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CHAPTER 1

INTRODUCTION

1-1.  Purpose.  The purpose of this manual is to provide
information necessary for the control of weight and
balance of Army aircraft.  Much of the information
contained herein is general in nature since it is
applicable to all aircraft.  Refer to the appropriate -10
operator's and -23 maintenance manuals when specific
weight and balance data is required for a particular
aircraft.

1-2.  Scope.  Material presented in this manual applies
to all activities that operate and/or maintain Department
of the Army aircraft.  Sufficient explanation of principles,
definitions, and procedural data are given to provide
weight and balance personnel with a general information
manual pertinent to their particular function.  Also
included is a complete description of related equipment
and instructions for its use and operation.

1-3.  Reasons For Weight And Balance Control.
Flight characteristics of aircraft are directly dependent
upon conditions of weight and balance.  Gross weight
and

center of gravity (cg) have a bearing on performance,
stability, and control of the aircraft For example, cargo
placed too far aft in an already critically loaded aircraft
will move the center of gravity out of the permissible
balance limits.  This could easily cause the pilot to lose
control of the aircraft.  Hazardous flight conditions and
accidents resulting from these conditions can be
prevented by adherence to the principles of weight and
balance set forth in this manual.

1-4.  Responsibilities.  Basic weight and balance data
is delivered with the aircraft.  Once aircraft are
delivered, however, it becomes the responsibility of
maintenance and operating units to maintain accurate
weight and balance data.  Maintenance activities are
required to weigh specific aircraft periodically in
accordance with the provisions of AR 95-3 to insure that
basic weight and balance data is correct.  It is the pilot's
responsibility to insure that the weight and balance
conditions of the aircraft are within safe limits, in
accordance with the provisions of AR 95-1.

Change 5  1-1/(1-2 blank)
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CHAPTER 2

PRINCIPLES OF WEIGHT AND BALANCE

Section I.  WEIGHT

2-1.  General.  Weight is one of the most important
factors to be considered from the time the aircraft is
designed until it is removed from service.  It is of prime
importance to the manufacturer through all phases of
production and must remain foremost in the pilot's mind
when planning and carrying out missions.  Changes in
the basic aircraft design weight, either in initial
production by the manufacturer, or in subsequent
modifications by maintenance activities, will have to
direct bearing on aircraft performance.  Cargo/troop
loading and the aircraft gross weight should be
examined closely by the pilot as these factors may
determine the safety and success of a mission.  Gross
weight limitations have been established and are in the
applicable -10 operator's manual for individual aircraft to
insure successful and efficient tactical operation.

2-2.  Weight Definitions.  Definitions of the more
important terms pertaining to weight and its relationship
to aircraft configurations and equipment are as follows:

a. Empty Weight.  Empty weight includes the
weight of the aircraft structure plus power plant,
instrument systems, control systems, hydraulic systems,
electrical systems, communication systems, armament
provisions, furnishings, anti-icing equipment, auxiliary
power plant, anchor and towing provisions, and flotation
landing gear.  This term is used for design purposes and
usually does not affect service activities.

b. Basic Weight.  Basic weight of an aircraft is
that weight which includes all hydraulic systems and oil
systems full, trapped and unusable fuel, and all fixed
equipment, to which it is only necessary to add the crew,
fuel, cargo, and ammunition (if carried) to determine the
gross weight for the aircraft.  The basic weight varies
with structural modifications and changes of fixed
aircraft equipment.

c. Operating Weight.  Operating weight includes
the basic weight plus aircrew, the aircrew's baggage,
steward's equipment and emergency and other
equipment that may be required.  Operating weight does
not include the weight of fuel, ammunition, bombs,
cargo, or external auxiliary fuel tanks if such tanks are
to be disposed of during flight.

d. Gross Weight.  Gross weight is the total weight
of an aircraft and its contents.

e. Takeoff Gross Weight.  Takeoff gross weight
includes the operating weight plus fuel, cargo,
ammunition, bombs, auxiliary fuel tanks, etc.

f. Landing Gross Weight.  Landing gross weight
is the takeoff gross weight minus items expended during
flight.

g. Useful Load.  Useful load is the difference
between empty weight and gross weight and includes
fuel, oil, crew, passengers, cargo, and other material
carried.

h. Service Weight Pickup.  Service weight pickup
is the weight, accounted for and unaccounted for, which
is picked up by an aircraft during its service life.
Service weight pickup is due to repairs, modifications
(known pickup).  Known pickup covers the actual parts
installed during repair, overhaul, and modification.
These parts should be weighed or, if weighing is
impractical, the weight must be calculated.  Unknown
pickup results from changes in temperature and
humidity, moisture absorption by sound proofing,
accumulation of dirt, grease, etc., and can only be
determined by periodic and accurate weighing of the
aircraft.

i. Total Aircraft Weight.  The  sum  of operating
weight, weight of take off fuel and weight of water
injection fluid, if applicable.

2-3.  Weight Versus Aircraft Performance.  An aircraft
is designed for specific weight limitations which cannot
be exceeded without compromising safety.  Overloading
an aircraft may cause structural failure or result in
reduced engine and airframe life.  An increase in gross
weight will have the following effects on aircraft
performance:

a. Increase takeoff distance.

b. Reduce hover performance.

Change 5  2-1
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c. Reduce rate of climb.

d. Reduce cruising speed.

e. Increase stalling speed.

f. Reduce maneuverability.

g. Reduce ceiling.

h. Reduce range.

i. Increase landing distances.

j. Instability.

2-4.  Floor Loading.  Floor loading is the weight of a
load ill pounds divided by the area of floor space which
the load occupies.  [For example.  the floor loading for a
100-pound container is determined as follows:

Base of container = 20 in x 20 in = 400 sq in

Floor loading = 100 lb    =    0.2 lb per sq in
400 sq in

or 0.25 lb sq in x 144 = 36 Ib/sq ft.

Floor loading limits or a plan view of the cargo floor
showing variations in floor strength and weight
concentration limitations for various compartments are
specified in the applicable -10 operator's manual.

2-5.  Ballast.  Ballast is some form of weight placed in a
specific location in an aircraft to insure stability of flight
by compensating for unfavorable weight and balance
conditions.  Two types of ballast are permanent ballast
and temporary ballast.

a. Permanent Ballast.  In certain  instances
modification work orders will call for the removal or
addition of equipment which will have a marked effect
on aircraft weight and balance conditions When this is
the case, it is necessary to install ballast weights to
maintain the center of gravity position within the center
of gravity limits.  The agency responsible for preparing
the modification work order will consider effects of the
modification on weight and balance conditions and will
specify requirements for installation of permanent
ballast weights when required.  Maintenance activities
that install permanent ballast weights are responsible for
making the proper entries on DD Form 365-1, Basic
Weight Check List.  and DD Form 363-3.  Basic Weight
and Balance Record.

b. Temporary Ballast.  Temporary ballast consists
of such weights as may be necessary to compensate for
missing crewmembers, weapons systems, ammunition,
and equipment in order to maintain center of gravity
positions within the center of gravity limits.  Shot bags or
other similar items may be used for temporary ballast
provided they are properly secured.  The amount and
location of temporary ballast required to maintain safe
flight will be determined by the pilot or weight and
balance technician.

Section II.  BALANCE

2-6.  General.  The purpose of this section is to outline
the method for determining the cg position of a loaded
aircraft.  Although location of the cg is very important to
safety of flight.  it can be easily controlled by proper
loading of the aircraft.  Balance.  or the location of the
aircraft center of gravity.  is of primary importance to
aircraft stability.  A pilot should never fly an aircraft if he
is not personally satisfied with its loading and balance
condition.  The center of gravity (cg) is the point about
which an aircraft would balance if it were possible to
support the aircraft at that point.  It is the mass center of
the aircraft.  or the theoretical point at which the entire
weight of an aircraft is assumed to be concentrated.

a. The prime concern of balancing is longitudinal
balance.  or the location of the cg along the

longitudinal axis.  Location of the cg with reference to
the lateral axis.  however.  is also important.  The design
of an aircraft is such that symmetry' is assumed to exist
about a vertical plane through the longitudinal axis.  In
other words.  for each item of weight existing to the left
of the fuselage centerline there is generally an equal
weight existing at a corresponding location on the right.
This lateral mass symmetry.  however.  may be easily
upset due to unbalanced lateral loading.  Location of the
lateral cg is not only important from the aspect of
loading rotary wing aircraft.  but is also extremely
important when considering fixed wing exterior drop
loads.  The position of the lateral cg is not computed.
but the operating crew must be aware that adverse
effects will certainly arise as a result of a laterally
unbalanced condition.
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b. The cg (henceforth, reference to cg will mean
the longitudinal center of gravity) is not necessarily a
fixed point; its location depends on the distribution of
items loaded in the aircraft, and as variable load items
are shifted or expended, there is a resultant shift in cg
location.  It should be realized that if mass center of an
aircraft is displaced too far forward on the longitudinal
axis, a nose heavy condition will result.  Conversely, if
the mass center is displaced too far aft on the
longitudinal axis, a tail heavy condition will result.  It is
possible that an unfavorable location of the cg could
produce such an unstable condition that the pilot could
lose control of the aircraft.

2-7.  Principle of Moments.  To understand balance, it
is necessary to have a working knowledge of the
principle of moments.  For those unfamiliar with weight
and balance terms, the word moment is the product of a
force or weight, times a distance.  The distance used in
calculating a moment is referred to as the arm or
moment arm, and is usually expressed in inches.  To
calculate a moment, a force (or weight) and a distance
must be known.  The distance is measured from some
desired known point (reference point or reference
datum) to the point through which the force acts.  A
moment is meaningless unless the reference point about
which the moment was calculated is specified.

a. For the purpose of illustration, an aircraft may
be compared to a seesaw.  Like the seesaw, in order for
an aircraft to be in balance, or equilibrium, the sum of
the moments on each side of the balance point must be
equal in magnitude.

   For example, referring to figure 2-1, the moment
produced about the fulcrum (reference point) by the 200
pound weight is 200 lb x 50 in = 10,000 in lb
counterclockwise.  The moment produced about the
same reference point by the 100 pound weight is 100 lb
x 100 in = 10,000 in lb clockwise.  In this case, the
clockwise moment counterbalances the
counterclockwise moment, and the system is in
equilibrium.  This example illustrates the principle of
moments which is as follows: For a system to be in
static equilibrium, the sum of the moments about any
point must equal zero.

b. As illustrated in figure 2-1, the clockwise
moment is arbitrarily given a positive (+) sign while the
counterclockwise moment is given a negative (-) sign.
Therefore, the sum of the moments about the fulcrum =
+ 10,000 in lb (clockwise) -10,000 in lb

(counterclockwise) -0, and the system is in equilibrium.
In determining balance of an aircraft, the fulcrum is the
unknown, and the problem is one of determining the
location of the fulcrum, or longitudinal center of gravity.

2-8.  Balance Definitions.  Definitions of the more
important terms pertaining to balance and its
relationship to aircraft weight distribution are as follows:

a. Gross Weight Moment.  Gross weight moment
is the sum of moments of all items making up the
aircraft in the gross weight condition.  The gross weight
moment is the product of gross weight times the gross
weight arm.

b. Basic Arm.  Basic arm is the distance from the
reference datum to the center of gravity of an aircraft in
basic condition.  It is obtained by dividing the basic
moment by the basic weight.

c. Gross Weight Arm.  Gross weight arm is the
distance from the reference datum to the cg of an
aircraft in its gross weight condition.  The relationship
between the gross weight, gross weight arm, and gross
weight moment is as follow:

gross weight arm (in) = gross weight moments (in lb)
gross weight (lb)

d. Reference Datum.  Reference datum is an
imaginary plane perpendicular to the longitudinal axis of
the aircraft and is usually located at or near the nose of
the aircraft to eliminate arms with a minus value.  If a
negative arm is encountered, the corresponding
moment will also be negative.  Simplified moment is
one which has been reduced in magnitude through
division by a constant.  For example, 3201 in lb/ 1000 is
the simplified expression of 3,200,893 divided by 1000
and rounded off to the nearest whole number.  The
advantage of simplification will be seen in application
when a column of moments is added.  Inaccuracies
resulting from rounding off figures tend to cancel.

e. Aircraft Station.  An aircraft station is a position
defined by a plane perpendicular to the longitudinal
aircraft axis.  The number designation of this station
signifies its distance from the reference datum.  A
station forward of the reference datum is negative (-)
while a station aft of the reference datum is positive (+).
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Figure 2-1.  Aircraft Balance Point

f. Average Arm.  The average arm is the distance
from the reference datum to the cg of a group of
objects.

2-9.  Effects of Moment on Aircraft.  As in the case of
the seesaw, which can be balanced about its fulcrum, an
aircraft may be considered to be in balance about its cg.
Loads placed forward of the aircraft cg can be balanced
by placing loads aft of the cg.  Loads located forward of
the cg of an aircraft produce moments which tend to
make the nose go down, whereas loads located aft of
the cg produce moments which tend to make the tail go
down.  If any item is added forward of the cg or
removed aft of the cg, a nose-heavy condition will
result.  Conversely, any item added aft of the cg or
removed forward of the cg will produce a tail-heavy
condition.  It should be realized that a moment can be
changed without adding or removing a weight simply by
shifting weight forward or aft.

2-10.  Determination of Balance Condition (Location
of Aircraft Center of Gravity).  To determine the cg
location of a loaded aircraft, it is first necessary to obtain
the basic weight and moment of the aircraft from DD
Form 365-3.  Add the weight of the items to be loaded to
the aircraft basic weight to obtain the gross weight.
Compute the moment of each load item by multiplying

its weight by its arm.  Find the gross weight moment by
adding the basic aircraft moment and the moments of
the load items.  Determine the cg location by dividing
the gross weight moment by the gross weight.  Figure 2-
2 illustrates the method for determining the cg location
of a loaded aircraft.

NOTE
In computations, any item of
weight added to the aircraft either
side of the datum is a plus weight.
Any weight item removed is a
minus weight.  When multiplying
weights by arms, the moment is
plus if the signs are alike and
minus if the signs are unlike.  The
following combinations are
possible:

Items added forward of the datum -
(+)weight X(-)arm  = (-)moment.

Items added aft of the datum -
(+) weight X (+) arm = (+) moment.

Items removed forward of the datum -
(-) weight X( - )arm = (+)moment.

Items removed aft of the datum-
(-)weight X(+)arm  = (-)moment.
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Figure 2-2.  Locating Aircraft Center of Gravity

2-11.  Effects of Unbalanced Loading.  When the
aircraft is nose heavy (cg too far forward), the pilot will
experience difficulty in getting the tail down during
landing.  Other unfavorable conditions which may result
are loss of aircraft maneuverability, overstress of the
nose wheel structure in landing, and increase in pilot
fatigue.  When a tailheavy condition exists (cg too far
aft), the aircraft may become unstable.  This condition
increases pilot fatigue, and may lead to structural failure
and spins.

2-12.  Determining Center of Gravity for a Group of
Items.  It is sometimes desirable to find the average
arm or cg for a group of objects in an aircraft.  This is
accomplished by finding the individual moment of each
object in the group, adding these moments, and dividing
this sum by the total weight of all the objects in the
group.  It is expressed by the formula:

Average arm (in) = total moment (in lb)
Total weight (lb)

It should be noted that the basic aircraft weight and
moment are excluded from this calculation.

2-13.  Center of Gravity Limits.  After the cg position
of a loaded aircraft has been calculated, it is necessary
to insure that the cg falls within allowable limits.  All
aircraft have specific limits between which the cg must
lie.  These limits are specified in Chart E data covering
the particular aircraft.  If, after loading the aircraft, the
cg does not fall within the allowable limits, it will be
necessary to shift loads.

a. The forward cg limit may vary with the gross
weight of an aircraft and is often restricted to control
landing conditions.  It may be possible for aircraft to
maintain stable and safe flight with the cg
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ahead of the forward limit as prescribed by landing
conditions, but since landing is one of the most critical
phases of flight, the forward cg limit is restricted to avoid
damage to the aircraft structure when landing, and to
insure that sufficient elevator deflection is available at
minimum airspeed.  When structural limitations or large
stick forces do not limit the forward cg position, this
point is determined as that cg position at which full up
elevator is required to obtain a high angle of attack for
landing.

b. The aft cg limit is the most rearward position at
which the cg can be located for the most critical
maneuver or operation.  As the cg moves aft, a less
stable condition occurs which decreases the ability of
the aircraft to right itself after maneuvering or after
disturbances by gusts.  The allowable aft cg limit may
also vary with the aircraft gross weight.

2-14.  Expressing Center of Gravity.  The cg position
is expressed in terms of inches from a known reference
datum.
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CHAPTER 3
WEIGHING AIRCRAFT

Section I. WEIGHING EQUIPMENT

3-1. General. Weighing aircraft with accurately cali-
brated scales is the only sure method of obtaining an
accurate basic weight and cg location. The use of DD
Form 365-1 and 365-3 in accounting for correcting the
aircraft basic weight and cg is reliable over certain peri-
ods of time. Over extended intervals, however, unknown
service weight pickup and other factors will render the
basic weight and cg data inaccurate. For this reason,
aircraft weighings are required periodically as outlined in
AR-95-1 . Besides those times designated in the regula-
tions, aircraft will be weighed when major modifications
or repairs are made when the pilot reports unsatisfactory
flight characteristics, such as nose or tail heaviness, and
when basic weight data reflected by DD Form 365-3 is
suspected to be in error. In AR-95-1, aircraft are classi-
fied for the purpose of weight and balance control. Refer-
ence should be made to the regulations since weighing
requirements vary for the different classes. An aircraft is
weighed for the purpose of determining its basic weight
and balance. This means that the aircraft should be
weighed in its basic condition; that is, with fixed normal
equipment which is actually present in the aircraft, less
fuel and other expendable load items. This does not
preclude weighing the aircraft with expendable load
items, if specific weight of the items is available and
proper computations are accomplished to determine ba-
sic weight. Supplied with the basic weight and balance
data, the pilot is able to compute the gross weight and
balance of his mission-ready aircraft to insure safety of
flight and mission accomplishment. 

3-2. Weighing Systems. Portable-type electronic
weighing kits (figure 3-1) are normally used by those
activities which weigh Army aircraft. Portable roll on type
scales, stationary pit type scales or other devices may be
used as authorized for particular aircraft models or aciti-
vities. To insure accurate results in determining aircraft
weight, the instructions provided in the technical manu-
als for the specified weighing system must be followed
and the system must be properly calibrated. For calibra-
tion requirements see TB 43-180.

3-3. Associated Items, Terms, and Fixtures. The de-
scription and definition of several of the more important
terms and fixtures are provided as follows:

a. Jacks of sufficient capacity and extension
height must be used when weighing aircraft with the
electronic weighing kit. Only jacks suitable for use with
either the ring- or plug-type jack adapters will be used
with the kit weighing cell assemblies.

b. Jig points are established during construction of
an aircraft and are used as a reference for taking mea-
surements during weighing. The jig point may be a hole,
fitting, or any other conveniently fixed station on the air-
craft. Jig point locations are specified in Chart E data.

c. Jack pads are fittings attached to the aircraft
structure which are used for reaction or jack points. A
rounded or conical extension protrudes from the base of
the jack pad and serves as the weighing cell assembly
or jack point of contact. A spherical-type adapter is used
to mate the conical protrusion and weighing cell assem-
bly.

d. Reaction points are those points upon which the
entire weight of the aircraft is supported when scale indi-
cator readings are taken. Most aircraft are supported on
three reaction points; however, four reaction points are
required for weighing some helicopters. Typical reaction
points used for weighing aircraft are wheel, landing gear,
fuselage, and wing jack pads.

e. Leveling lugs are located on the aircraft to facili-
tate use of the spirit level in leveling aircraft.

f. Jig-located brackets and plates are used with
the plumb bob for leveling certain aircraft.
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Figure 3-1.  Electronic Weighing Kit (Typical)
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Section II.  WEIGHING PRACTICES AND PROCEDURES

3-4.  Preparation of Aircraft for Weighing.  The
following general procedures are outlined as an aid to
preparing the aircraft for weighing.  Preliminary weighing
instructions for a specific type of aircraft are contained
in the applicable maintenance manual for that aircraft.

a. Clean aircraft inside and out.

b. Remove expendable load items such as bombs,
ammunition, cargo, and equipment not having a fixed
position.  These items are not included as DD Form
365-1 items and should not be in aircraft when weighed.

c. Check aircraft equipment against DD Form 365-
1 and correct form as necessary to itemize accurately all
items of fixed operating equipment that will be included
in basic weight to be determined by weighing.  DD Form
365-1 serves as a check list for this operation and is
necessary to accomplish the inventory.  When such a
list does not accompany the aircraft, it is the duty of the
weight and balance supervisor to prepare one before
weighing.  The date on which inventory is accomplished
will be entered at the top of the check column of DD
Form 365-1; this should correspond with that date
entered on DD Form 365-2 and final entry posted on DD
Form 365-3.  Upon completing inventory, make proper
entries in columns I and II of DD Form 365-2.

d. Fill or drain fuel tanks in accordance with Chart
E instructions.  All other engines and transmissions,
reservoirs, and/or tanks should be full unless otherwise
specified in aircraft weighing instructions.  Weights of
fluids that are included on DD Form 365-1 shall not be
entered on DD Form 365-2.  In certain instances it may
not be feasible to drain fuel tanks; if this is so, fill tanks
to capacity.

Weights of full tanks may be found by use of Chart E
data.  The density (pounds per gallon) of fuel, however,
varies with temperature and it is often necessary to
determine fuel density by using a hydrometer.  (See
figure 3-2.)

NOTE
Float hydrometer in a sample of
fuel and record the weight per
gallon; read this value at the
lowest point of the meniscus.

Fuel densities listed in Chart E are usually based on a
standard atmospheric temperature of 59°F (15°C).
When large deviations from this standard temperature
occur, fuel samples must be drawn from a tank and
density determined by use of a hydrometer.  The total
weight of fuel aboard may then be calculated by
multiplying the total number of gallons aboard by fuel
density.  The weight of fuel must be entered under
column I of DD Form 365-2, as it is considered as item
weighed but not part of basic weight.

NOTE
It is not the intention herein to
give detailed instructions on
methods used to level aircraft,
since methods vary with the type
of aircraft and the reaction points
to be used.  Normally aircraft are
weighed in a level position, which
is defined as that aircraft attitude
in which the longitudinal and
lateral axes are essentially to the
hangar floor.  Leveling devices
such as leveling lugs and jig-
located brackets and plates have
been accurately installed on the
aircraft by the manufacturer to
facilitate leveling procedure.

Figure 3-2.  Lowest Point of Meniscus
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NOTE
Before attempting to raise an
aircraft, relative heights of main
and nose or tail landing wheels in
both three-point and level
attitudes should be considered in
order to determine the proper
blocking, lifting, and/or jacking
equipment required.  Raising a tail
wheel to level an aircraft may be
quite a problem unless adequate
lifting, hoisting, and supporting
equipment is available.  Jacks
should never be employed at any
place on the aircraft other than
specified jacking points.

CAUTION
Excessive side loads may cause
cell breakage and incorrect
readings.  If wing and fuselage
jacks are used to level the aircraft,
shock struts must be restrained to
prevent them from extending
when aircraft is raised.

CAUTION
During leveling procedure,
extreme care should be exercised
to avoid side loads which may
cause the aircraft to slip off jacks.
For example, when wing jacks are
in place while tail is lifted to the
level position, it is likely that side
loads caused by rotation of the
fuselage will cause jacks to slip
off the jack points causing severe
damage to the wing.  Correct
procedure requires that the tail be
lifted while the aircraft is
supported on main gear with
brakes unlocked.  When raising
the aircraft with two wing or two
main landing gear jacks be sure
that the two jacks are actuated
simultaneously in order to
maintain the aircraft in a lateral
level attitude.

e. Level aircraft in accordance with aircraft
maintenance manuals.

f. Measure and record dimensions once aircraft is
in a level position.  Three horizontal dimensions must be

either measured or otherwise known to determine the
horizontal location of the center of gravity of the aircraft
as weighed.  When landing gear are used as reaction
points, dimensions to be determined are as follows:

(1) The horizontal distance from the
reference datum to some known jig point.  It is not
necessary to measure this distance as it is given in
Chart E data and will remain fixed.

(2) The distance from the jig point to a lateral
line passing through the main reaction points.  This
measurement must be made along a line which is
parallel to the longitudinal axis of the aircraft.

(3) The wheel base or distance between the
main and forward or aft reaction points.

g. Measure dimension in steps f(2) and (3) above
by projecting required points to hangar floor.  Project jig
point to hangar floor by suspending a plumb bob from
center of jig point so that plumb bob is approximately
1/2 inch above floor.  Wait until swing of plumb bob
stops, and make a cross mark on floor directly under tip
of plumb bob.  Print words JIG POINT near cross on
floor to distinguish it from other projected points.  Main
reaction points are projected in the same manner as
described above for the jig point.  After marking crosses
for the two main reaction points, stretch a chalked string
between them and draw taut.  Snap string against floor,
leaving a clear straight chalk line between main reaction
points.  Nose or tail reaction point is projected in a
similar manner to plumb bob method.

h. Move plumb bob line a short distance fore or aft
(in a direction parallel to longitudinal axis of aircraft)
when jacks or other obstructions interfere with free fall
of plumb bob.  Plumb bob will then swing free of
obstructions.  Drop plumb bob and mark floor contact
point.  Measure distance necessary to move plumb line;
be sure to correct for this transferred distance when
recording measurements on DD Form 365-2.

i. Measure required dimensions after these points
are projected to floor.  Dimensions to be measured are
listed as B and D on DD Form 365-2.  Distance B is the
same dimension as discussed in step f(2) above.  It is
the perpendicular distance from the projected jig point to
the chalk line between the main reaction points.
Distance D is the same dimension as referred to in step
f(3) above.  It is the wheel base, or distance from the
centerline of the main reaction points to the nose or tail
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reaction points.  When measuring these distances, it is
necessary that the tape be parallel to aircraft centerline.
Measurements made from the main reaction points are
taken perpendicularly to the chalk line joining these two
points.  These measurements may be made quickly by
placing one end of the tape on the point in question and
swinging the other end of the tape across the line in a
small arc.  Notice the point at which the tape crosses the
chalk line which shows a shorter distance than any other
along the line.  This is the shortest distance between the
line and the point in question and, therefore, is the
perpendicular distance from the point to the line.  When
fuselage and wing jack points are used as reaction
points in weighing the aircraft, it is unnecessary to
measure dimension.  These points will remain fixed with
respect to the reference datum and their moment arms
may be found in Chart E data.  When measuring is
necessary, the required dimensions should be recorded
on DD Form 365-2 as soon as the measurements are
taken.

3-5.  Aircraft Weighing Area.  Procedures outlined
herein are general in nature, since methods of weighing
vary with each type aircraft.

a. Weigh aircraft in closed hangars to avoid
aircraft vibrations which would otherwise be caused by
air currents flowing over lifting surfaces.  This vibration
would result in fluctuating scale readings and increase
the possibility of error.

b. Insure that aircraft is thoroughly dry before it is
weighed.  Never weigh aircraft immediately after it has
been washed.

c. Set electronic weighing cells oil their respective
jacks, using proper jack and jack pad adapters.  Be sure
that jack adapter is fully threaded into cell assembly.  If
a ring-type adapter is used, see that it is centered flush
on ram applying a partial load to it before tightening
setscrews.

CAUTION
Use proper adapters to prevent
jacks from slipping or buckling.
Damage to aircraft or inaccurate
weight readings may result if
improper adapters are used.
Never apply loads to the rim of a
weighing cell.

d. Prepare electronic weighing kit for use by
following instructions furnished with kit.  Warm up cells
mounted on jacks to be used for jacking.

e. Actuate all jacks simultaneously until weighing
cells are in contact with aircraft jack pads.  Continue to
jack aircraft, insuring that aircraft is kept level.  When
aircraft is supported at weighing reaction points only,
and is in level position, scale readings may be obtained.
Weight and balance personnel must be alert for possible
errors in scale readings (e.g., side loads or misaligned
jack and cell, etc.).  To insure accuracy of results, take
several independent readings (e.g., for beam scales by
upsetting the beams of all scales between readings or
completely unloading the electronic load cells and
rejacking).  A minimum of two weighings shall be made.
If the first two weighings are within one quarter of one
percent in weight i.e.  (divide the less weight reading by
the greater reading, subtract the results from 1.00 to
obtain the percentage) and 0.1 inch in c.g., additional
weighings are unnecessary.  If these constraints are not
met, additional weighings shall be made until they are
satisfied.  Enter average weight and c.g.  of the two
suitable weighings on aircraft weighing form (DD 365-2).
If variations in scale indications for any reaction point
are greater than that prescribed in the technical manual
covering the kit, reweigh aircraft with another weighing
kit.

f. Before final lowering of the aircraft, make
certain that all necessary measurements and scale
readings have been obtained and recorded.

g. Rotary wing aircraft are weighed in the same
manner as conventional aircraft, except that four
reaction points are frequently used instead of three.
When four reaction points are employed, it will be
necessary to use two weighing kits, since each kit
contains only three cell assemblies.  If a second kit is
not available, it is permissible to weigh the aircraft using
three reaction points.  The cell assemblies will be placed
on the two front jacks and the right rear jack.  The left
rear jack is used while raising the aircraft to weighing
position to maintain proper attitude.  When the full
aircraft weight is bearing on the jacks, and the aircraft is
level, stop jacking and activate locking devices on the
two front jacks and right rear jack.  Slowly lower the left
rear jack/reaction point by ½  inch, at which time the
aircraft's weight can be recorded.  Raise the fourth jack
to again bear the weight of the  aircraft,  then  lower  all
four  jacks simultaneously to return the aircraft to rest on
the hangar floor.
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h. When data for comparison is available,
an attempt should be made to verify the results
obtained from each weighing.  Verification may
be made by comparing results with a previous
weighing of an aircraft of the same type model
series which has identical equipment.
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CHAPTER 4
WEIGHT AND BALANCE RECORDS

Section I. TYPES OF FORMS

4-1. General. Specific weight and balance data is con-
tained in the -10 operator’s manual and the applicable
maintenance manual for each Army aircraft. Standard
forms are used in conjunction with this data to provide an
effective system for weight and balance control. Informa-
tion to be inserted on the charts or forms is applicable
only to the individual aircraft, the serial number of which
appears on the various charts and forms. The weight and
balance data and related forms for aircraft are main-
tained in accordance with AR 95-1. Entries on DD Form
365, 365-1, 365-2, and 365-3 will be made using a pen,
typewriter, or a rubber stamp. Felt tip pens or grease
pencils will not be used. Pencils may be used on DD
Form 365-4. The forms referred to herein may differ from
time to time, but the general principles behind their use
will remain the same. Weight and balance of aircraft is
controlled and standardized through the use of the fol-
lowing charts and forms:

a. DD Form 365 (Record of Weight and Balance
Personnel).

b. DD Form 365-1 (Chart A Basic Weight Check
List Record).

c. DD Form 365-2 (Form B Aircraft Weight Re-
cord).

d. DD Form 365-3 (Chart C Basic Weight and Bal-
ance Record).

e. DD Form 365-4 (Form F Weight and Balance
Clearance).

f. Chart E (Loading Data and Special Weighing
Instructions).

4-2. Responsibility for DD Form 365 Series and
Chart E. Before delivery of an aircraft, the manufacturer
is responsible for inserting all aircraft identifying data on
the various charts and forms. The manufacturer com-
pletes all forms. All DD Form 365 series charts and any
other pertinent weight and balance data relating to an
aircraft will be maintained in a permanent binder for the
aircraft. The binder and all forms contained therein will
bear the aircraft designation and serial number. Any

change that affects aircraft weight and balance will be
reflected in these forms.

4-3. Disposition of Weight and Balance
Forms. Weight and balance forms are to be safe-
guarded and maintained with the same degree of impor-
tance as other records maintained for each aircraft.

a. The individual weight and balance forms serve
various purposes. Therefore, the retention period of the
forms will vary, as follows:

(1) The DD Form 365 (Record of Weight and
Balance Personnel) is a semi-permanent form. It will be
retained in the aircraft’s weight and balance data file until
space for additional entries has been exhausted and a
new replacement form started. At the time, the replaced
form may be destroyed locally.

(2) The DD Form 365-1 (Basic Weight Check
List) and the DD Form 365-3 (Basic Weight and Balance
Record) are permanent forms. These forms will be re-
tained in the aircraft’s weight and balance data file for the
life of the aircraft. As new forms are started because of
exhausting entry space, the new forms will be stapled to
the original form.

(3) The DD Form 365-2 (Aircraft Weighing Re-
cord) is a semi-permanent form. The current completed
form will be retained in the aircraft’s weight and balance
data file until the aircraft has been reweighed, a new form
started, computations verified, and necessary entries
made on the DD Form 365-3. Upon completetion of the
above, the old DD Form 365-2 may be destroyed locally.

(4) The DD Form 365-4 (Weight and Balance
Clearance Form F) which has been used to compute
standard loads, utilizing the aircraft’s current basic
weight, is considered a current work form as long as the
load weights and locations remain current and until the
basic aircraft weight has been recomputed/changed. A
copy of the current form will be retained in the aircraft’s
weight and balance data file until the entries require revi-
sion, at which time the old form will be destroyed locally
or marked void.
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(5) CHART E (Loading Data and Special
Weighing Instructions). The CHART E is considered a
semi-permanent chart and is to be retained in the air-
craft’s weight and balance file until a revised CHART E
is published in the aircraft maintenance manual. Follow-
ing publication of the CHART E in the maintenance
manual, the CHART E in the aircraft file is no longer
required and shall be removed and destroyed locally.

b. The weight and balance file shall be maintained
and kept curent for each aircraft from the time of delivery
of an aircraft to the Army until salvage or retirement of the
aircraft. Upon transfer of an aircraft, the commanding
officer of the transferring activity is responsible for insur-
ing the weight and balance file accompanies the aircraft.

c. Any of the DD Form 365 series can be dupli-
cated for reason of replacing lost, mutilated, or illegible
forms. When the action is taken, each form duplicated
shall contain a statement to the effect that the entries are
certified true and accurate, followed by signature of certi-
fying individual, date, and organizational identity. Dupli-
cation of lost or illegible forms requires a physical
inventory for DD Form 365-1 and weighing the aircraft for
DD Form 365-2.

d. The aircraft weight and balance file for aircraft
stricken from the Army inventory is to be disposed of as
follows:

(1) Destroyed/damaged aircraft. Destroy file
locally, after necessary investigation and reporting, pro-
vided the aircraft does not fall into any of the following
categories.

(a) Weight and balance records of aircraft
that have been involved in accident(s) resulting in death

or injury to any person, and/or damage to other than
Government property, are to be retained by the operating
activity for a period of one year (the defense in litigation
action) and then forwarded to Commander, U.S. Army
Aviation and Troop Command, ATTN: AMSAT-I-MP,
4300 Goodfellow Boulevard, St. Louis, Missouri
63120-1798, with a statement that aircraft may be sub-
ject to litigation.

(b) Damaged aircraft which are uneconom-
ically repairable (by Army standards), under disposal
conditions, may be transferred or offered for sale to other
than an Army custodian. The weight and balance file for
such aircraft shall accompany the aircraft to the acquiring
agency/individual(s).

(2) Excessed aircraft. For aircraft whether in a
serviceable or repairable condition which are to be trans-
ferred or offered for sale to other than Army custody, the
weight and balance file will accompany the aircraft to the
acquiring agency/individual(s).

4-4. Related Publications.

a. AR 95-1 General Provisions, Training, Stan-
dardization, and Resource Management.

b. MIL-W-25140, Weight and Balance Control
Data.

c. DA PAM 738-751, Functional users manual for
the Army Maintenance Management System-Aviation
(TAMMS-A).

d. AR 95-1, General Provision and Flight Regula-
tions.
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Section II.  INSTRUCTIONS FOR USE OF DD FORM 365 SERIES AND CHART E

4-4.1 All illustrations for the DD Form 365 series are
samples, follow written instructions that apply to each
form to initiate and maintain weight and balance
records.

4-5.  DD Form 365 (Record of Weight and Balance
Personnel).  DD Form 365 (figure 4-1) provides a
record of weight and balance technician who is
responsible for maintenance of weight and balance
records for a specific aircraft.  The form has spaces for
model/design, serial number, name, grade, station, date
assigned and date relieved from duty of weight and
balance personnel.  The "where and when" block is not
required to be completed on this form.

4-6.  DD Form 365-1 (Chart A-Basic Weight Check
List Record).

NOTE
All references to check marks for the Chart A
will denote the use of the following symbols.

(X) Item is in the aircraft.
(0) Item is out of the aircraft.

a. The Basic Weight Check List Record is a list of
all equipment that is or may be installed and for which
provisions or fixed stowage has been made in a definite
location in the aircraft.  All items weighing two pounds or
more shall be listed for aircraft whose initial basic weight
is under 25,000 pounds.  AH items weighing five pounds
or more shall be listed for all other aircraft (further
guidance may be found in MILW-25140, Weight and
Balance Control System).  The weight, arm, and
moment or simplified moment of the individual items
must be listed for use in correcting the aircraft basic
weight and moment on the CHART C (DD Form 365-3)
as changes are made in these items.  All entries shall be
typed or clearly written in ink.  When check marks (X)
and zeros (0) are entered in the IN AIRCRAFT column,
the CHART A serves as a record of equipment included
in the basic weight of the aircraft at the last inventory.
When a check mark is entered in CHART C ENTRY
column, the check mark is an indication that an entry
has been made in the CHART C as a result of a change
in the status (in or out of the aircraft) of an item since
the previous inventory.

b. The CHART A shall be checked by an aircraft
inventory and updated whenever:  (1) The aircraft is
received at a new unit, and weight and balance authority
changes.

(2) The aircraft is weighed.

(3) At time intervals required by regulation.

c. The initial CHART A for each aircraft is
established by the manufacturer as follows:

(1) At the time of delivery, the manufacturer
inserts the designation of the AIRCRAFT MODEL
(MODEL/DESIGN) and SERIAL NUMBER in the spaces
provided at the top of the CHART A.

(2) Each CHART A item shall be assigned an
alphanumeric number.  These numbers shall run
consecutively and indicate the alphabetical designation
of the compartment; for example, items A-1.  then A-2,
then A-3 and so on listed for compartment A.  These
item numbers shall be listed in the column titled
COMPARTMENT AND ITEM NUMBER.

(3) The alphabetical and descriptive
designations for each aircraft compartment (in capital
letters, such as A-NOSE) shall be shown in the ITEMS
AND LOCATION column at the top of each
compartment's equipment list.  The compartment
designation shall be underlined and separated from the
equipment list by one blank line.  The dimensional limits
of each compartment shall be stated in terms of inches
from the reference datum, such as A-NOSE (5-64
inches) and B-PILOTS (64-104 inches), and shall agree
with those compartment limits shown in the CHART E
LOADING DATA.  Compartment equipment lists
documented in the ITEMS  AND LOCATION column
shall present individual operating equipment items by
description and part number (such as, PreamplifierAPR-
25/AM2348).  The description and part number
presented in this column shall be common with that
shown on the equipment item identification plate.
Equipment within each compartment should be listed
such that the arms (in the column titled "ARM") progress
numerically from the forward to the aft limit of the
compartment.  If a compartment is divided into an upper
and lower section, all items within one section should be
listed before continuing to the next section.

NOTE
Serial numbers for CHART A items,
(Engines, Blades, Etc.) are only required for
the items which reflect serial numbers
already identified on CHART A, by the
manufacturer of the aircraft when delivered.
All subsequent replacements of these items
will require entry of the new serial number,
weight and moment of CHART A.

(4) The weight, arm, and moment of each
item shall be listed in the appropriate columns.  A
constant may be used to simplify the moment.  If a
constant is used, it will be listed at the top of the
MOMENT column.

Change 6      4-3
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(5) The manufacturer of the aircraft places
check marks or zeros in the first IN AIRCRAFT column
under the RECORD OF CHECKING section of the
CHART A.  This is done at the time of delivery of the
aircraft to indicate its delivery condition.  This delivery
inventory shows the equipment that is included in the
aircraft's initial basic weight and moment as listed on the
CHART C, DD Form 365-3.

d. ALL CHART A inventories subsequent to the
manufacturers delivery inventory shall be completed as
follows:

(1) Inspect the aircraft for equipment actually
installed.  Place the date on which the inventory was
made at the top of the next unused RECORD OF
CHECKING column.  If all columns have been used,
complete a new DD Form 365-1 and mark the entries in
column 1.  Place a check in the IN AIRCRAFT
COLUMN if in the aircraft or a zero to indicate its
absence.  When missing basic weight items are added
to column II on the reverse side of FORM B, they should
be checked on CHART A as IN AIRCRAFT.

NOTE
Marks in the IN AIRCRAFT and CHART C
ENTRY columns are made only at the time of
a complete inventory.  Never change the
marks or add new ones under a previously
accomplished inventory.

(2) Compare this new inventory with the last
completed inventory under the RECORD OF
CHECKING column, noting any changes in the items
installed in the aircraft.  Refer to CHART C to ascertain
whether the necessary weight and moment corrections
have been made.  If so, place check marks opposite
such items in the CHART C ENTRY column of CHART
A.  If not, correct the calculated basic weight and
moment data on CHART C and then enter the CHART
C ENTRY column check marks.  A check mark in the
CHART C ENTRY column indicates that the appropriate
weight and moment change has been recorded on the
CHART C.  Make sure that the inventory date is entered
in the RECORD OF CHECKING column on the CHART
A.  Enter the same date in the DATE column of the
CHART C for the corresponding weight and moment
calculations.

e. When a new item of equipment which is not
listed on the CHART A is added to the aircraft,
determine its weight, arm and moment from the
applicable MWO or by actual measurement and
calculation.  Enter an item number, the name or
description, weight arm and simplified moment on an
open line under the proper compartment on the CHART
A.  Also, make required entry on CHART C.  When a
new CHART A is initiated, the entries should be
rearranged so that the equipment within

each compartment is listed such that the arms (in the
column titled "ARM') progress numerically from the
forward to the aft limit of each compartment.  Then
numerically rearrange item numbers in sequence.

f.  CHART A is used primarily as a record of all items
installed at the time the aircraft is weighted.  When
equipment is permanently removed, refer to the
instructions for CHART C form entries.  When a
complete inventory is made, line completely through the
removed items from the compartment and item number
column through the check column on the CHART A.
When all the check column blocks have been filled, it
will not be necessary to include those items lined out
when initiating new forms.
4-7.  DD Form 365-2 (Aircraft Weighing Record).  The
actual weighing data is listed on DD Form 365-2 (figure
4-3) with comments denoting the type of scales.
reactions, and other pertinent information.  Diagrams of
the aircraft are shown to illustrate dimensions required
during weighing process.  Form entries are made as
follows:

a. Fill in identifying data and enter actual scale
reading in first column.

b. Record measurements taken at time of
weighing.  Only dimensions B and D need actually be
measured.  Distance I, from the reference datum to jig
point, is obtained from CHART E data.  Dimension E is
determined by addition or subtraction.
c.  Tare is the weight of supports, such as jacks, that
may be placed on a platform scale to raise the aircraft.
The term ordinarily pertains to the use of mechanical
type scales.  The TARE column shall be used to record
tare or correction factors.  Follow the instructions
provided in the Technical Manuals for the specific
weighing system being used to arrive at net weight.

d. Record weight and moment of all items in
aircraft when weighed that are not a part of basic weight
(COLUMN I, reverse side of aircraft weighing record
form).

e. Record weight and moment of all basic items
that were not in aircraft when weighed (COLUMN II,
reverse side of aircraft weighing record form).  Items
listed in this column must be checked on CHART A as
IN AIRCRAFT to indicate their inclusion in basic weight.

f. Multiply subtotal net weight of reaction (jack
points) by their respective arms (dimensions E and F) to
obtain their moments.

g. Add net weights and moments of reaction (jack
points).

Change 2  4-4
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h. Divide total moment by total net weight to obtain
as weighted cg location in inches from reference datum.
Enter this distance in Total block under ARM column.

i. Transfer total (as weighed) weight, arm, and
moment to the reverse side of form.

j. Make no entries in OIL IN AIRPLANE line.

k. Subract total weight and moment of items en-
tered in COLUMN I.

l. Add total weight and moment of items listed in
COLUMN II to obtain basic aircraft weight and moment
respectively.

m. Divide basic moment by basic weight to obtain
basic arm. Transfer basic weight and moment to DD
Form 365-3.

n. Fill in reactions and type of scales used. Include
under REMARKS information as to attitude of aircraft
when weighed, method of support, etc.
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Figure 4-1. DD Form 365
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Figure 4-2. DD Form 365-1
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Figure 4-3. DD Form 365-2 (Front) (Sheet 1 of 2)
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Figure 4-3. DD Form 365-2 (Reverse) (Sheet 2 of 2)
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4-8. DD Form 365-3 (Chart C - Basic Weight and Bal-
ance Record).

a. The CHART C is a continuous and permanent
history of the aircraft weight, moment/index and center
of gravity position. All permanent changes to the aircraft
basic weight and moment, regardless of size, shall be
recorded (typed or clearly written in ink) on the CHART
C to keep it correct and up-to-date. The last basic aircraft
weight, moment, and c.g. or index shall be considered
the most current data and the baseline for all subse-
quently dated aircraft loading calculations.

b. At the time of delivery of a new aircraft, the
manufacturer enters the aircraft basic weight, moment,
and c.g. or index on the CHART C. The itemized list of
the equipment which is included in the aircraft basic
weight is shown in the first IN AIRCRAFT column under
the RECORD OF CHECKING section of the CHART A.

c. Additions and/or subtractions to the basic
weight and moment/index on CHART C will be accom-
plished as follows:

(1) Whenever equipment is added to or re-
moved from the aircraft, an entry must be made on this
chart. If the item is listed on the CHART A, enter the
identical item number, description and applicable weight,
arm, and moment data on the CHART C. If the item is not
listed on the CHART A, determine its weight and arm by
actual measurement or obtain this data from the applica-
ble MWO and record it, and the moment, on both the
CHART C and CHART A. Any change which is caused
by a specific MWO will carry a reference to the MWO
number. Do not enter check marks on the CHART A for
these items until a complete inventory is made.

(2) Subsystem modifications or structural
changes shall be recorded in the same manner with the
change in weight and moment added to or subtracted
from the current total. Whenever such changes are pro-
visions for equipment such as structural mounts, electri-
cal wiring, or air conditioning, they will be listed as
separate line items.

(3) Whenever a CHART A inventory reveals
equipment changes, subsystem modifications, or struc-
tural changes not already recorded in the CHART C, the

change in weight and moment shall be posted as re-
quired in the preceeding paragraphs. The newly calcu-
lated basic weight, moment and index shall be dated to
agree with the inventroy date enter on the CHART A.

(4) Whenever an aircraft is weighed, the
CHART C will be updated to: (1) reflect any changes
resulting from the CHART A inventory and (2) show the
new basic weight, simplified moment, and index or c.g.
from the FORM B - AIRCRAFT WEIGHING RECORD
(DD Form 365-2). The date entered on the CHART C
shall agree with the inventory date entered on the
CHART A and the weighing date entered on FORM B.

d. Whenever the CHART C basic weight is
changed by �3/10 of 1% and/or basic C.G. is changed
by �0.3 inches, a new FORM F which reflects this
change, must be prepared. The requirement for originat-
ing new FORM F’s when aircraft equipment, which is part
of the aircraft basic weight, is temporarily added to, re-
moved from, or relocated within the aircraft because of
maintenance, specific mission requirments, etc., may be
eliminated by making the following entries on the Aircraft
Inspection and Maintenance Record (DA Form
2408-13-1/2408-13-1-E).

(1) In block 16 enter a Red Dash (-).

(2) In block 17 enter a description of the aircraft
equipment temporarily added, removed, or relocated.
The resulting increase or decrease in aircraft weight and
moment will be included in this entry. This entry shall
conclude with the following statement: “CHANGE NOT
ENTERED ON CHART C.”

(3) Continue to prepetuate the entry on DD
Form 2408-13 or transfer to the Uncorrected Fault Re-
cord (DA Form 2408-14) in accordance with current tech-
nical manual procedures until the aircraft is returned to
the previous configuration or the CHART C is updated to
reflect the change.

(4) Temporary changes in basic weight may be
reflected on DA Form 2408-13-1/2408-13-1-E or DA
Form 2408-14/2408-14-E for a period not-to-exceed 90
days. If not accomplished sooner, the DD Form 365-3 will
be updated to reflect the temporary change at the expira-
tion of this 90 day period.
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e. The temporary equipment changes listed on DA
Form 2408-13-1/2408-13-1-E will be considered
changes in aircraft loading.  These changes will be
accounted for on the DD Form 365-4 by entering the
notation, "equipment changes" near the top of the
corrections table.  A brief description, weights, and
moments of the equipment change will be entered in the
columns below this notation.  Aircraft equipment
changes are treated the same as any other variation in
loading.  If there are enough completed DD Forms 365-
4 in the aircraft weight and balance file to verify that
weight and center-of-gravity will remain within limits for
anticipated flight in the changes configuration, it is not
necessary to prepare these forms for the specific
configuration.

U.S. GOVERNMENT PRINTING OFFICE: 1996 - 755-025/40258
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Figure 4-4. DD Form 365-3 (Front) (Sheet 1 of 2)
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Figure 4-4. DD Form 365-3 (Reverse) (Sheet 2 of 2)
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4-9. DD Form 365-4. (Weight and Balance Clearance
Form F).

(1) This form, referred to as the Form F, is used
to derive the gross weight and c.g. of an aircraft. The
Form F furnishes a record of the aircraft weight and
balance status at each step of the loading process. It
serves as a worksheet on which to record weight and
balance calculations and any corrections that must be
made to insure that the aircraft will be within weight and
c.g. limits. Sufficient completed FORMS F must be
onboard the aircraft to verify that the weight and
center-of-gravity will remain within allowable limits for the
entire flight. Sufficient forms can be one (for the specific
flight) or it can be several. Several FORMS F for various
loading of crew, passengers; stores, cargo, fuel,
slingloads, etc., which result in extreme forward and
extreme aft c.g. locations and variations in gross weight,
but which remain within allowable limits may be used to
verify that a particular loading which is clearly between
these extremes would remain within limits.

(2) The basic weight and moment obtained
from the CHART C serve as the basis for the calculations
on the FORM F. AR 95-1 provides for some minor
exceptions to this rule. Small changes in Basic Weight
and Moment due to removal or installation of aircraft
equipment or other actions may be allowed to
accumulate on the CHART C without changing the
FORMS F. (A basic weight difference of �3/10 of 1
percent and/or a c.g. difference of 0.3 inch at the basic
weight are the maximum differences allowed by AR 95-3
when comparing the Form F and the last entry on the
Chart C). Also, the FORM F can be utilized to record
certain items of aircraft equipment which is part of
Aircraft Basic Weight when it is temporarily added to,
removed from, or relocated within the aircraft because of
maintenance, specific mission requirements, etc.
Procedures for this situation are described in the CHART
C discussion.

(3) There are two versions of this form,
transport and tactical. Instructions for completing both
versions of the form are as follows:

a. Transport.

(1) Insert necessary identifying information at
top of form.

(2) Reference 1. Enter aircraft basic weight and
moment/constant (or index). Obtain this information
from last entry on Chart C.

NOTE

If a load adjuster is used in loading the
aircraft, enter opposite Reference 1 the index
figure obtained from Chart C and use index
figures throughout the form. Enter plate
number of load adjuster (located on the left
end of base) on the Form F. If Chart E or -10
operator manual data are used instead of a
load adjuster, enter moment/constant values
throughout the form.

(3) Reference 2. Leave blank (oil is included in
basic weight).

(4) Reference 3. Enter number, weight and
moment of flight crew (pilot, co-pilot, observer).

(5) Reference 4. Enter weight and moment of
crew’s baggage.

(6) Reference 5. Enter weight and moment of
steward’s equipment, if applicable.

(7) Reference 6. Enter weight and moment of
emergency equipment not included in basic weight.

(8) Reference 7 and 8. Enter weight and
moment of any extra equipment not included in basic
weight.

(9) Reference 9. Enter sum of weights and
moments for Reference 1 through Reference 8,
inclusive, to obtain OPERATING WEIGHT.

(10) Reference 10. Enter the number of gallons,
weight and moment of the fuel on board at takeoff. List
under REMARKS the fuel tanks involved and the amount
of fuel in each tank (as required).

(11) Reference 11. Enter the number of gallons,
weight and moment of water injection fluid, if applicable.

(12) Reference 12. Enter sum of weights and
moments for Reference 9 through Reference 11,
inclusive, to obtain TOTAL AIRCRAFT WEIGHT.

(13) LIMITATIONS. The maximum
ALLOWABLE LOAD is based on takeoff, landing,
and limiting fuel restrictions determined from the
-10 operator’s manual or Chart E loading data. (In
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of most helicopters, the takeoff and landing gross weight
limitations are the same, and there is no "zero fuel"
restrictions).  These values are computed in the
LIMITATIONS table on the lower left-hand comer of the
Form F as follows:  (a) Enter the ALLOWABLE GROSS
WEIGHT for TAKEOFF and LANDING.  If the aircraft
can have a gross weight restriction above which all
weights must be fuel in the wings (zero wing fuel gross
weight), enter the ALLOWABLE GROSS WEIGHT for
LIMITING WING FUEL in the last column of the
LIMITATIONS table.

(b) If  the  aircraft's  ALLOWABLE
GROSS WEIGHT can be limited by a taxiing and/or
ground handling gross weight, use the REMARKS
section for subtracting  the  warm  up  and/or  taxi  fuel
from  the maximum permissible ground handling gross
weight.  The resulting value will be entered in the
ALLOWABLE GROSS WEIGHT FOR TAKEOFF block
of the LIMITATIONS table and a statement similar to the
following will be noted in the REMARKS section:
ALLOWABLE GROSS WEIGHT FOR TAKEOFF
LIMITED BY MAXIMUM TAXI GROSS WEIGHT.

(c)  Determine the ALLOWABLE LOAD
for TAKEOFF by subtracting the TOTAL AIRCRAFT
WEIGHT (reference 12) from the TAKEOFF
ALLOWABLE GROSS WEIGHT.  (For most helicopters,
this is the only ALLOWABLE LOAD calculation
required).  Determine the ALLOWABLE LOAD for
LANDING by subtracting the OPERATING WEIGHT
(Reference 9) PLUS ESTIMATED LANDING FUEL
WEIGHT (Reference 23) from the LANDING
ALLOWABLE GROSS WEIGHT.  Determine the
LIMITING WING FUEL ALLOWABLE LOAD by
subtracting the OPERATING WEIGHT (Reference 9)
from the LIMITING WING FUEL ALLOWABLE GROSS
WEIGHT.

(14) Reference 13.  Using same compartment
letter designation as shown in Chart E (aircraft diagram)
or on load adjuster, enter the number, weight,
compartment, and total weight and total moment of
passengers.  Then enter weight, compartment, total
weight, and total moment of cargo.

(15) Reference 14 and 15.  Not applicable
unless specifically required by command policy.

(16) The area to the right of the reference 13 is
provided for aircraft requiring Zero Fuel Weight.  Zero
Fuel Weight Moment, and Zero Fuel c.g.  computations.
For helicopters, these blocks are not used.  The required
values are determined as follows:

(a) Add the weights and moments of
OPERATING WEIGHT, (reference 9) and
DISTRIBUTION OF ALLOWABLE LOAD (PAYLOAD),
(reference 13).  Enter the calculated total weight in the
ZERO FUEL WEIGHT block.  Enter the corresponding
moment in the ZERO FUEL WEIGHT MOMENT block.

(b) Compute Zero Fuel c.g.  for that
weight and enter in the ZERO FUEL %  MAC  block.
(Cross out % MAC and enter value in IN.).

(c) Enter on the LIMITATIONS table in
the ALLOWABLE GROSS WEIGHT (FUEL) block any
Zero Fuel or Limiting Wing Fuel limitation set forth in
the -10 operator's manual or Chart E loading data.  This
figure must be compared with the calculated value in
the ZERO FUEL WEIGHT block.  If the calculated
weight exceeds the limits adjust the load accordingly.

(d) The Zero Fuel c.g.  cannot exceed
the forward and aft c.g.  limits at the Zero Fuel Weight.
These may be found in the -10 operator's manual or
Chart E loading data.  If it is within limits, enter the
PERMISSIBLE C.G.  ZERO FUEL WEIGHT forward
and aft limits at the Zero Fuel Weight in the
LIMITATIONS table.  If it is not, adjust the load
accordingly, and repeat the process.

(e) Enter the Zero Fuel weight and
moment in reference 21.

(17) Reference 16.  Enter sum of reference 12
and the compartment totals under reference 13 opposite
TAKEOFF CONDITION (Uncorrected).

(18) Reference 17.  Enter the TAKEOFF C.G.
(Uncorrected) as determined from weight and moment
values of reference 16.

(19) The weight value from reference 16 must
be compared with the allowable GROSS WEIGHT
TAKEOFF as shown in the LIMITATIONS table to
ensure it is within limits.  Use the reference 17
TAKEOFF CONDITION (Uncorrected) gross weight to
determine the PERMISSIBLE C.G.  TAKEOFF forward
and aft c.g.  limits from the -10 operator's manual or
Chart E loading data If the takeoff c.g.  of reference 17
is within these PERMISSIBLE C.G.  TAKEOFF limits,
and no other corrections are necessary, (i.e.  temporary
equipment changes), enter the permissible limits in the

Change 2  4-14
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space provided in the limitations table.  Enter the
uncorrected weight and c.g.  values from reference 16
and reference 17 into the blocks at reference 19 and
reference 20 respectively.

NOTE
The c.g.  charts and tables in the Chart E
and -10 operator's manual are not accurate
enough to use near the forward and aft c.g.
limits.  In those instances when the actual
c.g.  is very close to the aircraft limits, the
c.g.  must be arithmetically calculated to
ensure the necessary accuracy.

(20) Reference 18.  When the takeoff weight
of reference 16 and/or the takeoff c.g.  of reference 17
are not within permissible takeoff weight and/or c.g.
limits, changes in the amount or distribution of load
(reference 13) are required.  The necessary load
adjustments must be noted in the CORRECTIONS
columns on the left-hand portion of the Form F.  Enter a
brief description of the necessary load adjustment in the
left-hand column with the weight and moment listed in
the columns provided.  Sum all the weight and moment
increases and/or decreases to obtain the net change (+
or -) in the amount or distribution of the load.  Transfer
the total weight and moment adjustment to the spaces
provided for CORRECTIONS (if required) at references
18.

NOTE
If there are any temporary equipment
changes listed on DA Form 2408-13-1/2408-
13-1-E or DA Form 2408-1412408-14-E, they
should be considered changes in aircraft
loading.  These changes should be entered
with the notation "EQUIPMENT CHANGES"
near the top of the CORRECTIONS table.  A
brief description, weight and moments
should be entered in the columns below this
notation.  These entries should be treated as
a variation in loading and applied to the total
entered in reference 18.

(21) Reference 19.  In the space provided for
TAKEOFF CONDITION (corrected), enter the sum of
reference 16 and reference 18.  (Add if reference 18 is
positive.  If it is negative, subtract reference 18 from
reference 16).

(22) Reference 20.  Enter the TAKEOFF C.G.
(Corrected), as determined from the weight and moment
values of reference 19.

(23) The weight value from reference 19 must
again be compared with the allowable GROSS WEIGHT
TAKEOFF as shown in the LIMITATIONS table to
ensure compatibility.  At the reference 19 TAKEOFF
CONDITION (Corrected) gross weight, again determine
the PERMISSIBLE C.G.  TAKEOFF forward and aft c.g.
limits from the -10 operator's manual or Chart E loading
date.  Re-check the takeoff c.g.  of reference 20 to
ensure it is within the PERMISSIBLE C.G.  TAKEOFF
limits.  Enter these limits in the space provided in the
LIMITATIONS table.

(24) Reference 21.  Enter Zero Fuel Weight
and moment.  This is normally calculated by subtracting
TAKEOFF FUEL (Reference 10) from corrected
TAKEOFF CONDITION (reference 19).  If "Zero Fuel
weight limitations apply, this figure will match the values
appearing to the right of reference 13.

(25) Reference 22.  Enter weight and moment of any
aerial supply load(s) to be dropped before landing.

NOTE
If the aircraft has no Zero Fuel Weight
limitations, but it appears that c.g.  at the
Zero Fuel Weight may exceed the aircraft's
forward or aft c.g.  limits, a further check
must be made.  The procedures are
described in paragraph (16) above.  This
procedure must be applied to any analogous
situation not already taken into
consideration.  Examples might include the
unanticipated jettisoning of external stores,
relocation of passengers, etc.  Enter the
results of this Zero Fuel (or similar) c.g.
calculations in the REMARKS section.  It
should include a notation such as "Center-
of-gravity at the Zero fuel Weight (or with the
auxiliary fuel tanks released, or whatever)
has to be checked and the c.g.  is (is not)
within limits." Amplify the remarks if the c.g.
is not within limits.

(26) Reference 23.  Determine the
ESTIMATED LANDING FUEL weight and moment and
enter it in the space provided.
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(27) Reference 24. Determine the ESTIMATED
LANDING CONDITION by subtracting the weights and
moments of Reference 22 from Reference 21 and adding
reference 23.

(28) Reference 25. Enter the ESTIMATED
LANDING C.G. as determined from the weight and sim-
plified moment values of reference 24.

(29) The weight value from Reference 24 must
be compared with the allowable GROSS WEIGHT
LANDING as shown in the LIMITATIONS table to ensure
compatability. Use the Reference 24 ESTIMATED
LANDING CONDTION gross weight to determine the
PERMISSIBLE C.G. LANDING forward and aft. c.g. lim-
its from the -10 operator’s manual or Chart E loading
data. If the ESTIMATED LANDING C.G. LANDING lim-
its, enter them in the space provided in the LIMITATIONS
table.

(30) When the ESTIMATED LANDING CON-
DITION of Reference 24 and/or the ESTIMATED LAND-
ING C.G. of Reference 25 are not within permissible
landing weight and/or c.g. limits, changes in the amount
of distribution of load and/or fuel are required. A new
Form F will be completed.

(31) Enter signature or Technical Inspector
stamp of the person computing this form in the computed
by signature block.

NOTE
If local requirements exist for the use of
the WEIGHT AND BALANCE AUTHORITY
SIGNATURE block the Commander will
establish  policies and procedures.

b. Tactical.

(1) Insert necessary identifying information at
top of form.

(2) Reference 1. Enter aircraft basic weight and
moment/constant (or index). Obtain this information
from last entry on Chart C.

NOTE
If a load adjuster is used in loading the
aircraft, enter opposite Reference 1 the
index figure obtained from Chart C and
use index figures throughout the form.

Enter plate number of load adjuster (lo-
cated on the left end of base) on the Form
F. If Chart E or -10 operator manual data
are used instead of a load adjuster, enter
moment/constant values throughout the
form.

(3) Reference 2. Leave blank (oil is included in
basic weight).

(4) Reference 3. This section takes into ac-
count all nonexpendable items not in the basic weight
(and not otherwise accounted for). Using the same
compartment letter designation as shown on Chart E
(aircraft diagram) or on load adjuster enter item descrip-
tion, weight and moment for crew, baggage, cargo,
emergency equipment, racks, etc.

(5) Reference 4. Enter sum of weights and mo-
ments for Reference 1 through Reference 3 to obtain
OPERATING WEIGHT.

(6) Reference 5. Enter by compartment the
item description (type, number of rounds), weight and
moment of all ammunition.

(7) Reference 6. Enter item description, weight
and moment of all other expandable ordnance such as
bombs and rockets.

(8) Reference 7. Enter number of gallons,
weight and moment of fuel. If auxiliary fuel is carried,
make appropriate entries in space provided.

(9) Reference 8. Enter item description weight
and moment of miscellaneous variables (such as water
injection fluid).

(10) Reference 9. Enter sum of weights and mo-
ments for reference 4 through reference 9 opposite
TAKEOFF CONDITION (Uncorrected).

(11) Reference 10. Enter TAKEOFF C.G. (Un-
corrected) as determined from weight and moment val-
ues of reference 9.

(12) Enter the allowable GROSS WEIGHT
TAKEOFF and GROSS WEIGHT LANDING in the LIM-
ITATIONS table at the lower left-hand corner of the Form
F. These data are found in the -10 operator’s manual and
also in the Chart E loading data.

(13) The weight value from referenece 9
must be compared with the allowable GROSS
WEIGHT TAKEOFF as shown in the LIMITATIONS table
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to ensure it is within limits.  Use the reference 9
TAKEOFF CONDITION (Uncorrected) gross weight to
determine the PERMISSIBLE C.G.  TAKEOFF forward
and aft c.g limits from the -10 operator's manual or
Chart E loading data.  If the takeoff c.g.  of reference 10
is within these PERMISSIBLE C.G.  TAKEOFF limits,
and no other corrections are necessary, (i.e.  temporary
equipment changes), enter the permissible limits in the
space provided in the limitations table.  Enter the
uncorrected weight and c.g.  values from reference 9
and reference 10 into the blocks at reference 12 and
reference 13 respectively.

NOTE
The c.g.  charts and tables in the Chart E
and -10 operator's manual are not accurate
enough to use near the forward and aft c.g.
limits.  In those instances when the actual
c.g.  is very close to the aircraft limits, the
c.g.  must be arithmetically calculated to
ensure the necessary accuracy.

(14) Reference 11.  When the takeoff weight
of reference 9 and/or the takeoff c.g.  of reference 10
are not within permissible takeoff weight and/or c.g.
Limits, changes in the amount or distribution of load
(reference 3 through reference 8) are required.  The
necessary load adjustments must be noted in the
CORRECTIONS columns on the left-hand portion of the
Form F.  Enter a brief description of the necessary load
adjustment in the left-hand column with the weight and
moment listed in the columns provided.  Sum all the
weight and moment increases and/or decreases to
obtain the net change (+ or-) in the amount or
distribution of the load.  Transfer the total weight and
moment adjustment to the spaces provided for
CORRECTIONS (If required) at reference 11.

NOTE
If there are any temporary equipment
changes listed on DA Form 2408-13-12408-
13-1-E or DA Form 2408-1412408-14-E, they
shall be considered changes in aircraft
loading.  These changes shall be entered
with the notation "EQUIPMENT CHANGES"
near the top of the CORRECTIONS table.  A
brief description, weights and moments
shall be entered in the columns below this
notation.  These entries shall be treated as a
variation in loading and applied to the total
entered in reference 11.

(15) Reference 12.  In the space provided for
TAKEOFF CONDITION (corrected), enter the sum of
reference 9 and reference 11.  (Add if reference 11 is
positive.  If it is negative, subtract reference 11 from
reference 9).

(16) Reference 13.  Enter the TAKEOFF C.G.
(Corrected), as determined from the weight and moment
values of reference 12.

(17) The weight value from reference 12 must
again be compared with the allowable GROSS WEIGHT
TAKEOFF as shown in the LIMITATIONS table to
ensure compatibility.  At the reference 12 TAKEOFF
CONDITION (Corrected) gross weight, again determine
the PERMISSIBLE C.G.  TAKEOFF forward and aft c.g.
limits from the -10 operator's manual or Chart E loading
data.  Recheck the takeoff c.g.  of reference 13 to
ensure it is within the PERMISSIBLE C.G.  TAKEOFF
limits.  Enter these limits in the space provided in the
LIMITATIONS table.

(18) Reference 14.  Determine total TAKEOFF
FUEL weight and moment from reference 7 and enter in
reference 14.  List weight and moment of expendable
items such as ammunition (not including the weight of
cases and links if retained), bombs, rockets, and
external fuel tanks that are to be dropped during flight.
Explain under REMARKS, if necessary.  These items
listed as LESS EXPENDABLES are considered part of
reference 14.

(19) Reference 15.  Determine the
ESTIMATED LANDING FUEL weight and moment and
enter it in the space provided.

(20) Reference 16.  Determine the
ESTIMATED LANDING CONDITION by subtracting all
of the expendable weights and moments of reference 14
from the reference 12 weight and moment and adding
the weight and moment of reference 15.  The use of a
minus sign (-) before the reference 14 entries and a plus
sign (+) before the reference 15 entry helps prevent
errors in completing this step.

(21) Reference 17.  Enter the ESTIMATED
LANDING C.G.  as determined from the weight and
simplified moment values of reference 16.
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(22) The weight value from reference 16 must be
compared with the allowable GROSS WEIGHT LAND-
ING as shown in the LIMITATIONS table to ensure com-
patibility. Use the reference 16 ESTIMATED LANDING
CONDITION gross weight to determine the PERMISSI-
BLE C.G. LANDING forward and aft c.g. limits the -10
operator’s manual or Chart E loading data. If the ESTI-
MATED LANDING C.G. of the reference 17 is within
these PERMISSIBLE C.G. landing limits, enter them in
the spaces provided in the LIMITATIONS table.

(23) When the ESTIMATED LANDING CON-
DITION or the reference 16 and/or the ESTIMATED
LANDING C.G. of reference 17 are not within permissi-
ble landing weight and/or c.g. limits, changes in the
amount or distribution of load and/or fuel are required. A
new FORM F will be completed.

(24) Enter signature of person computing the
form or stamp if it is the weight and balance technician.
This should also be included in the Commander’s SOP.

NOTE
If local requirements exist for the use of the
WEIGHT AND BALANCE AUTHORITY SIG-
NATURE block the Commander will establish
policies and procedures.
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Figure 4-5. DD Form 365-4 (Front) (Sheet 1 of 2)
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Figure 4-5. DD Form 365-4 (Reverse) (Sheet 2 of 2)
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4-10.  Chart  E.  Loading Data  and Special Weighing
Instructions).   The purpose of  the loading data
contained in Chart E, (figure 4-6} is to provide the
information necessary to compute the gross weight and
balance of a loaded aircraft.  The load adjuster, it
furnished, may be used for the same purpose.  From the
loading graphs or tables  weights and moments are
obtained for all variable load items and are added to the
current basic weight and moment from Chart C) to
obtain gross

weight and moment.  If the aircraft is loaded within the
forward and aft cg limits.  the resultant moment will fall
numerically between the limiting moments given in the
cg table of Chart E.  The effect on the cg of the
expenditure in flight of such items as fuel and bombs
may be checked by subtracting the weights and
moments of such items from the takeoff gross weight
and moment and checking the resultant moment with
the cg table.

4-21



TM 55-1500-342-23

Figure 4-6.  Chart E (Sheet 1 of 33)
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Figure 4-6.  Chart E (Sheet 2 of 33)
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Figure 4-6.  Chart E (Sheet 3 of 33)
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Figure 4-6.  Chart E (Sheet 4 of 33)
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Figure 4-6.  Chart E (Sheet  5 of 33)
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Figure 4-6.  Chart E (Sheet  6 of 33)
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Figure 4-6.  Chart E (Sheet  7 of 33)
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Figure 4-6.  Chart E (Sheet  8 of 33)
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Figure 4-6.  Chart E (Sheet  9 of 33)
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Figure 4-6.  Chart E (Sheet  10 of 33)
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Figure 4-6.  Chart E (Sheet  11 of 33)
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Figure 4-6.  Chart E (Sheet  12 of 33)
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Figure 4-6.  Chart E (Sheet  13 of 33)
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Figure 4-6.  Chart E (Sheet  14 of 33)
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Figure 4-6.  Chart E (Sheet  15 of 33)
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Figure 4-6.  Chart E (Sheet  16 of 33)
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Figure 4-6.  Chart E (Sheet  17 of 33)
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Figure 4-6.  Chart E (Sheet  18 of 33)
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Figure 4-6.  Chart E (Sheet  19 of 33)
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Figure 4-6.  Chart E (Sheet  20 of 33)
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Figure 4-6.  Chart E (Sheet  21 of 33)
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Figure 4-6.  Chart E (Sheet  22 of 33)
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Figure 4-6.  Chart E (Sheet  23 of 33)
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Figure 4-6.  Chart E (Sheet  24 of 33)
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Figure 4-6.  Chart E (Sheet  25 of 33)
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Figure 4-6.  Chart E (Sheet  26 of 33)
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Figure 4-6.  Chart E (Sheet  27 of 33)
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Figure 4-6.  Chart E (Sheet  28 of 33)
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Figure 4-6.  Chart E (Sheet  29 of 33)
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Figure 4-6.  Chart E (Sheet  30 of 33)
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Figure 4-6.  Chart E (Sheet  31 of 33)
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Figure 4-6.  Chart E (Sheet  32 of 33)
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Figure 4-6.  Chart E (Sheet  33 of 33)
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The Metric System and Equivalents

Linear Measure Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce
1 centimeter = 10 millimeters = .39 inch 1 deciliter = 10 centiliters = 3.38 fl. ounces
1 decimeter = 10 centimeters = 3.94 inches 1 liter = 10 deciliters = 33.81 fl. ounces
1 meter = 10 decimeters = 39.37 inches 1 dekaliter = 10 liters = 2.64 gallons
1 dekameter = 10 meters = 32.8 feet 1 hectoliter = 10 dekaliters = 26.42 gallons
1 hectometer = 10 dekameters = 328.08 feet 1 kiloliter = 10 hectoliters = 264.18 gallons
1 kilometer = 10 hectometers = 3,280.8 feet

Square Measure
Weights

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch
1 centigram = 10 milligrams = .15 grain 1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches
1 decigram = 10 centigrams = 1.54 grains 1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet
1 gram = 10 decigram = .035 ounce 1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet
1 decagram = 10 grams = .35 ounce 1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 hectogram = 10 decagrams = 3.52 ounces 1 sq. kilometer = 100 sq. hectometers = .386 sq. mile
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds Cubic Measure
1 metric ton = 10 quintals = 1.1 short tons

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To Multiply by To change To Multiply by

inches centimeters 2.540 ounce-inches Newton-meters .007062
feet meters .305 centimeters inches .394
yards meters .914 meters feet 3.280
miles kilometers 1.609 meters yards 1.094
square inches square centimeters 6.451 kilometers miles .621
square feet square meters .093 square centimeters square inches .155
square yards square meters .836 square meters square feet 10.764
square miles square kilometers 2.590 square meters square yards 1.196
acres square hectometers .405 square kilometers square miles .386
cubic feet cubic meters .028 square hectometers acres 2.471
cubic yards cubic meters .765 cubic meters cubic feet 35.315
fluid ounces milliliters 29,573 cubic meters cubic yards 1.308
pints liters .473 milliliters fluid ounces .034
quarts liters .946 liters pints 2.113
gallons liters 3.785 liters quarts 1.057
ounces grams 28.349 liters gallons .264
pounds kilograms .454 grams ounces .035
short tons metric tons .907 kilograms pounds 2.205
pound-feet Newton-meters 1.356 metric tons short tons 1.102
pound-inches Newton-meters .11296

Temperature (Exact)

°F Fahrenheit 5/9 (after Celsius °C
temperature subtracting 32) temperature
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