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FOREWORD

Much has been written on the subject of Hand Tools. Most of the
material is devoted to how-to-do-it information and does provide instruction
for professional, amateur or home workshop user. Unfortunately, some of
the material contains information which may lead to hazardous misuse. Too
little has clearly defined the uses for which particular tools are designed.

This booklet describes various hand tools, including wrenches, pliers,
striking and struck tools, screwdrivers, vises, clamps, snips and tool boxes.
This booklet defines the intended use of these tools, cautions against misuse
and abuse and indicates when a tool should be repaired or retired from ser-
vice and replaced with a new one for the sake of efficiency and safety.

The booklet is divided into twelve sections for easier reading and refer-
ence. Section five provides redressing instructions for those tools requiring
redressing in normal use.

Two cartoon characters, ‘‘Hazardous Harry’’ and ‘‘Careful Cal,’’ have
been created to graphically emphasize the Do’s and Don’ts that apply to
hand tool use. Harry will illustrate some of the possible results of misuse and
abuse. Cal will show you the way a real pro does it. Cultivate Cal’s methods
...avoid Harry’s.

HAND TOOLS INSTITUTE
25 North Broadway ¢ Tarrytown, New York 10591 ¢ U.S.A.

Member of
American National Standards Institute
National Safety Council

IMPORTANT

This book is not a substitute for manufacturers’ instructions
or warnings. Because tools may differ, always consult
manufacturers’ instructions or warnings if provided.
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SECTION I. WRENCHES
INTRODUCTION

Wrenches are one of the most
widely used hand tools. Their main
function is holding and turning
nuts, bolts, cap screws, plugs and
various threaded parts. Since a
screw (thread) in use acts as a
remorseless wedge, it is possible to
strip threads or damage parts by ap-
plying excessive torque. Quality
wrenches, regardless of their type,
are therefore designed to keep
leverage and intended load in safe
balance.

Standard wrench types are avail-
able for almost every conceivable
operation and service, with both
American Standard Inch and Metric
openings. Special wrenches are also
available for servicing and overhaul
of certain widely used equipment.
Today’s mechanic need not impro-
vise to find the proper tool for a
particular job. This booklet will
guide him in selecting the proper
tool.

Basic Safety Rules Which Apply
to the Use of Wrenches

1. Never use a pipe extension or
other form of ‘‘cheater’’ to in-
crease the leverage of any
wrench.

2. Select a wrench whose opening
exactly fits the nut. If the
wrench is not exactly the correct
size for the fastener, it is apt to
damage the corners of the fas-
tener, slip, or break. Care should
be exercised in selecting only
inch wrenches for inch fasteners
and only metric sizes for metric
fasteners. High strength fas-
teners — grades 5 and 8, 12 Pt.
nuts and bolts, and many other
aerospace fasteners require un-
usually high torques for their

size and, therefore, require spe-
cial care in the selection and use
of wrenches.

NEVER USE A LEVERAGE EXTENSION ON A
WRENCH HANDLE.

WRONG

3. If possible, always pull on a

wrench handle and adjust your
stance to prevent a fall if sudden
release occurs.

4. The safest wrench is a box or

socket type; both because it
is stronger and because it has
less chance of slipping off the
fastener. Different types of
wrenches are of different
strengths and are designed for
different purposes. Open end,
flare nut, and adjustable
wrenches are not as strong as
the corresponding sizes of box
or socket wrenches and are not
intended for heavy loads, such
as breaking loose frozen fas-
teners or final tightening.

5. To free a ‘“frozen”’ nut or bolt,

use a striking-face box wrench
or a heavy-duty box or socket
wrench. Application of pene-
trating oil beforehand is recom-
mended.

6. Never cock an open-end
wrench. Be sure the nut or bolt
head is fully seated.

7. Adjustable wrenches should be
tightly adjusted to the nut and
pulled so that force is on the
side of the fixed jaw.



ALWAYS WEAR SAFETY GOGGLES
TO PROTECT YOUR EYES

ADJUST YOUR STANCE AND PULL WHEN
APPLYING HIGH TORQUE.

RIGHT

8. Avoid over torquing. A Torque
Wrench will permit tightening

WEAR SAFETY GOGGLES AND USE A HEAVY
SLEDGE TYPE HAMMER ON A STRIKING

RIGHT

to the exact torque required for
best performance, economy and
safety.

9. Never expose any wrench to ex-
cessive heat which may change
the hardness and metal struc-
ture and ruin the tool.

10. Wrenches should not be ground
to change their shape.

11. Periodic inspection of hand tools
by competent personnel is a safe-
ty must. Do not use a wrench

NEVER COCK OR TILT AN OPEN-END
WRENCH. THE NUT MUST BE
FULLY SEATED.

WRONG

which has been damaged and
probably weakened by being
bent, cracked, or severely worn.
12. WARNING. Ordinary plastic
dipped handles are designed for
comfort—not electrical insula-
tion. Other tools that have high
dielectric insulation are so iden-
tified. The high dielectric in-
sulation is intended only as
secondary protection. Never de-
pend on an insulated tool to
protect you from electricity.

SOCKETS

Description. There are three
types of sockets—hand, power and
impact—all different in design and
hardness. Hand sockets usually
have a bright finish but may have a
black finish. Power and impact
sockets have a black finish and
usually have thicker walls. This
booklet is concerned only with hand
sockets, which should never be used
on power drive or impact wrenches.

@

Hand Power Impact



Hand Socket wrenches
are made in a wide range of
sizes and capacities. All
have square drives ranging
from %’ to 1°°, Drive size
is a measure of capacity.

Sockets are made in regular length
and deep length. Openings may be
12, 8, 6 point or square. Spark plug
sockets have rubber inserts or other
devices to hold the plug. Universal
joint sockets are also available.

HANDLE TYPE
WRENCHES

Handle types include Reversible
Ratchet, Sliding Tee, Speeder and
Flex Head. Ratchets with dielectric
insulation handles are available for
linemen’s use. Attachments include
extension bars, adapters, flexible
joints and various socket bits such
as hex, slotted, Phillips screw, etc.

CAUTION: Reversible ratchet
wrenches are rated among the strong-
est hand tool driver in their respec-
tive drive size. They are designed to
interchange with the full range of all
accessory and socket hand tools,
also in their respective drive size.

The possibility exists for a lower
torque rated accessory or socket or
a combination of accessories and
socket to be used in conjunction
with a higher rated ratchet or drive
tool.

Care should be exercised so as not
to overload the weakest component.

Extra Heavy - Duty Ratchet
Wrenches. These powerful wrenches
are made in various lengths.

ALWAYS WEAR SAFETY GOQQGLES
TO PROTECT YOUR EYES

UG

-ADAPTER

C,E -EXTENSION BARS
-SLIDING T HANDLE
-DEEP 6-POINT SOCKET
-DEEP 12-POINT SOCKET
-SPARK PLUG SOCKET
-SPEEDER HANDLE
-RATCHET ADAPTER

c-IoTMmom>

-REGULAR 6-POINT SOCKET
-REGULAR 12-POINT SOCKET
-HEX SOCKET SCREW SOCKET
-UNIVERSAL 12-POINT SOCKET
-FLEX HANDLE

-FLEX HEAD RATCHET
-REVERSIBLE RATCHET
-UNIVERSAL JOINT

TIOVOZZIrX
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Nut Drivers. Nut Drivers are
screwdriver-type tools which, in
their simplest form, have a one-
piece shank and socket secured in a
fixed handle. Socket heads have
openings for hex nuts, bolts and
screws up to %’’ nut size. Shafts
may be solid, drilled part way or full
hollow—plain or magnetic for hold-
ing small fasteners.

Handles, both regular and re-
versible ratcheting, are available to
accommodate interchangeable
shanks for recessed head screws
such as Phillips, Frearson, Hex,
Spline and Scrulox and for slotted
screws as well as for standard %’
drive sockets.

oB

ALWAYS WEAR SAFETY GOQGGLES
TO PROTECT YOUR EYES

NUT DRIVERS ARE EXCELLENT
CLOSE-QUARTERS TOOLS.

RIGHT

Non-Detachable Socket Wrenches.
These wrenches have fixed open-
ings, both hex and square, and are
available in tee and offset handle

types.

Proper Uses. Since detachable
socket wrenches provide an almost
endless combination of handles, at-
tachments and sockets, it is possible
to assemble a proper tool for almost
any type of service within the tool’s
capacity.

Abuse/Misuse. Do not use a pipe
or other improvised leverage ex-
tension on handles—go to a larger
size wrench. When using adapters,
remember that when adapting
“‘down”’ (big handle, small socket)
you build up tremendous torque po-
tential. When adapting ‘‘up’’ (small
handle, big socket) stay within safe
limits ‘“‘up’’ or ‘‘down.”’ Never use
hand sockets on power drive or im-
pact wrenches.

THIS HANDLE IS TOO BIG
FOR THE SMALL SOCKET.

WRONG



When to Repair or Replace. Prac-
tically all manufacturers supply
parts, repair kits and instructions
for servicing their Ratchet wrenches
and handles. Periodic cleaning and
inspection of handles, sockets and
attachments is very important.
Repairs should be made with the
manufacturer’s own parts. Sockets
with cracked walls, breaks, or bat-
tered points should be discarded.

COMBINATION BOX —
OPEN-END WRENCHES

Description. The most widely
used patterns are made in long and
short types having a 15 ° angle open
end and a 12-point box opening of
the same size opposite. The box
opening is offset at a 15° angle to
the handle for clearance. Special
service types including the following
tools. The Split Box or Flare Nut
pattern is for use on tube fittings
and should not be used for high
torque applications. This type has a
6- or 12-point opening offset 15°
from the plane of the handle with a
tube opening slot at an angle to the
axis of the handle. This pattern is
also available with openings of dif-
ferent size at each end.

TO PROTECT.YOUR EYES

@ ALWAYS WEAR SAFETY GOGGLES

USE A SPLIT BOX WRENCH ON FLARE NUTS.
RIGHT

Proper Uses. Combination Box
— Open-End wrenches are designed
for a wide variety of work. Their
box opening adds to their versatility
and strength. The Flare Nut pattern
with its hex box opening is especially
useful in air conditioning and refrig-
eration work where tubing termin-
ates on flare nuts.

Abuse/Misuse. Do not use the
open end of these wrenches to free a
““frozen’’ nut or final tighten a hex
nut. Use the box opening. Never use
an extension on the wrench handle.

When to Repair or Replace. At-
tempts to repair Box—Open-End
wrenches are not recommended.
Discard any wrench with spread,
nicked or battered jaws on the open
end or rounded or damaged points
on the box end. Discard wrenches
with bent handles.

BOX WRENCHES




Description. Box wrenches are made
in long and short patterns with dou-
ble offset and 15° angle offsets.
Twelve-point, hex and square open-
ings are available in regular and
heavy-duty patterns. Double head
types have different openings in
each head. The Ratcheting type has
both hex and 12-point openings.
The Structural pattern is very sim-
ilar to the Open-End pattern except
that it has a 12-point box opening.
The Striking Face wrench is made in
both straight and offset patterns
with 12-point openings.

Proper Uses. Box wrenches in the
regular pattern are designed for gen-
eral service. The Heavy-Duty and
Striking Face patterns are designed
for the service indicated. Ratcheting
Box wrenches are for light duty and
should not be used in heavy-duty
applications. Split box and Flare
Nut wrenches are for tubing fitting
and should not be used for general
nut and bolt applications.

Abuse/Misuse. Use only a sledge
type hammer on a Striking Face
wrench. Always wear safety googles
to protect your eyes. Never use an
extension on the wrench handle.

When to Repair or Replace. At-
tempts to repair Box wrenches are
not recommended. Discard any
wrench with broken or battered
points.

ALWAYS WEAR SAFETY GOGGLES
TO PROTECT YOUR EYES

It i

1
THE STRUCTURAL BOX WRENCH IS THE
SAFEST TOOL THE STEEL WORKER CAN USE.

RIGHT

OPEN-END WRENCHES

Description. The most widely
used Open-End wrenches are made
with openings at a 15 ° angle, which
permits complete rotation of hex
nuts with a 30° swing by flopping
the wrench. They are available in
both single and double head pat-
terns; double head patterns have
different openings in each head.

In addition to the above popular
patterns, Open-End wrenches are
made for special types of service. Ig-
nition wrenches are small, thin
wrenches having openings at 15°
and 60°. Tappet wrenches, both
single and double head, have open-
ings at 15° angles, and are longer
and thinner. Construction wrenches
have a single 15 ° opening and a drift
handle for aligning bolt holes. Struc-
tural wrenches are similar to the
Construction pattern except they
have straight openings and an offset
handle. Set Screw and heavy “S’’
wrenches have openings at a 2214 °,
rather than a 15 ° angle.

Proper Uses. Open-End wrenches
are designed for a wide variety of
work. Special patterns are intended
for the type of service which their
name implies; e.g., Tappet, Igni-
tion, Set Screw, Structural, etc.

Abuse/Misuse. Do not use an
Open-End wrench to free a
““frozen’” nut or to final tighten a
nut. Use a box wrench because it is
stronger. Never use a hammer on
this type of wrench. Never use an
extension on the handle.



DON'T HAMMER ON THIS WRENCH,

WRONG

When to Repair or Replace. At-
tempts to repair Open-End wrenches
are not recommended. Discard any
wrench with spread, nicked or bat-
tered jaws, or bent handle.

ADJUSTABLE WRENCHES

Description. Regular pattern Ad-
justable wrenches are available in
lengths from 4 to 24 inches.

@rj J)

Proper Uses. Adjustable wrenches
are designed to provide a wide range
of capacity in a single tool and are a
convenient service wrench for re-
pairmen, linemen, etc. They are not
intended to replace fixed opening
wrenches for production or general
service work. High dielectric insu-
lated handle types are widely used
by linemen and other electrical
workers.  WARNING. Ordinary
plastic dipped handles are for com-
fort only; not electrical insulation.

Adjustable wrenches should be

tightly adjusted to the nut and pull
so that the force is on the side of the
fixed jaw.

Abuse/Misuse. Do not use an Ad-
justable wrench to free a ‘‘frozen’’
nut or to final tighten a nut. Never
pull on a wrench adjusted to a loose
fit with a fastener. Never use a ham-
mer or extension on this wrench.

When to Repair or Replace. Prac-
tically all manufacturers supply
parts assortments, repair kits and
instructions for their Adjustable
wrenches. Periodic inspections
should be made to detect damaged
jaws, knurls, pins and springs.
Damaged parts should be replaced.
Discard any wrench with spread or
damaged fixed jaw or bent handle.

THIS LOOSELY ADJUSTED WRENCH CAN
DAMAGE THE NUT, WRENCH AND HARRY.

WRONG



TORQUE WRENCHES

General. Torque wrenches are de-
signed to permit an operator to de-
termine applied torque on bolts,
nuts and other fasteners. They
measure torque in ounce-inches,
pound-inches and pound-feet, as
well as metric measure. However,
many manufacturers express torque
in foot-pounds (rather than pound-
feet) since this nomenclature is more
familiar to the average tool user.
Metric measure torque wrenches are
available in Newton meters (N.m),
meter kilograms (mkg) and centi-
meter kilograms (cmkg) with N.m
becoming the more modern, uni-
versally accepted calibration. Many
torque wrenches are available with
dual scales for conventional and
metric measurements.

§ Scale Type E

Dial Type

Micrometer
Adjustable Type

% Torque Multiplier

Description. Two basic hand
torque wrenches are audible signal
and visual display. One type signals
applied torque by momentarily re-
leasing the wrench for a few degrees
of free travel. The release is usually
(but not always) accompanied by a
click sound thus giving the wrench
its popular names: Click Torque
wrenches or simply Clickers. Torque
value is set to a micrometer scale on
the handle or preset by an adjusting
screw in the handle cavity (which
precludes accidental resetting).

A second type indicates, rather
than signals, torque. Applied torque
is indicated on a dial or electronic
digital display. Some models have
memory pointers which remain at
the maximum reading attained until
manually reset.

For low torque applications, torque
screwdrivers are usually used. They
are available in either the release
(free wheeling) type, or in the in-
dicating type.

The most widely used Torque
wrenches have square drives to utilize
standard detachable sockets. Both
ratcheting and non-ratcheting types
are available.

Torque Multipliers. Torque mul-
tipliers are multi-geared tools gener-
ally used with ratchets or ratcheting
torque wrenches as the drive compo-
nent. Input is multiplied through the
gearing four or more times depend-
ing on the model used. A reaction
bar, which locks into the head of the
torque multiplier, must rest securely
against an object sturdy enough to
withstand the force that will be
generated. When driving a torque
multiplier with a torque wrench, a
torque loss factor at the fastener,
caused by frictional loses through
the gear train, must be taken into
consideration in determining the
desired torque at the output side of
the torque multiplier. Torque loss
factors are available from most
torque tool manufacturers. Torque
wrenches are available which can be
used between the output side of the
torque multiplier and the fastener.
When used in this manner, the ac-
tual torque on the fastener may be
read without the need to compen-
sate for frictional loss.

Proper Uses. Torque wrenches
are used in various operations where
proper torquing of nuts, bolts and
other fasteners is critical. Such oper-



ations include assembly and inspec-
tion of gear trains and bearings, set-
ting of clutches and brakes, main-
tenance repair, overhaul and experi-
mental work.

HARRY SHOULD PRY WITH A CROW
BAR—NOT A TORQUE WRENCH.

WRONG

Always work with clean threads
that are free of corrosion. It is im-
portant to follow the product manu-
facturer’s instructions for specific
torque loadings — particularly
whether recommendations are for
dry, oiled or plated threads, and
other instructions which apply to a
particular tool. Avoid overtighten-
ing a nut or bolt with a conventional
wrench before applying a torque
wrench. When not in use, the
adjustable type wrench should be set
to the lowest torque.

Abuse/Misuse. A Torque wrench
is a precision instrument and should
not be roughly handled. Never use it
as a hammer, a pry or as a conven-
tional wrench—use it only as a torque
tool. Avoid dropping.

When using adjustable wrenches
do not overtorque by applying torque
past the release point. At low torque
setting, the ‘‘click’’ signal might be
very soft, or missing altogether.
Learn the feel of the release, rather
than relying on the sound.

Read torque values on indicating
torque wrenches by looking at the
dial at 90° to its surface (this elimin-

ates parallax error). If this is diffi-
cult to do, compensate by observing
how much the apparent scale read-
ings change when viewing from dif-
ferent angles.

Most torque wrenches operate ac-
curately only when they are held by
their designated grips. Cheater bars
should never be used unless specif-
ically permitted (or supplied) by the
wrench’s manufacturer.

When to Repair or Replace. If a
torque wrench has been dropped it
should be checked on a torque tester
for accuracy. Torque wrenches
should be periodically checked for
calibration accuracy when in fre-
quent or continuous service. Most
manufacturers provide repair and
calibration service. The manufac-
turer will advise if the tool can be re-
paired or should be replaced.

SPANNER WRENCHES

Description. Spanner wrenches
are made in a variety of patterns as
illustrated.

























































































































































































































































