GENERAL INFORMATION AND MAINTENA

CE

Click (Breakaway) Type
b See Figure 28

Another popular design of torque wrench is the
click type. To use the click type wrench you pre-
adjust it to a torque setting. Once the torque is
reached, the wrench has a reflex signaling feature that
causes a momentary breakaway of the forgue wrench
bady, sending an impulse to the operator’s hand.
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Flg. 28 A click type or breakaway torgue
wrench—note that this one has 2 piveting
head

Plvot Head Type
b See Figures 28 and 29

Some torque wrenches (usually of the click type)
may be equipped with a pivot head that can allow it
to be used in areas of limited access. BUT, it must
be used properly. To hold a pivot head wrench,
grasp the handle lightly, and as you pull on the
handle, it should be floated on the pivot point. if the
handle comes in contact with the yoke extension
during the process of pulling, there is a very good
chance the torque readings will be inaccurate
because this could alter the wrench loading point.
The design of the handle is usually such as to make
it inconvenient to deliberately misuse the wrench.

=>[} should be mentioned that the use of any
U-joint, wobble or sxiension will have an
sifect on the torque readings, no matter what
tyne of wrench you are using. For the most
accurate readings, install the socket directly
on the wrench driver. If necessary, straight
exiensions (which hold a socket direetly under
the wreneh driver) will have the least effect on
the torgue reading. Aveid any extension that

alters the length of the wrench from the handéa

to the head/driving point (such as 2 crow’s
foot). U-ioini or wobble extensions can greatly
affect the readings; aveld their use at all
times.

RIGHT RIGHT
WRONG WRONG

PIVOTED HANDLE TORQUE WRENCH
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Flg. 29 Torgue wrenches with plveting
heads must be grasped and used properly

o prevent an incerrect reading

Rigid Case {Direct Reading)
b See Figure 30

A rigid case or direct reading torque wrench is
equipped with a dial indicator to show torque val-
ues. One advantage of these wrenches is that they
can be held at any position on the wrench without
affecting accuracy. These wrenches are often pre-
ferred because they tend to be compact, easy fo
read and have a great degree of accuracy.

TORQUE ANGLE METERS

b See Figure 31

Because the frictional characteristics of each fas-
tener or threaded hole will vary, clamp loads, which
are based strictly on torque, will vary as well. In most
applications, this variance is not significant enough

to cause worry. But, in certain applications, a manu-
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Fig. 30 The rigid case (divest reading)
{orque wrench uses a dial indicalor to
show lergue

facturer's engineers may determine that more precise
clamp loads are necessary (such is the case with
many aluminum cylinder heads). In these cases, a
{orque angle method of installation would be speci-
fied. When installing fasteners which are torque angle
tightened, a predetermined seating torque and stan-
dard torque wrench are usually used first to remove
any compliance from the joint. The fastener is then
tightened the specified additional portion of a fum
measured in degrees. A torque angle gauge {mechan-
ical protractor) is used for these applications.

b See Figure 32

Throughout this manual, specifications are given
to help you determine the condition of various com-
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Fig. 31 Some specifications require the
#se of a forgue angle meler (mechanical
grotractor)

LENGTH-DISTANCE

Miles Per Gallos IMP (MPG) x.354

== 282 and mpg (US) x 1/100 km = 234
TEMPERATURE
Degree Fabrenbeit (°F)
Degree Celsius (C)

—(cxi® 43
~ (F-32)5 .56

CONVERSION FACTORS

Inches (in.) %254 = Millimeters (mm) %.03% = Inches
Feet (ft.) %305 = Melers (m) % 3.281 = Feet
Miles . x 1.609 = Kilometers (km) x .0621 = Miles
VOLUME

Cubic Inches (in3) x 16.387 = Cubic Centimeters x.061 = in3
IMP Pints (IMP pt.) %.568 = Liters (L) x 176 = IMP pt.
IMP Quarts (IMP qt.) x 1137 = Liters (L) x .88 = IMP qt.
IMP Gallons (IMP gal.) x 4.546 == Liters (L) %.22 = IMP gal.
IMP Quarts (IMP qt.) x 1,201 = U8 Quarts (US qt.) %833 = IMP gt.
IMP Gallons (IMP gal)) x1.201 = US Gallons (US gal.) % B33 == IMP gal.
FL Ounces X 29.573 = Milliliters x.034 = Ounces
US Pints (US pt.) % .473 = Liters (L) x 2,113 = Pints
US Quarts (US qt.) x.946 = Liters (L) % 1.057 = Quarts
US Gallons (US gal)) %3785 = Liters (L} X .264 = Gallons
MASS-WEIGHT

Ounces (0z.) X 2835 = Grams (g) x.035 = Ounces
Pounds (b)) x 454 = Kilograms (kg) x2.20% = Pounds
PRESSURE

Pounds Per 5q. In. (psi) X 6.895 = Kilopascals (kPa) %.145 = psi
Inches of Mercury (Hg) x 4912 = psi X203 = Hp
Inches of Mercury (Hg) %3377 = Kilapascals (kPa) % .2961 = Hg
Inches of Water (H,0) x.07355 = Inches of Mercury x 13,783 = H0
Inches of Water (H,Q) % 03613 = psi %27.684 = H,0
Inches of Water (H,0) x.248 = Kilopascals (kPa) X 4,026 = H,0
TORGUE ’

Pounds-Force Inches (in-1b) % .13 = Mewton Meters (N-m) x B.85 = in-jb
Pounds-Force Feet (ft-lb) x 1.356 © = Newton Meters (M -m) x.738 = fi-lb
VELOCITY

Miles Per Hour (MPH) x 1.60% = Kiiometers Per Hour (KPH)  x 621 = MPH
POWER

Horsepower (Hp) X745 = Kilowatts x 134 == Horsepower
FUEL CONSUMPTION®

== Kilometers Per Liter (Km/L}

Kilometers Per Liter (Km/L) % 2.352 = IMP MPG
Miles Per Gallon US (MPG) x 428 = Kilometers Per Liter (Km/L)
Kifometers Per Liter (Km/L) x2.352 = US MPG

“It is commion Lo covert from miles per gallon (mpg) to hters/ 100 kilometers (1/100 km), where mpg (IMP) x 1/100 km

Fig. 32 Standard and metric conversion faclors chart
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