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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



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 =1001b =
400 sqg in

0.2 b per sgin

or 0.251b 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.

Section Il.

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

2-2
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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.

BALANCE

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.



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 Ib x 50 in = 10,000 in Ib
counterclockwise. The moment produced about the
same reference point by the 100 pound weight is 100 Ib

x 100 in = 10,000 in Ib 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 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 Ib (clockwise) -10,000 in Ib

2-3
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(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 Ib)
gross weight (Ib)

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 Ib/ 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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FULCRUM
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

2-4

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:

2-5

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

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



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.

2-6
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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.



TM 55-1500-342-23

CHAPTER 3

WEIGHING AIRCRAFT

Section I. WEIGHING EQUIPMENT

3-1. General. Weighing aircraft with accurately
calibrated 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
periods 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 95-3. Besides those Limes designated in
the regulations, 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 95-3,
aircraft are classified for the purpose of weight and
balance control. Reference 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 basic
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 activities. To insure accurate results in determining
aircraft weight, the instructions provided in the technical
manuals for the specified weighing system must be
followed and the system must be properly calibrated.
For calibration requirements see TB 43-180.

3-3. Associated Items, Terms, and Fixtures. The
description 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
measurements during weighing. The jig point may be a
hole, fitting, or any other conveniently fixed station on
the aircraft. 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
assembly.

d. Reaction points are those points upon which the
entire weight of the aircraft is supported when scale
indicator 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
facilitate use of the spirit level in leveling aircraft.

f. Jig-located brackets and plates are used with
the plumb bob for leveling certain aircraft.

Change 5 3-1
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12
1. ACCESSORY KIT ASSEMBLY 9. CASE ASSEMBLY
2. RING ADAPTER ASSEMBLY 10. INDICATOR ASSEMBLY
3. PLUG ADAPTER 1. POWER SUPPLY ASSEMBLY
4 SPHERICAL ADAPTER 12. EXTENSION CABLE ASSEMBLY
5. ALLEN WRENCH 13. CABLE ASSEMBLY
6. REEL ASSEMBLY 14. BATTERY CABLE ASSEMBLY
7. SPARE TUBE KIT 15. CELL ASSEMBLY

8. SPARE TUBE KIT
Figure 3-1. Electronic Weighing Kit (Typical)

3-2
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Section Il. 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 | and Il 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.

HYDROMETER

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 | 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.

LOWEST POINT
OF MENISCUS

<

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
guite 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 s
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
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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.
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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 ¥ 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.

3-6
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CHAPTER 4

WEIGHT AND BALANCE RECORDS

Section I. TYPES OF FORMS

4-1. General. Specific weight and balance data is
contained 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. Information 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 maintained in accordance with AR
95-3. 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 following 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
Record).

d. DD Form 365-3 (Chart C Basic Weight and
Balance 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 completes 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 safeguarded and
maintained with the same degree of importance 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 that 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
retained 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
Record) 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 completion 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
revision, 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
aircraft's weight and balance file until a revised CHART
E is published in the aircraft maintenance manual.
Following 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 current 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 insuring the weight and balance file
accompanies the aircraft.

c. Any of the DD Form 365 series can be
duplicated 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 certifying individual, date, and
organizational identity. Duplication 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,
provided the aircraft does not fall into any of the
following categories.
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(&) 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 (for defense in
litigation action) and then forwarded to Commander, US
Army Aviation and Troop Command, ATTN: AMSAT-I-
MEP 4300 Goodfellow Boulevard, St. Louis, Missouri
63120-1798, with a statement that aircraft may be
subject to litigation.

(b) Damaged aircraft which are
uneconomically repairable (by Army standards), under
disposal conditions, may be transferred of 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
transferred 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 95-3 General Provisions, Training,
Standardization, 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. A 9-1, General Provision and Flight Regulations.
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Section Il. 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 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.
(O) 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.

Change 6

(3) Attime 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.
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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 Il 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
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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

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 1, reverse side of aircraft weighing record
form).

e. Record weight and moment of all basic items
that were not in aircraft when weighed (COLUMN I,
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).
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h. Divide total moment by total net weight to obtain
as weighed 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. Subtract total weight and moment of items
entered in COLUMN 1.
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[. 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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RECORD OF WEIGHT AND BALANCE PERSONNEL

FOR USEINTO IB40 NVAa) IR
EIB A0, AND TV S5d05 9

MODEL/DESIGN SERIAL NUMBER
Ut -G0A 80-22715
OATE OATE
NAME WHERE AND WHEN
(Last. First. M ] QUALIFIED STATION ’n;s)s‘llc;;vDEDD) (H)EYL“,ﬁ;/;l?/
Jones, Thomas A Fort X 830921 841022
Smith, Sam Fort X 841022

romrm PREVIOUS EDITION WILL BE USED
DD JP°fin 365

Figure 4-1. DD Form 365
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FOR USE INT.O 1-1B40. NAVAIR
U1-1B-40. AND TM-55-405-9

RECORD OF CHECKING (Enter Date) (YYMMDD)

CHART A — BASIC WEIGHT CHECK LIST RECORD g‘ g 8
& Il &
— — (e
MODEL/DESIGN/SERIES S(.lALNUM.E.I c{‘ :l C""i
PAGE | oOF (7 PAGES ®© x ©
UH-60A 80-22715 - > 3 =T
© 1IARARERARENARBRENRE
¥ m wlrlulrwluwlrfefriuvlelel-ielr-lslelnle
[ ITEMS AND LOCATION ?\) MOMENT/ B HHMHEE NHHE 2|3 2|3
TZz (tirouped by compartment) & WEIGHT ARM enter constant) 9l 0| 2 of gl o) elel | vl 2lviefelz]© Qfo
< ¥s delzlelafelalelal el <lel ==zt <}&]<]=
- b lalzl<lzl«lz]e)z]<lzfjelzt<i2] €)z|
8 = S 1000 A HEHEHHEBEHEBRHEERE
A ELECTRONLICS COMPARTMENT STATION 162 - 204
ER SHELF WL - 215
Al COMPUTER KIT-1A/TSEC 11 176 1.9 0 Xix 1X
A-2 MOUNTING MT-3949A/U 2 176 0.4 X X X
4-3 | CIS PROCESSOR 70600-01038-101 5 177 0.9 X x| IX
A-4 | SIGNAL DATA CONVERTER Cy-3338( ) /ASN-128 11 177 1.9 X X X
A-5 | TRANSMITTER: - T-1261(XE-1) ARQ-31 3 178 0.5 0 Ol 1o
A-6 | MOUNTING MT-4601 (XE-1)ARQ-31 2 178 0.4 0 oL lo
a-7 | DISPLACEMENT GYRO CONTROL LHS§ CN-1314/A 5 179 0.9 X X X
A-8 | DISPLACEMENT GYRO CONTROL RHS CN-1314/A 5 179 0.9 X L IX
A-9 RECEIVER R-18A8(XE—-1) ARQ-31 15 181 2.7 0 X1 X1X
A-10 | MOUNTING MT=4600(XE-1)ARQ-31 2 181 0.4 0 oL10
A-11 | RATE GYRO 1HS TRU-2/2A 1 181 0.2 X X X
A-12 | RATE GYRO RHS TRU-2/24 1 181 0.2 X xi X
a-13 | SIGNAL PROCESSOR AN/APR-39(V)2 8 195 1.6 0 ol |O
A-14 | COMPARITOR CM-440/APR-19 2 196 0.4 0 qQl_l10
A-15 | RECETVER R=2023. “tN (V) 9 204 1.8 x]_1X] |Ix
A-1h | MOLNTING MI-4834 (V) 1 204 0.2 X X 1X
CANTED BULKHEAD STATION 185
A-17 | DIRECTION GYRO CN-998( ) /ASN-43 6 182 1.1 X X[ [x
A-18 | RECEIVER R-1496( )/APN-89 / 182 1.3 X X
'A-19] SECURITY SET LHS TSEC/KY-28 15 190 2.9 ol Jol Ixix [ |

DD [PW% 3651

REPLACKS DD FORM 3I63A. SEP 34, WHICH WILL BE USED.

Figure 4-2. DD Form 365-1
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FORM B — AIRCRAFT WEIGHING RECORD 0L Bet AND FHisIEa0 NAVAIR
DATE WEIGHED (YYMMDD) MODEL/DESIGMN/SERIES SERIAL NUMBER
21 Sep 83 UH-60A 80-22715
PLACE WEIGHED WEIGHT AND DALANCE TECHNICIAN fLast, first, M.1.) DUTY PHONE NUMBER
Fort Rucker, Alabama J. R. Doe
(w,m,:E,:cch",?"”"' erc.) REE TARE NET WEIGHT ARM MOMENT
LEFT MAIN .
4,240 4,240
RIGHT MAIN
4,134 -—- 4,134
E
SUB-TOTAL
(Both main) 8,374 -— 8,374 296.9 2,486,241
F
NOSE OR TAIL
1,892 -—— 1,892 640.6 1,212,015
TOTAL
fas weighed)
Not to be posted on Chart C 10,266 -—— 10,266 360.2 3,698,256
MEASUREMENTS
B= 49.9 the distance from the jig point, to the center line of the main reactions.

Obtain by measurement

I= __& the distance from the reference datum to the jig point of the aircraft, from which
a plumb bob can be dropped to the ground. Obtain from the aircraft diagram
in Chart E.

E= _&_ ' the distance from the reference datum to the center line of the main reactions.
E=1+B
E =1- B (If the jig point is aft of the center line of the main reactions.)

D= 343.7 the distance between the main and nose or tail reaction. Obtain by measurement.

F= __M_ "the distance from the reference datum to the center line of the nose or tail 'E
reaction. ‘)
F = E - D (for nose reaction) w E
F = E + D (for tail reaction) S B

TAIL REACTION NOSE REACTION

zle —b | PRIPEIY z +—— ] 4

- =

< <

=) o

w w

e + 2 :

o T

o«

w w O »

& o Q 8 1

C¢—c —Pp¢—0 T 0 ——j

< F > ¢ €

DIAGRAMS FOR MEASURING VARIOQUS TYPES OF REACTIONS TO DETERMINE ARM OF SUPPORT POINTS

YCheck dtmensions E and F against approximate dimensions listed on Chart E

DD FORM 3%_2 REPLACES DD FORM 3850, SEP B4, WHICH WILL BR USED

82 JAN
Figure 4-3. DD Form 365-2 (Front) (Sheet 1 of 2)
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DQESCRIPTION NET WEIGHT ARM MOMENT "”3§3,°f00A
TOTAL (As weighed)
tFrom front side}
10,266 360.2 3,698,256
OIL IN AIRPLANE - -
TOTAL OF ITEMS WEIGHED BUT
NOT PART OF BASIC WEIGHT - -
(From Column I beigw) 1.4 325.0 459
TOTAL OF BASIC WEIGHT ITEMS +
NOT IN AIRCRAFT WHEN WEIGHED
(From Column II below) 83.6 282.1 23,588
BASIC AIRCRAFT
{Post to Chart C)
10,348 359.6 3,721,389 3721.4
COLUMN | COLUMN 1
ITEMS WEIGHED BUT BASIC WEIGHT ITEMS
NOT PART OF WEIGHT ARM MOMENT NOT IN AIRCRAFT WEIGHT ARM MOMENT
BASIC WEIGHT WHEN WEIGHED
Floor Covering 1.4 325 455 Wing Parel-Copilot 15.4 235 3,619
Wing Papel-Pilot 15,3 235 3,29
Kick Papels 2.0 202 404
Door Locks 0.6 239.4 144
Troop & Gunner
Belts (2) 18.5 282 5,217
Troop Seat Supporf 23.7 306, 7,266
Sidewall Sound-
E proofing Panel
- ? L LHS 2.1 | 388.4 816
[ S A Upusable Fuel 6.0 | 421 2,526
TOTAL 1.4 325 | 455 TOTAL 83.6 | 282.1 23,588
REACTIONS USED TYPESCALE y o Richardson-Mechanical-Flec-
Forward reaction = Main wheels SERIAL NUMBER .0 4] Platform Scales
Aft reaction = Tail wheel CALISRATION DATE (Y YMMDD)
CALIBRATED ACCURACY
REMARKS
1. Aircraft weighed in a level att in a closed hangar.
2. Basic weight includes full enginc oil, trapped and unusable fuel.

YEnter constant need.

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
Balance 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 subsequently 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 accomplished
as follows:

(1) Whenever equipment is added to or
removed 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 applicable 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
provisions for equipment such as structural mounts,
electrical wiring, or air conditioning, they will be listed as
separate line items.

(3) Whenever a CHART A inventory reveals
equipment changes, subsystem modifications, or
structural changes not already recorded in the CHART
C, the change in weight and moment shall be posted as
required in the preceding paragraphs. The newly
calculated basic weight, moment
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and index shall be dated to agree with the inventory
date entered 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
originating new FORM F's when aircraft equipment,
which is part of the aircraft basic weight, is temporarily
added to, removed from, or relocated within the aircraft
because of maintenance, specific mission requirements,
etc., may be eliminated by making the following entries
on the Aircraft Inspection and Maintenance Record (DA
Form 2408-13-112408-13-1-E).

(1) In block 16 enter a Red Diagonal (/).

(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 perpetuate the entry on DD
Form 2408-13 or transfer to the Uncorrected Fault
Record (DA Form 2408-14) in accordance with current
technical 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
expiration 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.

7¢U.S. GOVERNMENT PRINTING OFFICE: 1996 - 755-025/40258

Change 8 4-10.1/(4-10.2 blank)
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CHART C — BASIC WEIGHT AND BALANCE RECORD FOR USEINT O 1 1B-40 NAVAIR
(CONTINUQUS HISTORY OF CHANGES IN STRUCTURE OR EQUIPMENT A+FECTING WEIGHT AND BALANCE O1-1H 30 AND TM 55405 v
MQUEL/DESIGN/SERIES SERIAL NUMBER PAGE NUMBER
UH-60A 80-22715
WEIGHT CHANGE CURRENT TOTAL
ASI IRCRAFT
0 ,E)_S:,EDD, ‘TEM NUMBER DESCRIPTION OF ARTICLE OR MODIFICATION A00€0 () nemoveot | pasic aiRcAn
WIIGIHT ARM M—°£'£’ WEIGHT ARM M_O!!_NI’ WEIGHT M°M5~T’ INDEX2
IN our 1000 1000 1000 C.C
{2-10--79 Basic weight as delivered 10,355 | 3716.3]| 358.
7-i11-02 A-1 Computer, KIT-1A/TSEC 11 176 1.9
A-9 Receiver, R-1868(XE-1) ARQ-31 15 181 2.7
B-48 Chaft Dispenser Control XM-130 1 207 0.2
B-60[SAS/FPS Computer 7(1901-02903-103 17 243 4.1
B-49 Radar Control C-9326/APR-39V 1 233 0.2
TOTALS 28 5.0 17 4.1
B2-11-- Basic weight as calculated 10,366 | 3717.21358.6
83-01-03 A-19 Security Set LHS TSEC/KY-28 15 190 2.9 .
B-6 |APN-209 Rcvr/Xmtr Indicator RT-1115 4 208 0.8
C-15 SAS Amplifier 70901-02908-101 3 273 0.8
D-8 |Interphone Control Ceiling C-6533/ARC 2 322 0.6
X Floor Structure Removed 64 202 12.9
X Floor Structure Installed 43 204 0.8
TOTALS 61 4.5 70 14.3 .
83-01-03 Basic weight as calculated 10,357 | 3707.4]1357 .p
83-01-03 Actual basic weight as weighed 0,348 | 3721.41359.F
lEnter constont used below line. 2 0ad odyuster index.
DD :ZDJ.A.:A 365-3 REPLACES OD FORM 385C, SEP 34, WHICH WILL BE USED

Figure 4-4. DD Form 365-3 (Front) (Sheet 1 of 2)
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CHART C —BASIC WEIGHT AND-BALANCE RECORD FOR USEINT O 1 1B-40 NAVAIR
01-18-40 AND TM-55-405 9

(CONTINUOUS HISTORY OF CHANGES IN STRUCTURE OR LQUIPMENT AFFECTING WEIGHT AND BA LANCE)
SERIAL NUMBER

MODEL/OESIGN/SERIES PAGE NUMBER

WEIGHT CHANGE CURRENT TOTAL
DATE ITEM NUMBER ADDED (* EMOVED (— BASIC AIRCRAFT
Y AMDE, € DESCRIPTION OF ARTICLE OR MODIFICATION ) REMO ) -
1 1 MOMEN
weigHT | amm |MEMENTY weignr | anm MOMENT | oy omr [M2MENT | noex
N ouT

IEnter constant used below line. 2L oad adjuster Index.

Figure 4-4 DD Form 365-3 (Reverse) (Sheet 2 of 2)
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4-9. DD Form 365-4.
Clearance Form F).

(Weight and Balance

(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 95-3 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.
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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) LIMITATION. 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 the case
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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 aircrafts 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:
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(&) 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
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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).

TM 55-1500-342-23

(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
simplified 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 compatibility. Use the Reference 24
ESTIMATED LANDING CONDITION gross weight to
determine the PERMISSIBLE C.G. LANDING forward
and aft c.g. limits from the -10 operator's manual or
Chart E loading data. If the ESTIMATED LANDING
C.G. LANDING limits, enter them in the space provided
in the LIMITATIONS table.

(30) When the ESTIMATED LANDING
CONDITION of Reference 24 and/or the ESTIMATED
LANDING 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 of person computing the
form in COMPUTED BY SIGNATURE

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 | the index
figure obtained from Chart C and use index
figures throughout the form. Enter plate
number of load

TM 55-1500-342-23

adjuster 4-16 Change 2 (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. This section takes into
account 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
description, weight and moment for crew, baggage,
cargo, emergency equipment, racks, etc.

(5) Reference 4. Enter sum of weights and
moments 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
moments for reference 4 through reference 8 opposite
TAKEOFF CONDITION (Uncorrected).

(11) Reference 10. Enter TAKEOFF C.G.
(Uncorrected) as determined from weight and moment
values of reference 9.

(12) Enter the allowable GROSS WEIGHT
TAKEOFF and GROSS WEIGHT LANDING in the
LIMITATIONS 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 reference 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.
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(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
LANDING as shown in the LIMITATIONS table to
ensure compatibility. Use the reference 16
ESTIMATED LANDING CONDITION gross weight to
determine the PERMISSIBLE C.G. LANDING forward
and aft c.g. limits the -10 operator's manual or Chart E
loading data. If the ESTIMATED 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
CONDITION or the reference 16 and/or the
ESTIMATED LANDING C.G. of reference 17 are not
within permissible 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.
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(24) Enter signature of person computing the
form in COMPUTED BY SIGNATURE.

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

7U.S. GOVERNMENT PRINTING OFFICE: 1994 - 555-028/00228
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WEIGHT AND BALANCE CLEARANCE FORM F — TRANSPORT FOR USFINT O 1 1B40. NAVAIR
(U'SE " A\ ERSE FOR TACTICAL YISSIONS) 01 IB A0, ANDTM 55405 9
DATE (Y YMMDU) A‘-IERA'? TVYerQ FROM HOQME STATION
830921 ' UH-60A fort Nowhere
118I0N SEAIAL NO o PILODT
- 80-2271 ——— .
REMARKS REF 1TEM WEIGHT o 1000
15228 5506 1 BASIC AIRCRAFT (From Chert €} 1013 |4 3{7
- 2340 ~ 989 2 o1 ¢ Gal )
ZERO 12888 4517 3 |crewio) 2 400 9]0
FUEL 4 CREW S SAGGAGE
5 STEWARD'S EQUIPMENT
8 EMERGENCY EQUIPMENT
7 EXTRA EQUIPMENT
8
9 OPERATING WEIGHT 1{017 418 3 81111
10 TAKEOFF FUEL | 36] 5 Gal) 2131410 9 8
1 WATER INJ
LOAD ADJUSTER NUMBEN 12 | TOTAL AIRCRAFT WEIGHT 1{3]0]8]8 41810J0
CORRECTIONS/MOST FWOD, MOST AFT 13 DISTRIBUTION OF ALLOWABLE LOAD (PAYLOAD) ZERO FUEL WY ——
omr CHANGES (+ 0r - ) PASSENGERS |comr comer| AERO FORLWY ———
on trem onr CARGO cArGo on
Ll WEIGHT |lnogK on NO | WEIGHT uj ARM | ZERO FURL % MAC
E | Cargo -500 -185 2 480 C 41810 316
D | Cargo | +500 | +158 | 4 960 D 9160 3{21]8
500 E 5100 1{8/5
200 F 21010 84
Rtuovic 500 | 185
5oes™" +500 | +158
NET DIFFERENCE 0 - 27
LIMITATIONS 14
CONDITION TAKEOFF | LANDING TFUEL 15
A e 20.25020.250 16 | TAXEOFF CONDITION (uncurrrcted) 115121218 551313
warenT e 13088 17 TAKEOFFCG IN%XMAC OR IN 363.3
(Ref Yi 0 (Ref 211 18 CORRECTIONS (If required) 0 {217
HERATING wEIGHT 19 | TAKEOFK CONDITION (corrected) 115121218 5] 51016
e Raon D KT I T ] 62 20 | TAKEOFFCG INX 4.AC OR IN 361.6
1Zero Fuel or Limiting Wing Fuel ral ZERO FUEL WT 112 818!8 41511 7
anraretce "1’1"%‘:“2 4 (0.2 22 LESS AIR DROP LOAD
:‘A:"DII‘N‘G..L’C < 1?42:& A!V‘! . 3
PEAMSSIBLEC G FORWARD ar
ZEMO FUEL WT
COMPUTED BY
!’:::;::-u::u IAALIIECBEI Smuck 23 ESTIMATED LANDING FUEL 6100 2f5(3
AUTHORITY 8IGNATURE 24 ELTIMATED LANDING CONDITION 113488 4171710
FILOT SIGNATURE 25 ESTIMATED LANDING CG IN% M AC OR IN 353.6
DD :ZOJ:.:I 365_4 REPLACES DD FORM 385F SEPSA, WHICH WiLL B8E USED

Figure 4-5. DD Form 365-4 (Front) (Sheet 1 of 2)
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WEIGHT AND BALANCE CLEARANCE FORM F — TACTICAL FORUSEINTO 1 18 40 MAVAIR
(LSF REVERSE FOR TRANSPORT MISSIONS) Ul 1B, ANDTM 55 405 9
DAYTE (Y YWD 8 21 AIRCRAFT TYPK UH_60A FROM ——— HOME STATION
MISTION 309 SERIAL NO To PILOT Fort jouhm—‘
— 80-22715 oo -
MOST FWD. MOST AFT, CORRECTIONS (Hef 11} REF ITEM WEIGHT kvl
CHANGES + or -} 1 BASIC AIRCRAFT {From Chart () 1101344 19 3171211
2 olL ¢ Caty
=4 ITEM INDEX OR
WEIGHT MOM/ 3 [comrrf—rn ‘“_"..“‘ CARGO/MISC
B 2 400 4 10 10 9 [0
C | 2 480 418 |0 11316
Hook Cargo 4101010 1141 (2
B 2M60D 8 12 211
<
JR— o
-
“w
o
2
=
-
=
-
«
(=
@
[s]
4 | OPERATING WEIGHT 1153111 53180
> | 1500 RNDS 7.62 9 (6 214
2
H
<
§ | CHAFF 30 RNDS 0
TOTAL WEIGHT ADDED + +
TOYTAL WEIGHT REMOVED - - €
NET DIFFERENCE (Ref 1 1) :.
REMARKS ]
2
0 v :
v
@
n 3
[}
-]
7 1308 GAL 200l0 Bl4|2
-
w
=
S
8 MISC VARIABLES
9 | TAKEOFF CONDITION [uncorrected) 117101 {7 612 1511
10 | TAKEOFFC.G IN% MAC ORIN 358.9
1 CORRECTIONS (/f required)
LIMITATIONS 12 TAKEOFF CONDITION (corrected!
GROSS WT TAKEOFF (ib) GROBS WT LANDING (/b) 13 | TAKEOFFCG INX MAC ORIN
14 | TAKEOFF FUEL 2 10 {0 lo 8 |4 2
FORWARD AFT
TG TAREOFF Cargo 01010 1 112
("MAC orin) @ | “H!H BN[P& 6 14 1
PERMISSABLE FORWARD AFT -1 B
PERMISIABLE 43 | CHAFE 30 RNDS 110
(*MAC orm) ﬂ%
COMPUTED BY SIGNATURE w
x
Delbert Dingaling w
WEIGHT AND BALANCE AUTHORITY SIGNATURE
15 { ESTIMATED LANDING FUEL + 1|6 {0 [0 +[2(5]3
PILOT S$IGNATURE 16 | ESTIMATED LANDING CONDITION 11119 /4 13 4 219
17 [ KSTIMATED LANDINGC G INX M AC ORIN 354.1
DD f°"™ 3664 REPLACES DD FORM 386F SEP 54, WHICH WILL BE USED
02 JAN

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, 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

4-21
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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.
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28/2/2l

SPECIAL WEIGHING INSTRUCTIONS

AIRCRAFT CONDITION 4 ’

The Basic Weight condition is established with:
. Pilots access doors closed

. Cargo doors closed

. Cunners' windows closed

. All main rotor pylon panels closed

. Engine cowl closed

. Nose compartment door closed

. Main and tail rotor blades in flight position and equally spaced
. Vertical tail in flight position

.  Horizontal tails in flight position {level)
. Unusable & trapped fuel and oil

. Usable engine oil

If the aircraft is weighed with dry fuel and oil systems, usable oil and
unusable and trapped fuel and oil as listed in Chart A shall be added to the
“"As Weighed" condition.

h(&

€€ 40 T 133HS
3 - LYVHD

¢B6L "930 7 -31vQ L¥VHI
VO9-HA - 1300W

Figure 4-6. Chart E (Sheet 1 of 33)
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08/¢1/11

I.

II.

0IL

FUEL DRAINING

Suction Equipment Method

Defueling is accomplished as follows: 4%
. Oy

If required, prime fuel system including APU line
to insure that fuel lines contain fuel.

B. Attach suction hose to the pressure fuel adapter located
on the right side of the aircraft at Sta. h3l.

C. Defuel with power equipment. B8uction equipmeni will remove
all but a small amount of residual fuel.

D. Drain residual fuel from each cell in the following manner:
(1) Turn all electrical power off.

(2) Open the sump drain valves at the lower fuselage at Bta. L2l
and WL 203 and drain residual fuel.

Fuel remaining eboard after these defuel procedures is trapped fuel and
is included in the aircraft basic weight (See Chart A).

Sump Drain Method

A. Fuel can also be drained through the sump drain
valves at Sta. 421 and WL 203 by attaching a
1.25 in. diameter hose to the sump drain valve
probe (88 No. T0307-03018-102). Open drain
valve and direct fuel into a suitable container.

DRAINING

Engine oil is part of Basic Weight on the UN-60A. Consequently, the
aircraft should be weighed with full engine oil. However, if it 1is
desired to drain the oil, provisions have been made for draining while
the engine 18 in a horizontal position, 15 degrees nose up, and 20
degrees nose down. The integral oil tank drain plug 18 located on the
forvard lower side of the tank.

v¥09-HN - T300W
€€ 40 2 L33HS
3 - LYVYHD

T 39vd 33S-31vQ LYVHI

Figure 4-6. Chart E (Sheet 2 of 33)
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LEVELING DEVICE

The plumb bob suspension point 1s located Just inside the left hand cargo
door at Bta. 309.62, WL 258.5, at BL 35.0. The plumb bob target (leveling
plate) is located on the cabin floor WL 206.815 directly belov the suspension
point (See Sheet 5 of 33 for illustration).

FORWARD REACTION LOCATION (Electronic Weighing Kit)

The forward Jack points aere located under the forward fuselage at Sta.247.0

and BL k3.7 (right and left hand). Place the weighing cells on the jecks and
plaece under the forvard jack points. Extend jJack (simultaneously with aft Jack)
until plumb bod reaches the level datum on the target.

AFT REACTIOR LOCATION (Electronic Weighing Kit)

The aft jack point is located under the aft fuselage at S5ta. 605.3 and BL 0.0.
Proceed in the same manner as with the forvard reactions.

AIRCRAFT LEVELING /{Electronic Weighing Kit)

Raise the helicopter to the level position by extending all Jacks simultaneously
until all tires are clear of the ground. Adjust jacks as necessary to attain a
level attitude in fore and aft and lateral directions.

After weighing, lover Jacks simulteneously until all tires contact the ground
in the static position.

ALTERNATE WEIGHING (Wheel Weighing on Mechanical Scales)

When welghing on wheels, measure dimension B and D during wveighing and after
leveling. Using these actual dimensions, and the forwvard jack point dimension

I (6ta. 2k7.0), determine dimension E and F. For checking purposes, approximate
dimensions for E and F are given below:

Dimension E ~ Reference Datum to Center Line of Main Wheels 297.h inches
Dimension F - Reference Datum to Center Line of Tail Wheel 6kk.6 inches

£€ 30 € LIS
3 - LMYHD

v09-HN - T300KW

T 39vd 33S-31v¥Q LdVHD

Figure 4-6. Chart E (Sheet 3 of 33)
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AIRCRAFT DIAGRAM
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Figure 4-6. Chart E (Sheet 4 of 33)
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FORWARD JACK POINTS

STA
3015 MAIN WHEELLOCATION
STA wiL
STANC 297 4319160
OLEQ COMPRESSED 298.67 196 60
OLEO EXTENDED 294 07 184.60
KNEELED 297.77 210.80
FUSELAGE JACK POINT ]
ATSTA 2470
A BLA437
COMPRESSED
POSITION

STATIC
™ position

50
7.0
NEXTENDED

LANDING GEAR  POSITION
JACK POINT

AN

STATIC GROUND LINE

&

AFT JACK POINTS

TAIL WHEELLOCATION
STA wi
STATIC 644,62 19010
OLEO COMPRESSED 645.72 19229

OLEOEXTENDED 637 J8 180.29
KNEELED 649.52 205.94
COMPRESSED
POSITION
FUSELAGE JACK POINT 219
ATSIA 60514 BL0.O STATIC POSITION
LANDING GEAR JACK POINT o8l
STATIC GROUND LINE —
l R EXTENDED POSITION

- - ——
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»
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€€ 40 § L33HS
3 - 1YvH)
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1 39vd 33S-31v0 1¥vHI

Figure 4-6. Chart E (Sheet 5 of 33)
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FUEL LOADING DATA
MAIN FUEL TANKS

FUEL LOADING 0ATA

526.0
$47.0
568.1
539.1
610.2
§13.2
652.2
673.3
694.3
715.4
736.4
757 .4
778.5
799.§
820.6
841.6
€62.6
083.7
904.7
925.8
946.8
967.3
983.3
288.9
1009.9
1029.3

FUEL SYSTEM - 2 TANKS
AR = 420.8 ARY = 420.8
CAP = 359.7 GAL. (2 TANKS

VEIGHT WEIGHT

LB)  M@4/1000 L8)  MOM/1000
50 21.0 1250
100 A2.1 1300
150 63.1 1350
200 84.2 1400
250 105.2 1450
300 126.2 1500
350 147.3 1550
400 163.3 1600
450 189.4 1650
500 210.4 1700
550 231.4 1750
660 252.5 1800
£50 273.5 1850
700 294.6 1900
750 318.6 1950
800 336.6 2000
3s0 357.7 2050
300 178.7 2100
950 199.8 2150
100 420.3 2200
150 441.8 2250
11c0 452.9 2300
1150 483.9 +2138
1200 505.0 2350
2400
e2446

CPART - E
SHEET 6 of 33
MODEL - UH=-60A

CHART DATE - SEE PAGE 1

12/2/82

HOTES:

1. (*) The single asterisk indicates
the aooroximate weight and
manent for full fuel tanks using
JP-4 fuel at 6.5 b per gallen.

2. {(**) The double asterisk indicates
the approximate wefght and
moment for full fuel tanks
using JP-S§ fuel at 6.8 1b.
per gallon,

3. The total usage fuel capacity of
389.7 gal. (179.8 gal. per tank)
is estimated pending test verifi-
cation.

4. Total weight of fuel is dependent
upon specific gravity and temp-
erature. Therefore, the notation
"FULL" does not appear on the
fuel quantity gauges. Variation
should be expected in gauge
readings when tanks are full,

9"‘@?

Figure 4-6. Chart E (Sheet 6 of 33)

4-27



o -

OO = & 7- ar

TM 55-1500-342-23

08111

EXTENDED RANGE KIT FUEL LOADING DATA

EXTENDED RANGE FUEL SYSTEHM - 2 TANKS

FORWARD TANK AFT TARK
ARM = 294,1 ARM = 350,7
CAP = 381.0 GAL. CAP = 381.0 GAL,
GBI WEIGHT WEIGHT WEIGHT
] HOH/ 1000 LB HOM/1000 L8 MOM/1000 L8 MOH/1000
50 14.7 1250 367.6 50 12.5 1250 438.4
100 29.4 1300 382.3 100 5.1 1300 455.9
150 .1 1350 397.0 150 52.6 1350 473.4
200 58.8 1400 411.7 200 70.1 1400 491.0
250 73.8 1450 426.4 250 87.7 1450 508.5
i1 88.2 1500 a1 300 105.2 1500 526.0
350 102.9 1650 455.9 150 122.7 1550 $43.6
a0 117.6 1600 470.6 400 140.3 1600 561.1
450 132.3 1650 485.3 450 157.8 1650 518.6
500 1471.0 1700 500.0 500 175.3 1700 ,596.2
550 161.8 1750 514.7 550 192.9 1750 613.7
600 176.5 1800 529.4 600 210.4 1800 631.3
050 191.2 1850 544.1 £50 221.9 1850 648.8
100 205.9 1900 558.8 700 245.5 1900 666.1
150 220.6 1950 573.5 750 263.0 1950 6683.9
800 2153 2000 $88.2 800 280.6 2000 701.4
50 250.0 2050 602.9 850 298.1 2050 718.9
900 264.7 2100 617.6 900 315.6 2100 736.5
950 219.4 2150 632.3 950 333.2 2180 154.0
1000 294.1 2200 647.0 1000 350.7 2200 171.5
1050 308.8 2250 661.7 1050 368.2 2250 189.1
1100 323.5 2300 676.4 1100 385.8 2300 806.6
1150 338.2 2350 691.1 1150 403.3 2350 824.1
1200 352.9 2400 705.8 1200 420.8 2400 841.7
2450 120.5 2450 859.2
24N 728.5 *2477 868.7
2500 735.2 2500 876.6
2550 750.0 2550 894.]
042591 762.0 42591 508.7

P

NOTES: 1.

Figure 4-6. Chart E (Sheet 7 of 33)
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(*) The single asterisk indicates the
approximate weight and moment for full
fuel tanks using JP-4 fuel at 6.5 b per
gallon.

{**) The double asterisk indicates the
approximate weight and moment for full
fuel tanks using JP-5 fuel at 6.8 1b
per gallon.

. The tota) usage fuel capacity of 381.0

gal. per tank is estimated pending test
verification.

. Tota) weight of fuel is dependent upon

specific gravity and temperature.
Therefore the notatfon “full® does not
appear on the fuel quantity gauges.
Variation should be expected 1n gauge
readings when tanks are full,

. Full transfer {s done automatically

or manually. Fuel transfer flow is
about 300 pounds per minute. Normal
transfer operation shauld be in the
AUTO mode. " Reference the operator's
manusl TM 55-1520-237-10 page 2-26 thru
2-28 for fue) transfer operation.
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-390 34RY)
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TM 55-1500-342-23

28/2/21

)

ARMAMENT LOADING DATA

AMMUNITION TABLE AMuuNITION o
LvE LIVE AMMO (7 62 MM)
ROUNDS ARM - 247.0 EJECTION
WEIGHT - LB | MOM/1000 AMMO
GRENADES
100 7 2
200 13 )
300 2 s | @YD
400 2¢ s | A 0
500 32 [} ------------
600 3 10 p v
700 48 1 9 S
100 52 13 I l
TR - I B
100 7 2 i l
200 13 4 f
300 20 s o
400 26 7 ™
CHAFF
CHAFF DISPENSED XM-110,30 RDS
ARM-505.0
. AMMO STOWED
H GU
10 s LH GUN
GRENADE TABLE M-60D TABLE
STowED MOM/1000 -
T
GRENADE AN.M3 GRENADE M18 " WEIGHT STOWED FIRING
QUANTITY ARM . 281.0 ARM - 2510 POSITION
WEIGHT - LB | MOM/1000 .| WEIGHY -LB | MOM/1000 M-600 (2) 454 12 1
[ 3] .
I R R prrortre IO BN I
4 . 2 5 1 !
¢ ’ 2 ? 2 SuPPORT (2 202 s s
s 12 3 10 2 21r0D m( ) o \
10 15 [} 12 b} . !
12 1 3 1 4 10TAL 820 21 24

1 39vd 33S-31vQ 1YvHI
Y09-HN - 7300W
£€ 340 8 133HS

3 - 1YVHD

Figure 4-6. Chart E (Sheet 8 of 33)
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TM 55-1500-342-23

28/e/el

COMPARTMENT DATA
A B C D E F a
gg:?éﬁ;‘?g’: FwD CENTER .| AFT AFT UPPER
AVIONICS COCKPIT CABIN CABIN CABIN SECTION DECK
CENTROID
sTaTION (1) 183 225.5 21003 | 15,5 | 370.5 | 120802 363
FORWARD (3)
srarton (1) 162 20k 252 268 343 398 241
Are (1) 204 247 288 343 398 762.8 L85
STATION °
HAXTIUM (5) ()
CAPACITY 5460 8370 8370 250
(LB)
FLOOR
CAPACITY
(LRS PER 300 300 300 15
5Q. FT.)
FLOOR
AREA 18.283) 21,9 | 2109 1213
(6Q. FT.)
VOLUME (2)
[}
(cu. FT.) 93 108 14y 1hy 21
OXT VO
NOTE3: (1) Inches from reference datum. Centroid stations are mid-compartment stations )3;8 r:ﬁ :f.
unless otherwiee noted. oDmMmmxa’
A4
e (2) Equipment stowage compartments above fuel cells, stations 398-LL3.5 o1 W
>
v (3) For the purpose of this chart, the forward cabin limit is taken at mES™
? station 252.0 instead of station 247.0 to compensate for miscellaneous &”lh
@ equipment mounted on the floor. mg&
? (4) Equipment stowage compartments above fuel cells, 125 pounds per compartment. -
pd
g (5) Do not exceed gross weight limitations, see page 29 of 33. [
-

Figure 4-6. Chart E (Sheet 9 of 33)
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08/v1/11

)
4
’5%(@

CARGO COMPARTMENT TABLE

C D E F
COMPARTMENT FWD. CENTER AFT. AFT.
CABIN CABIN CABIN SECTION
CENTROID (1) 270.0 315.5 370.5 420.8
WEIGHT MOMENT/1000
5 1 2 2 2
10 3 3 4 L
20 5 6 1 8
30 8 9 11 13
Lo 11 13 15 17
50 1k 16 19 21
60 16 19 22 25
70 19 22 26 29
80 22 25 30 3y
90 24 28 33 38
100 27 32 37 42
200 54 63 Th 84
250 68 79 93 105
300 81 95 111
Loo 108 126 148
500 135 158 185
600 162 189 222
700 189 221 259
800 216 252 296
900 213 28y 333
1000 270 316 370
1100 297 347 Lo8
1200 324 379 Lis
1300 351 k10 482
1koo 379 Ly2 519
1500 Los 473 556

NOTE: (1) Inches from reference datum.

v09-HN - 1300W
€€ 300T L33HS
3 - L1YVHD

T 39vd 33S-31vVQ LyVHD

Figure 4-6. Chart E (Sheet 10 of 33)
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TM 55-1500-342-23

08/91/11

CARGO COMPARTMENT TABLE

C D E F
FWD, CENTER AFT, AFT.

COMPARTMENT CABIN CABIN CABIN SECTION
cENTROID (1) 270.0 315.5 370.5 420.8
WEIGHT MOMENT /1000

1600 432 505 593

1700 459 536 630

1800 486 568 667

1900 513 599 704

2000 540 631 Ts1

2100 567 663 118

2200 594 694 815

2300 621 T26 852

2Loo 648 151 889

2500 675 789 926

2600 702 820 963

2700 729 852 1000

2800 7156 883 1037

2900 183 915 107L

3000 810 94T 1112

3100 837 978 11k9

3200 864 1010 1186

3300 891 1okl 1223

3400 918 1073 1260

3500 9Ls 1104 1297

3600 9712 1136 1334

3700 999 1167 1371

3800 1026 1199 1408

3900 1053 1230 1L445

Looo 1080 - 1262 1482

Y09-HN - T300W
€€ 30 IT 133HS
3 - LY¥vH)

1 39v¥d 335-31v0 LyvHD

Figure 4-6. Chart E (Sheet 11 of 33)
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TM 55-1500-342-23

08/91/11

CARGO COMPARTMENT TABLE

C D E F
FWD. CENTER AFT AFT

COMPARTMENT CABIN CABIN CABIN BECTION

CENTROID (1) 270.0 315.5 370.5 420.8

WEIGHT MOMENT/1000

4100 1107 1294 1519

4200 1134 1325- 1556

4300 1161 1357 1593

koo 11808 1388 1630

4500 1215 1k20 1667

4600 1242 1ks1 1704

L700 1269 1483 1T

1800 1296 1514 1778

4900 1323 1546 1615

5000 1350 1578 1853

5100 1377 1609 1690

5200 1kok 16h1 1927

5300 1h31 1672 1964

5shoo 1458 170k 2001

5460 1hTh 1723 2023

5500 1735 2038

5600 1767 2075

5700 1790 2112

5800 1830 2149

5900 1861 2186

6000 1693 2223

6100 1925 2260

6200 1956 2297

6300 1988 2334

6400 2019 2371

6500 2051 2408

6600 2082 2his

6700 2114 2482

6800 2145 2519

6900 2177 2556

Y09-HN - T30Q0W
€€ 30 21 L33HS
3 - 1YVH)

T 39vd 33S-31V0 1¥VHI

Figure 4-6. Chart E (Sheet 12 of 33)
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TM 55-1500-342-23

08/tv1/11

CARGO COMPARTMENT TABLE

c D E F
- FWD. CENTER AFT, AFT.

COMPARTMENT CABIN CABIN CABIN BECTION
CENTROID (1) 270.0 315.5 370.5 420.8
WEIGHT MOMENT/1000

7000 2209 2594

T100 2240 2631

7200 2272 2668

7300 2303 2705

Th00 2335 2742

7500 2366 2779

1600 2398 2816

7700 2429 2853

7800 2461 2890

7900 2hg2 2927

8000 252} 2964

8100 2556 3001

8200 2587 3038

8300 2619 3075

8370 26k1 3101

Y09-HN - T300W
€€ 40 €1 LIIHS
3 - LYvH)

1 39Yd 335-31V0 LHVHI

Figure 4-6. Chart E (Sheet 13 of 33)
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08/v1/11

CARGO TIEDOWN DATA

couuzluuu COMPARTMENT _T._ COIIM:"I!NI
[}

MAXIMUM

COMPARIMINI | $LOOA CAPACITY
CAPACHTY POUNDS PLR
IN POUNDS SQUARE FOOI!
5460 300
1)7¢ 300

CARGO
RESTRAINT
NET MNG

3500 POUND
CAPACIYY

VIEDOWN RING (1YP] 3000 POUND CAPACITY £ACH

G

@— L@ ‘“‘@:

Ee

o ®_ I I S
(‘j §r PN
$TA 308.0 - LOOKING YO THE FRONT r | ) e .
' . - o TOX X
' D>OM>
‘. Mmoo
9 o e
C)J i
- -— s
vor Of ~Hc m
CABIN L 0 mxo
foon __‘ I | ‘|n é\ -
! | mo w
‘ m>»w
@ £22G0 NETTING EQUIPMENT @ @ @ }3
. VWAGE COMPARTMENTS o
(ORCE RESTAAINT 1000 m
FOUNOS LACH) i COMPARTMENT € —
$TA 402.19 - LOOKING TO THE REAR

Figure 4-6. Chart E (Sheet 14 of 33)
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08/%1/11

r'*‘ﬂ. POE OO o
N ) ==_E,, |IU}:_ __.
[@F 1?‘5—.
’@——'}“Lﬁ*—ff‘u ) _—:
f :’;(ﬁfg ‘?'EE "uf'___d__;_@
- -:—-
O= ===l

& 066

COMPARTMEN

L=}

B
N

S ]9 i
LT e

Figure 4-6. Chart E (Sheet 15 of 33)
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TM 55-1500-342-23

— PERSONNEL DATA - CREW/TROOPS
—
™~ A [] c » [
—
=S
B —~—@®
e o e
o /'_,_.- Moy ::‘l“m:uu | r—‘-ﬁ |
/’ ' ' =51 € e
® smYun e N ©)
coror f{- = . : 2 POSITIONED SEAT TABLE
. =9 c Ly
- |__ N ;A. n Item Row Welight HQOM/1000
"“' 6 d 66 Gupner/Crev Chier(2) 2 L3 12
A1 AL ba b Troops (3) 3 L8 15
?
DIDIIRICOIBIC ‘ BB ® Trocen () S I S
"OW  aow aow fow Row Troops (k) 5 63 25
1 2 ) 4 [}
- e 2
PERSONNEL WEIGIITS AHD MOMENTS TOTAL - 12 SEAT3 20 68
PERSONNEL PILOT OR ROW ROM ROW ROW ROM Alternate Seat (Broken Linea) 1 16 L
COPILOT 1 2 b 4 5 Alternste Seat (Broken Lines) 2 16 5
Alternate Scat (Broken Lines) y 16 6
COMPARTHENT B [ c D D £
ARN m 221 262.0 282.0 320.7 339.8 382.2
1O0TAL - 15 SEAIS 250 83
(2)
WELGNT (3)
(POUNDS) HOHENT/ 1000
180 41 47 51 58 6) 10
185 42 48 62 59 63 12
190 4) 50 64 61 66 14
200 45 52 56 64 68 n
210 48 55 69 67 n 8 ‘:2 % ‘:Q g‘:
0 o w | e | ow | ow | o \/ £8n2
230 82 60 65 4 nmm=A
235 3] 62 66 15 80 91
[w BN Bl |
240 55 63 68 n 82 9 > (=)
— m
250 5 66 n 80 85 9 p m¥Q
255 58 67 n 82 87 99 9 v O
mMOoOw
NOTE: (1) ARMS shown are in inchas from referance datum. m>»w
(2) Meights used should Include personne) equipment such as clothing, g
helment, first ald packet, exposure suit, wespon, holster, ammunition, oy
knife, and armor vest. m
(3) Moments shown ars per man. —

Figure 4-6. Chart E (Sheet 16 of 33)
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TM 55-1500-342-23

2g/e/el

PERSONNEL WEIGHTS AHD MOMEKTS

PERSONNEL PILOT OR ROM ROW
COPILOT 6 7

COMPARTHENT 8 c 0/E

ARN (1) 221.1 210.8] 343.6

WEIGHT (2)
(L8.) HORENT/1000 (3)
180 4 49 62
185 42 50 64
190 43 51 65
200 45 54 69
210 48 57 72
220 50 60 16

. 230 52 62 79
235 53 64 81
240 55 65 8
250 57 68 86
255 58 69 88
260 59 70 89
265 60 72 9
NOTE: {1) ARMS shown are in inches from

(2)

references datum.

Weight used should include personnel
Litter weight to fnclude
25 pounds for litter, splints, and

equipment.

blankets.

(3) Moments shown are per man.

PERSONNEL DATA - LITTER PATIENYS

o

Catw Cluts

WEOIAL
ADENDANT

[1
ATIENDANT

AXTnO
ESHE
om
KDMmmMmx
-
a1 —
> ~
-— m
mIPh
-
o
w B> W
m
m
©
>
(2]
m
—

Figure 4-6. Chart E (Sheet 17 of 33)
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TM 55-1500-342-23

28/2/21

STOWAGE COMPARTMENT DATA

STOWED SEATYYABLE v+

.
*,

&)

Ttem Row Welght MON/1000
Gunner/Crew Chiefr (2) 2 43 18 : )
Troops (3) 3 L8 20
Troops (3) k 48 20 BL i
Troops (k) 5 63 21 10.0
TOTAL - 12 SEATS 202 85 :
100
Alternate (1) 1 16 1
Alternate (1) 2 16 7
Aternate (1) i 16 T

TOTAL - 15 SEATS 250 106

NOTE: See Page 16 of 33 for Row Designation.
!
@ 398.0

£€ 40 81 L33HS
3 - L¥VHD

1 39¥d 33S-3.1vQ0 LdvHD
Y09-HN - 7300W

Figure 4-6. Chart E (Sheet 18 of 33)
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TM 55-1500-342-23

v T aar

(7% A

— TABLE OF MOMEHTS FOR PERSONNEL MOVEMENT
% FOR TROOP ASSAULT AND MEDEVAC MISSIONS
n
bt 180 POUNDS PER PASSENGER
COMPARTMENT B C C D D £ C D/E
ROW PILOT OR ROW ROW ROW ROW ROW ROW 6 ROW 7
COPILOT 1 2 K| 4 5 (MEDEVAC) | (LITTERS)
ARM ( INCHES) 2273 262.0 282.0 320.71 339.8 387.2 270.8 343.6
MOMENT/1000 foR
ONE 180 LB. MAN 41 47 51 58 61 70 49 62
ROW CHANGE IN MOMENT/1000
ROW 7 (LITTERS) 21 13
ROW 6 (MEDEVAC) 8
ROV 5 29 23 19 12 9 ‘ @
ROW 4 20 14 10 é\?
ROW 3 17 n 7 @
ROW 2 10 4 6
ROW 1 6
. ngmn
NOTC: Add Moment change, plus (+) sign, for passenger movement Aft. =85%
Subtract moment change, minus (-) sign, for novement forward. E’gﬁf_'}_?,
Example 1 - Passenger moves from Row 1 to Row 5: E‘CS,',,
Intersect column “Row 1" with line "Row 5" and read change -
in Moment/1000 of 23. (Use plus (t) sign since this is a movement aft). wa .
m >
Example 2 - Passenger moves from Row 4 to Row 3: =
Intersect line "Row 4" with column “Row 3" and read change in [
Moment/1000 of 3. (Use wminus (-) sign since this is a mavement forward). -

Figure 4-6. Chart E (Sheet 19 of 33)
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2g/e/et

TABLE OF MOMENTS FOR PERSONNEL MOVEMENT
FOR TROOP ASSAULT AND MEDEVAC MISSIONS
200 POUNDS PER PASSENGER
COMPARTMENT B C C D D 3 ( D/E
ROW PILOT OR ROW ROW ROW ROW ROW ROW 6 ROW 7
coPiLOT 1 2 3 4 5 (MEDEVAC) (LITTERS)
ARM ( INCHES) 227.1 262.0 282.0 320.7 339.8 387.2 270.8 343.6
MOMENT/1000 FOR
ONE 200 LB. MAN 45 52 56 64 68 77 54 69
ROW CHANGE IN MOMENT/1000
fOW 7 (LITTERS) 24 15
ROW 6 (MEDEVAC) 9
ROW 5 32 25 21 13 9 @
ROW 4 23 16 12 4 ?\,
ROW 3 19 12 8 p@
RO 2 1 ) S
OO
ROW 1 7 ESmE
D MmMm o
L R
NOTE: Add moment change, plus (+) sign, for passenger movement Aft. O o
Subtract moment change, minus(-) sign, for movement forward. 2<®m
mIX o
Example 1 - Passenger moves from Row 1 to Row 5: ! é:
Intersect column "Row 1" with line "Row 5" and read change 0w
in Moment/1000 of 25. {(Use plus (+) sign since this is a movement aft.) m
©
»
Example 2 - Passenger moves from Row 4 to Row 3: Q
Intersect line “Row 4" with column “Row 3" and read change in -
Moment/1000 of 4. (Use minus (-) sign since this is a movement forward.)

Figure 4-6. Chart E (Sheet 20 of 33)
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TM 55-1500-342-23

TABLE OF MOMENTS FOR PERSONNEL MOVEMENT
FOR TROOP ASSAULT AND MEDEVAC MISSIONS
220 POUNDS PER PASSEMGER

COMPARTMENT B c c D 0 E c O/E

ROW PILOT OR | ROW | ROW ROW | ROW | ROM ROW 6 ROW 7
COFILOT 1 2 3 4 5 (MEDEVAC) | (LITTERS)

ARM ( INCHES ) 221.1 | 262.0 | 282.0 | 320.7 |339.8 |387.2 270.8 343.6

MOMENT/1000 FOR

ONE 220 LB. MAN 50 58 62 71 5 85 60 76
ROW CHAMGE IN MOMENT/1000

ROW 7 (LITTERS) 26 L 16

RON 6 (MEDEVAC) 10

RON 5 35 27 23 14 10

ROW 4 25 17 13 4 &

ROW 3 21 13 9 @q
ROW 2 12 4 E ?

ROv 1 8

NOTE: Add moment change, plus {+) sign, for passenger movement Aft.
Subtract moment change, minus (-) sign, for movement forward.

Example 1 - Passenger moves from Row 1 to Row 9
Intersect column "Row 1" with line "Row 5" and read change
in Moment/1000 of 27. (Use plus (+) sign since this is a movement aft.)

Example 2 - Passenger moves from Row 4 to Row 3:
Intersect line “Row 4" with columm "Row 3" and read change in
Moment/1000 of 4. (Use minus (-) sign since this is a wovement forward.)

Y09~-KN - 1300
€€ 40 2 133HS
3 - 1Y¥VHI

1 39¥d 33S - 31vQ LYVHD

Figure 4-6. Chart E (Sheet 21 of 33)
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e8/2/el

TABLE OF MOMENTS FOR PERSONMEL MOVEMENT
FOR TROOP ASSAULT AND MEDEVAC MISSIONS
240 POUNDS PCR PASSENGER
COMPARTHENT 1} c c D ] € C D/E
ROW PILOT OR ROW ROW ROW ROW ROW ROW 6 ROW 7
COPILOT 1 2 3 4 5 (MEDEVAC) (LITTERS)
ARM ( INCHES) 227.1 262.0 282.0 320.7 339.8 387.2 270.8 343.6
MOMENT/1000 FOR
ONE 240 LB. MAN 55 63 68 77 82 93 65 82
ROW CHANGE TN MOMENT/1000
ROW 7 (LITTERS) 27 17
ROW 6 (MEDEVAC) 10
ROW 5 K] 30 25 16 1l e
ROW 4 27 19 14 5 e\,
ROW 3 22 14 9 7
RON 2 13 5 ga
ROW 1 8 2822
oM
amm o
HOTE: Add moment change, plus (+) sign, for passenger movement Aft. A
Subtract moment change, minus (-) sign, for movement forward. 'R
~C m
m
Example 1 - Passenger moves from Row 1 to Row S: . &;9"
Intersect column “"Row 1% with line "Row 5" and read change w28
in Momenl/1000 of 30. (Use plus (+) sign since this is a movement aft.) m
Cxample 2 - Passenger moves from Row 4 to Row 3: E
Intersect line “Row 4" with column "Row 3" and read change m
in Moment/1000 of 5. (Use minus (-) sign since this is a movement forward.) -

Figure 4-6. Chart E (Sheet 22 of 33)

4-43



TM 55-1500-342-23

N~
=9
> @QV MISCELLANEOUS EQUIPMENT DATA
(@)
%g CARGO HOOK LOAD
@ ARM = 353.0 (1)
WEIGHT MOMENT WEIGHT MOMENT WEIGHT MOMENT
LBS 1000 LBS 1000 LBS 1000
5 2 1200 42y 5200 1836
10 I 1400 L9y 5400 1906
20 1 1600 565 5600 1977
30 11 1800 635 5800 2047
40 1k 2000 706 6000 2118
50 18 2200 117 6200 2189
60 21 2400 B8uy7 6400 2259
70 25 2600 918 6600 2330
80 28 2800 988 6800 2400
90 32 3000 1059 7000 2471
100 35 3200 1130 7200 2542
200 Tl 3k00 1200 7400 2612
300 106 3600 1271 1600 2683
400 1k 3800 1341 7800 2753
500 176 4000 k12 8oon 202y
600 212 L200 1483
700 247 LL00 1553 oZuvao
8oo 282 4600 1624 £8xz
900 318 L800 1694 xmm=x
1000 353 5000 1765 O o
b=Y w
— m
TTS
[V e )
mO w
m >
NOTE: (1) Inches from reference datum, .
hed
(%]
m

Figure 4-6. Chart E (Sheet 23 of 33)
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08/¢1/11

MISCELLANEOUS EQUIPMENT DATA

RESCUE HOIST LOAD

(1)

ARM = 367.5
WEIGHT MOMENT WEIGHT MOMENT
LBS 1000 LBS 1000
5 2 300 110
10 in 320 118
20 1 340 125
30 11 360 132
Lo 15 380 140
50 18 koo 147
60 22 k20 154
70 26 Lo 162
80 29 460 169
90 33 480 176
100 37 500 184
120 L 520 191
140 51 540 198
160 59 560 206
180 66 580 213
200 Y 600 221
220 81
240 88
260 96
280 103
NOTE: (1) Inches from reference datum.

v¥03-HN - 1300W
£€€ 30 P2 133HS
3 - Lyvid

1 39vd 335-31v0 LYVHD

Figure 4-6. Chart E (Sheet 24 of 33)
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%

WEIGHT

N

HORIZONTAL CENTER OF GRAVITY LIMITS

3 ! 21,000 rrTTYTY

AN H T T T OrOr
c./ct):lg\.m PP, MAXIMUM ALTERNATE
ALa : GROSS WEIGHT
20,000 : 20,000 20,250
T17
19,000 T
18,000 {
17,000 )
f
250\
|
16,000 1 15,900 a
: 2602
1
15,000 [ 345.5
1] 342
1
14,000 H+ ] 366311
-+ 13,700 }
13,400
13,000 13,050
H 366.3 1H
12,500 FEH
12,000 12,000 44 363.2
n.sgw—lf7 340.8
1,000 58,1
10,000
340 342 344 346 348 250 352 IS4 356 158 360 362 264 366 a8

FUSELAGE STATION , INCHES

v09-HN - 7300KW
€€ 340 G2 133HS
3 - 1YvKD

1 39%d 33S-31v0 1¥YHD

Figure 4-6. Chart E (Sheet 25 of 33)
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CENTER OF GRAVITY TABLE

CHART - E

SHEET 26 of 33
MODEL - UH-60A
CHART DATE-SEE PAGE 1

GROSS Folm:n FUSBAGE STATION AT
WEIGHT uNITs
(PoURCS L’:“n 34 I 1] I 3 | 15¢ r 182 l 354 l 386 [ 358 [ 60 l w2 isee
MOMENT/1000
11500 940 | 3956 | 1979 | 00z | w023 | 448 | W1 | uw an
11550 357 | 393 | avee | a1 | 0@ | &6 § w3y | 42 ay
11600 3970 | w0 | w14 | war | s | we3 | a0 | a0 e
11650 3991 | scs | w3 | s | wrs | awor | G | oa aat
11700 wog | szs | was | wrz | wes | oeus | 4z | oaes | dse 4200
11750 we | a1 | swes | wor 1 o413 | 436 | a0 | A 4207 2t
11300 e | swss | ewns | aoe | ez | ase [ am | o« [ e2ze w
1850 weo | wre | we | a2 | a4 | un ass | oy | e an
11%09 Q| ws | oan | a4 ass | ap | @ | e | s au
11950 @i | oau | oeas | ase | e | 1208 | e | e | aTe 40
12000 an | azm | usz | ass | oo | e | a2z | o4z | o Qe
12050 az | aes | aes | ass | oans | azez | a6 | 0 | QU | 43 L
12100 aes | atez | s amt | oa;s | a7y | Qo | Ges | 402 | 4as an
1% a6 | a0 | se | a2z | a3 | a7 | o g | 6% | e an
12200 ae | aw | i | a0 | e | iy | wa | we | a0 09
1230 ag | @e ) oy | s | s | o1z | Q7 o oan [ wi | w ws
1300 Qu | azs6 | a0 | wes | wl | wse | are ) w3 | un usg
1850 w1 | Qe | an | aw | o | e | anr | an | un | ws urn
1260 i ] oaes | o | s | wa | wes | @ | Ml | )y | e sy
12450 ass | a7z | wos | wam | as | w2 | w7 | Wiz | ouy ) ouR Lt
12500 an | e | o | wse | ars | woe | szs | ase | ars | o500 | 4529 | 4se0
155 g | a7 | e | we | on | @ | wg | e | owes | s o 50
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MISCELLANEOUS DATA
GENERAL AIRCRAFT DIMENSIONS
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These are the instructions for sending an electronic 2028

The following format must be used if submitting an electronic 2028. The subject line must be exactly the same and all
fields must be included; however only the following fields are mandatory: 1, 3, 4, 5, 6, 7, 8, 9, 10, 13,15, 16, 17, and 27.

From: 'Whomever" <whomever@avma27.army.mil>
To: mpmt%avma28@st-louis-emh7.army.mil
Subject: DA Form 2028

1. From: Joe Smith

2. Unit: home

3. Address:4300 Park

4. City: Hometown

5. St: MO

6. Zip: 77777

7. Date Sent: 19-OCT-93

8. Pub no: 55-2840-229-23

9. Pub Title: TM

10. Publication Date: 04-JUL-85
11. Change Number: 7

12. Submitter Rank: MSG

13. Submitter FName: Joe

14. Submitter MName: T

15. Submitter LName: Smith

16. Submitter Phone: 123-123-1234
17. Problem: 1

18. Page: 2

19. Paragraph: 3

20. Line: 4

21. NSN: 5

22. Reference: 6

23. Figure: 7

24. Table: 8

25. Item: 9

26. Total: 123

27. Text:

This is the text for the problem below line 27.
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Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 decagram = 10 grams = .35 ounce

1 hectogram = 10 decagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

The Metric System and Equivalents

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sg. centimeter = 100 sq. millimeters = .155 sq. inch

1 sg. decimeter = 100 sqg. centimeters = 15.5 sq. inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

1 sqg. dekameter (are) = 100 sqg. meters = 1,076.4 sq. feet

1 sg. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sg. mile

Cubic Measure

To change To
inches centimeters
feet meters
yards meters
miles kilometers

square inches
square feet
square yards

square centimeters
square meters
square meters

square miles square kilometers
acres square hectometers
cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters

pints liters

quarts liters

gallons liters

ounces grams

pounds kilograms

short tons metric tons
pound-feet Newton-meters

pound-inches

°F

Newton-meters

Fahrenheit

temperature

Approximate Conversion Factors

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

Multiply by To change To
2.540 ounce-inches Newton-meters
.305 centimeters inches
914 meters feet
1.609 meters yards
6.451 kilometers miles
.093 square centimeters square inches
.836 square meters square feet
2.590 square meters square yards
.405 square kilometers square miles
.028 square hectometers acres
.765 cubic meters cubic feet
29,573 cubic meters cubic yards
473 milliliters fluid ounces
.946 liters pints
3.785 liters quarts
28.349 liters gallons
454 grams ounces
.907 kilograms pounds
1.356 metric tons short tons
.11296
Temperature (Exact)
5/9 (after Celsius °C
subtracting 32) temperature

Multiply by

.007062
.394
3.280
1.094
.621
.155
10.764
1.196
.386
2471
35.315
1.308
.034
2113
1.057
.264
.035
2.205
1.102
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