Every small engine repair job requires the use o
tools. These tools may be divided into tw
groups: hand tools and power tools. Hand tool
get their name from the fact that the hand supplie:
the power to operate them. Power tools however
are operated by electricity or air hydraulic power
In this unit we will study the most common smal
tools you will use in repairing small engines.

LET’S FIND OUT: When you finish reading and studying this unit you should be able to:
Identify types of wrenches used to repair small engines.
Identify the common types of screwdrivers used on small engines.

Describe the metalworking tools used for small-engine repair.

1.

2.

3. Describe the common types of hammers and pliers used in the shop.
4,

5. Identify the common power tools used to repair a small engine.

HAND TOOLS

Wrenches

Many small-engine parts are fastened together
with bolts and nuts. Wrenches are tools designed
to tighten or loosen boltsand nuts. Since there are
many different sizes of bolts and nuts, wrenches
must be made in many different sizes.

The size of a wrench is determined by the size
of the nut or bolt on which it fits. The wrench
shown in Figure 2-1 has 11/16 stamped on it. This

Figure 2-1. The size of a wrench is stamped on the
handle or head. ' :




Aace és the flats and that1 tona bolt head or

nsin the metric system or
in the U.S. customary system. Both of these’ sys-
- tems are-explained.in the chapterx«on measure-

ment. ‘Metric wrenches ‘have sizes such-as 10,

immand 12mm. Wrenches made under the U'S.
customary system have fractional sizes such"as

5/16”,3/8”,7/16",1/2"and 9/16”. In the past, Amer-
ican engines had only customary sized bolts and "

_ riuts;-while foreign engines used the metric sizes.

A mechanic needed two-sets of wrenches to work

on foreign and American motorcycles: American
~engine:-manufacturers, like other Amer-

ican-industries;.are changing slowly to:the metric

.systems Before long only metrlc 51zed wrenches
will-be:necessary. - :
Open-End Wrench. An open-end wrench has an

i .opening at.the end to' allow the ‘wrench to be

-:. placed :on abolt’ernut, Figure 2-2. Most open-

.rend swrenches.-have different-sized" openings on

.- each end=An:epen-end wrench:should not be used

‘to loosen extremely tight-bolts or nuts because it

.can eaSLly ‘shp off ;

Flgure 2. An open- end wrench has an openmg to
~allow placément on a bolt” or nut (Snap On Tools
Corporatxon)

wrench is 11/16inch

: Snap—On Tools Corporation)
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10 INTRODUCTION — WHAT IS A SMALL ENGINE

dle. Sockets are made in all the U.S. customary
and the metric sizes to fit any size bolt or nut. A
number of different-sized socket wrenches can be
used with one handle. '

Sockets are attached to their driving handles
and attachments by a square hole at the end of the
socket. Socket sets are made with different-sized
square drive holes. For small bolts and nuts, such
as engine shrouds or sheet metal, socket sets with
a 1/4-inch square drive are useful. For general
purpose work, a 3/8 drive set is popular. Heavier
work requires a 1/2-inch drive socket set.

Besides having different opening sizes and
drive sizes, sockets have different numbers of
points and different lengths. The socket shown in

Figure 2-6 has six points or corners that hold the

nut or bolt. The socket shown in Figure 2-7 has
eight points. The fewer points, the more strength
the socket has, but the harder it is to slip over a
bolt or nut. ‘ ‘

Figure 2-7. A socket with eight points.

-Figure 2-8." A deep socket is used for long bolts o

studs. (Snap-On Tools Corporation)

The socket shown in Figure 2-8 is an exampl
of a long or deep socket. It is useful for driving
nuts on long bolts and studs or working in a deej
hole. :

‘A large number of handles and attachments i
available to drive socket wrenches. A group o
handles and attachments is shown in Figure 2-9
The sockets, handles and attachments must al

have the same size drive.

The handle shown in Figure 2-10 is a ratchet. A
socket wrench is-attached to the square drive or
the ratchet handle. The socket is then placed oves
a bolt or nut that is tightened or loosened by
rotating the socket handle. The ratchet has &
freewheeling or ratchet mechanism inside it that
will allow it to drive the nut ih one direction and
then allow the handle to move freely in the othe:
direction without driving the nut. This permits
fast work in a small space because the socket does
not have to be removed from the nut each time it
is turned. A lever on the ratchet handle allows the
mechanic to choose the direction in which the
ratchet will drive. :
Torque Wrench. When small-engine parts are
reassembled after repair, the bolts and nuts must
be tightened to exactly the correct degree. A spe-
cial type of socket handle called a torque wrench
is used for this purpose. A torque wrench mea-
sures the force applied to turn a bolt or nut. This
force is called torque.

There are many types of torque wrenches. One
popular type shown in Figure 2-11 uses a beam
and pointer assembly. During tightening, the
beam on the wrench bends as the resistance to
turning increases. The torque is shown on a scale
near the handle. Another type of torque wrench s
shown in Figure 2-12. This one has a ratchet-drive:
head. An adjustable handle and scale allow the

'
l:ﬁa&.;‘u_.... Windbdosin Bradte, mred Rawee d
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T i Figure, 2-10. A ratchetﬂwﬂl drwe a socket wrench in
S d@B either direction. (Snap-On Tools ‘Corporation)

PIVOTED HANDLE

<HEAD .
POINTER

“BEAM R

DRIVE SQUARE MEASURING ELEMENT

Flgure 2-12. Some torque wrenches have a ratchet
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mechanic to adjust the wrench to a certain torque
setting. When that torque is reached, a clicking
signal warns the mechanic that the bolt or nut is
tightened to that torque.

Adjuszable Wrench. The adjustable wrench
shown in Figure 2-13 is made to adjust to bolts
and nuts of different sizes. These wrenches come
in lengths from about four to about 20 inches. The
larger the wrench is, the larger the opening can be.
For example, a six-inch adjustable wrench will
open 3/4 inch wide while a 12-inch wrench will
open | 5/16.

There is a right and a wrong way to use an
adjustable end wrench, as shown in Figure 2-14.
When tightening, the wrench must be placed on
the bolt or nut so that the stress is piaced on the

stationary jaw (the jaw that does not move). If

used incorrectly, the wrench can slip, hurting you
and damaging the nut or bolt. In addition, the
adjustable jaw of the wrench can be damaged.

Figure 2-13. Anadjustable wrench adjusts to different
sizes. (Snap-On Tools Corporation)

RIGHT WRONG

Flgure 2-14. Always put the stress on the stationary
jaw. (General Motors Corporation)

Figure 2-15. A hex-head (allen) screw and wrench.,

Hex Wrénch. Many drive pulleys on sms
engines are held in place with hex-head screw
These screws require special wrenches. An exan
ple of a hex-head screw.and wrench is shown i
Figure 2-15. Hex-head screws and wrenches a;
often called allen screws and allen wrenches. He
wrenches are available in sets of different size
with the size determined by the size of the screw
which they fit. They are made in U.S. customar
sizes suchas 3/32and 1/8, or in metric sizes such a
4mm, Smm and 6mm. '

Screwdrivers

Many engine components are held togethe
with screws. A screwdriver is a tool used to turn o
drive a screw. It should never be used as a pry ba:

i — HANDLE

Figure 2-16. Parts of a screwdriver.

kd&‘-‘-}.‘»;» PRNS N
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from wood: “but plastlc is'more common Shanks

shanks are r
. see below, screwdrivers have'different types of
blades to dI‘lVC different.types of screws!

called. ﬂat-blade screwdrivers, Figure 2 17 The

- | Flat- -Blade Screwdriver. Screwdrivers® used to
drive a screw with a straight slot in thé top are

length of these screwdrivers sometimes is glven byi '

the length of the.;shank and sometlmes by the
overall length. Care must be taken to use'a’screw-
driver that fits the slot in the screw properly. The
blade should fit into the slot snugly. Otherwise the
head of the screw may be damaged.

Phillz'ps Screwdriver. A screw with crosscut slots
is driven by a phillips screwdriver, Figure 2-18. A
phllhps screwdriver.is niot l1kely to slip out of the
screw. These screwdrivers come in sets of various
lengths and blade sizes. The blade sizes are based

on a numbering system- frorn ® (smallest) to 6

(largest)

Figure 2-18. A phillips screwdriver is‘used with phil-

lips screws.
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Pliers

Pliers - are tools made for gripping: thlngs that .
ST WdIIVCI‘S do not fit. Phers are .

wrenches’ or § ;
never used to drivea nut, bolt or screw. Thé phers
shown in Figure 2-19 are called slip-joint pliers
because there is a slip joint where the two jaws are
attached. The slip joint allows the pliers to have
two jaw openings: one for: ‘holding small objects
and one for holding larger objects. These pliers
are used for pulling out pins, bending wire, and
removing cotter keys. Slip-joint pliers come in
many different sizes. They are grouped by their
overall length,

Figure 2-19. Slip-joint pliers are used to hold small

objects.

Hammers

The hammer shown in Figure 2-20 is a ball peen.
It has & hardened steel head and is used to drive

punches and chisels. Since the ball peen has a

hardened head, it should never be -used to
hammer on a small-engine part. The part could
easily be dented or otherwise damaged. Ball peen
hammers are made in different sizes and are

L.

Figure 2-20. A ball peen hammer is used to drive
punches and chisels. (Snap-On Tools Corporation)

F: pair jobs require the use of a hammer. .

-used to polish, smooth or shape by removing bits

Figure 2-21. Soft-face hammers protect engine parts,
(Snap-On Tools Corporation) ’

grouped by the weight of the head. Small ones.
weigh as little as four ounces and big ones welgh
more than two pounds.

When a small-engine part must be hammered
care must be taken not to damage it. A number of‘
hammers, Figure 2-21, are made with heads softer
than small-engme parts. The common soft-face:
hammer heads are brass, rubber, plastic and;
rubber-covered steel. The mechamc must choose
the correct soft-face hammer for a particular job.

Metalworkmg quls

' Many'small-engine repair jobs require the use
of metalworking tools to cut or shape metal
Files, hacksaws; chisels, twist drills ,taps, and dies
are metalworking tools.

File. A file, Figure 2-22, is a hardened steel tool

of metal from the ob)ect The face of the file has

EDGE

" TANG HANDLE

it
NN

1
POINT - FACE

Figure 2- 22 Afileis used for forming and smoothin
surfaces.




Figure 2-25. Twist drills are used to cut holes. '

pointed end, the tang, ‘is“shaped to fit into the
handle. A handle must always be attached when

tang.
Hacksaw. A hacksaw, Figure 2-23, is a saw

d,other metal parts that are
he hacksaw may. have
n adJustable frame which can
icksaw blades of different lengths:Hack-
s are made in different lengths and with

numbers of teeth. -
I A chisel is a bar of hardened steel with
g edge ground on one end. Itis uséd.
er to cut or shape metal. The chis
ure 2-24 is the most common. It isc
d*chisel.
wist Drills. Twist drills, Figure 2-285, mounted or
chucked in an electric drill, are used to dr111 holes.
There are three parts to a twist drill. The end of
the drill is called 2 point, the:spiral portion the
_ body, and the part that-fits in the electric drill
- motoris the shank. The tapered-shank drill fitsin

rows of cutting teeth. Files are made in dlffercnt;”_
. lengths, measured from -the:tip to the heel. A

filing to protect the.mechanic from the sharp.

ned:to -cutsmetal. Mechanics use a2 hacksaw... -

. USING TOOLS 15

OOCCCO0D0000000

a special tapered*¢huckin a'drill press or lathe.
+., The. straxght-shank"drﬂl*com’monly is used in

portable drill motors
Tap: A tap,Figurel2:26;:is a"metalworking tool
designed to make or repair inside threads. A tap
of the correct size is installed in a holding tool

~called atap wrench: The tap isthen drivenintod

hole either to make new threads or to repair dam-
aged ones. Taps come in a variety of sizes. '

-Die. A die, Figure 2-27,.is a metalworking tool

to repair or make outside threads. A die is

Figure 2-27. A die is used with a die stock to make or
repair outside threads.
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used in a tool called a die stock. The die is then
driven down over the part to make new threads or
repair damaged ones. Like taps, dies cdme in a
variety of sizes.

POWER TOOLS

Power tools are tools operated by electricity
and air hydraulic power. There are several power
tools used in small-engine repair. The most com-
mon are the electric wrench, electric drill and air
impact wrench. '

Electric Wrench

Anelectric wrench, Figure 2-28, has an electric
motor operated by a trigger on the handle. Spe-
cial heavy-duty sockets are attached to a socket
drive at the front of the wrench. Holding down
the trigger spins the drive and socket. A reversing
switch allows the mechanic to loosen as well as
tighten boltsand nuts. The main advantage of the
electric wrench is speed. Its motor drives a socket
much faster than it can be driven by hand. Electric
wrenches are especially useful for disassembling
parts held together with many bolts and nuts,
such as engines and transmissions. '

1

Figure 2-28. An electric wrench drives bolts or nuts
electrically.

Electric Drill

An electric motor operated by a trigger on tf
handle drives a chuck at the front of the electf
drill, Figure 2-29. This power tool is used not on
to drill holes, but also to drive engine cylind
hones and deglazers. :

Figure 2-29. Twist drills are driven by an electric dril
(Black & Decker Co.)

Figure 2-30. A bolt or nut which is difficult to loose
may be removed with an impact wrench. (K-D Tool




Air-Impact Wr_e_rlgl:

alr to rotate a socket attached to the drive on th

wrench. A reversing switch allows the mechanic:

to loosen as well as tighten. Many air wrenc
are designed with an impact feature. An imp
- not only drives the socket but also

"’-'—iv1brates or 1mpacts it-in and out. The force of the'
) 1mpac helps to.loosen.a bolt or nut that is diffi

. 'cult to 1 remove.

'NEW TERMS

adjustable wrench: A wrench designed to adjust
to different sizes of bolts and nuts.
air-impact wrench;
" “pressed air. o
chisel: A bar of hardened steelwitk

ground on one end. dt.is driven;with-a: ha‘mmer iR

to cut metal
combination
one end and an open end at the other.
die: A tool used to cut external threads.
- electric drill: A drill powered by electricity.
-electric wrench: A wrench powered by electricity.
file: A hardened steel tool with rows of cutting
edges used to polish, smooth or shape by re-
moving metal. '
flat blade screwdriver: A screwdriver with a
blade or tip made to drive common slotted
SCTews.
hacksaw: A saw for cutting metal.
: hex head: wrench: A wrench used to tighten or
" loosen allen, hex-head or hollow-head screws.
open-end wrench: A wrench with an opening at
the end to allow it to be posmoned on the bolt

A screwdriver with a point

.wrench powered by icom- ~ =

wrench with asboxendat &

, used for driving -phillips-
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utomotive component.
.chments: Tools used to

ch that fits all the way
d is made to be detached

r.u_se“d:to cut internal threads.
A ‘wrench designed to tighten
“bolts or nuts to the correct tightness or torque.

twist drill: A hardened cutting tool made to cut

or drill a hole.

SELF CHECK . = .

~ 1. What are wrenches used for?
'2 In what two ways are wrench sizes
" specified?

wh 3" What does J0mm mean when stamped on

" a wrench?
4. Describe an open-end wrench.
5. Describe a b6%-énd wrench.
6. Describe a combination wrench. *
7. Explain how a socket wrench differs from
other types of wrenches.
8 D e wh e wrench is and why
d.
9. Describe a flat blade screwdriver.
107 ce.hammers used?
I1. —For what are pllers used on small engines?
12. List foilr metalworkmg tools.
I3. List three power tools used in the shop.

DISCUSSION TOPng ANb.ACTavaTsEs

1 Study the tools m your school small-engine
shop How. many can you name?

2 Make a list of the hand tools in your home

" garage. :

tener that fits into a




