;t- L .‘-. K _, B ¢ - 3 B N _"-' _- . - . -..:_. X _-.. e K
. " B . . . 6. .. BRI N 5 -
L t

temperature of the gas is: kept ‘constant.!, This means that if the VOIUme oF a ngen 5;'1' ’
quant1ty of gas 1s reduced by one«half the pressure of the gas w1}1 be doubled; i




Read each statement and dectde whether 1t is true OW‘false.:awwite T if the
statement 4s true‘ write F 1f the staxement 1s false. - 'f'_ | h

-r" R
. Ve

Rt ] .:'-'l?h'é"ﬁjl'c‘.'rum';“-o_‘f_ a 15%&4 5. the’ point: upon which, the load 1s.placed. -
L e, T T Tl T T LR e
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T 2. t;xg-The‘whee1barrow 1s.an*examg1950f a secngjc[qss TQVQPJtQ K

s
-

J

T Friction must be'taken fnto’ account in calculati
B i ,push an/object un an 1nc11ned plane., '

.

~5’¢? 'Eﬁ.ifioatingmobdect-disp1acqs water 1n tn amount equal to 1ts oWn weight
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Post
Assessment

N

»

Listed below each numbered item are four possible answers or comb1ét1hg phrases.
Decide which of the four is correct, or most nearly correct; then write the

corresponding letter in the blan space to the left of that item.

/Which one of the following is a statement of BoyJe's'Law?

a. Pressure applied to a liquid is transmitted equally in all directions
b. Gases are Jighter than liquids.
c. The volume of a given quantity of gas is 1nversely proportional to
~ the pressure acting upon it.
d. The volume of a gﬁven.quantity of gas increases with pressure.:
) o l. ' T -~
A wheelbarrow is an illustration of which class of tever? |
a. first - " " c. third
b. second . o ) “d.( fourth. -
The mechanical advantage of a lever is calculated by: .
-a. adding the length of the resistance arm to the,length of the effort
7 am ' ; ' -
b. mu]tiplying the length of the 1ever by the weight of the 1oad
¢c. dividing thé 1ength of the effort arm by the length of the res1stance
arm . . .
'd. subtracting the weight fﬁbm tﬁe forcej
o ' e . , e i ,
An inclined plane'is a: _ P
4. simple machine b. pivot =
b. -

fulcrum o d. Tlever




5. "Pressure” yleans ~ o | ﬁ I v o
o a. total force exerted by a fTuid ) C _ "
b. force per unit of area o :~ _' e
~c. cubic weight N KRR - -
~ d. weight per squahﬂ'néhx R | -
6. _. An-object\ihmersed in water appears to: .
a. ‘weigh more than it does out of water . S S
b. weigh the same as it does out of water .
c. weigh'less than it does out of water o ‘ o E
d. be weightless | | | | '
e o _ | ‘ ~ ) - S
7. ____ A floating object: o | ' e
a. displaces water in an amount equal to its own volume 2
_ 6‘ displaces water in an amount equal to its own weight . .
‘ c. ‘i1lustrates Pascal's p‘tpciple - ' ‘ o
d weighs less than it would under water ' b ?J : S
8. ____ The hydraulic jack is an application of; )
'a. Archimedes' principle ) | ' .
b Newtdh s first law of motion '
c. Pascal's principle '} R .
d. Boyle's law’ ' '
9. A fulcrum is a(n): ;
- a. lifting machin e .overwhelming: force
b. pivot point of a lever d. unit of acceleration
10. _____'Archimedes' principle. refers to: o
a. - gas pressures © c. falling objects ,
' b. floating objects ~ 8d. motion | Lo )
. .

] e - v
/ -
. ' . A\
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Instructor -
Post ﬂssessment ﬂnswers




:Goal:’ - S

The apprenticeswill be ablv to select,
and-care foroappropredate lolJlnq and
tastening tools for various fastening
J,d(VILPS and will be able to describe
the rorrocf uses, for commore factonons

4
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Performance Indicators:

. 1.« Describe the propdr selection, use

and care of plierss wrun(hvs, clamp%
hammers .and 9crewdr1vors . \

20 Identify common types of ‘fastogers
and theirmost appropriate uses. -y
o oL :
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For success ful comp]etion of thls moﬂule complete the steg;; in the order l1sted

. “below, checking each off as you complete 1t " S ,', "
? 0y . ' . ' . oS .
) .. A PR '/. ° \ . . ’ \/ ]
. LS Read the Goa] and Per'formance Indicators on the cover of this module ta _
Ve : "determme wh(at you will be expected to gam Read the Irftorductmn to . \
' . discover th1s moduie S 1mportance to" you and your trade. . o
. o, . * . . v -
Y2 Stud.y the Infq‘r:matj n sectich of the modute to acqu1re the knowledge
v " necessary to gnswer the exam duestmns whtich fo]low ‘ : ¥
) J. Complete the Qelf Apsessment exam refermnq to the Informatlon section ’
e, or askmq your fnst‘uctor where help is needed. _I.t 1S recommended you | \ ’
] . score well on this gxam be fore proceedmg., a.- o '
. "‘ ‘ ' . -t
AT . * | T
_ 4. _____ Complete the Pdst Assessment exam, and tu?*‘n yobr}nswer shegss into, -
" ypur instructor for rading,. ) ) ’

+ = . ‘ . . :'.‘: O‘Y:' . ! ’
_ complete. the ﬁsgignn nt page as in"s'tr‘uctefi [t is mconmended that you v
SR . Score at least 90% on.'the Post” Assessment or. satisfy your instructor by .

demonstrating thorou h and complete knowledge of the subJect before going
L
on to the next modu]e.\« . * ¥y i
’ [ s H .
- , / '
. . _, N [ . N d . é
» > . -t ) : '
R / A '
) ! ' v : » / * !
. . Ny
\ ) % “ d 7 v ' \to
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) - \K“Wnde var1ety of tools for. holding and fasten1ng are. common to all of the skxlled
trades. Basic toohs of these types’, such as screwdrnvers, pl1ers. wrenches, vises
D and hamnglfs , are 50 fam1l1ar that the apprent1ce may‘be tempted to bel1eve that ’ .+
_he or sfle can learn nothing new about™ them ' However, the .correct selection, use '
and mafnbenance of ho]31hg and fasten1ng tools calls for somg special-'knowledge
and skiks, and the apprentice should. therefore ‘study this modq]e carefully to S
ensure complete understandlng of the material covered -Th1s is espec1ally Jmportant

/
for the safe use of the basic tools.. Those devxcés used to fasten mater1als--na1lss -

AY

sCrews bo]ts. studs, etc. ~-w1ll be exam1ned carefully in the Q?Xt nmdule : - Y
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| 'lhfo'l"mation-': o

. '~ screworveRs CN I o
Hand" tools. for dr1v1ng and rem0v1ng screws include square shank Ph1llips and

spiral ratchet screwdr1vers as well as conventlonal screwdr1vers A hand brace
fitted with a screwdriver blt is often used for the rap1d dr)v1nq and remoying of -
screws in tonstruction work : ' - . )

: . P e Y
i r ' a v b - . ., .
S 'CONVENTIONAL, OFFSET AND SQJ%RE'SHANK SéREWDéIVERS ' .
| Examples of “screwdrivers of the -various. types used in the skilled. trades are sho 3
“ln Fig: E«17. : : ‘ A y , }
' o0 " e . . . . . '

~

Conventlonal screwdrlvers. which are made in many sizes and types, hqve flat- t1pped
-blades and wood or plastic handles. The size of a screwdrlver is, determ1ned by .-
the length of its blade. The‘tips of conventiona] screwdrlvers vty in W1dth .
- and in angle of- bevel in ch0051ng a conventional’ screwdrtver for a given job, the
apprent1ce shduld be sure_the tip-fits deeply and snugly.into the screw slot and
that the tip is neither too wide nor too narrow for the screw hedd. C]ose quarter
' ﬁtrowdrlver% and offset screwdrﬂvers are useful” for work where space 1s l1m1ted
. The heavy duty square shanksscrehdr1ver is like the conventlonal type e?cept that '

) ) ' o
a wrench can be used on 1ts shank for extra turning, leveraqe .

P;\LLIPS SCREWDRPVERS AND SPIRAL RATC T SCREWDRIVERS: - '1
> The Phillips screwdrlver s l1ke 3 cpﬁ%entional screwdr1ver except that it has a
' “cross-blade tip to fit the cross slots of Phil]ips screws Four tip sizes cover J
. . the full _range of Phill1ps screw gages. | R
' ' | e ' N
\ ,The.spiral ratchet screwdr1ver has a‘spring -return, double spiral grooved shaft.
“that turns and recesses into the handle when the handle i pushed A reversible

ratchet deyiqe in the ferrule . determines the direction of rotation of the. shaft | //fSX"
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The ratchet can be locked out to perm1t the tool to,be used 11k9 a conventhnal

scrgwquver In most makes, the,chuck- at the end of the shaft Will accept*tips of:
- N . '

) var1dﬁs types and sizes., ' g . .o .
I ~
. ~ "
A b
o, ) - :
¢ CONVENTIONAL K
SCREWDRIVELR -
.} < . . .
_ . ,
-
"v—"'.".,."x 1o v '\' .
: o e 0 sTancey_oo e ) :
) . . . . . ) 4 ' "~r-_.f -‘: § - ‘,‘i A li“/- .
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. . - SQUARE-SIHANK SCREWDRIVER S . N
. . ‘

‘¢« - .
. .-
. ’ . -

.

. T Lol /o Lar ”ﬁ"ﬂ ‘ e Eﬂ‘g S
. N :- s )
OFFSET SLINWVDIHVII! : . -
L ' ' '\ LOSE: dUAm EIC SCIE wnn/vu R - ¢

A ’

-—-—-—‘WJ w;—} ".‘ 0"‘“

L, . \‘ o .o g‘p”(,’\[ e I(I_J Senrt \H)l(l\’l K . L . X
'S . . . . A . * r 1, !
~ ‘ ‘ Fig. E-17. Sgrewdrivers
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L USE AND CARE ‘OF SCREW IVERS. o S W

drivers must be used correctly and mannta1ned carofully if

lee all tools, scr
thbi'aro to he offoct1vo and safe. For exanple, a c0nventzonal screwdr1ver will ...

+ be difficult and even danqerous to use if its ‘tip has boconw worn or is damaqed .
[f the screwdrlvor tTp\cont1nua11y sl1ps out of the screw slop, or if.it scars.. }-
’ the 'screw hedd, it shou]d be reground oﬁ flled 50 that the flat SldeS of the t1p
[ are nearly parallel. In fact it is desirable that the sides be ground snghtly
~concave so- that. they wlll be almost perféctly parallel .where the tip engages the’
, Screw slot. The end of the E\p shouId have no rounded edges or corngrs and it must
be square w1th the center line of the~h1age (See Fig E-18.) . | I B .;
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CORRECT : SOINCORREeT o U .

- . N " M .N\ . - . .
Fun.o F-18, Corvect and incorrect shapes [or screwdiver Ups . . o

| \?;,2 " . a S o
When using a screwdr1ver, the apprent1ce should observe the follow1ng rules A f
- Use an awl, a dr]T] or a nail to make the start1ng holes ébr woodscrews B /..
e, '(Rubblng a ]1ttle 50ap Or wax on the. threads of a woddscrew will make it eas1er_
“to turn it.) - - '?- ’ "~ B s p .- . \ . ..

- Whendrivij?/or remov1ng screws in a small-piece oF ﬁork hold the work 1n\a v15e' .

or clamp, not by hand. | ¥ . o | -t g . ‘ ‘

+

- To prevent the screwdr1ver from slep1ng, ho]d 1t so‘the tip is squarefwitérand'

-’

centered on the screw head, - o o .

~ . -

- Never use a screwdriver as a chisel; a pry bar, or a punch. -

. ’ . e
- Never use: pllers to ‘turn a square shank screwdr1ver / If extra levérage is needed,

use a close fitting wrench A [ A ¥ o

- Repair or discard any screwdrlver with a worn or damaged tlp. a: bent blade or a /

»

3 loose or. cracked ‘handle. | : . S I
. : ' * N . ' - -~ \
- When work1ng on or around electrlcaI equ1pment use* screwdr1vers with 1nsulated e
- handles- on1y e A ST oo PETL
- .S I ' S ' @ -
PLIERS : S o ‘. "-‘: ’ h - : .A : ) ' | 4 Tno

' Pliers are intcndod for cuttlng or bendlng w1re, cutt1ng and removlng cotter pins..
i and a var1ety of .other cutting and grippipg operations. hey are. not‘*intended for
use as wrenches fop t1ghten1ng ot loosen1ng bolts or.nutsm If m15used 1n this way,

they are llkely to slip and cause injury to the user and damage to the work ST
Pliers should not be wsed for grwpplng ObJeCtS w1th hardenéd surfaces, this dul]s

x,

their teeth. 3 - S . . _
. s a ‘ * ; L .’ ’ . .'. . . ._ . "

4 ' ]
. . . - : * » » - ‘ v )
A complete 115t1ng ot the many types of p]iers used in modern 1ndustry 45 beyond : \\ '
the scope.of th1s module, but-a few of the more widefy usgd grippjng pliers are RS ‘
shown in Fig.  E-19, The most,connmnly used type is ‘the comblnation plier. which .
o . 4'. " - "/ ‘: R . ‘\ " ‘,." /) ‘\‘ .




3 ' '

has’ a shp Jotnt that permits the Jaw openmq w1dth to be mcreased as reqmre’d for
* larqe obmcts Combmatlon phers are made in lqngths ranging from § to 10 in.
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' HRENCHES PR oo SRR
v . ! . ! -
. The kinds'd¥ wrenches in w1destuse in the. skﬂ]ed trades are those intended for )

’ t1qhtemnq and ]oosemnq nuts, bolts and‘scre -Common wrenches in this category,

Ve .
fy
’ are the open end box , socket, Allen and adJustable types. (See F]g. E-20.) . . T
. " \ ’ ’ ’ .‘ . : ' »
- Y “ * o . ¥ . . 3 . E
. w} )\ Y “"—77."‘13\;*’,-_”——‘ D {‘ﬁ . O_f“ L . Jr*@ )
_ U T ’r ' ; \ :
-t N ' ) T BOX SWRENCH ' T 7
iR o ENDIWEENCH . S ) ]
] K . .
. (‘ \’ \ !
' '\\ / R\ ) (
- G-POINT + B-POINT 12.p0INT 5, \
. EUGNI . o P ' . o
WHENCT COMMON SOCKET OPENINGS - ALLEN WRENCM SE T
( ' 3 LI ’ . ,
e _ 4 . ,)
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. 1011 FoxTAED (ew b‘lr()l,(OV Serl, 1gn ! i
- ‘x e - " " ‘ . . | |
) : Amusmm l \vm NCH g !
' : . N C : ¢ | ©
* ‘j ' ¢’ . . ) ) ) . S . .
Fig. E-20." Wrenches » . o
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Open- -end ‘wrenches have paralle] s1ded openlngs At each end A compiefe set w1]] °
lntlude wrenches of 10 or more sizes, A box wrehch d1ffers from an_ open-end wrench
,_Ln that the openﬂhg completely surrounds the bolt head or-%ut The open1ngs of.a
box wrench usually have 12 notéfies. (p01nts) to make.it easjer fq} the_user to
-"” get a new "bite" on "the nut in c]ose quarter t1ghten1ng - |
‘s i\‘ = o ] .{ . T . '.‘ o !
SOCKET'WRENCHES AP A s b '
The opening:of’p socket wrench ]lke that of a box wrench completely surrounds the
‘nut’. - The opening . pay be a'6-, B-, or ]2 po1nt type 'as shown in the iTlustratﬁon
A square opehlng 1n the ‘opposite end of the socket accepts a conventlonal level .
.'hand]e, a ratchet1ng handle, or a_ crank- type handTe for turn%ng the socket Socket -.;‘

wrenqhes are made in a w1de range of s1zes Square-drive openings of 1/4 in.,

_OPEN-END AND BOX WRENCHES * = . S - e ,}

3/8 in. »-and ]/2 in. are common

. ~ ) .. '/ | . .- ] - ’ e N | ’ . . ’
A;LEN WRENCHES T | | . T e
" An Allen ‘wrench is a light. hexaqonal steel er deswgned to fvt the recessed- openlng
, of an A]len screw head. The wrench has a right- ang*e bend near\one .end for }everage
| f Allen wrenches are made in a,w1de ranqe of .sizes. ' e _;}
- L o ST v
ADJUSTABLE WRENCHES ' .- S , ' - -

An adjustable wrench is similar to ,aniopen-end wrench except that it has a s1ngle ~.
open1nq ‘with an adjustable jaw. The thumbscrew mechanism for adJUst1ng the jaw
open1ng may 1ncorporate a 19ck1nqhdev1ce to ensure that the selected opening will ,
4 not chanqe in size durlng use. \AdJustable wrenches are ‘made in lengths from 4‘1n .
"+ to 18 in, overall. ) L E S S 4 j |
;' I 7 " . . - e )
. CORRECT USE OF WRENCHES ' SRV T
* The apprent1ce should observe the follow1nq ru]es for the correct use of wrenches
- 'Be sure the wrench fits the nut or bolt head Use of a wrench with an open1ng
of the wrong size will vesult in damage to both the work and the tool and hazard
°l;, ‘to ‘the user. .. s - o ) ‘ ‘,-" o
- Always}pUQI rather ‘than push the handle of a wrench, If the wrench should slip.
“the chance of injury is lessened if the wreneh is be1ng pulled toward the user.

| s~ when using -dn adjustable wrench, be sure the opening fits the nut accurately.
Pull only ‘against the statiQnary ‘Jaw, never against the adjustable jaw. = . R
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VISES AND CLAMPS . g0 ST A
Workers in the séyaled trad s often Find- nt neceSsary’to fa}ten mater1a1 together‘w

P
.
!

temporard]y or; to ho]d them secure]y for” dr1111ng, &aw1ng, glﬁlng and otherwn ‘”Q'
mach1n1ng or asseQb]y operat1ons V1ses and c}aMbs of var1ous k1nds are empboyed

“for| these purposei, - ='? ' -.i. i ~f§i'. D ;;g SR J-{;
- , : o tor e T NS . M , "~

i b o . ' o _ o e o_\_.‘ ) . ) : G ...-‘» PEAR s "\'.'.'-.‘ ) ¢ .
BENCH VISES - N .v'j . m'o! T‘ \. L ' )\ \\ ‘-t - ':.3"‘," ) . . -f" ’ ' ‘_-.". B

Bench vises are made in-a w1de range of styles A smal] v1se that can’be fastened ;ﬁ-‘j
to a behch or sawhorse when it is needed 'is a usefu] add1t1on to the t001 q 1lect1on-ﬁ
of a worker in the construct1on trades.v (Sesiklg E 215 ) A behch v1§e of t e type u
shown can be used fqr ho]d1ng,QPJects as 1arge as a door ora sash :

A bench v1se may 1ncorporate a- 1ock1nq swnve] basewxhat a]]ows the usér to turn fﬁﬁggﬁ S
the vise on its vertical axis to the” most cthen1ent work1ng ang]e Some v1ses | ’
used ip.'the macﬁ1ne trades can be sw1ve]ed dﬁ the hor1zoﬁta1 as wel] as the vertmca],,?r

o . -

p]ane. ' .] . ~
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" Types. commonly useﬁ mc\-[wie ,..4 {.'4,3',\.:.

5 C clamps and‘bawwclamps (seé;Frg«ﬂ

;‘.Vb:-‘;vi A .g;.'*.'..' s . ". J'ﬂ.}

. T e g
;'.g.'. :‘°§ 1 ’ )_ v Y

: ' ' ) G N 0.7 . A
~~,rnq. s&tt1ng“and pu]J1nq oF’na1ﬂs 1n constructlnn work tal]s fow?bamners ’
' p1nchbar§, prybars and’r1'ﬁ¥ﬁ§ bar$
3 : ® S ar . -' : ., ’
(Y u\ ’ .‘:.\ - { :: .- -?9.;\ !

The ﬁammer most commonly used for dr1v1ng nalls 15 the*
VﬁThe@claw 15 1ntended fbr pulllng na1l§ and Plpplng,

The_stré1§ﬁt claw hanmer 1s tha better type for r1pp
more eff1c1ent for pu]l1ng na1ls

'ln

cJaw hammer (SeewF1g ”?- 3?f
it nmy be stra1ght or curvea'

ing; the curved c1aw hamner 15“;
The hannmﬁ:head mayjbe be]l faced (s]1ght]y

fﬂ-_ ’.“CDnvex) £0 make\1t eas1er td drlve na11§ fIUSh without leav1ng 3 ’hanmmr mark . 'ﬂrtlﬂl' i
'T;;~ Sar '; hammerSaare 1% SOme cases'crosénEheckered qt the face Lo redué@ the .‘?f¥iﬂ?}.
. ,g; tendency of the hanmmr head to g]ance off the work ' T, ”b ‘ . ‘  ”“";Z
,’;ﬂi_ " '.?: Sk 3 : LA i3 'iiif&ﬂ nei i : . : 'f?i O \i;;.; L
Q:‘ 2 .Theﬁd}}wa’1 hemmer.sﬂown'ln qu 3 23 s thehhamnermcomnonlymused by lathers and* -i. ,fiigi
A f'ﬁdrywall worke%é Its*rounded face dlmples the. wallboard sl1qht1y on the f1na1 .r'_‘ o
‘éﬁlf i na111nq stroke~'mak1ng a’ snnoth depre551on that can eas1ly~be ffffeamm~The wedge~'fg'- ﬂ ﬁﬁé
- 2 shaped blade can be used for prylng wallboard 1nt0, '

ﬁA’aw

”'x u-’lhng edqe o o \ ' .'A'.:

I ErREEA (0 Al) i
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by o N lv et ety g
'_ qudr‘hammer heads ahe»»mE‘d *\f drop f‘orged steeL de a’rev terfmgned ’qu heat”tréap_mﬁ-t ,\..""

‘,N&ﬂmq hammems«vare smed by thezivm gh¥s uﬁiuthew haads mﬂng‘u ng» ,fr‘om 7 02 vtp zb df

, T hewl&ez,, naﬂi hié'ﬁa‘mh’gi‘fj";'.'(g';jpopular syze., Hammer, h«mqws arie g!enefﬂ‘l yb made :wa“;:."l’""“ '
g Cb'od"a :vmayzbbg made of - s;tée1 vlovered” wa th Tgﬂ“&her -P!"?]LS’t}j’cg, ’f,’.a:‘ -f; r, .
PRIt R e RN R e
_WQod hand]~»~ reqmr"e"hgh-tenmg and .r*ep,Jacmg' frp;n t1me «t& %mé:': ,_iPhe saye_on, ah
g '1n -”Lhe hamner head s, 511ghtly-tap@red s‘o that t;hg _h_q}tg ' ‘-& 5 "ﬁcr‘eases f‘t'b\;;;ﬂd théu& -,
% S 'm.;f[n mghtenmg ar” replacmg a vg}q baodlé';‘the f‘] t’ted‘f'ha'ﬁéle ehﬁ )\(3, : :

- »_,;;,;.‘) d'r%vanv"- fu“t]y mtm the fver "and»the méta}_ w 9’6...15 th%d»|drrvena f%rm]y mta" vséw.';"';

lqerf-_m the " end . of the handle ’*The wed'g.e ?orce& the: wood ti»ghti,y aagMnsft :th

-1. "‘ tap@red s1des of the eye to! h‘b’fd the* h’an‘dle«: ﬁkure
E'\);’. ' e .‘: ) ; V" w i '(\ ... \_ \ - _— : i‘
g ‘.:;.._ . A L "”. ¥u "ot Q', \) 'A":’ .« 1 ..’ Al ;'P 4" v ';:1 X .j-. :",‘l
:ﬁtv~;, GORRECP USE:OF hAMMER34,;~ TR S
SR .

J‘..". A '.-

Jrhe apprentme,.shoum 'observe the f‘oUomng ru‘lea fbr the corr‘ed

)
RAA
h ‘e D . _h.'l -5 ‘J' BN { FU ,""/
a"mel"s “’ o .. * "}h?"-fl‘--fi “'z . ';,' Lt ’t.‘
. V(t‘ NI e . 2% e A
: SRR AN S S R
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"”",«* qﬂp the hammeh haﬂgle,ne’ar the. end; A' Mmer held: tfmwneam%he head'cannot be .,s_,_-.,; ;
| . Swunq ‘m,t;h f’ulf’ jovée bbest contm% b ,._}._°Z»’~_:_.5;‘:'=‘ S e

.“

___‘S'itmke the ob;lect 'ﬁqdq#‘e'ly hnfh the ful] 'force ,m‘ the hammer

‘_.-p.

[ ot . '\»': s I -- " : _, L
A.vo;ld damaqmq thew_Woo‘d w1tﬁ the hammer- edqes' 2 Th1s. 15 partu:u'larly nnportant ';_;»,.\
'l"’,.'"' . 3 _ e, - 4"‘\ oA A : _-; Ry M . Ry '
Keeﬁ;’.thehhamner* ._face c'lean to prevent it fhom glancmg Off the na:‘l head L -
AfDo not u%e» the’ hammer hah_ﬂiéifomprqu or p‘cﬁ)uhqu m(» :""_1--; SRR T A ~
i 'c k *' * Mo, J".f-- ’ ..I. RN ‘.?- : 2 - : '.'..... W o o, . _.’".:. - BT e
_e\fer use ar hamner that has";_,"'a 1oose head 'l';__-.l-‘-' '_ ;‘-__._: L . . :
NAIL SETS | S , V: ) L
“In ﬁmsh work 1t is usual to set nail heads shghtly below the surface. The - ¢
;_-‘-‘devwe used for this pur‘po,se is called a nail set, ‘a punch-1ike steel tool having '
-a cup- shaped point that fits over the head of the nail.- Nail sets are made in y X
several sizes; . for a given joby the ofié used should ha?v_gla point of about the same
size.as the head-of the nail. o ,
) o . o\, L
| "' ' . \ . : . . . ) . \ ) \\
. - ..-" o . ‘,1(‘16 o .J ) ‘ ‘ . | |
'. J [ | \ _. . { . & S -" . . N e ‘
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: “"”“Before the na1l set is uséd the na11 should be dr1Ven almost Flush w1th the sur-

w';;fate’of ‘the’ wood

L]

Then, with fts point held squarely on the nail-head, the nail.

T should, be; tapped just hard enough to sink the nail abput 1/16 in. below the sur- .

face (See Fig. E-24.) Putty or some other suitable filler can}be used to conceal

the recessed pail hea1<// R : " .

v

:I,-;,.‘ PINCH BARS oy : |
' “fln cases where'a claw hammer doeé not‘prdvide enough Jeverage for kemovihg a large

'_na1],$the worker can use a pinch bar or, €ven heavier work, a prybar or a ripping
(See F1g E-25.) Bars of this type are al$o useful for prying up boards or

. ' .
F

bar.
moldeings .

[N

.l
. .,[
/ A
;
. Fig. E-24, Using a nail set - Fig, E-25. Ripping bar
2
/
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°as well as a screwdr1ver

)

Read each statemeht and decide whether 1t is ‘true or false. Write a T 4f the
" statement s true; wr1te F lf the statement is false ' ’

] i. _ ;
A square- shank scxewdr1vem~ls designed to be used as a prybar or ]eVeg\\\

_Q v ]

o e A .
. -»
. € . . - ? )

If a sErewdr1ver1cont1nually sllps from the sgpew sldt. it%s. llkely
that the tlp of the tool does not have the correct shape

The,size'bf a‘screwdriver is determined by jits overall{)engﬁh.

A-Phillips head screw has a ‘single recesséd slot. »
A screwdriver shou1d,qever befused as- a chisel, a prybar, or a punch;

-

-

A strong patr of pTiers may be used to tighten a bolt if a wrench is not

avallablo 7 : o oY

. I
< T

Allen wrenches are specially shaped.adjudtable wrenches,

7. )
2
8. _ When u51ng an adJustable wrench one should pu]l onlyﬂggalnst the
statlonary Jaw, . : _ . - S _ o
N » . -, . . .- L.
. - “ . oo .
9. Hammers are sized according to the weight of- their heads.
10. To get the best swing hammering. the worker should grasp the hammer
handle close to the he 5 | X . S
- ' ' T
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You are required to compﬂete either the Ass1gnment page or the Post: Assessment S |
exam before receiving credlt for comp1et1ng this module. ' The a551gnment cons1sts
of successful]y complet1ng the following. Please complete the Self AsseSSment

.
.“
“before doing the a551gnment or tak1n?7£he Post: Assessment . . ,_W
. » ’ Yy . |
. 1 \
A%SbeMENT‘ - M S . \\ 1 T g T
- Destribe, in your 1nstructor S presence, the Pgpper sele§t1on and use of every "‘

hold1nq and fasten1ng tool discussed in this module Your 1nstrucfor may name °
them and’ point them out, but you must descrlbe what specific purposes they are .

used for and how’to use them properly.
¢’ - < |
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o ) N ‘
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Assessment A

[ORPRE SP

n'- ' i ._ ~ -' . ’ . t PR ' . . . ;""
! A group of tools for holdiﬁg and fastEning is _shown on .this page Ir each space . .-
1 in the numbered column below‘g, write the letter of the 11Justrated tool that matches
1' ‘the tool named in the. column’l ) . . °
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S Phillips screwdriver =~ #. _____Allen wrench . 1
. . i - .« ) & . ‘ |
Vo2 ‘_ ,Box wrench ' ’ R- —e Offset screwdriver , |

3. 7 _,_ Square-shank screwdriver "6, , Slip-jdint plier ' ! . « ‘
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_ Llsted below each’ numbered 1tem are four possible dnswers or completlnq phrases
v Decide which of the ﬂour is corréct, or most nearly" correct thenawrlte the ;o

carrespondinq letter ln the b]ank Space to*the 1eft Qf that 1tem
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1 7. ___ Which one df the\followlnq wrenches. is made to fit into.a re¢essed, j
* hexagonal hble- in the bolt head? . . | B Iy
Co @” Open-end wrench c. adjustable wrench A R
S T bl L Alen wrench oo d. box wrench ' lﬁ !
. " ' b N ¢ ° i . . . . '.q
8. . Pliers are proper]y used to: o | = , 40
. , tighten bolts t C. turn square-shank screwdrivers . -
LN o b. bend\ cotter pins 4 ' «+-d.” loosen nuts . D
92 The size of a %cxewdrnvar is determined’ by ‘the . o
' . a. overall tool length - . c. diameter of 'the handle - )
T by WIdSh of the tip .~ .d. " length of the blade
\{ 10, ”;__;? Which one of the fOIIOW1ng screwdr1vers s most useful in applicatiops
' where’ working space is limited? _ n .
a. square Shank ‘ k c. offset . ,
e - b. Phillfps . +d.  ratchet . R
. . o - . \y » )
SR W I'f a screwdriver continually slips from the screw slot, the most probable
' .~ trouble is that the: - - - !
a.”.blade is bent o . ' | v
b. - tip is incorrectly shaped . ‘
€. screy slot is inaccurately mach1ned o : : .
4" d. blade is loose - B | o
N\ ° - : .
12.__ Which one of the following is a safety precaut1on re]ab1ng to the. use.
of wrenches? = = . .
a. Always pull rather than push the handle of a wrench. _
v b. Always use an adjustable wrench on square .nuts. /
¢.  Never use an end-wrench on stud bolts:. o . , ,
d. Never use an Allen wrench without a hand]e : ' >\\\\
13. Hanmers are sized by the: : | ) o
“a. length of.the handle C. weight of the head o -
.. b. Tength of the head . d, . width of the claw : f \?
. ) - '
14. . The most efficient hanner for pulling nails is the: o o
a. drywall hammer v c. curved-claw hammer e o
b. straight- claw hammer . d. ripping hammer . - .
[ .
. B
.15, The tool used to drive a nailhead below the surface of the wood without v
L scarring the wood is called a: ) e,
l\ : a. driving tool . c. center punch’ ' ot :
N b. center set ‘\»/;; . d. nail set
. ..




