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AMT Hand tools Introduction

INTRODUCTION

Mechanical engineering is the most broadly based branch of engineering
offering diverse and rewarding employment opportunities that involve designing,
testing, building and maintaining machinery or equipment.

Through the use of sophisticated design software, drawing equipment and hand
tools, mechanical engineers determine how things work constantly seeking to
improve both design and functionality of machinery.

Mechanical engineers may specialize in certain fields including mechanical
handling, manufacturing, building services or focus on consumer products and
domestic appliances.

It is almost impossible to do even the simplest repair without using some type
of tool. Tools serve as extensions to parts of the human body. They increase the
physical abilities of fingers, hands, arms, legs, eyes, ears, and back. A wellselected
set of tools speeds up repairs, improves work quality, and increases profits.

The aviation maintenance technician (AMT) spends a major portion of each
day using a wide variety of hand tools to accomplish maintenance tasks. An AMT
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.

Related tools are normally kept in the same toolbox drawer. For example,
various types of hammers may be stored in one drawer and all screwdrivers in
another. Small or delicate tools should nof be kept with large, heavy tools to prevent
damage. Tool holders help organize small tools. These include small clip or magnetic
racks, cloth or plastic pouches, or socket trays. They are often used to protect tools
and to keep them organized by size. Holders also allow a full set of tools to be taken
to the job.

The time spent maintaining your tools and toolbox is time well spent. Well-
organized tools will save time on each job and help you get more work done.
Unorganized or poorly maintained tools will hurt your on-the-job performance.



AMT Hand tools Part 1 Hammers and Mallets
: I
1. HAMMERS AND MALLETS

Hammer is a tool with a heavy metal head mounted at right angles at the end
of a handle, used for jobs such as breaking things and driving in nails.

Various types of hammers are used for operations that involve striking a tool or
part. It is important to use the right hammer and to use it properly. Figure 1.1 shows
some of the hammers that the aviation mechanic may be required to use.

Ball peen Stralght peen Cross peen Tinner's mallet Riveting hammer

Figure 1.1— Hammers

A ball peen hammer is the most common type of hammer used in automotive
work. It has a flat face for general striking. It also has a
round end for shaping metal parts, such as sheet metal
or rivet heads.

A sledge hammer has a very large head, Figure 1.2.
It is usually the heaviest hammer and produces powerful
blows. A sledge hammer is sometimes used to free
frozen parts.

Figure 1.2— Sledge hammer

The brass has a soft, heavy head and is useful
when scarring the surface of a part mu st be avoided,
Figure 1.3. The relatively soft head deforms to
protect the part surface
from damage.

A plastic or rawhide
hammer is light and has Figure 1.3 Brass hammer
a soft head, Figure 1.4. It
is used where light blows are needed to prevent part

i
b

5 breakage or damage to surfaces on small and delicate

Figure 1.4— Rawhide parts.
hammer
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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.

Wooden mallet is a hammer with a large wooden _
head (Figure 1. 5). Figure 1.5— Wooden mallet

A rubber mallet has a head made of solid rubber. It
will rebound, or bounce, upon striking and is not
effective on solid metal parts. It is recommended on
many sheet metal or plastic parts, such as garnish
molding and wheel covers.

A dead blow hammer has a plastic-coated, metal
face and is filled with small metal balls called lead shot ; i
(Figure 1.6). \:\;—_ SUSTAINED IMPACT

Metal head hammers are usually sized according
to the weight of the head without the handle. Figure 1.6- Dead blow mallet

The following are some general rules governing
hammers.

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.

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.

\H}
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2. SCREWDRIVERS

A screwdriver is a tool that is used for turning screws. It consists of a metal
rod with a flat or cross-shaped end that fits into the top of the screw.

A standard screwdriver has a single blade that fits into a slot in the screw head
(Figure 2.1,4).

The screwdriver can be classified by
its shape, type of blade, and blade length. It
is made for only one purpose, ie., for
loosening or tightening screws or screw head
bolts. Figure 2.1 shows several different
types of screwdrivers.

A Phillips screwdriver has two
crossing blades that fit into a star-shaped
screw slot, Figure 2.1,B.

A Reed and Prince screwdriver is
similar to a Phillips, but it has a slightly b
different tip shape, Figure 2.1,C.

Torx and clutch head are special types
of screwdrivers and are shown in Figures 2.1 E
D and E.

Torx is the trademark for a type of
screw head characterized by a 6-point star-

Figure 2.1 - Screwdrivers types. A-
shaped pattern. A popular generic name for  standard; B-Phillips; C-Reed and Prince;

the drive is star, as in star screwdriver or star  D-Torx; E-Clutch-Head
bits. The official generic name, standardized
by the International Organization for Standardization
as ISO 10664, is hexalobular internal. This is
sometimes abbreviated in databases and catalogs as
6lobe (stafting with numeral "6", not a capital "G").
Torx Plus is an improved head profile. '
Torx screws are commonly found on
automobiles, motorcycles, bicycle brake systems (disc |
brakes), hard disk drives, computer systems and s
consumer electronics (Figure 2.2).
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Part 2 Screwdrivers

Offset and stubby screwdrivers are good
in tight places, Figures 2.3, 4, B.

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 stubby screwdriver is needed for
loosening screws inside a glove box. Starting
screwdrivers hold the screw securely until
started in its hole, they prevent the screw from
being dropped and lost.

A scratch awl looks like a screwdriver,
but it has a sharp, pointed tip, Figure 2.4. It is
used for marking sheet metal and other parts.

Replaceable tip screwdrivers,
commonly referred to as “10 in 17
screwdrivers, allow for the quick changing of
a screwdriver tip, and economical replacement
of the tip when it becomes worn (Figure 2.5).

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

TIP CROSE HEAD 111

B
Figure 2.3 — Offset (4) and Stubby (B)
screwdrivers

Figure 2.4 — Scratch Awl

Figure 2.5-Replacable Tip Screwdriver

or rest it on a workbench. Do not hold the part in the hand, as the screwdriver may

slip and cause serious personal injury.

10



3. PLIERS AND PLIER-TYPE CUTTING TOOLS

Pliers are a tool with two handles at one end and two hard, flat, metal parts at the
other. Pliers are used to grip, cut, crimp, hold, and bend various parts. Different pliers
are helpful for different situations. Several types of pliers are pictured in Figure 3-13.
Never use pliers when another type tool will work. Pliers can nick and scar a part.

Combination pliers, or slip-joint pliers, are the most common pliers used by an
automotive technician. The slip joint aliows the jaws to be adjusted to grasp different
size parts, Figure 3.1, 4.

Rib joint pliers, also called channel lock pliers or water pump pliers, open
extra wide for holding very large objects, Figure 3.1, B.

Needle nose pliers are excellent for handling extremely small parts or reaching
into highly restricted areas, Figure 3.1, C.

Do not twist too hard on needle nose pliers, or the long thin jaws can be bent.

Diagonal cutting pliers are the most commonly used cutting pliers, Figure 3.1,
D. Their jaw shape allows them to cut items flush with an adjacent surface. Diagonal
cutting pliers are often used to cut off cotter pins, wires, and plastic ties.

Locking pliers, or vise grips, clamp onto and hold a part, Figure 3.1, £. This
frees both hands to do other tasks. Because of their clamping power, vise grips can
sometimes be used to unscrew fasteners with stripped or rounded heads. However,
never use them on undamaged nuts or bolts.

Snap ring pliers have sharp, pointed tips for installing and removing special
clips called snap rings. A pair of snap ring pliers is shown in Figure 3.1, F.

D E F

Figure 3.1 — Types of pliers. A — Slip joint; B — Rib joint; C — Needle —nose; D — Diagonal
cutting; E — Vise grips; F — Snap ring

11



AMT Hand tools Part 3 Pliers and Plier-type cutting tools
———— e @IS Fliers and Flier-type cutting tools

The pliers used most frequently in aircraft repair work are the diagonal,
needlenose, and duckbill. The size of pliers indicates their length, usually ranging
from 5 to 12 inches.

Roundnose pliers (Figure 3.2) 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 (Figure 3.1, C) have half
round jaws of varying lengths. They are used to Figure 3.2 — Roundnose pliers
hold objects and make adjustments in tight places.

Duckbill pliers (Figure 3.3) 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.

Figure 3.3 — Duckbill pliers

Diagonal pliers (Figure 3.1, D) 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 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.

12
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Part 4 Punches

4. PUNCHES

Punches are a type of technician’s tool used to cut holes in material. It can be
small and manually operated and hold one simple die set, or be very large. 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.

Punches also come in several configurations (Figure 4.1).

A center punch is frequently used
to mark parts for reassembly and to start a
hole before drilling. Look at Figure 3-16.
The indentation made by a center punch
will keep a drill bit from moving when
first starting to drill.

A pin punch has a straight shank and is
lighter than a starting punch. It is used
after a starting punch to push a shaft or rod
the rest of the way out of a hole.

A starting punch, or drift punch, has a
shank tapered all the way to the end. It is
strong and can withstand moderate blows.
It is used to drive pins, shafts, and metal
rods partway out of a hole.

An aligning punch has a long,
tapered shaft and is handy for lining up
parts during assembly. An aligning punch
can be inserted into holes in mating parts
and then wiggled to match up the holes.
Never use an aligning punch as a center
punch. Its tip is too soft and would be
ruined.

Solid or hollow punches are the two

Prick punch

Starting punch

Pin punch

Aligning punch

Center punch

Drift pin

Figure 4.1.- Punches

types generally used. Solid punches are classified according to the shape of their
points. Figure 4.1 shows several types of punches.

Prick punches are used to place reference marks on metal. This punch is often
@ W Tamster dimensions from a paper pattern directly on the metal. These

13
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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.

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 4 inches 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.

Punch using rules

* Use the largest punch that will work. If a small punch is used on a very large
part, the punch can rebound and fly out with tremendous force.

¢ Keep both ends of a punch properly ground and shaped. A starting punch or a
pin punch should also be ground flat and square. A center punch should have a
sharp point.

14
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5. WRENCHES

A wrench (or spanner) is a tool used to provide grip and mechanical
advantage in applying torque to turn objects—usually rotary fasteners, such as nuts
and bolts—or keep them from turning.

In British English, spanner is the standard term. The most common shapes are
called open-ended spanner and ring spanner. The term wrench refers to various types
of adjustable spanner.

In American English, wrench is the standard term. The very most common
shapes are called open-end wrench and box-end wrench. In American English,
spanner refers to a specialized wrench with a series of pins or tabs around the
circumference. (These pins or tabs fit into the holes or notches cut into the object to
be turned.)

Higher quality wrenches are typically made from chromium-vanadium alloy
tool steels and are often drop-forged. They are frequently chrome-plated to resist
corrosion and ease cleaning.

The wrenches most often used in aircraft maintenance are classified as open-
end, box-end, socket, adjustable, ratcheting and special wrenches. The Allen wrench,
although seldom used, 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. Solid, nonadjustable wrenches with
open parallel jaws on one or both ends are
known as open-end wrenches. These wrenches
may have their jaws parallel to the handle or at
an angle up to 90°; most are set at an angle of
15°. The wrenches are designed to fit a nut, bolt
head, or other object, which makes it possible to
exert a turning action.

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.
Although box-end wrenches are ideal to break Figure 5.1.- Wrenches
loose tight nuts or pull tight nuts tighter, time is lost turning the nut off the bolt once
the nut is broken loose. Only when there is sufficient clearance to rotate the wrench

in a complete circle can this tedious process be avoided.
15

Box-end

Box-end wrench

Combination wrench
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After a tight nut is broken loose, it can be completely backed off or unscrewed
more quickly with an opened than with a box-end wrench. In this case, a combination
wrench can be used; it has a box end on one end and an open-end wrench of the same
size on the other. Another option for removing a nut from a bolt is the ratcheting box-
end wrench, which can be swung back and forth to remove the nut or bolt. The box-
end, combination, and ratcheting wrenches are shown in Figure 5.1.

A socket wrench is made of two parts: (1) the socket, which is placed over the
top of a nut or bolt head, and (2) a handle, which is attached to the socket. Many
types of handles, extensions, and attachments are available to make it possible to use
socket wrenches in almost any location or position. Sockets are made with either
fixed or detachable handles. Socket wrenches with fixed handles are usually
furnished as an accessory to a machine. They have a four, six, or twelve-sided recess
to fit a nut or bolt head that needs regular adjustment.

Sockets with detachable handles usually come in sets and fit several types of
handles, such as the T, ratchet, screwdriver grip, and speed handle. Socket wrench
handles have a square lug on one end that fits into a square recess in the socket head.
The two parts are held together by a light spring-loaded poppet. Two types of
sockets, a set of handles, and an extension bar are shown in Figure 5.2.

Socket and universal
joint combined

Figure 5.2.- Socket Wrench Set

The adjustable wrench is a handy utility tool that has smooth jaws and is
designed as an open-end wrench. One jaw is fixed, but the other may be moved by a
thumbscrew or spiral screwworm adjustment in the handle. One adjustable wrench
does the work of several open-end wrenches.

16
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Special Wrenches

The category of special wrenches includes the crowfoot, flare nut, spanner,
torque, and Allen wrenches Figures 5.3 and 5.4.

The crowfoot wrench is normally used when accessing nuts that must be
removed from studs or bolt that cannot be accessed using other tools. The flare nut
wrench has the appearance of a box-end wrench that has been cut open on one end.
This opening allows the wrench to be used on the B-nut of a fuel, hydraulic, or
oxygen line. Since it mounts using the standard square adapter, like the crowfoot
wrench, it can be used in conjunction with a torque wrench.

The hook spanner is for a round nut with a series of notches cut in the outer
edge. This wrench has a curved arm with a hook on the end that fits into one of the

A= Qutside diameter
C=Center to center
O =length

E = Head depth

F =Total depth

Crowfoot

A = Outside diameter
B =Wall opening
€ = Center to center

Flare nut E = Head depth

Hook spanner Allen|wrench

Figure 5.3.- Special Wrenches

Allen notches on the nut. The hook is placed in one of these notches with the
handle pointing in the direction the nut is to be turned .Some hook spanner wrenches
are adjustable and will fit nuts of various diameters. U-shaped hook spanners have
two lugs on the face of the wrench to fit notches cut in the face of the nut or screw
plug. End spanners resemble a socket wrench, but have a series of lugs that fit into
corresponding notches in a nut or plug. Pin spanners have a pin in place of a lug, and
the pin fits into a round hole in the edge of a nut. Face pin spanners are similar to the
U-shaped hook spanners except that they have pins instead of lugs.

17
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Most headless setscrews are the hex-head Allen type and must be installed and
removed with an Allen wrench. Allen wrenches are six-sided bars in the shape of an
L, or they can be hex-shaped bars mounted in adapters for use with hand ratchets.
They range in size from 3/64 to 12 inch and fit into a hexagonal recess in the
setscrew.

Torque Wrench

There are times when definite pressure
must be applied to a nut or bolt as it is
installed. In such cases a torque wrench must
be used. The torque wrench is a precision
tool consisting of a torque indicating handle
and appropriate adapter or attachments. It
measures the amount of turning or twisting Diaindicating torque wrench
force applied to a nut, bolt, or screw.

Before each use, the torque wrench
should be visually inspected for damage. If a
bent pointer, cracked or broken glass (dial
type), or signs of rough handling are found,
the wrench must be tested. Torque wrenches
must be tested at periodic intervals to ensure
accuracy. Commonly used torque wrenches
include the deflecting beam (not shown), dial
indicating, micrometer, and electronic setting
types (Figure 5.4). Figure 5.4.- Torque Wrenches

Strap Wrenches

The strap wrench can prove to be an
invaluable tool for the AMT. By their very nature,
aircraft components such as tubing, pipes, small
fittings, and round or irregularly shaped
components are built to be as light as possible,
while still retaining enough strength to function
properly. The misuse of pliers or other gripping
tools can quickly damage these parts. If it is
necessary to grip a part to hold it in place, or to
rotate it to facilitate removal, consider using a strap wrench that uses a plastic
covered fabric strap to grip the part (Figure 5.5).

Electronic torque wrench

Figure 5.5.- Strap Wrenches

18
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6. METAL CUTTING TOOLS

Hand Snips

Snips are a small pair of shears used
for cutting sheet metal.

There are several kinds of hand snips,
each of which serves a different purpose.
Straight, curved, hawksbill, and aviation
snips are in common use. Straight snips are
used for cutting straight lines when the
distance is not great enough to use a squaring
shear and for cutting the outside of a curve.
The other types are used for cutting the
inside of curves or radii. Snips should never Figure 6.1- Typical Snips
be used to cut heavy sheet metal (Figure 6.1).

Left cut snips

Straight snips

Hacksaws

Hacksaw is a saw with a narrow fine-toothed blade set in a frame, used
especially for cutting metal. The common hacksaw has a blade, a frame, and a
handle. The handle can be obtained in two styles: pistol grip and straight (Figure 6.2).

Hacksaw blades have holes in both ends; they are mounted on pins attached to
the frame. When installing a blade in a hacksaw frame, mount the blade with the teeth
pointing forward, away from the handle.

Blades are made of high-grade tool
steel or tungsten steel and are available in
sizes from 6 to 16 inches in length. The 10-
inch blade is most commonly used.

There are two types: the all-hard blade
and the flexible blade. In flexible blades,
only the teeth are hardened.

Selection of the best blade for the job
involves finding the right type and pitch. An Figure 5.2 - Hatksaws
all-hard blade is best for sawing brass, tool steel, cast iron, and heavy cross-section
materials. A flexible blade is usually best for sawing hollow shapes and metals
having a thin cross section.

19
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Chisels

A chisel is a tool with a characteristically shaped cutting edge (such that wood
chisels have lent part of their name to a particular grind) of blade on its end, for
carving or cutting a hard material such as wood, stone, or metal. The handle and
blade of some types of chisel are made of metal or wood with a sharp edge in it.

In use, the chisel is forced into the material to cut it. The driving force may be
manually applied or applied using a mallet or hammer. In industrial use, a hydraulic
ram or falling weight (‘trip hammer') drives the chisel into the material to be cut.

A gouge, one type of chisel, is used, particularly in woodworking, woodturning
and sculpture, to carve small pieces from the material. Gouges are most often used in
creating concave surfaces. A gouge typically has a 'U'-shaped cross-section.

A chisel is a hard steel cutting tool that can be used for cutting and chipping
any metal softer than the chisel itself. It can be used in restricted areas and for such
work as shearing rivets, or splitting seized or damaged nuts from bolts (Figure 6.3).

Cold chisel is a chisel used
for cutting metal.

A flat chisel is a tool that
typically has a handle, or shank,
leading to a straight, sharp cutting
edge with a bevel on the upper side.
Generally, the back of this edge is
smooth. These tools are usually
made from forged steel and can be
tipped with tungsten carbide.

Cape chisel is a cold chisel
that has a long taper on the top and Figure 6.3 — Types of chisels. 4 — Flat chisel; B —

bottom of the cutting end and a Cape chisel; C — Round-nose cape chisel; D —
narrow edge and is used for cutting Diamond-point chisel; £ — Chisel or punch holder
o

keyways and similar flat grooves
The size of a flat cold chisel is determined by the width of the cutting edge.
Lengths will vary, but chisels are seldom under 5 inches or over 8 inches long.
Chisel using rules
* Use the largest chisel that will work. If a small chisel is used on a very large
part, the punch can rebound and fly out with tremendous force.
» Keep both ends of a chisel properly ground and shaped. A chisel's cutting edge
should be sharp and square.

20
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7. FILES

A file is a metalworking, woodworking and plastic working tool used to cut
fine amounts of material from a workpiece. It most commonly refers to the hand tool
style, which takes the form of a steel bar with a case hardened surface and a series of
sharp, parallel teeth. Most files have a narrow, pointed tang at one end to which a
handle can be fitted. A similar tool is the rasp. A rasp is a tool used for shaping wood
or other material. It consists of a point or the tip, then a long steel bar or the belly,
then the heel or bottom, then the tang. The tang is joined to a handle, usually made of
plastic or wood. The bar has sharp teeth. Rasps generally cut more coarsely than files.
This is an older form, with simpler teeth. As they have larger clearance between
teeth, these are usually used on softer, non-metallic materials.

Related tools have been developed with abrasive surfaces, such as diamond
abrasives or silicon carbide. Because of their similar form and function, these have
also been termed 'files'.

Most files are made of high-grade tool steels that are hardened and tempered.
Files are manufactured in a variety of shapes and sizes. They are known either by the
cross section, the general shape, or by their particular use. The cuts of files must be
considered when selecting them for various types of work and materials.

Files are used to square ends, file rounded corners, remove burrs and slivers
from metal, straighten uneven edges, file holes and slots, and smooth rough edges.

Files have three distinguishing features: (1) their length, measured exclusive of
the tang (Figure 7.1); (2) their kind or name, which has reference to the relative
coarseness of the teeth; and (3) their o |
cut. / -

Files are usually made in two
types of cuts: single cut and double
cut. The single cut file has a single Heel Face Edge Point
row of teeth extending across the face Figure 7.1.- Hand File
at an angle of 65° to 85° with the
length of the file. The size of the cuts depends on the coarseness of the file. The
double cut file has two rows of teeth that cross each other. For general work, the
angle of the first row is 40° to 45°.

The first row is generally referred to as “overcut,” and the second row as
“upcut;” the upcut is somewhat finer and not as deep as the overcut.

Files and rasps are catalogued in three ways: ¢

Length J
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Length. Measuring from the tip to the heel of the file. The tang is never
included in the length.

* Shape. Refers to the physical configuration of the file (circular, rectangular,
or triangular or a variation thereof).

* Cut. Refers to both the character of the teeth or the coarseness — rough,
coarse, and bastard for use on heavier classes of work and second cut, smooth and
dead smooth for finishing work.

Most commonly used files are shown on Figures 7.2-7.3).

Hand files—These are parallel in
width and tapered in thickness. They have g
one safe edge (smooth edge) which permits
filing in corners, and on other work where a
safe edge is required. Hand files are double § . .
cut and used principally for finishing flat Mil—tapes wadth paral thickness
surfaces and similar work.

Flat files— These files are slightly !
tapered toward the point in both width and
thickness. They cut on both edges as well §

Hand —taper width, pamllel thickmess.

Pillar— taper thickness, paralel width.

as on the sides. They are the most common _m e T
files in use. Flat files are double cut on both
sides and single cut on both edges. LS — R -

Square, round and theee square—taper,

Mill files—These are usually tapered
slightly in thickness and in width for about b
one-third of their length. The teeth are
ordinarily single cut. These files are used
for draw filing and to some extent for filing
soft metals.

Square files—These files may be
tapered or blunt and are double cut. They I
are used principally for filing slots and key
seats, and for surface filing.

Round or rattail files—These are
circular in cross section and may be either
tapered or blunt and single or double cut. They are used principally for filing circular
openings or concave surfaces.

Triangular and three square files—These files are triangular in cross section.
Triangular files are single cut and are used for filing the gullet between saw teeth.

‘o'hen—parallél edges and skles.

Figure7.2 - Types of Files
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Three square files, which are double cut, may be used for filing internal angles
clearing out corners, and filing taps and cutters.

Half-round files—These files
cut on both the flat and round sides.
They may be single or double cut.
Their shape permits them to be used
where other files would be
unsatisfactory. Tang Eoge

Lead float files—These are
especially designed for use on soft
metals. They are single cut and are
made in various lengths.

Warding file—Rectangular in
section and tapers to narrow point in
width. This file is used for narrow
space filing where other files cannot
be used.

Knife  file—Knife  blade e e
section. This file is used by tool and Three-cormer file

Handle Heel Face . Point

A

e Length

die makers on work having acute e S —— e e T T e
angles. Found file

Wood file—Same section as
flat and half-round files. This file Figure7.3 - Types of Files

has coarser teeth and is especially
adaptable for use on wood.

Vixen (curved-tooth files)—Curved-tooth files are especially designed for rapid
filing and smooth finish on soft metals and wood. The regular cut is adapted for
tough work on cast iron, soft steel, copper, brass, aluminum, wood, slate, marble,
fiber, rubber, and so forth. The fine cut gives excellent results on steel, cast iron,
phosphor bronze, white brass, and all hard metals. The smooth cut is used where the
amount of material to be removed is very slight, but where a superior finish is
desired. The following methods are recommended for using files:

1. Crossfiling. Before attempting to use a file, place a handle on the tang of the
file. This is essential for proper guiding and safe use. In moving the file endwise
across the work (commonly known as crossfiling), grasp the handle so that its end fits
into and against the fleshy part of the palm with the thumb lying along the top of the
handle in a lengthwise direction. Grasp the end of the file between the thumb and first
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two fingers. To prevent undue wear of the file, relieve the pressure during the return
stroke.

2. Drawfiling. A file is sometimes used by grasping it at each end, crosswise to
the work, then moving it lengthwise with the work. When done properly, work may
be finished somewhat finer than when crossfiling with the same file. In drawfiling,
the teeth of the file produce a shearing effect. To accomplish this shearing effect, the
angle at which the file is held with respect to its line of movement varies with
different files, depending on the angle at which the teeth are cut. Pressure should be
relieved during the backstroke.

3. Rounding corners. The method used in filing a rounded surface depends
upon its width and the radius of the rounded surface. If the surface is narrow or only a
portion of a surface is to be rounded, start the forward stroke of the file with the point
of the file inclined downward at approximately a 45° angle. Using a rocking chair
motion, finish the stroke with the heel of the file near the curved surface. This method
allows use of the full length of the file.

4. Removing burred or slivered edges. Practically every cutting operation on
sheet metal produces burrs or slivers. These must be removed to avoid personal
injury and to prevent scratching and marring of parts to be assembled. Burrs and
slivers will prevent parts from fitting properly and should always be removed from
the work as a matter of habit.

File cards

A file card, which is a brush with metal bristles, is used to clean the file.

Particles of metal collect between the
teeth of a file and may make deep scratches in
the material being filed. When these particles of
metal are lodged too firmly between the teeth
and cannot be removed by tapping the edge of
the file, remove them with a file card or wire
brush. Draw the brush across the file so that the
bristles pass down the gullet between the teeth
(Figure 7.3).

Figure 7.3.- File Card
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8. DRILLS

A drill is a tool fitted with a cutting tool attachment or driving tool attachment,
usually a drill bit or driver bit, used for drilling holes in various materials or fastening
various materials together with the use of fasteners (Figure 7.1).

The attachment is gripped by a chuck
at one end of the drill and rotated while
pressed against the target material. The tip,
and sometimes edges, of the cutting tool
does the work of cutting into the target
material. This may be slicing off thin
shavings (twist drills or auger bits), grinding
off small particles (oil drilling), crushing and
removing pieces of the workpiece (SDS Figure 8.1 - Pistol-grip corded drill

Drill bit

Chuck

Torque selection ring /
On/Oif tngger -

Forward / reverse swilth |

masonry drill), countersinking,
counterboring, or other operations.
Drills are commonly wused in Folnt  Magn  Fige

woodworking, metalworking, construction
and do-it-yourself projects. Specially designed
drills are also used in medicine, space
missions and other applications. Drills are
available with a wide variety of performance
characteristics, such as power and capacity.
There are generally four types of metal drills
used in aviation for holding and turning twist

~‘H”‘*-_

Shemslampesd hers

Tamar shank

drills (Figure 8.2).

Holes 14 inch in diameter and under — | =
can be drilled using a hand drill. This drill is st
commonly called an “egg beater.” The breast
drill is designed to hold larger size twist drills Figure 8.2.-Drill Types

than the hand drill. In addition, a breastplate is
affixed at the upper end of the drill to permit the use of body weight to increase the
cutting power of the drill. Electric and pneumatic power drills are available various
shapes and sizes to satisfy almost any requirement.

Pneumatic drills are preferred for use around flammable materials, since sparks
from an electric drill are a fire or explosion hazard.
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Twist Drills

A twist drill is a pointed tool that is rotated to cut holes in material. It is made
of a cylindrical hardened steel bar having spiral flutes (grooves) running the length of
the body, and a conical point with cutting edges formed by the ends of the flutes.

Twist drills are made of carbon steel or high-speed alloy steel. Carbon steel
twist drills are satisfactory for the general run of work and are relatively inexpensive.

The more expensive high-speed twist drills are used for the tough materials
such as stainless steels. Twist drills have from one to four spiral flutes. Drills with
two flutes are used for most drilling; those with three or four flutes are used
principally to follow smaller drills or to enlarge holes.

The principal parts of a twist drill are the shank, the body, and the heel. The
drill shank is the end that fits into the chuck of a hand or power drill.

The two shank shapes most commonly used in hand drills are the straight
shank and the square or bit stock shank. The straight shank generally is used in hand,
breast, and portable electric or pneumatic drills; the square shank is made to fit into a
carpenter’s brace. Tapered shanks generally are used in machine shop drill presses.

The metal column forming the core of the
drill is the body. The body clearance area lies
just back of the margin; it is slightly smaller in
diameter than the margin, to reduce the friction
between the drill and the sides of the hole. The
angle at which the drill point is ground is the lip
clearance angle. On standard drills used to cut 4
steel and cast iron, the angle should be 59° from
the axis of the drill. For faster drilling of soft
materials, sharper angles are used.

Reamers

Reamer is a steel tool with a cylindrical or
tapered shank around which longitudinal teeth
are ground, used for smoothing the bores of
holes accurately to size

Reamers are used to smooth and enlarge
holes to exact size. Hand reamers have square
end shanks so that they can be turned with a tap wrench or similar handle. The
various types of reamers are illustrated in (Figure 8.3).

Adpistable resmey

Figure 8.3 - Reamers
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W

Countersink

A countersink is a tool that cuts a cone shaped depression around the hole to
allow a rivet or screw to set flush with the surface of the material. Countersinks are
made with various angles to correspond to the various angles of the countersunk rivet
and screwheads.

Special stop
countersinks are T
available. Stop N { Gt
countersinks are \ i i
adjustable to  any S (
desired depth, and the g
cutters are Y :
interchangeable so that ’/ “;\ i S
holes of  various 1‘! e "
countersunk angles Suinleaiasl Stcf countersnk
may be made. Some Figure 8.4 - Countersinks

stop countersinks have

a micrometer set arrangement (in increments of 0.001 inch) for adjusting the cutting
depths (Figure 8.4).

Taps and Dies

Taps and dies are cutting tools used to create screw threads, which is called
threading. A tap is used to cut the female portion of the mating pair (e.g., a nut). A
die is used to cut the male portion of the mating pair (e.g., a screw). The process of
cutting threads using a tap is called tapping, whereas the process using a die is called
threading. Both tools can be used to clean up a thread, which is called chasing.

A tap is used to cut threads on the inside of
a hole, while a die is for cutting external threads
on round stock. They are made of hard tempered
steel and ground to an exact size.

Hand taps are usually provided in sets of
three taps for each diameter and thread series.
Each set contains a taper tap, a plug tap, and a
bottoming tap. The taps in a set are identical in
diameter and cross section; the only difference is
the amount of taper (Figure 8.5).

Plug

Bottorning

Figure 8.5.- Hand Taps
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The taper tap is used to begin the tapping process, because it is tapered back for
6 to 7 threads. This tap cuts a complete thread when it is cutting above the taper. It is
the only tap needed when tapping holes that extend through thin sections. The plug
tap supplements the taper tap for tapping holes in thick stock. The bottoming tap is
not tapered. It is used to cut full threads to the bottom of a blind hole.

Dies may be classified as adjustable round split die and plain round split die.
The adjustable split die has an adjusting screw that can be tightened so that the die is
spread slightly. By adjusting the die, the diameter and fit of the thread can be
controlled (Figure 8.6).

The T-handle, the adjustable tap wrench, and the diestock for round split dies
shown in Figure 8.7 are a few of the more common types.

Tap wrenches

Adiusting screw

(A} Adjustable round split die Diestock

Figure 8.6 - Types of Dies Figure 8.7 - Diestocks and Tap Wrenches

Solid dies are not adjustable; therefore, a variety of thread fits cannot be

obtained with this type. There are many types of wrenches for turning taps, as well as
turning dies.
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Part 9 Measuring tools

9. MEASURING TOOLS

Measuring tools or measuring instrument is a device for measuring a physical
quantity. Layout and measuring devices are precision tools. They are carefully
machined, accurately marked and, in many cases, are made up of very delicate parts.

When using these tools, be careful not to drop, bend, or scratch them. The
finished product will be no more accurate than the measurements or the layout;
therefore, it is very important to understand how to read, use, and care for these tools.

Rules

Rule is a strip of wood or other rigid material used for measuring length or
marking straight lines. Rules are made of steel and are either rigid or flexible. The
flexible steel rule will bend, but it should not be bent intentionally as it may be
broken rather easily.

In aircraft work, the unit of measure most commonly used is the inch. The inch
may be divided into smaller parts by means of either common or decimal fraction
divisions. The fractional divisions for an inch are found by dividing the inch into
equal parts: halves (12), quarters (1/4), eighths (1/8), sixteenths (1/16), thirty-seconds
(132), and sixty-fourths (1/64). The fractions of an inch may be expressed in
decimals, called decimal equivalents of an inch; for example, 18 inch is expressed
as 0.0125 (one hundred twenty-five ten-thousandths of an inch).

Rules are manufactured in two basic styles — those divided or marked in
common fractions and those divided or marked in decimals or divisions of one
onehundredth of an inch. A rule may be used either as a measuring tool or as a
straightedge Figure 9.1).

He

jj [%J.,J,llLLL_I.J LLLJ.].LLLLLLLLL!_
Y L%
J
%3 Y%

Figure 9.1.- Rules
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Part 9 Measuring tools

Scriber is a pointed steel tool used to score materials as a guide to cutting, etc.
The scriber is designed to serve the aviation mechanic in the same way a pencil
or pen serves a writer. In general, it is used to scribe or mark lines on metal surfaces.

The scriber is made of tool steel, 4 to

12 inches long, and has two needle pointed @mt_—;-———_——

ends. One end is bent at a 90° angle for
reaching and marking through holes
(Figure 9.2).

Dividers and Pencil Compasses

Figure 9.2.- Scriber

Dividers is a measuring compass, especially one with a screw for making fine
adjustments. Dividers and pencil compasses have two legs joined at the top by a
pivot. They are used to scribe circles and arcs and for transferring measurements

from the rule to the work.

Pencil compasses have one leg tapered to a needle point; the other leg has a

pencil or pencil lead inserted.
Dividers have both legs tapered to needle points.

Calipers

Calipers is an instrument for measuring
external or internal dimensions, having two hinged
legs resembling a pair of compasses and in-turned or
out-turned points (also caliper rule); also a measuring
instrument having one linear component sliding along
another, with two parallel jaws and a vernier scale.
Vernier - a small movable graduated scale for
obtaining fractional parts of subdivisions on a fixed
main scale of a barometer, sextant, or other measuring
instrument.

'Calipers are used for measuring diameters and
distances or for comparing distances and sizes. The
three common types of calipers are inside, outside,
and hermaphrodite calipers, such as gear tool calipers
(Figure 9.3).

Outside calipers are used for measuring outside
dimensions — for example, the diameter of a piece of
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round stock. Inside calipers have outward curved legs for measuring inside diameters,
such as diameters of holes, the distance between two surfaces, the width of slots, and
other similar jobs. A hermaphrodite caliper is generally used as a marking gauge in
layout work. It should not be used for precision measurement.

Micrometer Calipers

There are four types of micrometer calipers, each designed for a specific use:
outside micrometer, inside micrometer, depth micrometer, and thread micrometer.

The AMT will use the outside micrometer more often than any other type. It
may be used to measure the outside dimensions of shafts, thickness of sheet metal
stock, the diameter of drills, and for many other applications.

Micrometer Parts

The fixed parts of a micrometer are the frame, barrel, and anvil. The movable
parts of a micrometer are the thimble and spindle. The thimble rotates the spindle
which moves in the threaded portion inside the barrel.

Turning the thimble provides an opening between the anvil and the end of the
spindle where the work is measured. The size of the work is indicated by the
graduations on the barrel and thimble (Figure 9.4).

Thrazad play Tvmible can

Micrormetar scrog Sxed idj'{stmg it

Al Sonde

' . - > e
Weamring faces et R
Fatcoat stop

Zampring

Frama

Figure 9.4.- Outside Micrometer Parts
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Slide Calipers

Often used to measure the length of an
object, the slide caliper provides greater
accuracy than the ruler. It can, by virtue of
its specially formed jaws, measure both
inside and outside dimensions. As the tool’s
name implies, the slide caliper jaw is siid
along a graduated scale, and its jaws then
contact the inside or outside of the object to
be measured. The measurement is then read
on the scale located on the body of the
caliper, or on the LCD screen (Figure 9.5).
Some slide calipers also contain a depth
gauge for measuring the depth of blind
holes.
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10. SAFETY RECOMMENDATIONS

Professional auto technicians invest thousands of dollars on tools, and for good
reason. It is almost impossible to do even the simplest auto repair without using some
type of tool. Tools serve as extensions to parts of the human body. They increase the
physical abilities of fingers, hands, arms, legs, eyes, ears, and back. A wellselected
set of tools speeds up repairs, improves work quality, and increases profits.

This chapter will cover the basic hand tools commonly used in the shop.
Specialized hand tools are covered in later chapters. Use the index to locate these
tools as needed.

Tool Rules

There are several basic tool rules that should be remembered. These are as
follows.
® Purchase quality tools-With tools, you usually get what you pay for. Quality
tools are lighter, stronger, easier to use, and more dependable than off-brand, bargain
tools. Many manufacturers of quality tools provide guarantees. Some are for the
lifetime of the tool. If the tool fails, the manufacturer will replace it free of charge.
This can save money in the long run.

° Keep tools organized-A technician has hundreds of different tools. For the
tools to be located quickly, they should be neatly arranged. There should be a place
for every tool, and every tool should be in its place. If tools are just thrown into the
toolbox, time and effort are wasted "digging and searching" instead of fixing the
vehicle.

° Keep tools clean-Wipe tools clean and dry after each use. A greasy or oily tool

can be dangerous! It is very easy to lose a grip on a dirty tool, cutting or breaking a
finger or hand.

® Use the right tool for the job-Even though several different tools may be used
to loosen a bolt, usually one will do a better job. It may be faster, grip the bolt better,
be less likely to break, or require less physical effort. A good technician knows when,
where, and why a particular tool will work better than another.

Keep this in mind as you study automotive tools.
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VOCABULARY

English Russian Ukrainian i

1 Accessory HononautensHoe oGopynosane, JonaTtkope o6nanHaHHs 1
TIpHCIoco0neHme

2 Adapter COEIMHHTENEHOE YCTPONUCTRO, NeTaNb; 3
nepexojHas Mydra, naTpoH

3 Adjacent CMmexHbIi

4 Aircraft Bosayurnoe cymso

5 Angle Yron

6 Anvil YIOp; YIOPHLIH CTepikeHs/ U3MEPHTEbHbIH
HAKOHEUHHK/ onopa

7 Arc ayra

8 Attachment NPUCOETHHEHUE; TPUKPETUIEHIE;
3aKpeneHue

9 Automatic aBTOMAaTHYECKHIA

10 Aviation aBHaIMAg

11 Avoid H36eraTh/ aHHYNUPOBATE, OTMEHSTS, 1e1aTh
HEJICHCTBUTENILHEIM

12 Backstroke ObpaTtHziii xox

13 Barrel THIIb3a; BTYIKA; HHOND 2) IHIMHID;
Gapabau; UMIHHIPHUeCKas JeTans 3) 6obuna,
katyuika 4) meitka pana 5) HoHHYC
MUKpOMETPA, cTebeib MUKpOMETPa 6) Bajl-
IIECTEPHS; Ban-uepesk 7) 6oukoobpasHocTs
(TIpH U3MEpeHHIX THIHHIAPUYECKAX HeTaneif)

14 Bend M3THO2TH

15 Blade JIe3BHE; PEKYINAd IIaCTUHA 2) HOKOBOUHOE
MOJIOTHO 3) pe3ely, BCTABHON Pe3eln; How
(Hanp. dpesst) 4) nonarka; 10MACTL; KPBIIO 5)
HOX (pyOuneHuka) 6) peGpo 7) nuneiika
(yrosnpHuka) 8) nenectok (uanru)

16 Blunt TYNOH, TYNIOKOHEYHEIi

17 Bolt GonT; BUHT; nanen || ckpeisTs Gonramy,
3aKpemIATL Gonramu, cOoTIKEaTS 2)
CTEPHKEHD; IINHUIBKA; IIKBOPEHL 3) 3aCOB;
3a/IBUXKKA; A3bI40K 4) cuTo || npocensats
4EePE3 CUTO 5) MOHTUPOBATh, YCTAHABIMBAT
(y3exn)

18 Brass 1) naTyHb 2) BRIATBI; POKNANKA; BKIAKA

19 Burr 1) 3aycene; rpar 2) 6opdpesa; neSonsman
tpeza 3) TpeyronsHoe 3y6uN0 4) ocenok 5)
POTalMOHHEIA HANWILHUE 6) PONUK s
NpaBKH MUTHGOBAILHOTO KPyra

20 Cam 1) Kynayok; SKCUEHTPHK; BBICTYTI Ha RATTY,
BBICTYN HA PacnpeieNnHTeNEHOM Bany 2)
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JoIbDKKA (B KYTaUHBIX MO10Tax) 3) korup;
inabnon; nexano 4) KPUBOIHHEHHEH a3 3)
KpPHMBONHHENHAA NOBEPXHOCTR; TIAHKA CO
CKOILUEHHBIM NMa3oM 6) clHycHas nuHelika 7)
NPHBOAUTE B ABMIKEHHE OT KyJlauka

2]

Capacity

1) ocHOBHad XapakTepHCTHKA (Halp. CTaHka)
2) EMKOCTb, BMECTUMOCTh; 00BEM 3)
MOILIHOCTh; IPOU3BOIUTEIIBHOCTE;
NPOMyCcKHAasA cnoceOHOCTS 4) HaunbobIIe
pasMepsl, radapuTHbie pasMepst 5) EMKOCTD
6) uHpopmMarmonHas EmxocTs (3Y) 7)
JIOTyCTBMBIi Tuana3oH uucen (yeTpoiicraa,
anmnapata) ; pazpsiHocTh 8) crnocoGHOCTS,
BO3MOXKHOCTE 9) Harpyska, NOMycTHMAS
Harpyska 10) rpyzonorsEMHOCTS

22

Chisel

3y0uno; craMecka; 1on0To || pyouTs
3y0MIIOM; CTPOraTh CTaMeckoil; NonduTs
JONOTOM

23

Chrome-
Vanadium

Xpom-BaHaIHeBLI i

24

Classify

KnaccHpuLMpoBaTh

23

Clutch

1) Mydra; coenuneHue; cuernenye 2) 3axgar
3) cxBaThIBaHUE; 3aXBaThiBaHKe; GUKCALUS

26

Coarse

1) rpy6sIii (Hanp. o perynupoBke) ;
4epHOBOIL; npeaBapuTensHElil (00 06paboTke)
2) mepoxoBartkIif; HeoOpaBoTaHHbI; CHIPOH
3) ¢ KPYTIHBIM Liarom (Harp. o pezbde)

27

Cone

1) xorye || npuaaBars KOHUUECKYR GOpMY;
obpabaThiBaTh Ha KOHYC 2) KOHHYECKHH
Tajiell, KOHWYeCKHH ycranorounslii namen 3)
KOHHUYECKHH PPUKLUUOH 4) CTYNCHYATHI
LIKKHB 5) KOHHYECKOE COTLIO; pacTpyod;
KOHHUECKHIH Hacallok

28

Cordless

0ecnpoBOIHOM

29

Countersink

1) KOHMUECKas 3EHKOBKA; LIEHTPOBOUYHASA
3€HKOBKA || 3¢HKOBATE KOHUYECKOE OTBEPCTHE
2) hacka

30

Cowling

Kanor, koxyx

31

Crimp

1) oTorayras xpomka; 6ypruk; 6opt ||
oTrudath KPOMKY; OTOOPTOBEIBATS 2)
cxnaaxa; rodp || nenats cxnaaku;
ropupoBaTh

32

Cross-thread

3aBUHYMBATE C [IEPEKOCOM

33

Cut

1) paspes; Hanpes; cpes; MPope3ss; IPOUI ||
paspesars; Hape3aTh; CPE3aTh; NPOpesaTh 2)
pesanue, 00paboTka pezaHueM; Npoxoxn (npu
00paboTke pe3aHueM) ; peska, oTpeska 3)
00pabaTbiBaeMBbli{ YYaCTOK; YHaCTOK
obpaboTku (netanu) 4) cTpyxKa 5) Haceuka
(HamUIIEHUKA)
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34 Damage MOBPEKIECHHE

35 Dent 1) BuiemKa; yriybnenue 2) Haceuka; 3apy6dxa
3) 3y6, 3yben

36 Depression Bribouna, 1) BeleMka; yrmyonenue 2)
ocenanue 3) pa3pexeHue, BaKyyM

37 Design 1) KOHCTPYKLMA; KOMITOHOBKA, NPOEKT ||

KOHCTPYHMPOBATh; KOMITOHOBATE;
IPOCKTHPOBATE || NPOEKTHBII 2)
KOHCTPYHUpPOBaHHKe; NPOEKTUPORaHHE 3)
pacuér || paccUMTHIBATE || pacuéTHerii 4)
IU3akH, XyI0XKECTBEHHOE KOHCTPYHPORAHHE
5) 4epTéK; ICKK3, cXeMa

38 Diagonal [HaroHalbHbIH, UAYHIHE HAUCKOCE
39 Diameter IHAMETP
40 Die 1) wramn; MaTpuia; MyaHCOH 2) BUHTOPE3HAS

FONOBKA 3) Nanika; Jepka; Kmyni 4) npece-
(opma 5) Gopma, MeTainueckas hopma;
KOKWIb 6) Ky3HEUHasl OCHACTKA; Ky3HEUHEIH
HHCTpYyMeRT 7) 60k MonoTa 8) obxumka 9)
BOJIOTHNbHAA JOCKA; BOJIOKA 10) HakaTHbIH
POJIHK; pe3b0OHaKaTHBIH MHCTPYMEHT

41 Dimension pazmMep

42 Divider 1) menurensHOE YCTPOMCTBO, HENUTEND,
pasfienuTens 2) cenmaparop 3) aneMeHT
JeNeHNsA (¢ YacTHLIM OT JeNeHKd Ha BRIXOE)
4) menutent (HanpsbkeHus) 5) DenuTenbHbI
LAPKY T

‘43 Draw 1) Tsra || TAHyTH 2) BRITATHBAHNE, BBITAKKA 3)
OpOTATHBAHKE; packaTka 4) BonoueHue 5)
H3BIICYEHIE MOJICTH U3 (POPMEI §) OTTTYCKATH
(cTains) 7) ueptuth

44 Drill 1) cBeprio 2) ceepnuinbHbId cTalok 3)
CBEPIIMIIBHAS FONIOBKA 4) CBEPIEHHE ||
CBEpIINTH; BRICBEPIHBATE 5) Opens 6)
IIIOCKHMH TYNOHOCKIH Han(Quib

45 Duckbill KOHBeHep ¢ Kagaroleiicsa FONOoRKoH

46 Edge Kpomka

47 Effect sddext; BIUAHYE; felicTBHE

48 Equivalent 1) 3KBHBAJIEHT || IKBUBANEHTHASII,
PaBHO3HAYHbI

49 Exert IpuBoguTH B AeliCTBHE, HATIPArATE

50 Extension 1) yanuaenue; pacumpenye; nobasnenue 2)
YIANTHUHHUTEN b

51 Extractor Knempn, 1) BeITankuBarens; ChEMHUK;
9KCTPaKTOp; BEIOpackBaTenh 2)
pazbe/IHHUTEND

52 Fastener Kpenex, 1) xpenéxuas Aertalib, 1eTalb

Kpererus 2) 3a)xuM; 3aMOK; ckoba,
aBHALMOHHAS 3aKIIENKa
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53 Files 1) HanunbHUK; Handuns || omMmMBATE,
00pabaThiBaTh HANMILHUKOM

54 Fix 1) dhuxcupoars; ycranapiausars 2)
3aTOpPMaKHMBATh

55 Flat 1) npicKa; MIOCKMiA cpes; IUockas IIoIaIKa

2) IWIOCKOCTS, MI0CKas MTOBEPXHOCTS ||
TUTOCKHIH; MIOCKOCTHbL, BORHBIH 3)
NOJOCOBOH NMPOKAT; IMCTOROH npokar ||
HOJIOCOBOH (0 cTanu) 4) rockuit 60ék 5)
IO UIUTS; BLEIIPAMIATE, BEPABHABATE,
pasrnaxuBaTh

56 Float 1) GLITH MAPHUPHO 3aKPETUIEHHBIM;
3aKPETUISTE APHHPHO; CBOBOIHO BpamaTses
2) nonnagok || miaeaTh; BCIUILIRATE;
droruposats, daotuposatscs 3) Gokosoe
OTKIIOHEeHMe 4) CMEIUEHHE; MOJATIUBOCTS ||

CMEIIATECS

54, Fraction 1) mpobs 2) gacrts, xpodHas yacTs 3)
MaHTHCCA

58 Frame 1) pama; cranuna 2) xapkac; 0cToB; kKopryc 3)
Inepiaska; oboiiMa; ckoba

59 Frequently 4acTo

60 Fuel TOTLTHBO

61 Furnish 3anoJjiHesTh, OCHAIATh

62 General 00IEro NPHMEHEHNS, YHUBEPCALHEL T

63 Goggle 3alHUTHBIE OYKH

64 Gouge 1) nomykpyrioe 10710TO; KaHABOUHOE 3y6III0;

KaHaBOYHUK, KpeliMeiicens; mOmykpyrias
cTaMecka || [oNGUTh T0I0TOM WIH 3yGHIOM
2) xaHaBKa; BEIeMKa ([IoTydeHHEIe
BhilanOnuBanueM) 3) pes (npu
TIOBEPXHOCTHON KHCIIOpORHOH peske Win

CTPOMKE)

65 Hacksaw 1) HOXOBOUHBIH CTAHOK; HOXOBOUHAS Muna 2)
HOMXOBKA 3) HOXOBOUYHOE MOMOTHO

66 Hammer MOJIOTOK

67 Handle 1) pyuxa; pykosaTka 2) nopydess 3) Kprodok

[ BHIHUMAHHUA MOJIenH 4) ynpasiaTs,
MaHUIYITMPOBATE 5) 06CTyKUBATH (Harp.
MALIHHY) 6) 3arpyKaTh; pasrpykarh;
TIEPErpy*ath 7) TPAHCTIOPTUPOBATE

68 Handy Py4Hoii, noapy4Hblii

69 Hexagon HIECTUYI OJIbHUK

70 Hole Otsepcrue

71 Hollow

72 Hook 1) Kpro4oK; KpIOK; TaK || noABENIMBATE Ha

KpIOKe; 33aLerIATh KPROKOM 2) Nepeanuii yron
(pexyIIero HHCTPYMEHTA) ; BOTHYTOCTh
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nepeiHeit MoBepXHOCTH (MHCTPYMEHTa)

73 Hydraulic THIIPaRITNYECKH

74 [lustrate MILTEOCTPHPORATH, OQOPMIIATE

75 Inch TrotiM

76 Indentation OTCTYT

77 Indicate 1) yKka3bIBaTh; OKa3LIBAThL 2) 0003HAYATE;
02HAYaTh

78 Indispensable | ofsa3aTentHeld, He OOMYCKAOLIHI
UCKIIIOYEHM

79 Install YCTaHABIMBATh, MOHTHPOBATh, COOUPATE,

80 Intentionally | ymbinmienio

81 Invert 1) mepeBopauuBaTh; KAHTOBATH 2) HIMEHATE
HafnpagsJeHue

82 Jaw 1) kynauox (3aXHMMHOTQ 1IaTPOHA) ; Iy0Ka;
mexa (THCKOR) 2) 1NOHKE (PasikKuMHON
onpaBkH) 3) 3¢B (Hamp. xmoua) 4) 3aXBaTHOE
ycTpoiicTro (Hanp. poboTa) ; 3axBar 5) THCKH;
3amUMHOE NpUcriocobieHne; Kieuu 6)
cOopHsIi Kynasox

83 Layout 1) pacrnonoxeHue; KOMIIOHOBKA, [UIAHUPORKA
2) pasMeTka; paszbuBka 3) cxema; ruiaH 4)
OpHIHHAT-MaKeT

84 Length IUTiHA

85 Locate pacrionarath

86 Lug 1) BeicTYR; NpHinB; GoOBIMKa 2) YIIKO;
OpoyLiMHa; XeMyTHK 3) wun 4) 3y8 (MydTer)
5) kynax (Hanp. MyQTei) 6) pyuxa,
rpuboRumHAs pyTka 7) s3eHOK 8) TautTh;
TAHY T

87 Maintenance | Texuuueckoe oOCTyXKUBAHUE

88 Mallet JEPEBSHHbIH MOJOTOK; KUSHKA

89 Manufacture | nMpou3BOIUTH

90 Mark Mapkuposka 1) 3Hak; MeTka, OTMeTKa; pucKa
2) mapka; kiefiMo

91 Material MaTepUHa

92 Metal MeTall

93 Micrometer MHKPOMETP

94 Mill 1) 3aBox; dabpuka 2) ¢pe3epHslit ctanok 3)
(pe3a || Gppesepoars 4) NPOKATHBIN CTAH;
NpOKaTHBIH LeX || mpokaThiRaTh 5) Apoduika ||
IpoOUTh; pa3ManbiBaTh

95 Mutilation 1) mopexnenue; nedopManus 2) HCKAKEHHE
3) nonpezanue, cpelzaHue

96 Nail 1) rBO3Mb || cCOEIMHATHL Ha TBO3IAX,

; npuOHBaTE rBO3AAMMU 2) YIApATH

97 Needle 1) urna 2) vronsyaTelii ponuk 3) Haaduns 4)
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cTpenka (MHAMKATOpa) 5) UTOJIBUATE i
KJIalaH; Uroib4aTelii peryisarop 6)
H3MEPHUTENLHEIA HAKOHEUHUK (Harp.
JaTHHKa)

98

Nut

1) raifia 2) pessGoras Mydra

99

Object

00BEKT; NIPeAMET; TElIO || IpeaMeTHbIi

100

Offset

1) cMellieHHe; COBNUT; THIOHIHOE CMENEHIe
(mpu 3yGoHape3anuH) || CMeN(aTh; COBUTATE,
BBIHOCUTS || CMEIIEHHBIH; CIBUHYTHII;
BBIHECEHHRBIH 2) MEKOCEBOE paccTosHue 3)
OTKIIOHEHHE 4) KOMIEHCALMS; KOPPEeKLHA ||
KOMITEHCUPORATH; KOPPEKTHPOBATE 3)
OTBETBIICHHE; OTBOJ (TPYObI) 6) yeTyIm; 3yben

101

Outline

I) kouTyp; npodwis; ouepranue ||
04epYHBaTh KOHTYPHOI THHHEIH; ouepuuBars
CHapykH 2) 11aH; cxema

102

Paper

bymara, 6ymMaxHbIi

103

Parallel

napaninenbHbIi

104

Part

HacTh

105

Pattern

1) obpasews; atanon; kamup; MoJIeNs; MabIoH
| hopmuporaTs MO 06pasuy, bopMupoBaTs ro
madnoHy; MOAENHPOBATh 2) KOH(UIypaLus;
npo(uib, KOHTYp 3) KapTHHA, PHCYHOK;
¢urypa; y3op || HAHOCHTE PHCYHOK WITH Y30p
4) cxema; nuarpamma 5) XxapakTepHCTHER 6)
CTPYKTYpa, cTpoeHue 7) n3odpawenune; obpas
|| dopmuposars uzoGpakenue 8) Korus ||
KOMMpoRaTh 9) ceTka || HaHocuth cetky 10)
KOJIoTpaMma

106

Pencil
compass

KapaHIallHbLIH UHPKYITh

107

Pin

1) mrudyT; WmaisKa; nanew; uTHpE;
IIKBOPEHE || 3aKpermsTh T TaMu UK
IMIHIBKaMy; T ToBats 2) melika; nanda
3) bont 4) och; cTepKEHb || yCTAHABIHBATL HA
ocH 5) yTop; Kynauok §) Hanpasiaiomas
KOIIOHKa (fipecc-popMbl) 7)
3aIUTLTHHTORBIBATE

108

Pistol

109

Plate

IIIOCKOCTh

110

Plier

111

Plug

1) npobka; 3armyuika; 3aTeI4Ka || 3aThIKaTh
npo0OKoii, 3aThIKaTh OTREpCcTHE IPobKOit 2)
TIPOMEXYTOUHAA BTYIKA (U1 KpeIUIeHUs
HHCTPpyMeHTOB) 3) kanubp-npodxa 4)
myascoH (mpecc-QopMbl) 5) UTHHpUYecKas
mWnHGOBATEHAS TOJOBKA 6) MITENCEN;
HWITeNCEbHAS BUIIKa; IITeKep 7) 3anaibHas
cBeva 8) paznéM
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112

Power

Culia, MOIIHOCTS

113

Precision

TOYHOCTH

114

Pressure

JaBlIeHUE

115

Prick

1) yKomn, npoKon || npokasisiBats 2)
MPOUMILATE OTBEPCTHE OCTPHIM NPEAMETOM

116

Principal

1) ruaBHBI IMEMEHT HeCYIIEH KOHCTPYKLHMN
2) cTpourenkHas depma

117

Punch

Wrami || ITaMnoBaTk 2) npoboiHuK;
nepdoparop 3) neiponpoSUBEO Tpece

118

Rasp

Paminne

119

Ratchet

TpeuloTKa, Xpanoenk 2) cobauka 3) ; = ratchet
effect HeoGpaTiMble MepeMeHE: k XyaueMy,
"MaxoBUK perpecca’ , HEYMOJTHMOE
"xpanoBoe xoneco" 2. a) UZMEHATLCA
IOCTENEHHO; OCYLIECTBIATD HOIIATOBOE
IPCARWKEHHE §) TOCTENEHHO U3MEHATE;
TiepeBurarh, QUKCUPYS KaxI0e HOROE
MONOXKEHHE

120

Reamer

1) pa3sépTka || pa3eEpThIBATE 2) CTAHOK IS
paseE€PTHIBAHKSA OTBEPCTHI

121

Receptacle

1) npuéMHHK; pe3epByap 2) oTBepCTHE

122

Recommend

PEKOMEHIOBATE

123

Reference

1) 6aza oTcuéra; onopHas To9Ka; penep ||
6a3upoBaTk || 6230BbIH; OITOPHEI; penepHbIA
2) 3TaNcH; CTAHNAPT || 3TANTOHHBII;
06pazloBLIil; CTAHIAPTHEIH

124

Removable

TONBHKHBIA

125

Repair

PEMOHT; HCTIPABJIEHUE, TTOYHHKA ||
PEMOHTHPOBATh; HCIIPABIIATh, YHHHTS ||
PEMOHTHBIH

126

Replace

BHMEHHTI:, MEHATL MECTaMH

127

Reverse

1) peBepc, o0paTHAd CTOPOHA, 32/HAN
cTopoxa || ofparublit; nepeBEpHy THIl; 3aHuil
2) perepcH poBaHue, U3MEHEHUE
HaTpaBieHUs IBUAXEHNUA Ha obpaTHoe ||
peBepCHpOBaThL, M3MEHATh HATIPaBICHHUE
JBHKEHHA Ha oOpaTHoe || perepcuBHBIii 3)
NEPEKIOUEHIE; H3MEHEHHE IOTAPHOCTH

128

Rivet

3dKJIenKa

129

Rough

1) obpadareiBaTh HavepHO; 0GmMparts ||
4epHOBOMH; 06aupouHsld 2) NpHAaBaThL
MIEPOX0BATOCTD, IPUIABATH HICPOXOBATOCTH
TIOBEPXHOCTH || TPyOBIil; HEPORHBIH,
MEePOXOBaThIH 3) KPYNHO3EPHHUCTEIM (Hanp. o
maudoBaTLHOM KpyTe)

130

Ruler

Jlunetixa

131

Safety

1) 6e30nacHOCTh; HANEKHOCTE 2)
NpeoXpaHuTeNIbHOe YCTPOHCTRO ||
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TPEeIOXPAaHUTENBHBIN, 3AUMTHBIH

132

Sawing

1) manka, pacnunoBka, pacuMBanue; peska
TIHITOM; paspesanue; packpoi

133

Screen

1) skpan; WuT; Ko3kIpEK; mHpMa ||
IKPaHUPOBATE; 3aHIMIIATE

134

Screw

1) BuHT; OONT; WYPYN || 3aBHHYMBATE;
BBHHUHBATS; CKPEIUIATL BUHTAMU WIH
GontaMu 2) uepRsk; 1iHeK 3) BHATOBAS JTHHA
|| BunTOROIT 4) Hapesats pe3bOy

135

Screwdriver

1) otépTKa 2) BUHTOBEPT 3) WypYHOBEPT

136

Screwworm

Mexannyeckoe yetpoticrso, conepxanmes
BHHT

137

Scribe

1) qeprinka; pa3MeTOUHRI HHCTPYMEHT ||
pasMeuars; OTMEYaTh YePTHIKOIH 2) nepo
(camomnuciia)

138

Scriber

YEPTHIKA; Pa3METOUHBIH HHCTPYMEHT

139

Service

ycmyra

140

Shape

®opma

141

Shear

1) cpesatouiee yemimie; cpes; ckaibiBanue ||
Cpe3aTh; CKaJbIBATD 2) YCHINE CABUIA; CARNT
3) Bpezanue peKyIeH KPOMKY B METaJ,
MOCTENEHHOE BPe3aHue peXyIieit KpoMxn r
MeTann 4) ne3sue (HOXKHULY) 5)
Hampasnsaromas (craHka) 6) pesath
(HoWHUIIAMM )

142

Sheet

1) MHCT; MUCTOBOI MATEPHAI, TORKOINUCTOBOM
MaTepHan

143

Size

pasmep

144

Slight

XPYIKHIA, HETPOUHBIi

145

Slot

1) ma3; npope3s; KaHABKA; ULTHIT; XeN060K;
WIENR || IpopesaTs Ma3el, KAHABKK WITH
KeT0OKH; INULEBATHD THE3N0, PAa3heM

146

Snip

1) HOKHHALEB! 2) pe3aTh HOMKHHUIIAME (LS
HECTH)

147

Socket

1) ruesno; yrnyGnenue || BCTABIATE B rHE30
2) nonnATHUK; Gaumak 3) nepexogHsi
[ATPOH; BTYJKA, IepexoiHad BTYNKA 4)
My({Ta, COeIUHUTENBHAS My(DTa; [UIE3a;
crakaH, naTpy6ok 5) wrencesibHas po3erka;
LOKOINb

148

Solid

TBEPAbI

149

Spindie

1) 1nuupens; Ba, BATHK; 0Ch 2) THHOME 3)
CTEPXKEHb; Nanel 4) uieiika Bana; mandga 5)
MHKPOMETPUYECKHI BHHT; W3MEPHTENbHbIH
HAKOHEYHHMK (Halp. HHAUKATOpa) 6) X0I0BOMH
BHHT 7) Bpalalomuiics HeHTp

150

Spiral

1) BUHTOBAs IHHKIS; BUHTORAS MTOBEPXHOCTS,
relMKOHJaNIbHadA TIOBEPXHOCTS || BHHTOBOI;

FEIUKOUIANbHBIN 2) cnMpant || ciMpansHelii;
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CrHpaneodpasHslii 3) 3MEEBHK

151

Spring

IPYXIHA

152

Standard

1) cTaHgapT; HOpMa, HOPMATHS ||
CTaHIapTHBIH; TUTIOBO; HOPMalH30BaHHEIH;
CEepHHHO BBIMYCKaeMbii 2) 3Tanon; obpasen ||
ITANOHHBI; 00pa3noBbIii 3) CTAHIAPTHELIH
dopmar (s3bika g monrotoBku YII) 4)
TEXHHYECKHE YCIOBUS; TEXHUYECKHE
Tpeboranus 5) KOMOHHA; cToHka; onopa 6)
Ha4yamno oTcyéra

153

Steel

CTallb

154

Strap

1) nmnnawka; mnonoca; JiCHTa; peMeHb ||
COEMUHATL IUIAHKAME; CTSTUBATh peMHEM 2)
Haknajgka || wakmagHolt 3) ckofa; xoMmyr;
Oyrens; NpHUxBar || ckpemnsth ckoboit

155

Sufficient

Y IOBIETROPUTENBHEIH, JOCTATOUHBI i

156

Swing

1) konebaHue; KauaHue; pasMax; aMILITY 1a
Konebanus || xonebarth, KoneQaThCs; KAayaTh,
KaYaThes,; pacKaduBaTh, PACKaUMBATRCA 2)
MOBOPOT; PA3ROPOT || MOBOpAYHBATE,
N0BOpa4MBaTECA 3) HaHOONBLINH AHaMeTp
(ycTaHaBnuBaeMoro uazeliua) 4) Hanbonblree
paccToAHue MekIy LeHTpamMu (cTaHka)

157

Taper

1) cyxenve || cyxare(cs) 2) KOHYC || CBOAMTE
Ha KOHYC || KOHHYecKHi 3) KOHYCHOCTS;
KOHYC000Pa3HOCTh; KOHMTecKast hopma 4)
yKIOH (kamubpa) 5) ocnaGnenwe, cnag 6)
nnasHsiii nepexon

158

Technician

a) TeXHHK, TEXHHUECCKHUI ClIeIHanuCT;
MEXaHMK, PEMOHTHHK, TEXHHYECKUil
nepcoHan

159

Thimble

1) runn3a; cTakaH; BTYIKa, MydTa 2) KOIbIo;
KOyl 3) HAaKOHEYHHK, KabenbHbI
HakoHEUHHK 4) 6apabaH (MUKPOMETpa)

160

Thin

a) Ienars TOHKUM, YTOHYATh, HCTOIIAT,
330CTPATh

161

Thumbscrew

BUHT ¢ HAKaTaHHOM TOJIOBKOM, BHHT ¢
HaxaTaHHOM pu(IEHOI TONOBKOI,
0apaliKoBbIif BHHT

162

Tip

1) KoHel, KOHUMK; BeplunHa (Hamp. 3y6a) ;
rpeGens (BUTKA pe3bObl) ; KPOMKA, Kpaii;
NponoIbHaA KPOMKA (3y0a) 2) HAKOHEY HUK;
MYHAUITYK; KpBIIKa 3) pexyluas IiacTHHa;
PeKyIlas KpoMKa (MHCTpyMeHTa) 4) pabouuit
KOHel (3MeKTPoaa) 5) HAKIOH:;
OTIPOKHIBIBAHME || HAKIOHATh, HAKIIOHAThCH,
OTIPOKHIBIBATE, ONPOKUIBIBATECS 6) HOCOK
(mureiinoro xoBiua) 7) ne3sue (0TBEPTKY)

163

Tool

1) uHCTpYMeEHT; OpyaHe, opyaue
TPOM3BOJCTBA 2) pe3ell; HHCTPYMEHT,
Pexymiuii MHCTPYMEHT; UE€PHOBOIH pe3sel]
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(3ybocTporansHoro cranka) 3)
npHcnocodlieHHe; ocHacTia 4)
HHCTpYMEHTapuil; cpeacTBa; COBOKYIMHOCTE
HHCTPYMEHTOB 5) 00pabatbiBath
HHCTPYMEHTOM 6) HATAXKUBATH {CTAHOK)

164

Tap

Bepinmna, ronoeka

165

Transfer

|) nepemelnienue; nepeHac; rnepeaya;
TPAaHCTIIOPTHPOBKA || MepeMeniars;
[IEPEHOCHTD; MEPENABATL, TPAHCIIOPTUPOBATH
2) TPaHCIIOPTHOE YCTPOUCTBO; TPAHCHOPTED;
xoHBelep 3) MexaHuueckas pyka 4)
arperaTHblii CTAHOK ¢ MHOTONQ3UIIHOHHBIM
TIOBOPOTHBIM CTOJIOM

166

Triangular

TPEYrOJILHBIHA; TPEXCTOPOHHUI, TPEXTPAHHIHA

167

Tungsten

BONB{paM

168

Twist

1) xpydenue; CKPYTHBAHUE || KDYTHTS;
CKpy4uBars 2) war suHTa 3) yroin
ckpyuuBanus 4) nopopot (pabouero oprana
poBoTa) BOKPYT TOPHIOHTAILHOM OCH B
MOTEPEYHON TIOCKOCTH 5) CRUBATE 6)
crMpansHbiii (0 ceepiie)

169

Unbreakable

HEeOLIOLIMICS, HEJIOMKMIA, HEXPYITKIii

170

Utility

KOMIUICKTYHOIIHE, KOMITICKTYROIINHE U3 0EJTHA

171

Vary

1} MenaTh(cs); H3MeHATL(cA) 2) peryJiupoBaTth

172

Versatile

1) yHUBepcanbHbIl; LIMPOKOTO HAZHAYEHUS 2)
JKCITyaTalMoHHO THOKHI;
NepeHalaXuBaeMblif; IPUCHOCODIIAEMBIH

173

Wire

1) mpoBoroka || ckpemTaTs mpoBonokeif 2)
TOHKHH nPYTOX 3) NpoBOJNOYHAA CETKA 4)
NpoBOL; Kabenb 5) IPOBOIHNK 6) myHa 7)
MPOBONOTHEIH Kamuop 8) HUTKA pe3nlsl,
BUTOK Pe3bObBI

174

Wooden

IEpEBSHHBIH

175

Wrench

raeqyslil KH0y; ralkoBEPT; NUHAMHYECKUH
BUHT || 3aBOPAYHBATh, OTBOPAYMBATEL KITHOUOM
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