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MAINTENANCE PRACTICES



The publishers of this Aviation Maintenance Technician Certification Series welcome you to the world of 
aviation maintenance. As you move towards EASA certification, you are required to gain suitable knowledge and 
experience in your chosen area. Qualification on basic subjects for each aircraft maintenance license category or 
subcategory is accomplished in accordance with the following matrix. Where applicable, subjects are indicated by 
an "X" in the column below the license heading.

For other educational tools created to prepare candidates for licensure, contact Aircraft Technical Book Company.

We wish you good luck and success in your studies and in your aviation career!
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7.3 ‑ TOOLS

The aviation maintenance technician spends a major 
portion of each day using a wide variety of hand 
tools to accomplish maintenance tasks. This chapter 
contains an overview of some of the hand tools the 
aircraft maintenance professional can expect to use. 
A technician encounters many special tools as their 
experience widens; large transport category aircraft 
have different maintenance tasks from those of a light 
airplane, and special hand tools are often required when 
working on complex aircraft.

This chapter outlines the basic knowledge required 
in using the most common hand tools and measuring 
instruments used in a ircra f t repa ir work . This 
information, however, cannot replace sound judgment 
on the part of the individual, nor additional training as 
the need arises. There are many times when ingenuity 
and resourcefulness can supplement the basic rules. 
Sound knowledge is required of these basic rules and of 
the situations in which they apply. The use of tools may 
vary, but good practices for safety, care, and storage of 
tools remain the same.

COMMON HAND TOOLS

SCREWDRIVERS
The screwdriver can be classif ied by its shape, type 
of blade, and blade length. It is made for only one 
purpose, i.e., for loosening or tightening screws or screw 
head bolts. Figure 3‑1 shows several different types of 
screwdrivers. When using the common screwdriver, 
select the largest screwdriver whose blade will make a 
good fit in the screw that is to be turned.

A common screwdriver must f ill at least 75 percent 
of the screw slot. If the screwdriver is the wrong size, 
it cuts and burrs the screw slot, making it worthless. 
The damage may be so severe that the use of screw 
extractor may be required. A screwdriver with the wrong 
size blade may slip and damage adjacent parts of the 
structure. The common screwdriver is used only where 
slotted head screws or fasteners are found on aircraft. An 
example of a fastener that requires the use of a common 
screwdriver is the cam‑lock style fastener that is used to 
secure the cowling on some aircraft.

The two types of recessed head screws in common 
use are the Phillips and the Reed & Prince. Both the 
Phillips and Reed & Prince recessed heads are optional 
on several types of screws. As shown in Figure 3‑1, the 
Reed & Prince recessed head forms a perfect cross. The 
screwdriver used with this screw is pointed on the end. 
Since the Phillips screw has a slightly larger center in 
the cross, the Phillips screwdriver is blunt on the end. 
The Phillips screwdriver is not interchangeable with the 
Reed & Prince. The use of the wrong type screwdriver 
results in mutilation of the screwdriver and the screw 
head. When turning a recessed head screw, use only 
the proper recessed head screwdriver of the correct size. 
The most common crosspoint screwdrivers are the No. 1 
and No. 2 Phillips.

Phillips Screwdriver

Phillips Reed & Prince 

Flat Blade Screwdriver

O�set Screwdriver

Figure 3‑1. Typical screwdrivers.
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An offset screwdriver may be used when vertical space 
is limited. Offset screwdrivers are constructed with both 
ends bent 90° to the shank handle. By using alternate 
ends, most screws can be seated or loosened even when 
the swinging space is limited. Offset screwdrivers are 
made for both standard and recessed head screws. 
Ratcheting right angle screwdrivers are also available, 
and often prove to be indispensable when working in 
close quarters.

A screwdriver should not be used for chiseling or prying. 
Do not use a screwdriver to check an electric circuit 
since an electric arc will burn the tip and make it useless. 
In some cases, an electric arc may fuse the blade to the 
unit being checked, creating a short circuit.

When using a screwdriver on a small part, always hold 
the part in the vise or rest it on a workbench. Do not 
hold the part in the hand, as the screwdriver may slip 
and cause serious personal injury.

Replaceable tip screwdrivers, sometimes referred to as 
"10 in 1" screwdrivers, allow for the quick changing of 
a screwdriver tip, and economical replacement of the tip 
when it becomes worn. A wide variety of screwdriver 
tips, including f lat, crosspoint (Phillips and Reed & 
Prince), Torx and square drive tips are available for use 
with the handles. (Figure 3‑2)

The cordless hand‑held power screwdriver has replaced 
most automatic or spiral screwdrivers for the removal 
of multiple screws from an airframe. Care must be 
exercised when using a power screwdriver; if the slip 
clutch is set for too high a setting when installing a 
screw, the screwdriver tip will slip and rotate on top of 
the screw head, damaging it. The screw should be started 
by hand, to avoid driving the screw into the nut or nut 
plate in a cross‑threaded manner. To avoid damaging 
the slot or receptacle in the head of the screw, the use of 
cordless power drills fitted with a removable tip driver to 
remove or install screws is not recommended, as the drill 
does not have a slip‑clutch installed.

PLIERS AND PLIER‑TYPE CUTTING TOOLS
As shown in Figure 3‑3, the pliers used most frequently 
in aircraft repair work are the diagonal, needlenose, and 
duckbill. The size of pliers indicates their overall length, 
usually ranging from 5 to 12 inches.

Roundnose pliers are used to crimp metal. They are not 
made for heavy work because too much pressure will 
spring the jaws, which are often wrapped to prevent 
scarring the metal.

Needlenose pliers have half round jaws of varying 
lengths. They are used to hold objects and make 
adjustments in tight places. 

Duckbill pliers resemble a "duck's bill" in that the jaws 
are thin, flat, and shaped like a duck's bill. They are used 
exclusively for twisting safety wire.

Diagonal pliers are usually referred to as diagonals or 
"dikes." The diagonal is a short‑jawed cutter with a blade 
set at a slight angle on each jaw. This tool can be used 

TorxFlat Square Drive
Tip

Crosspoint
(Phillips)

Figure 3‑2. Replaceable tip screwdriver.

Diagonal Cutter 

Duckbill 

Needlenose 

Roundnose 

Figure 3‑3. Pliers.
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to cut wire, rivets, small screws, and cotter pins, besides 
being practically indispensable in removing or installing 
safety wire. The duckbill pliers and the diagonal cutting 
pliers are used extensively in aviation for the job of 
safety wiring.

Two important rules for using pliers are:
1.	 Do not make pliers work beyond their capacity. 

The long‑nosed variety is especially delicate. It is 
easy to spring or break them, or nick the edges. If 
this occurs, they are practically useless.

2.	 Do not use pliers to turn nuts. In just a few 
seconds, a pair of pliers can damage a nut more 
than years of service.

CLAMPS AND VISES
In order to work with sheet metal during the fabrication 
process, the aviation technician uses a variety of holding 
devices, such as clamps, vises, and fasteners (see 
Sub‑Module 08 for more on fasteners) to hold the work 
together. The type of operation being performed and 
the type of metal being used determine what type of the 
holding device is needed.

Clamps and vises hold materials in place when it is 
not possible to handle a tool and the workpiece at the 
same time. A clamp is a fastening device with movable 
jaws that has opposing, often adjustable, sides or parts. 
An essential fastening device, it holds objects tightly 
together to prevent movement or separation.

Clamps can be either temporary or permanent. A 
clamp is a fastening device with movable jaws that has 
opposing, often adjustable, sides or parts. An essential 
fastening device, it holds objects tightly together to 
prevent movement or separation. Temporary clamps, 
such as the carriage clamp (commonly called the 
C‑clamp), are used to position components while fixing 
them together.

C‑Clamps
The C‑clamp is shaped like a large C and has three main 
parts: threaded screw, jaw, and swivel head. (Figure 3‑4) 
The swivel plate or flat end of the screw prevents the 
end from turning directly against the material being 
clamped. C‑clamp size is measured by the dimension of 
the largest object the frame can accommodate with the 
screw fully extended. The distance from the center line 
of the screw to the inside edge of the frame or the depth 

of throat is also an important consideration when using 
this clamp. C‑clamps vary in size from one inch upward. 
C‑clamps can leave marks on aluminum, protect the 
aircraft covering with masking tape at the places where 
the C‑clamp is used.

Vises
Vises are another clamping device that hold the 
workpiece in place and allow work to be done on it with 
tools such as saws and drills.

The vise consists of two fixed or adjustable jaws that are 
opened or closed by a screw or a lever. The size of a vise is 
measured by both the jaw width and the capacity of the 
vise when the jaws are fully open. Vises also depend on a 
screw to apply pressure, and their textured jaws enhance 
gripping ability beyond that of a clamp.

Two of the most commonly used vises are the machinist's 
vise and the utility vise. The machinist's vise has flat jaws 
and usually a swivel base, whereas the utility bench vise 
has scored, removable jaws and an anvil‑faced back jaw. 
This vise holds heavier material than the machinist's 
vise and also grips pipe or rod firmly. The back jaw can 
be used as an anvil if the work being done is light. To 
avoid marring metal in the vise jaws, add some type of 
padding, such as a ready‑made rubber jaw pad.
(Figure 3‑5)

HAMMERS AND MALLETS
Figure 3‑6 shows some of the hammers that the aviation 
mechanic may be required to use. Metal head hammers 
are usually sized according to the weight of the head 
without the handle.

Occasionally it is necessary to use a soft‑faced hammer, 
which has a striking surface made of wood, brass, lead, 
rawhide, hard rubber, or plastic. These hammers are 
intended for use in forming soft metals and striking 
surfaces that are easily damaged. Soft‑faced hammers 
should not be used for striking punch heads, bolts, or 
nails, as using one in this fashion will quickly ruin this 
type of hammer. A mallet is a hammer‑like tool with a 
head made of hickory, rawhide, or rubber. It is handy 
for shaping thin metal parts without causing creases or 
dents with abrupt corners. Always use a wooden mallet 
when pounding a wood chisel or a gouge.
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When using a hammer or mallet, choose the one best 
suited for the job. Ensure that the handle is tight. When 
striking a blow with the hammer, use the forearm as an 
extension of the handle. Swing the hammer by bending 
the elbow, not the wrist. Always strike the work squarely 
with the full face of the hammer. When striking a metal 
tool with a metal hammer, the use of safety glasses or 
goggles is strongly encouraged. Always keep the faces 
of hammers and mallets smooth and free from dents, 
chips, or gouges to prevent marring the work.

PUNCHES
Punches are used to locate centers for drawing circles, 
to start holes for drilling, to punch holes in sheet 
metal, to transfer location of holes in patterns, and to 
remove damaged rivets, pins or bolts. Solid or hollow 
punches are the two types generally used. Solid punches 
are classified according to the shape of their points. 
Figure 3‑7 shows several types of punches.

Prick punches are used to place reference marks on 
metal. This punch is often used to transfer dimensions 
from a paper pattern directly on the metal. To do this, 
first place the paper pattern directly on the metal. Then 
go over the outline of the pattern with the prick punch, 
tapping it lightly with a small hammer and making 

slight indentations on the metal at the major points on 
the drawing. These indentations can then be used as 
reference marks for cutting the metal. A prick punch 
should never be struck a heavy blow with a hammer 
because it may bend the punch or cause excessive 
damage to the material being worked.

Large indentations in metal, which are necessary to start 
a twist drill, are made with a center punch. It should 
never be struck with enough force to dimple the material 
around the indentation or to cause the metal to protrude 
through the other side of the sheet. A center punch has a 
heavier body than a prick punch and is ground to a point 
with an angle of about 60°.

The drive punch, which is often called a tapered punch, 
is used for driving out damaged rivets, pins, and bolts 
that sometimes bind in holes. The drive punch is 
therefore made with a flat face instead of a point. The 
size of the punch is determined by the width of the face, 
which is usually 1 ⁄8 inch to 1 ⁄4 inch. Pin punches, often 
called drift punches, are similar to drive punches and 
are used for the same purposes. The difference between 
the two is that the sides of a drive punch taper all the 
way to the face while the pin punch has a straight shank. 
Pin punches are sized by the diameter of the face, in 

Figure 3‑4. C‑clamps.
Figure 3‑5. Utility vise with swivel base and anvil.

Ball Peen Straight Peen Cross Peen Tinner’s Mallet Riveting Hammer

Figure 3‑6. Hammers.
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thirty‑seconds of an inch, and range from 1 ⁄16 to 3 ⁄8 
inch in diameter. In general practice, a pin or bolt which 
is to be driven out is usually started and driven with a 
drive punch until the sides of the punch touch the side 
of the hole. A pin punch is then used to drive the pin or 
bolt the rest of the way out of the hole. Stubborn pins 
may be started by placing a thin piece of scrap copper, 
brass, or aluminum directly against the pin and then 
striking it with a hammer until the pin begins to move.

Never use a prick punch or center punch to remove 
objects from holes because the point of the punch will 
spread the object and cause it to bind even more.

The transfer punch is usually about 10 cm long. It has 
a point that tapers, and then turns straight for a short 
distance in order to fit a drill locating hole in a template. 
The tip has a point similar to that of a prick punch. As 
its name implies, the transfer punch is used to transfer 
the location of holes through the template or pattern to 
the material.

WRENCHES
The wrenches most often used in aircraft maintenance 
are classified as open‑end, box‑end, socket, adjustable, 
ratcheting and special wrenches. The Allen wrench, is 
required on one special type of recessed screw. One of 
the most widely used metals for making wrenches is 
chrome‑vanadium steel. Wrenches made of this metal 
are almost unbreakable. 

Open‑End Wrenches
Solid, nonadjustable wrenches with open parallel 
jaws on one or on both ends are known as open‑end 
wrenches. Open‑end wrenches may have their jaws 
parallel to the handle or at an angle of up to 90°; most are 
set at an angle of 15°. The wrenches are designed to fit on 
a nut, bolt head, or other object, which makes it possible 
to exert a turning action.

Box‑End Wrenches
Box‑end wrenches are popular tools because of their 
usefulness in close quarters. They are called box 
wrenches since they box, or completely surround, the nut 
or bolt head. Practically all well‑manufactured box‑end 
wrenches are made with 12 points so they can be used in 
places having as little as 15° swing. In Figure 3‑8, point 
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Prick Punch 

Starting Punch 

Pin Punch 
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Drive Punch 

Figure 3‑7. Punches.
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Figure 3‑8. Box‑end wrench use.


