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ABSTRACT ~
This self-paced student tra1n1ng module on fastening
devicesi is one of a number of modules developed for
‘Presapprenticeship Phase 1 Tfa1n1ng Purpose of the module is to
enable,students to identify various na1ls, screws, and other .
anchoring devices and to describe under which conditionis they are
best used. The module may contain some or all of the following: a
‘cover sheet listing module t1tle, goal, and performance indicator; .
study gduide/checklist wijth directiong for module coﬂblet1on- ) '
introduction; information sheet&gprov1d1ng information and’ graph1cs
covering the module topic(s); self-assessment; self-assessment y
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Upon completion of this mdduTé, the
Student will be able to identify
various nai]é, SCrews and_other
anchoring devices, and will pe gble;to
- describe under which conditions ¢héy
are best used, Lo
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Performance Indicators:

The student.w111 demonstrate knowledge |

of the subject b} successfully completing

a Self Assessment and a Post Assessment
exam, "
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Todsuccessfully‘complete thi's module, ‘complete the fo]]owihg tasks in the order-

‘listed. Check each one off as_you complete .it. '

1. .i___ Read the Goal and Performance Indicators on the cover -of this_module.
This will inform you of what you are expected *o gain from completing
this module and How you will demonstrate that knowledge. Read the
Introduction section to understand why this module -is important.

°
.

2. Study the Information section of this module to-acquire the knowledge |
reécessary to complete-the Self gﬁd Post Assessment exams. 7

- .

3. Complete the'Self Assessment exam and compare your aﬁéwers with tho;e on
' . the Self Asse%sment.Answér Sheet on the page immediately following the
exam. Re-study‘or ask your in;tructor:for help on any’questions'you
have trouble with. %he Self Assessmént exam will help you determine

how well you are likely to do on the Post Assessment.

b
“

4, Complete the Post Assessment exam and,turn your answers in to your.

?  instructor. It is recomiiended that you scor§ 90% or better on the Post *~

Assessment before going on to the next module.
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Fasteners of many kinds are used in every skilled trade and technical ogcubétion.
. _ The purpose of this module is to acquaint the Efprentice with the various types ¢ ‘
of #Esténind devices in commbn use, to iqgicate~the sizeedesignatiOns that apply
. for each type, “and to present the information needed for making the correct choice
of fastener for doing the job at hand in thé best?and easiest way. Fasteners
described incfgde nai]s;i§crews, and anchoring deviges of many types.
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Information

e - -the_pound-weight: per fhohsahd, The letter:g" employed in nail size‘desigﬁations

Récenp;chapges in materials calling for different types of'ﬁolding}devices-haye'
;Tike;sgfewsrbut_are driven with hanimers. The wood fibers-are forced into the

. driven; the threads prevent it from being pulled or forced out of the waod.

INDIVIDUALIZED LEARNING SYSTEMS

i .
. .
& ) s

3

NAILS

Widely used kinds of nai]s@jnéaude <ommon wire ‘nails, box nails, finish nails,
casing nails, clinch nails and flooring brads, which are ‘all essentially a piece of
wire with one end flattened for the head and thé_other end pointed. Cut nails and
tacks gif?er from wirg nails in that they axe made f§om flat metal shee?s. '

-

* -

Nails are made of various mgta]s, including steel, brass, copper,.stainless steel"‘
and alum{num: Coatings and‘treatments are ‘'often applied to nails to increase hold--
ing power, reduce corrosion, énd improve appearance; nails may be cement coated,
acid etched, éa]van{zed, cadmitm plated, blued, nickel plated or chromium plated.
Some ngijs are:especia]]y hardened for use in concrete o; hasonry, whi]e,othérs’
are annealed (softened) so.that _they can.be riveted. Some common types of nails,
nail points, and nail heads ate shown in Fig. H-1.

i

-

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

is the English abbrevia}ion for penny. The lengths -and gage numbers-(diameter .-
designations) of nails of various penny sizes arg given <in Table 4. ‘The smaller .~
the diameter of the nail, the highef the gage number. Nails lTonger than six inches
Bre general]y sized by inches; those sﬁ%]]er than 2d are sized by fractions of an.
inch. * Certain tfpes of"néils--brads, felt roofing nails hihge nails, plaster

nails, and some others--are always sized by inches. ?

N

>
27 4 /

brought about the deve]opment of "improved" or tﬁ%eaded.naj]s, whichjare threaded- .

grooves between the threads-when the nail, fs driven in." Once such a nail ise,

Thredded nails ¢an be substityted for wood screws in ﬁany cases,,thuS‘savinQ ‘the
, .
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time that would

Silicon bronze,

A

Ad I
be required for borﬁzg holes.
range of types and sizes and are supplied in r
brass, commercial bronze,
Fig. H-2.) '
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NAIL HEADS. °

big. H-1,

o
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Threaded naijls are made in a wi

and- oth
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> 6d BOAT Napj,

Iy —

. 4d CASING NAIL

M

4d FINISHING NAJ,,

o%;;;;5;;;Q3> \}KXHIN(,NAIL

de
egular or hardened steel, copper,
ér.materials and finishes. (See
. .
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7d FIWORING BRAD
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. 4d BARRED BOX NAIL ° &
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6d COMMON NAJ]
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Common varieties of nails’

2

1 J | ¢4 17
4 HT - 7 2,
i R {; : g i
! * 7 (/;:
1A . /2 , .,
: { : v
' s ' o v )
j"ng‘. -2, -A..,;solvclmn'm thrc:fdm.i mils
Ay P "'-' ! .
e - i . ‘ o
/: ] . A If\
: 6 R '
’. ’ ¢ ! L1 - £

P




’ . . ~ .

Y

Euzes and Gages ofSunwe

Commonly Used Nails

- T Lo &::::;-— p -—"—:':.:;— —— P St s mrrtdoliond ~:l\;;:..: —_—lrlirTi: ‘:;—::.-:i":.
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. Leng.th ) -- Box and R
‘in . Common chsing Coated Finish,
. _incheg* hails Chails L) dads | onailg
- 1 ' 15 f&:15-1/2 i 16 16-1/2
: 1°1/4 14 14-1/2 15-1/2 15-1/2
| 171/2 r2-1/2 | gy 14 =71 5. :
1-3/4 12-1/2 ~| 14 - ! 13-172 | 15
| 2 11-1/2 12-1/2 | qf Py
. i2-1/4 C 112 -1/2 f 12-1/2 13
[ 2-1/2 10-1/4 =172 1 112179 12-1/2
od 1 9-yy 10-1/4 11-1/2 [:11—1/2- 12-1/2 ‘
, 10 3 9 1o-1/2 | 1y 11-1/2
. 12d 3-1/4 9 Clo-1/2 | 1o 11-1/2
' 16d f 3-1/2 / 8 - 10 P9 J 11 '

) v 20¢ 4 6. 9 7 10 -
30d [ 4-1/2 5 9 ; 6 P Y
1Cd | 5 [ 4 8 5 | :

504 5-1/2 3 . - 1., .
. GOd _6 ‘ I 2 il ‘ \[‘ 3 - ) - hd ,
v “Coated nane are 1/8" shortey, ’ i
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SCREWS
Next_ to nails, the most common fasten1ng dev1ces are screws
screws are cons1dered here :

Three t}pes of
wood, Sheet: meta] and mach1ne screws.

UOOD SCREWS

After the ‘'screw 1s 1nserted
Wood screws are usua]]y ‘

removed more easv]y than a hait,
\ than nails, and it generally takes more time to drill 3
screw than to drive a nail. Wood screws are made of soft steel, copper, copper o )
a110}§, or a1um¥num, The stee] SCrew may be plated op e;a;ed to retard corros1on ]
- Or match-the finishﬂof hardware. oot o
The shank d1 ter

' 4
from 0 to 24; the hlgher the number, the gr ter |
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the diémeter (just the opposite of the gage of wire nai];): Standard wood-screws
. are avai]agle in lengths from 1/4 in.-to 5 in."and Sr; designated according-: to -the
. shape\of the head as flat, round or gva]. Some screw heads have a. single siot for
_the §crewdri6er; thers have a Fecé§bed ¢ross’slot, known as a Pﬁj]]ips head.

(See Fig. H-3.) '

Onhe

g wood Screw that has a sharp off-center slot cyt

along the shank. (See Fig. H-4.) Thg sharp edge of the

slot cuts threads. into the wood as the screw turns; it also provides space for
“some of the wood shavings. 2\ P
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Figo H-3. Wood SCIrews:

(A) 1t head, (D) round head, c g Heq, ) ‘ -
(C) oval head, all single- A selt-dh g wood serew

slatted: (D) flat head,

Plulthps cx'osslsluucd
L4 .

—_— .
_The selection qf‘the~right screw for the job depends_on the same considerations as
the' choice of the right'nai]: the material or materials to be fastened, the-- ‘
! on.will be subjected, the environmental condi tions
he %inishgd work.
For ordinary purposes where the
(uncoated) Screw is Used; when t
,cdntact‘yfth moisture, a coated
is used Jh work where the screw

sunk.




-

)

’

Y

X

s]otted heads and with less danger of the screwdriver s11pp1ng, for these reasons,

they are much uséd in product1on work. The drive screw, which has long sp1ra1

ribs and is designed to be.driven in with a hammer, is used-where speed and economy

in fastening.are important factors, it is most su1tab1e for use with soft woods
AN .

SHEET-METAL SCREWS S
~ She&t-metal screws are made of hardened stee] and are Self-tapping; that is, they

~
B

.
L CA . 1

‘cut or form threads*as they are turned into-a p1lot ho]e that is molded, punched

” They may have f]at,vround oval of/ﬁther

type heads, with single s1ots or Ph11é1ps recessed slots. (See Fig."R<5.) Sheet- *
nimber (diameter) from 2 to 14 and by ]eng%h

dr1]]ed or pierced in the material.

" metal s)crews are 1dent1f1ed by gage
from 1/8 in. to 2 in. or more.

~ .

[

MACHINE SCREWS . _
-Brass or'steel héchine screws are used fon'the assembling, of metal parts. Machine
< Screws can;be driven only into pre-dritled and threaded holes matching the screw
'They have slotted or sdcket heads, which may be round,'
fillister, binding, pan, truss, flat or. hexagonal." The screw body is-

A %ew.of‘ s

gage or-into mating nuts.
oval,
uniform in diameter over\its full length, and the screw t1p is b]uht

‘the most cogmon mach1ne -screw styles are shown in F1g H-6.

. B NP N o e
. W . . Vg”_ - g
2 . 22
_ SN S n = N R
A Y B ¢ b B v B
l‘-‘n.:. “-—)_/Shc(‘l-m(‘ll.ll SCICWS: Fig, H-6. Machina screws:

. (A) flathead; (B) reund h¥d;
. (C) oval head; (D)iliiste] head ®

“.

(A) LAt head: (B) round head:

(CY oval head; (D) binding head N

-
.

Machlne screws are designated by s1ze (determined by the d1ameter), number of

threads o the*inch, and 1ength D1ameters ]ess than 174 in. .are des1gnated by

: gage numbers ranglng from 0 to 12 and from /4 in. to 1 in. by fractlons of an 1neh.
Two standard machine- -screw thread series are used in the United States--Nat1ona1

Coarse and National-Fine. (See Table 5.)




" nuts~and studs dnd 2) shields, p]ugs and anchors

a

TABLE 5 o '

‘ _ NQUOnlleuuée(uuiNahonalI\ne - ' .
Sczew lhleads o o .
, hddthlne sczew - ; 'Ihredds per n)(h ..
Nominal Riameter Natunnﬂ coaree National fine .
slze (in.) . . (NC) (NF) T
O 0.0600 N .80
S 0.0730 " 64 . 72 :
#2 0.0860 ) 56 _ 64 L.
. #3 0.0990 . 48 S 56 '
PR ¥ LY 0.1120 . 40 48 N
45 ¢ 0. 1250 - 40 ; . " 44 )
# 0.1380 - . . 32 4 N 40 = -« .
kg o 0.1640 - ¥ 32 . 36 -
#10 .0:1900 L | 32
#12 0.2160 .24 28
VA 0. 2500 20 .28 :
; 5/16" 0.3125 . 18 24 .
313 0.3750 . 16 . 24 S
7/16" - 0.4375 , > 14 / 20 -
1/2" b - 0.5000 13 1. 20 \
9/16" - | 0.5b25 12 18, v
5/8" l 0.6250 ° - 14 SR 18 . .
3/ 0:7500 10 16
/g 0.8750 9 : ‘14
1" *+1.0000 8 4 14

ANCHORING DEVICES Co
A wide variety of anchoring devices are used as fasteners whefe na11s or screws
would be’ 1nappropr1ate in terms of holding power, permanence, or su1tab111ty“for
special fastening needs. Two common categOr1es of anchoring devices are 1) bo?ts,
\ ' ’ ’15

-]

BOLTS, NUTS AND STUDS - ’ ’ .

_Bolts, Tike_screws, have threaded bodies. ‘They differ from screws mainly in head.

styles and range of types and sizes+ In general, bolts are not designed to be
turned d1rect1y into the mater1a1, in the manner of self-tapping screws, but must
be 1nserted into a pre- threaded hole or through a clearance hole’and then 1ntd a
mating nut. The bolt has an‘external or male thread; the nut an internal or _
female thread * Studs are s1m11ar to boits and screws except that they are 4readed )
from Bo'th ends; one end of the stud is screwed into a threaded hole, and ch

jecting end is f1tted with a nut. ' . \ Lot /

pro-
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‘ Bo]ts are. des1gnated by type finish, thread S1ze and pitch and length. Bo]tvhead
and nut shapes 1nc1ude hexa nal, ‘'square, round, T- shaped and mushroom. The bo]t\
‘ head may be chamfered “the ﬁ; of the head may be p1a1n or slotted, and its bdse.
. may be squared.off or angled. The thread may cover the entire shank,. or there
' ‘may be an unthreaded port1on extend1ng to the base of the head. JJust beﬂow the
head there may be a neck that jis square (often combined with a round head) r1bbed
f1nned e111pt1ca1, ova] or kéyed. »Bolt ends are usually blunt, Bent bo]ts have
radius bends, square bends, U bends, or eye bénds in place of heads.
N e o . b
Three familiar types of bd1ts are i]]hstrated in Fig. H-7. The carriage po]t has
=an oyal, uns]otted head and a“square neck that engages the wood or, other mter1a]

-

LY

and prevents*the bo]t from turning when the.nut is app11ed The mach1ne bo]t has
a square or hexaqona] uns]otted head, which is held by a wrench wh11e the nut fis
be1ng t1ghtened "A. lag bolt (1ag screw).1s Tike a heavy wood screw except that it
has an uns]otted boTt head and must tHerefore be instaTled with a wrench 1nstead
of a screwdr1ver It is often used in connect1on w1th an expans1on sh1e1d

;r.:x

~

»
‘ ‘: *.Fig. H-7. Some familiar bolts:

. ( * A) carriage bolt; B) mach1ne o
a : boit. C) lag bo]t or 1ag screw

-
N
N

o

.

Bolts are made for.a wide range of purposes. There are se]f 1ock1ng bolts, tamper-
proof bolts of special head des1gn requiring match1ng tools for installation or
removal, bolts that include preassembled washers, and self-sealing screws. Nylon
bolts and nd;s are-used for some app11cat1ons .

oW LR

#. -

Cotter pryé or lock washers aﬁe often used with bolts to prevent the nut from -
work1ng/Joose. The cotter p1n 1s-thrust through a hole in the end of the bolt,

and the two ends of the pin are then separated dnd bent back. uThe edges of a sp11t-
ring lock washer or the fiultiple edges of a toothed lock washer cut into the bolt
head\Qr nut to keep it t1ght (See Fig. H-8.) P]a1n washers nﬁy be used under -

i bolt heads or nuts to prov1de increased bearing surface. "o
] . . ' ~
. ’ )
. A LS . - 3 A
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Fig. H-8.¢ Devices used.for securing nuts
ha
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SHIELDS, PLUGS_AND ANCHORS . L e

-

When a 1ag screw, ‘a hanger bolt or ‘a. mach1ne boit is' to* be driven into a ‘masonry -

wa]T, an expans1on sh1e1d of the proper s1ze is first 1nserted into a ho]e drilled
1nto the wall. The shield, a mal]eab]e 1ron split cast1ng with 1nterna1 threads,

exnands when the bolt is drﬂven in, thus- exert1ng pressure against the sides of

. .thé ho]e and providing a secure anchor. IR ) '

-

- -
2 . g
. ’

Other deV1ces similar to the expans1on sh1e]d are 1ead sh1e1ds, p]ast1c f1ber
expansion plugs, expansion anchors and togg]e bolts. The*lead shields and the
expansion plugs are used‘w1th wdod $érews. (See F1gs H-9 and H- 10 ) Expansion :,
anchqrs are used pr1mar1]y to fasten f1xtures -to" plaster walls, compOS1t1on wall- -
board and drywa}] ,As the strew 1s dr1ven 1nto the wall, the expans1on anchor
spreads and 1ocks into place; the ‘screw 1s then removed, 1nserted‘through the |
_fixture, and re- dr1ven=1nto the anchor. ToEg]e bolts are Used to fasten woodwork
or f1xtures to hdéllow wa1]s and ceilings. The expanding section remains folded
aga1nst the bolt until 1t is 1nSerted into Lhe drilled hole; it then. p1vots or-
Spreads and bears against the inner side of‘the wa]T“as the " screw or nut is tight-
ened. - (See F1g H-11, ) ' '

Aao.,,

AN
v

Leld expdusion shwld (wnh Tag bolt)

. ' S nRACKPT(N&OlUlRI]LM
gtzmu;ndé“"f”ﬁlﬁiajﬁs> . . TO BE FASTENED TO WAL

— s

SEL qu PROPIRSIZE WOOD SCRI'W,
FIBEIIPT UG AND TWIST DRILD, .
ONEY PHE FEREADLD PORTION OF ot .
PHEL SCREW MUST ENTER )1 P .
L Fig. H-11. Spring-wing tog,glq bolt:.
Y(A) mserted. with wings Iolded

';.‘,i_;, H-10., {B) tnghl(.ne‘d, wings expanded




t r

‘ a? " .. . .- INDIVIDUALIZED LEARNING SYSTEMS

-

[} Self .
Assessment

- hd N ~
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After you have studied thé material 1n the Information sect1JL, complete the

+

exercises by wr1t1ng the word that belongs 1n each space.

-~ ? .

> . ’ and

H

2. Cut nails are made from flat

v .
3. Most nail are still-sized by the.

. . . M - ®
P -
o ’
.
. . .

4. In nail designations, the letter "d" stands for

system.

- x [ .2

5. Inmany cases,

\~1 OJ
3 ‘ y
6. Screws having,

1. Besides the common wire nail, other widely used forms of wire nai]s,are,

nails can be used in place of wood screws

heads can_be driven faster and with-less danger

T

9. " A'lag bolt is Tike a heavy -
' bolt head.

Rl
oW Sy
-

"10.. Expansion
' w.,: . machine bolts in masonry

”~

L4

of the screwdriver slipping' than screws haV1ng¢s1ngle. heads%
7. Sheet-metal screws are self oo R

) . : . SN

’ vl ’ .- Y TS N
! 8. The two standard mach1ne -screw thread series used in the United States are‘

. A , !
the and the .V ! o i
’ v . R ; ~

"¢ _except that is has a(n)

~

prov1de¢a means of anchoring lag bolts,  hanger bolts, or

-3
b

Y
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©
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" SELF ASSESSMENT AN
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‘ .
1. "box, finish,

old penny
" penny

threaded

1
o

»

6. rounded, flat

tapping’

10. shields

. "
S "\,i" in S .
“Rﬁp
S
A .
-

Ry %? y

*

2. metal sheets .

8. National Coé}se, National Fine

2

SWER "SHEET

casing, clinch, brads

¢

Ve
W

I 4

]

wood screw, unslotted
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* Post -
Assessment

.

~
An assortment of fasten1on dev1ces is shown/on this page In each space in the

. numbered column below, write the letter of’the illustrated item that matches the

item named in the column. . ' . N fvg
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flat-head wood ‘screw
self-drilling wood screw
robfing nail.

Rhil1lips-head screw

flat-head sheet-metal screw .
fillister-head machine screw.’
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Decide which of the four isvéorrect, or most nearly correcty.then write the
corresponding letter in the blank Space to the Jeft of that item.
.. : v o :

Most nails are Sized Qy:

a. length : A C. ~ the penny system e
the gage system d. head diameter
Nails over 6+in, Tong are generally sized by: v .
a. the’penny system ‘- C. weight in pounds: per thousand
Tength in inches d. gage numper . o

Which-one of “the foiJQﬁ?;;’;;.ﬁot a wire nail? -

a. box nail C. floor?ng brad
b. casing nai1 - d. “cut nail

- The number of threads per inch is specified Qhen describing which one

of the following kinds of screws?
a. wodd screw C. machine screw
drive screy +; d. sheet-metal screyw .
‘ Wood screws are sizegd by: . .
a. number C. diameter .
b. Tength 5 . d. weight per thousand
A ?astener that is like a heavy wood screw except#4that it's installed.
with a wrench instead of a screwdriver is a(n): o
. a. Phillips-head screy C. expansion anchor
gﬁi% b. stud bolt ‘ . d. lag bolt
Which one of the folloking need not ba specified when ordering machine
.Screws: _ . ) 2
a. cotter pinw_ " C. expansion plug o
' €xpansiop sheid d. toggle bolt o
A de¥1ce used in conjunction with lag bolt for fastening in masonry -,
- is a(n . ,
a. cotter pin ‘ " C. expansion plug
éxpansion shield d. toggle bolt
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