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SECTION |
INTRODUCTION

1-1. PURPOSE. This manual of weight
and balance data provides service activ-
ities with a standard system of field
weight and balance control, It contains
brief instructive information and is to
be used as the permanent binder for the
forms and charts which provide the means
for continuous record and control of
weight and balance of the aircraft, The
data to be inserted on the charts and
forms in this manual are applicable only
to the individual aircraft, the serial
number of which appears on the title
page and on the various forms and
charts., Weight and balance control of
Naval Aircraft is further promulgated by
NAVAIR 01-1B-50, Military Specifica-
tions MIL-W-25140, Weight and Balance
Control Data (for airplanes and rotor-
craft) and OPNAVINST 4790,2. This
manual is to remain with the aircraft
and under the custody of the Weight and
Balance Officer or the controlling cus-
todian of the aircraft., If the aircraft
is to be deployed or separated from the
controlling custodian for an extended
period of time, the Weight and Balance
Officer shall copy and retain the latest
Chart C from the handbook, in the event
the handbook is lost during the separa-
tion,

1-2. The charts and forms referred to
herein may differ in nomenclature and
arrangement from those shown in pre-
viously published copies of this manual
since the charts are revised from time
to time; however, the general principle
of use will not change.

1-3. CHARTS AND FORMS. The system
of field weight and balance control re-
guires the use of several different
charts and forms. They are identified
as follows:

a. DD FORM 365 - Record of Weight
and Balance Personnel.

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

c. DD Form365-2 - Airplane Weighing
Record.

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

e. Chart E - Consists of Loading
Data, Charts, Graphs, and weighing pro-
cedures supplied by the prime contractor
for a specific model aircraft.

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

1-4. RESPONSIBILITIES. The air-
craft manufacturer inserts all identify-
ing data on the title page of this
manual and on the various charts and
forms. He completes all charts, in-
cluding sample weight and balance clear-
ance Form F, if applicable, at time of
delivery. A1l subsequent changes in
weight and balance are compiled by
weight and balance technicians in ac-
cordance with instructions contained
herein and NAVAIR 01-1B-50.

1-5. The Type Commanders shall ensure
that the aircraft custodians establish
an effective system for weight and
balance control of aircraft assigned to
their command.

1-6. The aircraft reporting custodian
shall ensure that:

a. Records of weight and balance

for all assigned aircraft are current
and maintained in the correct format.

1-1
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b. The method of loading is satis-
factory for safe flight, and the manual
of weight and balance data is accurate.

c. MWeight and balance data of modi-
fications are properly utilized in up-
dating aircraft records.

d. Form F (DD Form 365-4) for each
administrative type Class 2 aircraft,
incltuding combat readiness training air-
craft, for each loading arrangement that
would normally be used are prepared and
maintained.

NOTE

Each command shall de-
termine the number of
loading arrangements re-
quired, based on the
mission of the aircraft
involved.

NOTE

Check Form F (DD Form
365-4) every 90 days for
accuracy (updating as
required). If no change
is involved, redate the
form.

e. Responsibilities and require-
ments for the NARF's are explained in
OPNAVINST 4790.2B Vol IV chapter 4-7.

1-7. AIRCRAFT CLASSES.

a. C(lass 1. Class 1 aircraft are
those whose recommended weight or center
of gravity (CG) limits sometimes can be
exceeded by loading arrangements nor-
nally employed in tactical operations
and, therefore, need loading control.

Class 2 aircraft are

~e
AR 6% Al
4 (W

1-2

1-8. AIRCRAFT WEIGHINGS.
formed at each SDLM rework or:

Are per-

a. As required by pertinent service
directives.

b. When major modifications or re-
pairs are made.

c. When the calculated weight and
balance data are suspected to be in
error,

d. When unsatisfactory flight char-
acteristics are reported which cannot
definitely be determined as improper
aircraft loading or error in weight and
balance data.

1-9. FLIGHT CLEARANCE REQUIREMENTS.

a. MWeight and balance clearance (DD
Form 365-4) is mandatory for all flights
of Class 2 aircraft except student
training flights. These exceptions are
perritted only when the training officer
maintains weight and balance control of
aircraft used for student cadet train-
ing.

b. Weight and balance clearance is
required for Class 1 aircraft, but the
DD Form 365-4 may be reused until the
Basic Weight or CG changes (See para-
graph 3-9).

1-10. SUPPLY OF FORMS. Forms pre-
scribed in this manual may be requisi-
tioned through normal distribution chan-
nels. Use DD Form 1348.

1-11. USER COMMENTS. Changes or
corrections to the body of the NA 01-
18-40 Technical Manual, Weight and
Balance Data, are made through the
normal technical manual change proce-
dure. However if corrections or changes
are reguired for the Charts A and E
Anich ars contained withia the NA 01-
DoeTE D comtant NAVATR D ATRo8202, NAVATY

MELIRES
[

¥

r
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SECTION 1l
DEFINITIONS

2-1. DEFINITIONS.

a. Use of "Shall," "Will," "Should"

and "May."

(1) Whenever the words "shall"
or "will" appear, it shall be construed
to mean the requirements are mandatory.

(2) The word "should" is used
to indicate a nonmandatory desire or
preferred method of accomplishment,

(3) The word "may" is to indi-
cate an acceptable or suggested means of
accomplishment,

b. Basic Weight. The basic weignt
of an aircraft includes all fixed oper-
ating equipment, all oils, and unusable
fuel to which it 1is only necessary to
add the variable or expendable load
items for the various missions.

NOTE

The basic weight of an
aircraft varies with
structural modifications
and changes in the fixed
operating equipment.

The term "basic weight,"
when qualified with a
word indicating the type
of mission, such as
"basic weight for com-
bat" or "basic weight
for ferry," may be used
in conjunction with di-
rectives stating what
the equipment shall be
for these missions, For
example, extra fuel

tanks and various items
of equipment installed
for long range ferry
flights which are not
normally carried on com-
bat missions shall be
included in "basic
weight for ferry" but
not in "basic weight for
combat."

c. Operating Weight. The operating
weight of an aircraft is the basic
weight plus those variable items which
remain substantially constant for the
type mission. These items include crew,
crew's baggage, steward's equipment,
emergency and extra equipment that may
be reauired.

NOTE

In the case of transport
aircraft, the operating
weight is the weight of
the aircraft including
the crew and all equip-
ment required Tor the
mission but not includ-
ing fuel or payload.

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

(1) Takeoff Gross Weight. The
takeoff gross weight is the operating
weight plus the variable and expendable
load items which vary with the mission,
These items include fuel, water injec-
tion fluid, JATO or RATO, cargo, passen-
gers, anmunition, bombs, rockets and ex-
ternal auxiliary fuel tanks if to be
disposed of during flight.

2-1
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(2) Landing Gross Weight. The
landing gross weight is the takeoff
gross weight minus the expended load
items,

e. Tare. The tare is the weight of
9qu1pment necessary for weighing the
aircraft, chocks, blocks, slings and
jacks, which is included in the scale
readings or reactions, bhut is not a part
of the aircraft weight.

2-2. BALANCE DEFINITIONS.

a. Reference Datum, The reference
datum is an imaginary vertical plane at
or near the nose of the aircraft from
which all horizontal distances are mea-
sured for balance purposes. Diagrams of
each aircraft show this reference datum
as balance station zero (see fiqure
2-1).

b. Arm. For balance purposes, the
arm is the distance in inches from the
reference datum to the center of gravity
of the item. Arms may be determined
from the aircraft Jiagram in Chart E.

¢. Moment. The moment is the
weight of an item multiplied by its arm.
Moment divided by a constant is gener-
ally used to simplify balance calcula-
tions by reducing the riumber of digits.

NOTE

For most aircraft it
will be found that in-
ches and moment /1000
have been used by the
aircraft manufacturer on
Chart A and E for basic
weight data on Chart C.
For some extremely small
aircraft it may be found
that moment/100 has been
used. For some ex-
tremely large aircraft,
it may be found that
arms in feet or possibly
moment /10,000 have been
used, In any event for

a given aircraft the
same units of dimensions
for arm and the same mo-
ment/constant must be
used consistently for
any revisions or addi-
tions to Charts A, C

and E.

d. Average Arm. The average arm
is obtained by adding the weights and
adding the moments of a number of items
and dividing the total moments by the
total weight.

e. Basic Moment. The basic moment
is the sum of the moments of all items
making up the basic weight. When using
data from an actual weighing of an air-
craft, the basic moment is the total
moment of the basic aircraft with re-
spect to the reference datum.

f. Center of Gravity (CG). The
center of gravity is the point about
which an aircraft would balance if sus-
pended. Its distance from the reference
datum is found by dividing the total
moment by the total weight of the air-
craft.

g. Center of Gravity Limits. The
C6G 1imits are the extremes of movement
which the CG can have without making the
aircraft unsafe to fly. The CG of the
loaded aircraft must be within these
limits at takeoff, in the air and on

Tanding. In some cases, separate take-
off and Tanding 1imits may be specified.

h. Balance Computer Index. The
balance computer index is a number rep-
resenting the moment, which when con-
sidered in conjunction with the weight
gives the CG position.

i. Mean Aerodynamic Chord (MAC).
Mean aerodynamic chord is an engineering
term which represents an airfoil's chord
in aircraft design. It is a constant
length which is aiso used in the cal-
culation of center of gravity location
in terms of percent MAC,
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SECTION i

INSTRUCTIONS FOR USE OF
FORMS AND CHARTS

3-1. GENERAL. There are two parts to
the weight and balance problem., First,
one must have correct information as to
the basic weight and moment. Second,
gross weight and balance must be main-
tained within weight and CG limits with
the addition of load. The first part is
controlled by Charts A and C after the
basic weight and balance have been de-
termined by weighing the aircraft. The
second part is carried out on Form F
with the aid of a balance computer or
Chart E.

NOTE

The manual and completed
forms shall take on the
security classification
of Charts A, C and E of
the aircraft for which
they are used.

3-2. RECORD OF WEIGHT AND BALANCE
PERSONNEL (DD FORM 365). Listed at
the top of the form are the aircraft
model and serial number. The form pro-
vides a continuous record of the name
and qualifications of civilian or mili-
tary weight and balance personnel re-
sponsible for the manual records, the
station, the date assigned/the date
relieved. All entries shall be complete
and legible.

3-3. PRELIMINARY WEIGHING INSTRUC-
TIONS.

a. Assemble the necessary equip-
ment, including scales, hoisting equip-
ment, jacks, cribbing, leveling bars,
and level, measuring tape, plumb bobs
and string as required. Weighings shall
be performed on platform type scales.

Non-platform type weighings require
specific written permission from NAVAIR
(Code 5222).

b. Remove dirt, grease and moisture
from the aircraft.

c. Drain fuel from the tanks with
the aircraft in its normal attitude on
the ground. (If impractical to drain
due to special considerations, obtain
permission from AIR-5222 for a full fuel
weighing. Fill the system to capacity.
Since the weight of the fuel varies with
temperature, determine actual weight per
gallon by use of a hydrometer. Multiply
by gallons capacity, obtained from Chart
E, for total fuel weight. Never weigh
with partially filled tanks.)

d. Drain oil tanks or fill to nor-
mal operating capacity.

e. Fill reservoirs for drinking and
washing water, hydraulic, anti-icing and
cooling fluids, to normal level.

f. Inflate or deflate main and
nose or tail landing gear oleo struts to
level the aircraft. (Some aircraft must
be weighed unlevel. Their Chart E will
contain the appropriate weighing in-
structions).

g. Conduct an inventory of the
equipment actually installed in the air-
craft. This shall be accomplished on
Chart A, Basic Weight Check List.

NOTE

A basic weight without
the corresponding in-
ventory is of no value
to the activity re-
ceiving the aircraft.

3-1
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h. Release the brakes before the
aircraft is placed on the scale to re-
duce the possibility of side and thrust
loads on the scales. Side or thrust
loads can cause erroneous weighing re-
sults.

NOTE

The aircraft must be
weighed in a closed
hangar (no air move-
ment). The slope of
floor shall not exceed
1/4 inch in one foot.

34. AIRPLANE WEIGHING RECORD (DD
FORM 365-2.

a. Fill identifying data and enter
the actual scale readings in the first
column,

b. Subtract tare from the scale
readings to obtain the net weight.

C. Measure dimensions B and D dur-
ing the weighing. !'sing these dimen-
sions and the locccion of the jig point,
determine arms E and F from the measure-
ments recorded. For checking purposes,
only approximate dimensions are normally
Tisted on Chart E. Be sure to read the
measuring tape graduations correctly.
The tape may be graduated in feet and
inches, or feet and tenths of feet.

d. Multiply the sub-total net
weight of the main wheels and the net
weight of the nose or tail wheel by
dimensions £ and F to obtain their
moments,

e. Add the net weights and moments
of the main wheels and nose or tail
wheel to obtain the total net weight and
total moment.

f. Divide the total moment by the
total net weight to obtain the "As
Weighed" Arm (CG position) in inches
from the reference datum (H).

3-2

g. Transfer the Total "As Weighed",
Weight, Arm, and Moment to the back of
the weighing form.

h. Do not subtract the oil weight
and moment from the total "As Weighed".
After Jan 1, 1982, oil became part of
the Basic Weight, and the "0i1" line on
the DD 365-2 form should be ignored.

i. Enter in Column [ the weight and
moment of items which were aboard the
aircraft when it was weighed but which
are not part of basic weight.

NOTE

"Items weighed but not
part of basic weight"
would be items that are
normally listed in Chart
E. If the item is Tisted
in Chart A, it is part of
the basic weight.

j. Enter the in Column II weight
and total moment of items which are part
of basic weight but which were not
aboard the aircraft when it was weighed.
If the aircraft is weighed after over-
haul with a completely dry fuel or oil
system, include unusable fuel and full
0oil in Column II.

NOTE

Trapped fuel is the fuel
left on board after the
aircraft has been drained.
It may be more or less
than the unusable fuel
which is obtained by run-
ning the system dry by
running the engines. Basic
weight is defined as hav-
ing unusable fuel on
board. It may be neces-
sary to subtract "trapped
fuel" via Column I and add
"unusable fuel" on Column
IT to obtain a correct
"basic weight".



ke From the Total (as weighed)
weight and moment, subtract the total
weight and moment from Column I and add
the total weight and moment from Column
1l to obtain the airplane basic weight
and moment.,

1. Enter the new basic weight and
mement/constant on Chart C. (DD 365-3)
(AT] subseguent aircraft Toadings shall
be hased on the latest figures entered
on Chart C.)

m., Fill in the reaction Tocations
and type of scales used,

ne Include under Remarks informa-
tion as to the attitude of the aircraft
when weighed,

3-5. CHART A-BASIC WEIGHT CHECK
LIST (DD FORM 365-1). The Basic
Weight Check List is a tabulation of a1l
operating equipment that is or may be
installed and for which provision or
fixed stowage has been mad2 in a defin-
jte location in the aircraft, 1t gives
the weignt, ars and momsnt/constant of
the individuat items for use in adjust-
ing an "as weighed" weight and momert to
a basic weight and moment, and for cor-
recting the basic weight and moment on
Chart C as changes are made in this
equipment, When check marks ar2 entered
in the "In Aircraft" column, it serves
as the inventory of equipment in the
Basic Weight and moment/constant., The
chdart should be checked and updated
whenever:

a. Tfhe aircraft is received at a
new base (custodian change),

b. Modification or structural
changes are made.

Ce The aircraft has a major over-
haul or is repaired.

NAVAIR 01-18-49

de Changes in equipnent are made
for @ different type of operation or
mission,

2, A pilot reports unstable fliagnt
characteristics,
fo The aircraft is weighed,
3-6. USE OF CHART A (SEE FIGURE 3-1).
]

The manufacturer of the aircraft shal
place check marks in the first c¢olumn
and mark tnat column "Deiivery Equio-
ment” to identify the items of oquipment
in the aircraft for the delivery cond-
ition. This delivery inventory shows
equinpment inciuded in the initial Basic
Weight entry on Chart £, Subseguent
check list inventories shall bhe carriad
on as follows:

a. Inspect the aircraft for eguip-
ment actually installed, placing check
marks in the aext unused "In Aircraft”
column, A chec in the ¢olumn haaded
"In Aircraft" dindicates the pressnce of
the item in the aircraft on the date at
the head of the column, and a zaro indi-
cates its absence, Items shiail not bhe

y

items marked zero dare not includes

the Basic Weight and balance tabulated
on Chart C for the corresponding date,
During this inventary, note whether
new items of equipment whicn are n
listed in Chart A nave been insta
and, if so, ed

j—

the item by enterin

and the name or description of the i
together with the date in parentheses
and tollowed by the weight, arm, and
momant/constant,

be Compare this inventory with that
under the last Check heading, noting any
changes in the items of equipment in-
stalled in the aircraft, Refer to Chart
C to ascertain whether the necessary
weight and moinent corrections have baen

3-3
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made. If so, place check marks opposite
such items in the “Chart C Entry" col-
umn. If not, correct the basic weight
and moment/constant data on Chart C and
then enter the "“Chart C Entry" column
check marks.

¢. Check marks are made only at the
time of a complete inventory. Never
change the check marks or add new ones
under a previously accomplished check
heading. Use the next Check column.
When an inventory is included as part of
a weighing, the procedure outlined in
the preceding paragraph should not be
omitted since this correction makes pos-
sible the comparison of calculated and
actual weight figures. Check marks in
the "Chart C Entry" column shall indi-
cate only a calculated change in the
Chart C Basis weight numbers.

d. Make sure that the date on which
inventory is taken is entered over the
check heading on Chart A and the same
date entered in the date column on Chart
C for the corresponding corrected Basic
Weight and moment/constant.

37. CHART C - BASIC WEIGHT AND
BALANCE RECORD (DD FORM 365-3).

a. General. Chart C is a contin-
uous history of the Basic Weight, moment
and balance computer index resulting
from structural and equipment changes in
service. At all times the last weight,
moment/constant and index (if balance
computer is applicable) are considered
the current weight and balance status of
the basic aircraft. The basic index for
the balance computer can be determined
by means of the index scale or index
formula on the computer,

b. Use of Chart C (See figure 3-2).

(1) At time of delivery of a
new aircraft, the manufacturer entered
on this chart the basic weight, moment/
constant and index of the aircraft. The

NAVAIR 01-18-40

itemized list of equipment included
therein is shown and checked on Chart A
in the Delivery Equipment column.

(2) Make additions or subtrac-
tions to the basic weight and moment on
Chart C:

(a) Whenever equipment is
added to or removed from the aircraft.
If the item is listed on Chart A, enter
the identical item number, description
and applicable weight, arm and moment
data on Chart C. If the item is not
listed on Chart A, determine its actual
weight and arm and record this informa-
tion on both Chart A and Chart C.

NOTE

Do not enter check marks
on Chart A for these
items until a complete
inventory is made but
enter the date in
parentheses following
the description.

(b) Whenever a complete in-
ventory reveals equipment changes not
previously recorded, correct Charts A
and C as required in paragraph 3-15.1.
Date the newly calculated basic weight
and moment to correspond with the date
entered at the head of the Check column
on Chart A identifying the new equipment
content, It is also helpful to record
on Chart C the "Check" column of Chart A
which substantiates this new basic
weight and moment.

(c) Whenever structural
changes (i.e., airframe changes) are
made in the aircraft. If the structural
changes are provisions for equipment,
list them separately from the equipment
in Chart C. Structural changes should
not be entered on Chart A since they be-
come part of Basic Weight and are not
readily removable.

3-5



"2-¢ 2unb4

pJ0day aouejeg pue ybLam diseg - 95 Juey)

CHART C —~ BASE WEIGHT AND BALANCE RECORD

(CONTINUOUS HISTOGRY 08 CHANGES IN STRECTURL QR FQUIPMEN] AFFFCHING WEIGHT AND BAT ANCE
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MODEL . DESIGN SERIAL NUMEBER PAGE NUMBER
XYZ-2 123457 1
WEIGHT CHANGE CURRENT TOTAL
/)';D:;Ili)/), [TEMNUMBER DESCR.PTION OF ARTICLE OR MOD'FITAT N Acoceo ReMovED ) Basic AmenATT
WEIGHT arm [MOMENTI WEIGHT | ARM MoMeENT! WEIGHT MOMENT! INDEX
N our o in.) 1’000 (1n.) 1,000 1,000
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4-13-71 | A-19 Nose Turret Provision 38,777 111,202 54.0
| V4 Structure Removed B 215 23.7 15.1
J Structure Added 207 37.2 7.5
Navigator Relocation i
v | Minor items removed _ 32 78 2.5 ;
N | Minor items added 30 276,71 6.8 :
: s | Structure removed 1 16 8.7 TT.T |
I V4 1 Structure Added 4 195.8] 4,7] : T |
v B-4 PROV. For Additional Bomb Racks 13 16L.5[ " 2.1, ; ‘
i i TOTALS o 274 ) 77. ‘_21.1 ;r 263 1 33.1 18.7 |38,788]11,214 155.0
1 S i I j !
5-1-71 | A-5 BOME HEATER PAD - T T ' (38,796 11,215 [55.0
j A-8 Driftmeter and mount ﬁiﬂﬁ:jmh - L .23 (84 1.9 :38,771711,2127155.4
5-5-71 T ~Calculated Basic (Check Column No. 1) "f/‘ - f : f38,771f11,212 55.4
5-5-71 J As weighed (Check Column No. 1) \/ | ‘ 738,814111,215 54,
A4 c i 1
5-10-71 A-9 Gunners Armor Removed Permanently \\/' 70 190 %6.3 §38,744 11,209 155.8
i (T.D.N0O. - =-=) W ! | | i
6-1-71 | 4-10 ' Gunners Flak Curtain AN 12 90 | 1,1 | L 138,756111,210 i55.6
(T. D. NO, = - =) >N i :
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/ ; ‘
Y l
N 1
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21 oud adjuster indea.

FORM
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(d) Whenever the aircraft
is reweighed. Before weighing, make a
complete inventory and bring the calcu-
lated Chart C figures up-to-date so that
there is a basis for checking the actual
weighing. Enter the new actual weighing
Basic Weight and moment from the Air-
plane Weighing Record.

(3) Any change or modification
which is caused by a specific order
should carry a reference to the order
number and date which authorized the
change.

NOTE

The date entared on
Chart C must be consis-
tent with the Delivery
Date or the date entered
on the top of a "Check"
column on Chart A and
with the date on the
Aircraft Weighing Record
if used, or the date of
the modification.

3-8 CHART E - LOAD DATA

a. The loading data on Chart E are
intended to provide information neces-
sary to weigh the aircraft and to work a
loading problem for the aircraft to
which this manual 1is applicable. Chart
E is prepared by the Prime Contractor
for a specific Aircraft, the content in
this chart for each aircraft is governed
by AIR-5222. The balance computer ac-
complishes the same purpose and requires
less computation,

b. From the loading graphs, or
tables, weight and moment/constant are
obtained for all variable load items and
are added arithmetically to the last
current basic weight and moment/constant
entered from Chart C to obtain the gross
weight and moment. The CG of the Joaded
aircraft is represented by the intersec-
tion of the gross weight and moment

NAVAIR 01-1B-40

lines on the CG graph or by a moment/
constant figure if tables are used. If
the aircraft is loaded within the for-
ward and aft CG limits, the intersection
will fall between the Timiting CG lines
on the CG graph. If a table is used,
the moment/constant figure will fall
numerically between the limiting mo-
ments/constants. The effect of the
expenditure in fiight of such items as
fuel and bombs on the CG may be checked
by subtracting the weights and moment/
constant of such items from the takeoff
gross weight and moment/constant and re-
plotting on the CG graph or checking the
new moment/constant with the CG table,
This check should be made to determine
whether or not the CG will remain within
limits during the entire flight.

c. With the advent of inexpensive
electronic calculators it is easier to
obtain an aircraft's CG by direct calcu-
lation than by use of the tables or load
adjuster slide rules. Sum the weights
and moments/constants as before but
divide the total moment/constant by the
gross weight and multiply the result by
the constant used in “Moment/Constant".
The resulting number is the arm, or dis-
tance in inches, to the CG. If the CG
Timits are expressed as percents of mean
aerodynamic chord (MAC), obtain the CG
as a percent of MAC by subtracting the
fuselage station of the leading edge of
the MAC from the arm and dividing the
result by the length of the MAC and then
multiplying by 100.

3-9. WEIGHT AND BALANCE CLEARANCE
FORM F (DD FORM 365-4).

a. General.

(1) Form F is the summary of
the actual disposition of Toad in the
aircraft for a particular flight. It
records the balance status of the air-
craft step by step. It serves as a work
sheet on which the weight and balance
technician records the calculations and
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any corrections that must be made to
ensure the aircraft will be within
weight and CG Timits throughout the
flight. Weight and Balance class 2
aircraft require a new Form F for every
flight. For class 1 aircraft, a Form F
representing a particular loading may be
used again if the aircraft's basic
weight or CG hasn't changed. The Form
F's must be checked and validated at
least every 90 days to ensure that the
loading information remains current.

(2) Form F is expendable and
can be replaced when exhausted. An ori-
ginal and carbon are prepared for each
loading. The original sheets, carrying
the signature of responsibility, can be
removed to serve as certificates of pro-
per weight and balance as required by
existing clearance directives. The
duplicate copy must remain in the air-
craft for the duration of the flight.

On a cross-country flight this form aids
the weight and balance technician at re-
fueling bases and stopover stations.
There are two versions of this form,
Transport and Tactical, designed to pro-
vide for loading arrangements of these
aircraft. It will be noted that the
general use and fulfillment of either
version is the same, although specific
instructions for filling out each ver-
sion are given herein. The choice of
which version to use in the case of a
bomber used to transport items, or of a
cargo ship armed for protection, is the
responsibility of the weight and balance
technician at the takeoff base.

b. Use of Form F,

(1) Transport Aircraft (See
figure 3-3).

(a) Insert the necessary
information at the top of the form. 1In
the blank spaces of the limitations ta-
ble, enter the gross weight and CG re-
strictions obtained from the latest ap-
plicable Technica! Orde~ (NATOPS Man-
ual).

(%]
t
[ee}

(b) Ref 1. Enter the air-
craft basic weight and index or moment/
constant. Obtain these figures from the
last entry on Chart C - Basic Weight and
Balance Record.

NOTE

If a balance computer is
used in loading the air-
craft, enter opposite
Ref 1 the index figure
obtained from Chart C
and use index figures
throughout the form.
Enter plate number of
the computer in the com-
puter plate number
block. If Chart E is
used instead of a
balance computer, enter
moment/constant values
throughout the form.

(c) Ref 2. Do not enter
the amount and weight of oil. On Jan 1,
1982, o0il became part of the aircraft's
basic weight.

NOTE

The moment/constant of
items Ref 3 thru 7 may
be obtained by mul-
tiplying the weight of
the item times the arm
of the compartment in
which it is located,
divided by the constant.

Enter the num-
Use actual crew

(d) Ref 3.
ber and weight of crew.
weights if available.

(e) Ref 4. Enter the
weight and moment/constant of the crew's
baggage.

(f) Ref 5. Enter the
weight and moment/constant of the
steward's equipment,
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WEIGHT AND BALANCE CLEARANCE FORM F — TRANSPORT

FORUSEINTO ! B

NAVvalr

USE REVEKRSE FOR TACTICAL MISSIONS O] IBH0. AND TM 55 405 8
E vy MMDD AIRCAAFT TYF FROM N ROME STATION .
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REMARKS RE}'} ITEM WEIGHT ‘NDL:ODMR
T
I BASIC AIRCRAFT (From Chart (i 119131510 ‘WA:‘}‘ 71..0
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[ [ R S GH S 4 sl S el B
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N 5 P ~
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i
!
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]
| i
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: i !
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; ; i i
! | i l ! [ o
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P ' |
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ToTAL WY i ; : ' : ! X
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: -
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LOIT;:Y‘,':A(R”,T i 17 TAREOFF C G IN% MAC O IN
Kel u. »iKet 23 18 CORRECTIONS |/ I l) LG 2
GrEHATING weIGHT 19 {AKEOFF CONDITION (rormrcted o i j sS4 .2
€ LOAD (Rel 11 i R
A o et ‘ | ALRD 6595 5995 20 | TAKEOFF GG INS MAC ORIN
Zero Fuel o Limiting Wing Fue. 21 | zeroFUEL wT I
PERMISSIBLE C G FORWARD Y 4 T T 55 .

TAKEOFF |

FORWARD

PLRMISSIBLE C G
ZERO FUEL WT

FORWARD
COMPUTED BY

SIGNATURE 90}\"\ ﬁéQ_ L]

WEIGHT AND BALANCE
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7 T
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Figure 3-3.
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Weight and Balance Clearance Form F
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{g) Ref 6. Enter the
weiynt and moment/constant of emergency
equipnent.

(h) Ref 7. Enter the
weight and moment/constant of any extra
equipment.

Skip Ref. 8

(i) Ref 9. Enter the sum
of the weights and moments/constant for
Ref 1 thru Ref 7 inclusive, to obtain
the Operating Weight and moment/con-
stant.

(j) Ref 10. Enter the num-
ber of gallons and weight of the takeoff
fuel. The weight of fuel used in warm-
up and/or taxi will not be included.

NOTE

List under Remarks the
fuel tanks concerned and
the amount of fuel 1in
gach tank. If external
or bomb bay fuel is car-
ried, make appropriate
entries to that effect
in the spaces provided.

1. Enter the num-
ght and moment/con-

ber of 4 €
stant of the water injection fluid.
XX
1) pPef 12. Enter the sum
oy and monents/constant for
wot G inclusive, to obtain
Weignt.
{m) Daternine the ﬁilawable
_oud based on takeoff, landing or limit-
g v 1 restrictions by use af the
tadle in the upper lefthand
¢ form, as follows:

1 Enter the Allowanle
aross Weignt for Takeoff and Landing.
Fuor Alrcraft which have a gross weight
restoiction above which all weight must
be fuel in the wings (e.g., an allowable
zzro wing fuel gross weight), enter

o
t

—

(o]

Allowable Gross Weight for Limiting Wing
Fuel in the last column of the Limita-
tions table.

CAUTION

For those aircraft whose
“ALLOWABLE GROSS WEIGHT"
is limited by a taxiing
and ground handling
gross weight, subtract
the warm-up and/or taxi
fuel from maximum ground
handling gross weight
permissible and enter
this figure in the
"ALLOWABLE GROSS TAKE-
OFF" block of the "LIM-
ITATIONS" table. An ap-
propriate entry will be
entered in the "REMARKS"
block noting this
1imiting factor.

2 Enter the Total Air-
craft Weight from Ref 12. Estimate the
fuel to be aboard at time of landing and
enter the Operating Weight from Ref 9
and Operating Weight Plus Estimated
Landing Fuei Weight.

3 Subtract the above
weighrs from the respective allowable
4ross me1gk to chtain the respective

Towebte Log ds, The snaiiest of these
U = Allowable Load and rep
sents *hf max i mum amount af weigni whi
D ted throughout the air-

ompartments without
ting gross weignts of

:3
~—
-
)
(‘L\
-
—
L "

Jsing tne same
omparxneﬂt ietter <es13naf10n as Saown
on the back of the balance computer or
on Chart &£, enter the number and weight
of passengers cargo, and mail, Use
actual paoSﬂnoev weights if available.

! each compartment in

Enter the total for
the Weight column, 1f desired for



statistical purposes, the Total Cargo
and Total Mail weights may also be
listed in the space provided under
Remarks,

NOTE

The sum of the compart-
ment totals must not ex-
ceed the Allowable Load
determined in the Limi-
tations table,

(o) Ref 16, Enter the sum
of Ref 12 and the Compartment totals
under Ref 13 opposite Takeoff Condition
(Uncorrected). Calculate and enter the
index or moment/constant for Ref 1 thru
Ref 16, inclusive,

(p) Check the weight fig-
ure, Ref 16, against the Gross Weight
Takeoff in the Limitations table, Check
the index or moment/constant figure op-
posite Ref 16 by means of the balance
computer or Chart E to ascertain that
the indicated CG is within allowable
limits or calculate the CG as explained
in paragraph 3-17.3,

(q) If changes in amount or
distribution of load are required, indi-
cate necessary adjustments by proper en-
tries in the Corrections table in lower
left hand corner of the form. Enter a
brief description of the adjustment made
in the column marked Item., Add all the
weight and moment decreases and insert
the totals in the space opposite Total
Weight Removed. Add all the weight and
moment increases and insert the totals
in the space opposite Total Weight
Added, Subtract the smaller from the
larger of the two totals and enter the
difference (with applicable + or - sign)
opposite Net Difference., If a balance
computer is used, the revised index for
each correction item is entered, Trans-
fer the Net Difference figures to the
spaces opposite Ref 18,

NAVAIR 01-1B-40

(r) Ref 17. By referring
to CG table on Chart E, or to CG grid on
the balance computer, or by calculation,
determine the takeoff CG position.

Enter this figure in the space provided
opposite Takeoff CG.

(s) Ref 19, Enter the sum
of, or the difference between, Ref 16
and Ref 18, Re-check to assure that
these figures do not exceed allowable
limits.

(t) Ref 20, By referring
to CG table on Chart E, or to CG grid on
the balance computer, or by calculation
determine the takeoff CG position. En-
ter this figure in the space provided
opposite Takeoff CG,

(u) Ref 21, Estimate the
weight of fuel which may be expended
before landing, Enter this figure to-
gether with index or moment/constant in
the spaces provided.

NOTE

Do not consider reserve
fuel as expended when
determining Estimated
Landing Condition,

Ref 21 continued - Enter the weight of
Air Supply load to be dropped before
Tanding, with index or moment/constant,
Enter the weight of Miscellaneous items
to be expended before landing with index
or moment/constant, and enter shift of
crew to landing positions, with index or
moment/constant change due to crew move-
ment, Explain under Remarks if neces-
sary.

(v) Ref 22, Enter the dif-
ference in weight and index or moment/

constant between Ref 10 and Ref 21.

(w) Ref 23, Enter the dif-
ference in weights and index or moment/
constant between Ref 19 and the total of
Ref 21,

3-11
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(x) Ref 24, By again re-
ferring to the CG table on Chart E or to
CG grid on the balance computer, or by
calculation determine the estimated
landing CG position, Enter this figure
opposite Estimated Landing CG,

(y) The necessary signa-
tures must appear at the bottom of the
form,

(2) Tactical Aircraft (see
figure 3-4),

(a) TInsert the necessary
identifying information at the top of
the form, 1In the blank spaces of the
Limitations table enter the gross weight
and CG restrictions obtained from the
latest applicable technical orders.
(NATOPS)

(b) Ref 1. Enter the air-
craft basic weight and index or moment/
constant, Obtain these figures from the
last entry on Chart C - Basic Weight and
Balance Record,

NOTE

If a balance computer is
used in loading the air-
craft, enter opposite
Ref 1 the index figure
obtained from Chart C
and use index figures
throughout the form,
Enter plate number of
the computer under Re-
marks. [f Chart E is
used instead of a bal-
ance computer, enter
moment/constant values
throughout form,

{c) Ref 2., Do not enter
the amount and weight of oil,

NOTE

On Jan 1, 1982, oil be-
came part of the air-
craft basic weight,

(d) Ref 3., Using the com-
partment letter designations as shown on
the back of the computer or on Chart E,
enter the number and weight of the crew
at their takeoff positions, haggage,
cargo and miscellaneous items, Use act-
ual crew weights and moments/constant if
available, Enter the total of each com-
partment in the Weight column,

(e) Ref 4., Enter the sum
of the weights and moments/constant for
Ref 1 thru Ref 3 to obtain Operating
Weight,

(f) Ref 5. Enter the com-
partment, number of rounds, caliber and
weignt and moments/constant of all am-
munition,

(g) Ref 6. Enter the store
designation, weights, and moments/con-
stant of all bombs, torpedoes, and roc-
kets.

(h) Ref 7. Enter the num-
ber of gallons and identify as built in,
bomb bay, or external. Also, record the
weight and moment/ constant of the fuel.
If bomb bay or external fuel is carried,
make appropriate entries in the space
provided. In the event auxiliary fuel
tanks are to be expended during flight,
these items and their weight should also
be entered as part of Ref 7.

(i) Ref 8. Enter the
appropriate nomenclature, weight and
moment/constant of any miscellaneous
equipment.
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WEIGHT AND BALANCE CLEARANCE FORM F — TACTICAL
(USE REVERSE FOR TRANSPORT MISSIONS,

FORUSFINTO ] 1B4J0 NAVAIR

01 IB 40 ANDTM 55-405-9

i:’::».w.wuu 01 Sept 12 :L:T:A::’YVPL Xy7-1 FROM NAS NORLS nouzn.no..NAS MOEFETT
TRAINING 123 NAS_MIRAMAR "“LCDR A. _COE
MOST FWD, MOST AFT CORRECTIONS (Kef )1+ REF ITEM WEIGHT mm.:oc::
CNANGES(';*) 1 BASIC AIRCRAFT (From Chart C) 3 6 4 8 1 4 6 . 1
comrr] ITEM WEIGHT Mmozx or 2 | oy _— Gol» .
oM 3 feomerl o CAmGO/MISC
e
B | Cargo -150 51.0 | B | 540 150 619 10 3161.18
S
C | Cargo +150 53.3 Cl1 1180 1iglo} 131s{. 3] |
a ——
oL bsilclr {180 1lglo] 13l8]. 10
& - ——1—
R I S S -
- i e ]
@
z -
&
- 8L . L]
"—J» -
L"ﬂ_—_* 4 ’—OF’ERATINCWEIGHT 317i{5(311 38 '_ro
I ‘*ﬁ 5 | COMPT A,800RNDS, . 50 CAL 1274]o] [3[3]. 15
- ﬂ__‘4§>@@wg@@@§5mm 4lslo] [4]2]-T9
< J, .
] {ooTJ, AR 1]s]o] Jafo] T4l ]
N I A SR R S —— u
- - 2lolofof {4ls].19
TOTAL WEIGHT ADDED < 150 M ‘
TOTAL WEIGHT REMOVED ‘{ - 156—‘T/— = ‘Li - - 1]
NEY DIFFERENCE (Re/ 11) 0‘1 SQ- 3 T :
REMARKS . ; ~—1——L—~
Fuel consumption sequence: Z
1. Bomb Bay - 300 gal. v L] | |
2. Aux Wing - 500 gal. z -
3. Main Wing - 1000 gal. @

o I SNNEENES
Navigator will move to ditching e L | 1]
station in compt. G for landing L—a——~l‘——h——~—1~——-~~+~u»~~

7 {Built in —~ 1500 gal. 9101010 5(0]-15
Z |Bomb Bay - 300 gal. 1181010 419141
2 |External -
T MISC VARIABLES
9 TAKEOFF CONDITION (uncorrected) Ss(1)1{7{1 419]. 14
10 TAKEOFF C G IN% M AC Voin;m ]
11 | CORRECTIONS (If required) | | _1-3-] |57§7 .13
LIMITATIONS 12 | TAKEOFF CONDITION (corrected) 511 117 1 IS 3)1-1431
GROSS WT. TAKEOFF (Ib GROSS WT LANDING (1b ) 13 [ TAKEOFFC G IN% M A ;fo;.;T* :4 8.2 T T
53000 40500 14 _[raxeorrruec (1800 gal.) | [1]o]8lolo] [s[o]. o] |
repnie BOMBS 2fofolol Tslol T3]
(% M.4C orin) 28.0 .0 ¢ | AMMUNITION 6lolo} lalsl.l4
Zﬁf'l'fﬁ:,',’:é FORWARD AFT 35 FUFL (1450 gal.) sl7lo0lo 4]3].13 |
(BMAC orin) 25.0 33.0 |59 |NAVIGATOR, COMPT BTOG —t—4=] 4]7]. |2
COMPUTED BY SIGNATURE w 1.ARF. 0 4 N
RA—Q,, LT VSN g
WEIGHT AND BALANCE AUTHORITY SIGNATURE
CJ\«Q/\.,QQ/_L, o@O—Q/ LTJC) U.SN 15 | EsTimaTED LANDING FuEL(35( gat[) 2111010 513 1
PILOT SIGNATURE 16 | ESTIMATED LANDING CONDITION L_Ll 9161311 417 2]
a/Q,QQ/y\_ CO-Q,/ LCDK U:S ‘\/ 17 [ESTIMATED LANDINGC G IN% M.A.C OR IN 25 7 _l

DD ;7fin 3654

Figure 3-4.

REPLACES DD FORM 365F, SEP 64, wHICH WiLL BE USED
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Weight and Balance Clearance Form F - Tactical
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(j) Ref 9. Enter the sum
of the weights for Ref 4 thru Ref 8
opposite Takeoff Condition (Uncor-
rected). Calculate and enter the index
or moment/constant for Ref 1 thru Ref
10, inclusive.

(k) Ref 10. By referring
to the CG table on Chart E, by calcula-
tion, or by referring to the CG grid on
the balance computor, determine the
takeoff CG position. Enter this figure
in the space provided opposite takeoff
CG.

(1) Check the weight figure
opposite Ref 9 against the Gross Weight
Takeoff in the Limitations table. Check
the index or moment/constant figure op-
posite Ref 9 by means of balance com-
puter, Chart E, or calculate it by di-
viding the moment/constant by the weight
and multiply the result by the constant
to obtain the arm to the CG. The CG
must be within allowable limits. If the
CG 1imits are given as a percentage of
the mean aerodynamic chord (MAC), the
arm to the CG may be converted by sub-
tracting the arm tu the Teading edge of
the MAC (LE MAC), dividing the result by
the length of the MAC and multiplying by
100.

(m) If changes in the
amount or distribution of load are re-
gquired, indicate necessary adjustments
by proper entries in the Corrections
table at the lower left side of the
form. Enter a brief description of the
adjustment made in the column marked
[tem. Add all the weight and moment de-
creases and insert the totals in the
space opposite Total Weight Removed.

Add all the weight and moment increases
and insert the totals in the space op-
posite Total Weight Added. Subtract the
smaller from the larger of the two
totals and enter the difference {(with
applicable + or - sign) opposite Net
Difference. If a balance computer is
used, the revised index for each correc-
tion item is entered. Transfer these
Net Differences figures to the spaces
opposite Ref 11,

3-14

(n) Ref 12. Enter the sum
of, or the difference between, Ref 9 and
Ref 11, Re-check to assure that these
figures do not exceed allowable limits.

(o) Ref 13. By referring
to CG table on Chart E, by calculation,
or by referring to the CG grid on the
balance computer, determine the takeoff
CG position. Enter this figure in the
space provided opposite Takeoff CG.

(p) Ref 14, Estimate the
weight of take off fuel, bombs, torpe-
does, rockets, ammunition (not including
weight of cases and links if retained),
fuel (including auxiliary fuel tanks
that are to be dropped), and any other
items which may be expended before land-
ing. Include in this item any shift of
crew to landing positions. Enter fig-
ures together with index or moment/con-
stant in the spaces provided.

NOTE

Do not consider reserve
fuel as expended when
determining Estimated
Landing Condition.

(g) Ref 15, Enter the dif-
ference in the sum of the weights and
indexes or moments/constant of fuel in
Ref 7 and the weight and index or mom-
ent/constant of expendable fuel in Ref
14, Enter number of gallons.

(r) Ref 16, Enter the dif-
ferences in weights and index or moment/
constant between Ref 12 and the total of
Ref 14,

(s) Ref 17. By again re-
ferring to CG table on Chart E by calcu-
lations, or by referring to the CG grid
on the balance computer, determine the
estimated landing CG position. Enter
this figure opposite Estimated Landing
CG.

(t) The necessary signa-
tures must appear at the bottom of the
form.
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FOR USE INT.O. 1-18-40, NAVAIR
01-1B-40, AND TM-55-405-9

CHART A — BASIC WEIGHT CHECK LIST RECORD

RECORD OF CHECKING (Fnter Date) (YYMMDD;

MODEL DESIGN

PAGE OF PAGES

SERIAL NUMBER
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05 ITEMS AND LOCATION WEIGHT ARM MOMENT/ clufofulcfuwlclwlc)uldlwic]uld]|T]uw
%zz (Grouped by compartment) e enterconsTanT) 2l el 2l el dlelgleldleidielele|gle]d)v
PP 2 El ===l =I]l=|Ei=zir]l={]=]~|=i+
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FOR USEINT.O. 1-1B-40, NAVAIR
FORM B — AIRCRAFT WEIGHING RECORD 01-1B-40 AND THM.55-405.9
DATE WEIGHED (Y YMMDD) MODEL/DESIGN SERIAL NUMBER
PLACE WEIGHED WEIGHT AND BALANCE TECHNICIAN (Last, first, M.I.) DUTY PHONE NUMBER
REACTION SCALE
(Wheels, jackpoints, eic.) READING TARE NET WEIGHT ARM MOMENT
LEFT MAIN
RIGHT MAIN
E
SUB-TOTAL
(Both main)
F
NOSE OR TAIL
TOTAL
(as weighed)
Not to be posted on Chart C

MEASUREMENTS

= ____ 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= the distance between the main and nose or tail reaction. Obtain by measurement.
F= __ 'the distance from the reference datum to the center line of the nose or tail
reaction.

F = E - D (for nose reaction)
F = E + D (for tail reaction)

TAIL REACTION NOSE REACTION

—— & P f— B —P

o Q \
e ple—— 0 ]
< F— » i————— E ——————P

DIAGRAMS FOR MEASURING VARIOUS TYPES OF REACT OAS TO DETERMINE ARM OF SUPPORT PCINTS.

REFERENCE CATUM
+
REFERENCE DATUM
+

T Amensions Hsres e haes -

THRMW 368K G4 WHICH Wil AE
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LiNDEX OR
DESCRIPTION NET WEIGHT ARM MOMENT MOM
TOTAL (45 weighed,
(From front side;
-
OiL IN AIRPLANE - -
TOTAL OF iTEMS WEIGHED BUT
NOT PART OF BASICWEIGHT -
(From Column [ helow,
TOTAL OF BASICWEIGHT ITEMS - +
NOT IN AIRCRAFT WHEN WEIGHED
(From Column I below,
BASIC AIRCRAFT
(Post to Chart C
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
TOTAL TOTAL
REACTIONS USED TYPE SCALE
SERIAL NUMBER
CALIBRATION DATE (Y YMMDD;
CALIBRATED ACCURACY
REMARKS
! Enter constant need.
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FOR FQUIPMENT AFFECTING WEIGHT AND BALANCE)

FORUSENT O
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BPRIAL NUMPBER

PAGE NOMBER

TR MNAV A

: WEIGHT CHANGE
e i — |
DATY ITER NUNMBRE R ATIED (¢ REMOQWVED {—
vy 00 . bEER DESCRIPTICON TF AOTID L D6 MODIFICATION B e ! |
[YYMMDD,; i ; T I[
N ENT MO R4
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im QUT ‘I
!
;
j
I
I - ! S,
4 i 1 T
1
! t
...... . S _— !
. 4
i '
! S 1 l
i | |
e [ ;
e e e et e e e e e e - - I
{
i —_— |
T 4
[ S - — i
|
|
!
| '
|
,
e ]
f
! i
t
; ] _ [ -
! 1
|
+
!
i [OS— —— — '
5 PO e m L
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CHART C — BASE WEIGHT AND BALANCE RECORD FOR USEINT.O. 1-1B-40, NAVAIR
(CONTINUQUS HISTORY OF CHANGES IN STRUCTURE OR EQUIPMENT AFFECTING WEIGHT AND BALANCE) 01-1B-40 AND TM-55-405-9
MODEL/DESIGN/SERIES SERIAL NUMBDER PAGE NUMBER
WEIGHT CHANGE CURRENT TOTAL
BASIC AIRCRAFT
DATE + —
ryymmpp, | 'TEV NUMBER DESCRIPTION OF ARTICLE OR MODIFICATION ADDED (1) REMOVED {~) - .
1
WEIGHT Anm |MOMENTY o riGHT Amrm [MOMENT ) @ eiarT [MOMENT Y Dex?,
IN ouT
ITEnter constant used delow 2Load adfuster index.

# U.S. Government Printing Oftices: 1992—380-079/3838
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WEIGHT AND BALANCE CLEARANCE FORM F — TACTICAL FOR USEIN T O. 1-1B-49. NAVAIR
(USE REVERSE FOR TRANSPORT MISSIONS) GI-1B-40, AND TM 559059
OATE /YYMMDD) AIRCRAFT TYPE FROM MOME STATION d
MISSION SERIAL NO TO PILOT
INDEX OR
MOST FWD, MOST AFT, CORRECTIONS (Ref. 11) REF ITEM WEIGHT MoM
CHANGES (+ or —) 1 BASIC AIRCRAFT (From Chart C}
compT] ITEM INDEX OR 2 ol ¢ jal)
WEIGHT <RTw
MOM/ 3 COMPT] CARGO/MISC
wo. wETGnT
Q
<
B (O o
-t
D
o]
z
o
[
o]
@
£ |
=
3 T
Q
4 OPERATING WEIGHT
5
o
=
b3
«
6
TOTAL WEIGHT ADDED + +
TOTAL WEIGHT REMOVED - - t:
W
NET DIFFERENCE (Ref 11 A
(Ref ” o
REMARKS o}
@
=)
]
5
o
=
Q
@
7
-4
oY)
=)
S
8 MISC. VARIABLES
g TAKEOFF CONDITION (uncorrected)
10 TAKEOFF CG.iN% M.A.C.OR IN
11 | CORRECTIONS (If required)
LIMITATIONS 12 TAKEOFF CONDITION (corrected)
GROSS WT. TAKEOFF (lb ) GROSS WT. LANDING (lb ) 13 | TAKEOFF CG. IN% M.AC. OR IN
14 | TAKEOFF FUEL
PERMISSABLE FORWARD AFT
C.G. TAKEOFF
% MAC orin) »
w
PERMISSABLE FORWARD AFT o}
C.G. LANDING 3 g
% MAC orin) w A
22
COMPUTED BY SIGNATURE w
x R
“ ‘J
WEIGHT AND BALANCE AUTHORITY SIGNATURE
15 [ ESTIMATED LANDING FUEL
PILOT SIGNATURE 16 | ESTIMATED LANDING CONDITION
17 | ESTIMATED LANDING C.G. IN % M.A.C. OR IN
FORM REPLACES DD FORM 365F, SEP 54, WHICH WILL BE USED -
DD ;5w 3654

TPO O 1982 0 - 374-h17
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T NE REVERSE FOR

PACTICAL MISSIHONYS

WEIGHT AND BALANCE CLEARANCE FORM F — TRANSPORT IR

AN TM S

SEIN T 0 IR

HIE

DATE (Y Y MM AIRCRAFT TYPE FROM ROME STATION
MISSION SERIAL NO TO T PILOY
REMARKS 7 INDE X OR
REF ITEM WEIGHT o
T
1 BASIC AIRCRAFT i/rom (hart (. :
2 oI Gal.
b—
3 CREW (Nu.)
-
4 CREW S BAGGAGE
5 STEWARD'S EQUIPMENT
6 EMERGENCY EQUIPMENT
T
7 EXTRA EQUIPMENT H
8
9 OPERATING WEIGHT
10 TAKEOFF FUEL ¢ Gal
" WATER INJ
LOAD ADJUSTER NUMBER 12 TOTAL AIRCRAFT WEIGHT
CORRECTIONS/MOST FWD MOST AFT 13 DISTRIBUTION OF ALLOWABLE LOAD (I’AYLOAL) ZERO FUEL WT
z
omeT] CHANGES '+ or - | PASSENGERS |come comrr| FebEx O Mo
oRrR ITEM or CARGO CARGO or
ARM WEIGHT | NDEX OR NO WEIGHT ARM ARM | ZERO FUEL % MAC
1
I i L }
! T f
4 % :
: i
| i
}
+ ; ;
——
i :
. | $
1
i
i
|
1
TOTAL WY
REMOVED
TOTAL WT
ADDED
NET DIFFERENCE l
LIMITATIONS 14
CONDITION TAKEOFF [ LANDING 'FUEL 15
PNk A, 16 TAKEOFF CONDITION ‘uncorrected,
TOTAL CRAFT
WEIGHYAVIRR('/ 12 17 TAKEOFF C.G. IN% M.AC OR IN
(Ref Y, ¢ (Ref 23) 18 CORRECTIONS (/f required)
T TING wEIGHT 19 TAKEOFF CONDITION tcorrected)
TRer
O A LE LOND el 1 20 TAKEOFF C.G IN% M A.C. OR IN
1Zero Fuel or Limiting Wing Fuel 21 ZERO FUEL WT
o sBecs FoRwARo AET 22 LESS AIR DROP LOAD
PERMISSIBLE C G FORWARD AFT
LANDING
PERMISSIBLE C G FORWARD AFT
ZERO FUEL WT
COMPUTED BY
SIGNATURE
ESTIMATED LANDING FUE
WEIGHT AND BALANCE 23 v
AUTHORITY SIGNATURE 24 ESTIMATED LANDING CONDITION
PILOT SIGNATURE
25 ESTIMATED LANDING C G.IN% M A.C OR IN

FORM
82 JAN

DD 3654

REPLACES DD FORM 365F, SEP 54, WHICH WILL BE USED
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SECTION I
INTRODUCTION

1-1. PURPOSE. This manual outlines
and defines the requirements, proce-
dures, and responsibilities for weight
and balance control of Navy aircraft.
Information and explanation of prin-
ciples and definitions are also pre-
sented to provide weight and balance
personnel with a general information
manual pertinent to their particular
function.

1-2.  SCOPE. The use of this manual is
mandatory for all Navy, Naval Air Re-
serve, commercial rework facilities, and
any other activities that operate,
modify and/or maintain Navy aircraft.
The general requirements and procedures
of this manual are applicable to weight
and balance control of all Navy air-
craft. Additional requirements and/or
procedural instructions for specific
TYPE/MODEL/SERIES aircraft weight and
balance control are specified in the
aircraft's NATOPS Manuals and NA 01-1B-
40, Technical Manual, Weight and Balance
Data.

1-3. WEIGHT AND BALANCE CONTROL.
Operational aircraft weight and balance
control shall be accomplished in accord-
ance with the detail requirements and
instruction of the specific aircraft
NATOPS Manuals, the requirements of this
manual, and the forms and procedural in-
structions of NA 01-1B-40. In case of
conflicting requirements, procedures, or
instructions, the aircraft's NATOPS
Manuals shall take precedence over this
manual and NA 01-1B-40, and this manual
shall take precedence over NA 01-1B-40,
pending mandatory resolution of the con-
flict through the procedures described
in this section.

1-4. WEIGHT AND BALANCE EFFECTS.
F1ight characteristics of aircraft are

directly dependent upon their weight and
balance conditions. An aircraft whose
weight is greater than its allowable
maximum gross weight, or whose center of
gravity (c.g.) is located outside its
prescribed c.g. limits, may experience
one or more of the following unsatis-
factory flight characteristics:

a. Longitudinal instability.

b, Lateral instability.

¢. Increase in takeoff distance.
d. Increase in control forces.

e. Increase in stall speeds.
f. Decrease in range.
g. Decrease in rate of climb,

h., Decrease in structural safety
factors.

These hazardous flight conditions and
associated accidents can be prevented by
using the principles and following the
instructions contained in this manual.

1-56.  TERMINOLOGY. Usage of the
words "shall," "will," "should," and
"may" is in accordance with the
following:

a. The words "shall" and "will" are
used to indicate the requirements, pro-
cedures, and/or responsibilities which
are mandatory.

b. The word "“should" is used to

indicate a non-mandatory but preferred
method of accomplishment,

1-1
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c. The word "may" is used to indi-

cate an acceptable or suggested means of
accomplishment.

1-6. RELATED REFERENCES. Weight
and balance personnel shall be familiar
with the following related technical
manuals (supplementary data to this
technical manual) and other related
documents:

a. NA 01-1B-40: Technical Manual,
Weight and Balance Data.

b. Charts A & E: Basic Weight
Check List and Loading Data.

Cc. OPNAVINST 4790.2B: The Naval
Aviation Maintenance Program (NAMP);
Vol's II & IV,

d. OPNAVINST 3710.7J:

e. MIL-W-251408

f. MIL-STD-1374

g. NAVAIRINST 13060

1-2

1-7. USER COMMAND COMMENTS.
Errors, omissions, questions or re-
commendations relative to this manual,
NA 01-1B-40, or the DD 365 series forms
shall be reported to:

Commander, Naval Air Systems Command
AIR-5222
Washington, D.C. 20361
NOTE

Changes or corrections
to the body of the NA-
01-1B-40 Technical Man-
ual, Weight and Balance
Data, are made through
the normal technical
manual change procedure,
However if corrections
or changes are required
for the Charts A and E
which are contained
within the NA 01-1B-40,
contact NAVAIR AIR-5222.
NAVAIR is responsible
for making corrections
and disseminating them
in the most appropriate
manner,
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SECTION |1
WEIGHT

2-1. GENERAL. One of the basic ele-
ments of aircraft design is weight. The
estimated weight of an aircraft is used
in determining such design criteria as
engine requirements, wing area, landing
gear requirements, and payload capacity.
So any weight changes, whether in manu-
facturing, modification, or maintenance,
will have distinct effects on aircraft
performance and/or payload capability.

2-2. WEIGHT TERMINOLGY. Figqure 2-1
illustrates the meaning of, and rela-
tionships between, aircraft weight
terminology. For related definitions,
see APPENDIX 1.

2-3.  WEIGHT LIMITS. A1l aircraft are
designed with a number of weight limits.
These 1imits are determined by perfor-
mance, control, and structural restric-
tions. Exceeding these limits can re-
sult in loss of the aircraft and is ex-
pressly forbidden.

2-4. PERFORMANCE EFFECTS. If the
aircraft's actual weight exceeds the de-
sign weight, reductions in performance
and/or payload result. An increase in
gross weight increases takeoff speed,

stalling speed, and Tanding ground run.
Rate of climb, ceiling, and ranges
decrease with increasing gross weight.
If the operating weight increases while

performance requirements remain the
same, then the payload and/or fuel must
decrease.

2-5. AIRCRAFT WEIGHT. The weight of
an aircraft is determined through a com-
bination of actual weighings, accurate
record keeping, and proper use of the
aircraft's NA 01-1B-40 Technical Manual,
Weight and Balance Data.

2-6. FLOOR LOADING. Floor loading is
the weight, in pounds, of a load divided
by the area of floor on which it rests.
The aircraft's NATOPS Manuals usually
specify the floor Toading limits and/or
weight Timits for the various aircraft
compartments. Refer to Chart E, NA
01-18-40, for compartment floor loading
limits when applicable.

NOTE
The floor loading limits

of an aircraft shall
never be exceeded,

2-1
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WEIGHT TERMINOLOGY

WEIGHT EMPTY
+

Guns, unusable fuel, oil, ballast, survival kits, oxygen, and
any other internal or external equipment not disposed of
during flight and not listed in the Chart E.

+

Any Basic Weight Check List Record (Chart A) items which are
missing from the aircraft.

BASIC WEIGHT
+

Crew, crew baggage, steward equipment, emergency equipment,
special mission fixed equipment, and all other nonexpendable
items (such as fixed pylons and racks) not in basic weight.

OPERATING WEIGHT
+

Usable Fuel,
+

Payload items; such as cargo, ammunition, passengers, stores,
disposable fuel tanks, and transfer fuel.

TAKEOFF GROSS WEIGHT

Load items expended in flight; such as fuel, stores, ammuni-
tion, cargo and paratroops.

LANDING GROSS WEIGHT

Figure 2-1. Weight Terminology
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SECTION 1!l
BALANCE

3-1. PURPOSE. This section describes
the basic principles of weight, arm, and
moment in aircraft balance. The use of
these principles is discussed in Section
VI. The use of load adjuster indexes is
discussed in Section VII, and an example
for the completion of a Form F using a
load adjuster is given in APPENDIX 2.
Only Tongitudinal balance is discussed
in this manual, since few aircraft re-
quire vertical and/or lateral balance
control. For those aircraft that do,
refer to NA 01-1B-40 for that specific
model .

3-2. TERMINOLOGY. The terms
balance, arm, balance arm, moment,
simplified moment, load adjuster index,
and center of gravity (c.g.) are funda-
mental to aircraft balance understanding
and control. These and other terms used
in this section are defined in APPENDIX
1.

3-3. DISCUSSION. An aircraft is said
to be in balance, or balanced, when all
weight items in, on, or of the aircraft
are distributed so that the longitudinal
center of gravity (c.g.) of the aircraft
lies within a predetermined c.g. range.
This range is defined by the most for-
ward and aft permissible c.g. locations,
which are called the forward and aft
c.g. limits, respectively. To determine
if an aircraft is balanced, the aircraft
c.g. must be calculated and compared to
the the forward and aft c.g. limits for
that particular configuration and gross
weight.

3-4. CALCULATING AIRCRAFTC.G.. The
c.g. of a group of items, such as a
loaded aircraft, can be calculated when
the item's weights and arms are known.
This can be done by using moments. An

example of this process is given in
figure 3-1.

a. First, record the aircraft's
basic weight and moment from the Chart
C. Remember, the Chart C's basic moment
is a simplified moment and must be mul-
tiplied by the given constant to attain
the true moment.

b. Determine the moments of the
load items, either by multiplying the
individual weights by their arms, or by
recording them out of the Chart E.

NOTE

The longitudinal refer-
ence datum on some air-
craft is not located
forward of, but within,
the aircraft. Thus, if
negative arms are en-
countered with added
(positive) weight, the
moments are negative.

If negative arms are
encountered with deleted
(negative) weights, the
moment is positive, If
positive arms are en-
countered with added
(positive) weights, the
moments are positive.

If positive arms are en-
countered with deleted
(negative) weights, the
moments are negative.
The addition or deletion
of an item at the refer-
ence datum contributes
no moment (see figure
3-1).
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FUEL

CREW 5000 LBS
215 LBS BOMBS AT STA 363
AT STA 195 4000 LBS WATER
AT STA 346 260 LBS
AT STA 396

AIRCRAFT BASIC WEIGHT CENTER OF GRAVITY
13,000 LBS AT 345
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Figure 3-1. Aircraft Center Of Gravity With The Effects Of
Useful Load Items

c. Next, sum the weights of the NOTE
items and the basic weight and sum the .
moments of the items and the basic Balance calculations are
moment . not to be worked using

FS locations; use only
balance arms. The FS
location is not always

d. By dividing the moment sum by equal to the balance

the weight sum, the balance arm, or

c.g., of the loaded aircraft is arm.
calculated.

3-6. PERCENTMAC. The location of an

aircraft's c.g. is commonly expressed
3-5. FUSELAGE STATION.  Fuselage not by its balance arm, but by percent
Station (FS) is often equal at each MAC. Percent MAC identifies a location
point to the balance arm scale. How- with respect to the position of the MAC;
ever, if the aircraft fuselage is 0.0 percent at the leading edge of the
shortened or lengthened, the original MAC and 100.0 percent at the trailing
fuselage sections usually retain their edge. For definition, see APPENDIX 1.
old FS designations. Such changes most For our purposes, percent MAC is found
often occur in the design or production by a simple mathematical conversion
phase, before the aircraft becomes op- equation or tables, particular to the
erational. This alters the FS-balance aircraft, and listed in the Chart E (see
arm relationship (see figure 3-2). figure 3-3).
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50 100 150 200 250 300 350

Figure 3-2.

37. LOADING/UNLOADING. The loading/
unloading of items can have a consider-
able effect on aircraft balance, even
when the items total Tless than one tenth
of one percent of the aircraft's weight.
Balance loading principles and the
techniques for determining the balance
of various aircraft configurations are
discussed in Section VI, Center of
Gravity Loading Calculations.

38. BALLAST. Sometimes design, manu-
facturing, or maintenance changes cause
the aircraft's c.g. to exceed its 1im-
its. This is usually corrected by the
addition of permanent baliast which
always remains in the aircraft. When
ballast is added to counter the temp-
orary removal of an item or to balance a
particular configuration, it is called
temporary ballast. For a definition of
ballast, see APPENDIX 1. An equation

400 450 500 550 600 650 700

Effect On Moment Arms With Fuselage Plug

for use in determining the amount of

temporary ballast is included in Section
VI.

NOTE

Addition of ballast on
operational aircraft
must be done with
extreme caution.
Installation must be
accomplished in accord-
ance with the engineer-
ing requirements which
must be followed for any
structural change,
Strength of structure
where ballast is in-
stalled must not be
compromised so as to
affect the safety of the
aircraft.
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Figure 3-3. Mean Aerodynamic Chord And Its Relationship To
Aircraft C.G.
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SECTION IV
WEIGHT AND BALANCE SYSTEM

4-1. GENERAL. This section defines
the requirements, procedures, and Com-
mand responsibilities relative to the
Naval aircraft weight and balance con-
trol system. The overall objectives of
the system are to provide current and
correct information regarding aircraft
basic weight and moment index and to
maintain aircraft gross weight and
center of gravity within permissible
Timits.

4-2. NAVAL AIR SYSTEMS COMMAND
(NAVAIRSYSCOM) RESPONSIBILITIES.
NAVAIRSYSCOM shall maintain overall
responsibility for establishing the
requirements, procedures, and forms for-
mat of the Naval aircraft weight and
balance control system. AIR-5222AV,
222-7545, is the office of primary re-
sponsibility for these duties which in-
clude:

a. Establishing the technical con-
tent and format of this manual, NA
01-1B-40, and the DD 365 series forms.

b. Approving the technical content
and format of aircraft Charts A & E.

c. Specifying the weight and
balance classifications for Naval air-
craft models.

d. Developing specialized weight
and balance engineering services.

e. Coordinating and recommending
changes to the weight and balance
requirements of OPNAVINST 3710.6 and
4790.2.

f. Coordinating and recommending
changes to the weight and balance
training courses.

g. Coordinating and recommending
procedures and/or equipments required
for compliance with the various require-
ments of the weight and balance control
system,

NAVAIRSYSCOM shall prepare, procure, and
disseminate aircraft weight and balance
data that using Commands require to
comply with the Naval aircraft weight
and balance control system requirements.
NAVAIRSYSCOM shall also provide techni-
cal assistance for unusual weight and
balance problems as requested by using
Commands.

4-3. CHIEF NAVAL EDUCATIONAL TRAIN-
ING (CNET) RESPONSIBILITIES. CNET
shall prepare and provide introductory
weight and balance instruction and
training required for using Command
compliance with the USN aircraft weight
and balance control system. CNET shall
coordinate course content and special

training procedures with NAVAIRSYSCOM.

4-4, USING COMMAND RESPONSIBILITIES.
Using Commands shall establish effective
operating procedures for weight and
balance control of aircraft assigned to
their command to ensure that:

a. The weight and balance control
system requirements and procedures of
this manual, NA 01-1B-40, and related
technical documentation are complied
with in accordance with the management
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requirements of OPNAVINST 4790.2 and
OPNAVINST 3710.7. When necessary, the
using Commands may impose more stringent
requirements for weight and balance
control through Command supplements to
applicable Navy manuals and regulations.
The weight and balance control system
requirements and procedures shall
include, but not necessarily be Timited
to:

(1) The updating of records to
the current weight and balance status
for all assigned aircraft.

(2) The development of methods
for aircraft loading that are satisfac-
tory for safety of flight.

(3) The proper utilization or
modification of weight and balance data.

(4) The proper completion of
the Form F as required.

(5) Assisting flight crews in
proper weight and balance maintenance.

b. Military and civilian personnel
assigned the responsibility for accom-
plishing the various weight and balance
functions are qualified by graduation
from one of the NARF weight and balance
schools.

¢c. The using Command may implement
procedures to simplify aircraft weight
and balance maintenance which do not
conflict with this manual, NA 01-1B-40,
or other applicable directives.

4-5. AIRCRAFT WEIGHT AND BALANCE
CLASSES. For weight and balance con-
trol purposes, Navy aircraft are divided
into the following classifications:

a. Class 1. Class 1 aircraft are

those which require basic weight and
moment record documentation but do not

4-2

require loading control for normal
configurations. Normal configurations
are defined as configurations previously
flown which cannot exceed weight, struc-
tural, and/or center of gravity limits.

b. Class 2. Class 2 aircraft are
those which require basic weight and
moment record documentation and Toading
control to ensure that loading arrange-
ments employed do not exceed permissible
weight, structural, and/or center of
gravity limits. Loading control is
accomplished in accordance with the
instructions and data in the aircraft's
Technical Manual, Weight and Balance -
Data (NA 01-1B-40), this manual, and the
NATOPS Manual.

46. NAVY AIRCRAFT WEIGHT AND BAL-
ANCE CLASSIFICATIONS. Aircraft of
similar model designation shall take on
the same weight and balance classifica-
tion as the basic aircraft unless speci-
fically designated otherwise. For air-
craft models not listed in table 4-1,
assume a Class 2 designation and contact
AIR-5222 for further information.

4-7. WEIGHT AND BALANCE HANDBOOKS.
An aircraft weight and balance handbook
provides for the continuous record of
the weight and balance of a particular
aircraft.

a. Handbook Location. Class 1
aircraft weight and balance handbook
shall be stored in a location as de-
termined by the commands. Class 2
weight and balance handbooks will be
stored as determined by the commands,
but always in a location readily avail-
able to pilot and other personnel re-
sponsible for accomplishing the weight
and balance functions. Handbooks shall
never be located on aircraft except when
being transferred.

-/
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Table 4-1. Aircraft Weight and Balance Classifications
VA VR
CLASS N VF H VO VP VW VT VU
1. A-3 F-4 TH-57 U-11 E-2 T-2 U-1
A-4 F-5 AH-1 0v-10 T-28 U-3
A-6 F-8 CH-46 T-34 U-6
A-7 F-14 SH-2 - T-33 U-9
AV-8 F-18 SH-3 T-38 uc-12
EA-6 UH-1 T-39
S-2 UH-2 T-44
S-3 UH-46 TC-4
2. CH-53 P-2 C-1
RH-53 P-3 C-2
C-9
C-117
C-118
Cc-121
C-130
C-131
NOTE: A1l versions of the models listed shall be in the class designated.
b. Handbooks. A weight and balance (4) DD Form 365A (DD Form

handbook shall be maintained for each
assigned aircraft by qualified weight
and balance personnel. The handbook
charts, forms and records shall be main-
tained in accordance with the require-
ments and instructions of this manual
and NA 01-1B-40. The contents of the
primary weight and balance handbook
shall be arranged and maintained in the
following order:

_ (1)
title page.

NA 01-1B-40 with completed

(2) Chart E - LOADING DATA.

(3) DD Form 365 - RECORD OF
WEIGHT AND BALANCE PERSONNEL.

365-1); Chart A - BASIC WEIGHT CHECK
LIST.

(5) DD Form 3658 (DD Form

365-2); Form B - AIRPLANE WEIGHING
RECORD.

(6) DD Form 365C (DD Form
365-3); Chart C - BASIC WEIGHT AND
BALANCE RECORD.

(7) Required copies of DD Form
365F (DD Form 365-4); Form F - WEIGHT
AND BALANCE CLEARANCE.

¢. Handbook Security Classific-
ation. Aircraft weight and balance
handbooks shall be classified in
accordance with the highest security
classification of the data contained
therein.
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d. Handbook Replacement. In the
event an aircraft weight and balance
handbook becomes lost, damaged, or for
any reason needs to be replaced, the
individual assigned responsibility for
that aircraft's handbook shall assemble
a new handbook as follows:

(1) Obtain a new NA 01-1B-40
and complete the title page.

(2) Copy a Chart E from another
similar aircraft's NA 01-1B-40 or obtain
a copy from NAVAIRSYSCOM (AIR-5286).

(3) Obtain and complete a DD
Form 365 per the instructions of NA
01-1B-40.

(4) Obtain sufficient copies of
DD Form 365A (DD Form 365-1) and use an
applicable aircraft Chart A to prepare a
new Chart A per the instructions of NA
01-1B-40 or obtain a copy from
NAVAIRSYSCOM (AIR-5222).

(5) Inventory the aircraft in
accordance with instructions of NA
01-1B-40.

(6) Weigh the aircraft by a
NARF Team or another acceptable source.

(7) Obtain DD Form 365C (DD
Form 365-3) and complete the initial
entry from DD Form 365B (DD Form 365-2)
per the instructions of NA 01-1B-40.
Include a note at the top of the
“Description of Article or Modification"
column identifying the reason for as-
sembling a new handbook.

(8) Obtain and prepare DD Form
365F (DD Form 365-4); Form F - WEIGHT
AND BALANCE CLEARANCE form in accordance
with the instructions of NA 01-1B-40.

e. Handbook Updates. When new
equipment is installed, or when old
equipment is removed, modified Charts A

4-4

and C in accordance with the instruc-
tions in NA 01-1B-40.
365A (DD Form 365-1) may be added when
the originals are filled up.

4-8. WEIGHT AND BALANCE FLIGHT
CLEARANCE. Weight and balance flight
clearance is accomplished to ensure that
aircraft remain within safe weight and
balance Timits during takeoff, flight,
and landing. Such clearance is recorded
through the use of DD Form 365F (DD Form
365-4); Form F - WEIGHT AND BALANCE
CLEARANCE form, or through an authorized
substitute (see 4.10.e). The original
copy of the Form F, when properly signed
and filed in accordance with established
operational procedures as stated in
OPNAVINST 3710.7J, serves as the record

to certify that weight and balance
clearance was properly accomplished,

a. Required Clearance. (lass 2
aircraft require weight and balance
clearance prior to each flight. C(lass 1
aircraft do not require weight and
balance flight clearance for normal
configurations, but do require flight
clearance for all configurations not
previously flown.

b. Form F Procedures. Al1 DD Form
365F's (DD Form 365-4) shall be complet-
ed using the instructions contained in
NA 01-1B-40. DD Form 365F's are initi-
ated on a flight by flight basis or can
be retained for repetitive type flights,
where identical loadings are used.

(1) "ONE TIME USE Form F -"
These are DD Form 365F's (DD Form 365-4)
prepared for use for a single flight and
are destroyed upon mission completion.

(2) "“REPETITVE OPERATIONS Form
F -" These are DD Form 365F's (DD Form
365-4) prepared for repeated operations
with various, but frequently used common
loadings. Prepare DD Form 365F (DD Form
365-4) in duplicate for each of the var-

New Forms DD Form <o



jous loadings. File the original at ac-
tivity from which the flight originated
and insert a copy in the handbook NA
01-1B-40. Preparation of a new DD Form
365F (DD Form 365-4) is not required
when the NA 01-1B-40 contains a dupli-
cate DD Form 365F (DD Form 365-4) dated
within the last ninety days, for an
identical 1oad, and the basic weight and
moment agrees with the latest Chart C
basic weight and moment.

(3) When preparing the DD Form
365F (DD Form 365-4), using data from
Chart E for that model aircraft, ensure
the take off, flight and planned landing
gross weights and center of gravity
(c.g.) locations are within the estab-
lished 1imits. Each loading will re-
quire a separate DD Form 365F (DD Form
365-4).

(4) Prepare replacement forms
whenever a change in the basic weight
and moment render the loading incorrect.

(5) Inspect to ensure the air-
craft loading is in agreement with the
DD Form 365F (DD Form 365-4) being used.

c. Clearance Procedure. When fil-
ing DD Form 175, MILITARY FLIGHT PLAN
(or authorized substitute), pilots shall
either attach the original copy of a
"One Time Use" DD Form 365F (DD Form
365-4) or note that a previously filed
DD Form 365F (DD Form 365-4) is applica-
bie. Duplicate copies of DD Form 365F
(DD Form 365-4) shall be filed in ac-
cordance with command operational pro-
cedures. One of the following entries
shall be made in the appropriate space
on DD Form 175:

(1) "ATTACHED" - When a "ONE
TIME USE" DD Form 365F (DD Form 365-4)
is attached.

(2) “FILED AT ,
DATE " - When citing a
previously filed DD Form 365F (DD Form
365-4).

NAVAIR 01-1B-50

d. Authorized Substitutions For DD
Form 365F (DD Form 365-4). The follow-

ing substitutes are authorized for use
as weight and balance clearance records
in 1ieu of DD Form 365F (DD Form 365-4):

(1) Electronic computer print-
out sheets when the data recorded is
identical to that required on the DD
Form 365F (DD Form 365-4).

(2) The designated commercial
type loading schedule as for C-9 air-
craft,

49, AIRCRAFT WEIGHING REQUIREMENTS.

a. Each aircraft shall be weighed
upon completion of SDLM.

b. Aircraft shall also be weighed:

(1) When service changes, modi-
fications, or repairs are accomplished
and calculated or actual weight and
moment data for these changes are not
available.

(2) When recorded weight and
balance data is suspected of being in
error.,

(3) When unsatisfactory flight
characteristics are reported by the
pilot which cannot be traced to flight
control system malfunction, improper
aircraft loading, or error in weight and
balance data and/or computations.

(4) When handbook (NA 01-1B-40)
has been lost or damaged.

4-10. WEIGHT AND BALANCE CHARTS AND
FORMS. The standard system of weight
and balance control requires the use of
several different charts and forms. AP-
PENDIX 2 of this manual illustrates sam-
ples of these charts and forms. Detail
instructions for use of the following
referenced charts and forms are con-
tained in NA 01-1B-40,
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a. DD Form 365; Record Of Weight
And Balance Personnel. This form is
used to provide a continuous record of
weight and balance personnel responsible
for maintaining the aircraft's weight
and balance handbook and preparation of
DD Form 365F (DD Form 365-4) and their
qualification date.

b. DD Form 365A (DD Form 365-1);
Chart A - Basic Weight Check List. The
basic weight check 1ist is a completed
collection of DD Form 365A's (DD Form
365-1) for a particular aircraft, re-
ferred to as Chart A, It is a list of
operating equipment, by aircraft com-
partment, which is or can be installed
in the aircraft,

c. DD Form 365B (DD Form 365-2);
Form B - Aircraft Weighing Record. This
form is used to record data obtained
from aircraft actual weighings.

4-6

d. DD Form 365C (DD Form 365-3);
Chart C - Basic Weight and Balance

Record. This record is a continuous

series of completed DD Form 365C's (DD

Form 365-3). It is a continuous and
permanent record of basic weight,
moment/index, and center of gravity
position for a specific aircraft.

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

Form. This form records the weight,

moment or index, and center of gravity

calculations for a specific loading
arrangement on a specific aircraft to
ensure the aircraft remains within its
weight and balance limitations.

f. Chart E - Loading Data. This
contains the information necessary to
perform aircraft loading control (weight
and balance flight clearance computa-
tions) and to accomplish actual weigh-
ings for a specific aircraft model.

—
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SECTION V
WEIGHING AIRCRAFT

5-1. GENERAL. Aircraft weighings are
required as outlined in Section IV.
Weighing with calibrated scales is the
only sure method of obtaining an ac-
curate basic weight and center of grav-
ity (c.g.) location on an aircraft.
When an aircraft is to be weighed it
should be as near to its basic weight
configuration as possible. It must be
inventoried for equipment actually pre-
sent in the aircraft and must be in a
defueled condition.

5-2. WEIGHING EQUIPMENT. A variety
of scales and equipment may be used for
weighing aircraft. At the present time
standardization tends toward an elec-
tronic portable platform scale. Some of
the weighing systems now being used to
weigh Navy aircraft are as follows:

a. Mobile Electronic Weighing
System (MEWS). This system shown in
figure 5-1 is designed to provide weight
data and compute the c.g. of aircraft
(as well as wheeled vehicles and cargo
loads). The complete system is portable
and either includes a trailer for stor-
age and transport or is mounted on a
single 88 x 108 inch pallet. Typical
installation set-up time by two men is
30 minutes.

b. Heavy Duty Portable Scales -
Truck Type. This system is designed to
provide weight only. Wheeled vehicles
and cargo may also be weighed on these
scales. The complete system is very
portable and completely self contained
(i.e., platform and readout). Platform
size is small but may be increased by
connecting two scales with factory pro-
vided channel. Care must be exercised
because of small platforms. Typical
installation set up time by two men is
10 minutes.

c. Stationary Pit Type Scales.
Most of the large scales are of the
stationary beam and lever balance type
(see figure 5-2). These scales are
commonly flush floor installations,
although some are used as surface-type
portable scales. The flush floor in-
stallation generally is in a permanent
location and the aircraft must be taken
to them. However, some flush floor
scales have the capability to be removed
from their installations when necessary
and taken to the aircraft. These scales
are usually expensive and normally re-
quire a special building or hangar.

d. Electronic Load Cells. Load-
cells-on-jacks is not a permissable
method for weighing Navy/Marine aircraft
because of the possibility of side loads
adversely influencing the weight and
c.g. results and because of the possi-
bility of aircraft falling off the load
cell/jack combination.

53. CALIBRATION OF WEIGHING EQUIP-
MENT. NARF Commanders or organizations
which operate, maintain, or modify air-
craft are responsible for having weigh-
ing equipment under their jurisdiction
calibrated periodically and certified by
a government inspector of weights and
measures or by commercial scale offi-
cials. The large flush floor permanent
(pit type) scales shall be calibrated or
certified correct at least once every 12
months. Portable heavy duty and plat-
form electronic weighing kit scales
shall be calibrated at least once every
six (6) months. ATl calibrations must
be traceable to a National Bureau of
Standards (NBS) standard.
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5-4. WEIGHING ACCESSORIES. To
measure such data as lengths, angles,
and densities, weight and balance
personnel require accessories such as
levels, plumb bobs, measuring tapes,
chalk lines and hydrometers. It may
often be necessary to prepare special
devices which will facilitate taking
measurements and leveling specific types
of aircraft. Special equipment, when
required, will be called out in the air-
craft's Chart E. This equipment should
be purchased as, or assembled into a
single kit.

a. Spirit Level. At least one
spirit Tevel i1s required for leveling
most aircraft. Two levels are generally
recommended, however, one 24 inches long
for spanning distances between leveling
lugs and another 6 inches long to use in
places where sufficient space is not
available for seating a 24 inch level.
The levels should be a machinists' bench
type of first-class quality with ground
and graduate main vials and plain plumb
vials,

b. Leveling Bars. Several leveling
bars of varying Tengths are needed for
spanning the distances between leveling
lugs. One set of bars usually comes
with the weighing kit normally main-
tained by each NARF. Some aircraft re-
quire special bars which will be called
out in the respective Chart E.

C. Plumb Bobs. Plumb bobs are used
to project points on the aircraft onto
the floor for measuring dimensions in a
level plane and for leveling some air-
craft., Each plumb bob should have a
slot in the head so that excess string
which could interfere with the free
swing of the plumb bob can be wound
around the neck. Plumb bobs are
normally included in the weighing kit.

d. Steel Tapes. A steel tape 600
inches in length and graduated in inches
and tenths of inches is desired. Since

NAVAIR 01-1B-50

all weighing dimensions must be read to
one tenth of an inch and are frequently
read to one hundredth of an inch, this
type of tape eliminates the nuisance and
the possibility of errors associated
with converting common fractions to
decimals. Tapes as described are
usually in the weighing kit.

e, Chalk Line. This is a string,
covered with chalk, which is used to
mark a straight chalked 1line on the
hangar floor between the vertical pro-
Jections of the main reaction points of
jig Tocations. The string should be
sturdy and hard finished. It usually
accompanies the weighing kit.

f. Hydrometers. A hydrometer with
a calibration range from 5.5 to 7.0
pounds per US gallon should be used for
determining the density of fuel when
required. A transparent container for
holding fuel samples, a pipette at least
12 inches long, or some other similar
device for withdrawing samples from the
tank is necessary for use with the hy-
drometer., Care must be taken not to
damage the glassware. When determining
the density of a fuel sample, the hydro-
meter should be carefully placed into
the fluid within the transparent con-
tainer. When reading the density, the
hydrometer must not touch the container
and the reading should be taken at the
lowest fuel point.

NOTE

The hydrometer is used
to determine fuel densi-
ty for full fuel weigh-
ings. Since full fuel
weighings are permitted
only with specific
NAVAIR (AIR-5222) ap-
proval, a hydrometer
will not normally be a
part of the weighing
kit.
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g. Accessory Weighing Kit. A kit
containing compartments for each acces-
sory weighing item should be provided
for storing and carrying the weighing
accessories, This is a necessary pre-
caution against Tloss.

55. WEIGHING PROCEDURES. A defined
and orderly aircraft weighing procedure
lessens the chance of omitting necessary
dimensional or scale readings. The fol-
lowing procedure has been successfully
used to accomplish proper aircraft
weighing and is recommended. The choice
of an alternative procedure depends upon
the equipment at hand and on the circum-
stances under which the aircraft is to
be weighed. Always refer to the partic-
ular aircraft's Chart E for specific
weighing instructions and/or procedures.

NOTE

A1l resulting weight and
balance data are mean-
ingless if proper weigh-
ing procedures were not
accurately controlled
and performed during the
weighing.

a. Preparation For Weighing Air-
craft, The following describes the
recommended procedure to prepare an
aircraft for weighing.

(1) Thoroughly clean the air-
craft inside and out, removing dirt,
grease, and moisture. Allow the air-
craft sufficient time to dry prior to
weighing.,

(2) Assemble the required
weighing equipment, including scales,
hoisting equipment, jacks, cribbing,
leveling bars, level, measuring tape,
plumb bobs, and chalk Tine.

5-4

(3) Drain fuel in accordance
with the aircraft's Chart E or other
applicable instructions. This draining
is generally done in the aircraft's
normal ground attitude. Aircraft with
internal foam in their fuel tanks pose
special problems since some fuel s al-
ways retained in the foam. In this
case, unless specific instructions are
in the aircraft's Chart E, draining
should be terminated when the fuel flow
becomes discontinuous or starts to drip.
Only if it is impractical to drain the
fuel due to fire hazards or local regu-
lations, may an aircraft be weighed with
full fuel tanks. Permission for “full
fuel” weighings must be obtained from
COMNAVAIRSYSCOM (AIR-5222). Since the
density of the fuel varies with tempera-
ture and other factors, determine the
actual density (weight per gallon) by
using a hydrometer. Multiply the densi-
ty by the gallons of fuel capacity ob-
tained from the Chart E to determine the
total fuel weight. Never use the Chart
E fuel weight values. For the moment of
the fuel, multiply the derived weight by
the corresponding arm listed in the
Chart E Fuel Table. Never weigh an air-
craft with partially filled fluid reser-
voirs or tanks.

(4) Remove Toad items such as
bombs, ammunition, cargo, crew members,
and equipment not having a fixed posi-
tion in the aircraft. They are not
listed as a part of the basic weight on
the Chart A and should therefore not be
in the aircraft when weighed.

(5) Check all reservoirs and
tanks for liquids such as drinking and
washing water, hydraulic fluid, anti-
icing fluid, cooling fluids, and 1iquid
oxygen. Reservoirs and tanks should be
empty or filled to normal capacity prior

-/



to weighing. 0il tanks are to be filled
to normal capacity before weighing.
Calculations on the weighing record DD
Form 365B (DD Form 365-2) will resolve
differences between the as weighed
condition and the basic weight
condition.,

(6) A1l waste tanks must be
empty.

(7) Move the aircraft to the
area where it will be weighed. Do not
set the aircraft brakes for this may
induce side loads and thrust loads on
the scales which in turn may give er-
roneous weighing results.

NOTE

The aircraft must be
weighed in a closed
hangar, or building,
with no blowers or ven-
tilating systems imping-
ing air upon the air-
craft. The slope of the
floor shall not exceed
1/4 inch in one foot
(1.2 degrees). Enclosed
hangars, or buildings,
are the only weighing
locations permissable,

(8) Conduct a Chart A inventory
of equipment actually installed in the
aircraft. This inventory will be done
under the supervision of the qualified
weight and balance technician responsi-
ble for weighing aircraft.
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NOTE

A basic weight without
the correct associate
inventory is of no val-
ue. Check the aircraft
equipment against the
Chart A and correct the
chart as necessary to
itemize accurately all
items of fixed operating
equipment that will be
included in the basic
weight determined by the
weighing. The air-
craft's Chart A - Basic
Weight Check List is
absolutely necessary to
properly accomplish this
inventory. When the
Chart A does not accom-
pany the aircraft, it is
the responsibility of
the weight and balance
supervisor or technician
to prepare one before
weighing, The compila-
tion, completion, and
application of the Chart
A is described in NA
01-1B-40.

(9) Correct the Chart C based
upon the Chart A inventory.

(10) Using such data as the
current Chart C basic weight, the Chart
A inventory, and the Chart E, estimate
an "as weighed" weight and moment. To
the current basic weight add the oil (if
not part of current basic weight) and
"items weighed but not part of the cur-
rent basic weight" and subtract the
"items in the basic weight but not in
the aircraft." See example :
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EXAMPLE

ITEM
Current Basic Weight (from Chart C)
0i1

Weighed but not in Current Basic
Weight

Variable Ballast
Not weighed but in Current Basic Weight
Decoder
Liquid Oxygen
Estimated "As Weighed" Weight

Balance Arm (C.G.)

b. Actual Weighing. The following
describes the recommended procedure to

successfully complete an actual aircraft

weighing:

When weighing an aircraft with platform
scales such as the Mobile Electronic
Weighing System (see figure 5-1), or
stationary scales (see figure 5-2):

(1) Assure that all scales are
within their calibration date. If the
scales are portable, set up the scales
and level them. Attach the cables from
the platform to the readout.

(2) Warm up electronic scales
for a minimum of 20 minutes.

(3) Zero the scales.

5-6

WEIGHT (1bs) MOMENT /1000 (in-1bs)
24,890 10,827.0
+26 +14.9
+176 +82.2
-12 -5.1
-3 -].o2
25,077 10,917.8

435.37 1in

(4) Level aircraft by servicing

or deservicing struts. Most aircraft
can be leveled in this manner. See NA

01-1B-40 weighing instructions, Chart E,
paragraph 5-5, herein for aircraft where

this procedure is not required or
desired.

(5) Tow the aircraft onto the

scales. Do not apply the aircraft's

brakes, because they may bind the scales

and this would require rezeroing of the
scales.

(6) Recheck the aircraft level.

(7) Read the scales and make
dimensional measurements per Chart E
instructions and paragraph 5-6 herein.

—
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(8) Make the applicable DD Form
3658 (DD Form 365-2) entries and verify
the weighing results (see paragraph
5-5a(10) and 5-11). If a large discrep-
ancy is noted, check to see where the
error could have occurred. If the
source of the error is not found, re-
weigh aircraft by removing and replacing
the aircraft on the scales. Unless
specified in the applicable aircraft
Chart E, a large discrepancy is 2.0
percent of the basic weight or .5
percent MAC (0.2 inches for rotorcraft).

(9) Remove the aircraft from
the scales.

(10) Determine the tare per the
appropriate scale instructions. If the
scale correction factor is larger than
the scale calibrated accuracy, the scale
should be repaired. Enter the tare on
the Form B.

NOTE

If the scale does not
return to zero after ten
minutes, reweigh the
aircraft. Be sure that
the brakes are not used
or applied.

(11) Stow the equipment.

5-6. AIRCRAFT LEVELING. All weight
and balance computations are based on
measurements taken when the aircraft is
in a level position. This position is
acheived when the longitudinal and
lateral axes of the aircraft are in a
horizontal plane. Leveling aids have
been accurately installed in the
aircraft by the manufacturer, and with
the proper use of these aids it can be
determined when the aircraft is level.
Some aircraft use spirit levels to level
aircraft, while others use plumb bobs.
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NOTE

Some aircraft such as
AV-8 and H-46 are
weighed in the static,
unlevel position. Chart
E contains a chart to
correct for the degree
of unlevelness. In this
procedure the angle the
longitudinal axis makes
to the horizontal plane
must be measured by
either placing in in-
clinometer on the level-
ing bar or using a
leveling plate provided
in the aircraft by the
manufacturer. See Chart
E instructions.

a. Spirit Levels. Leveling lugs
may be located either on the inside or
outside of the aircraft (see figure
5-3). When the lugs are located inside
the aircraft it is often necessary for
the personnel observing the level to re-
main in the aircraft while it is being
weighed so as to avoid disturbing its
equilibrium. In this case the weight
and moment of the observer must be de-
ducted from the total weight and moment.
To use the leveling lugs, place the
leveling bar squarely on the lugs. Then
place spirit level on the leveling bar.
The aircraft is level when the bubble is
centered. The aircraft must be leveled
both longitudinally and laterally.

b. Plumb Bob (see figure 5-4).
Another device provided for leveling of
aircraft is a plumb bob. The primary
advantage of this type leveling over the
spirit level type is that it is more
accurate whenever the drop length is
greater than the standard leveling lug
span. To level an aircraft by using a
plumb bob, suspend the plumb bob from
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the upper jig-located bracket. Then
service the struts so that the point of
the plumb bob is just above the inter-
section of the cross lines on the lower
Jig-Tocated index plate. The aircraft
will then be level Tlaterally and
longitudinally.

5-7. DIMENSIONS REQUIRED FOR C.G.
LOCATION. Three horizontal dimensions
must be either measured or known to
determine the horizontal location of the
as weighed aircraft's c.g.. They are:

a. The distance from the reference
datum to some known point (preferably a
Jig point) which is always listed on the
aircraft diagram contained in the
applicable aircraft Chart E.

b. The distance from the jig point

to a chalk line drawn between the two
main wheel reaction points.
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[1=] GROUND LOCK STOWAGE BOX
~MUST BE REMOVED TO USE
LATERAL LEVELINGS LUGS

LONGITUDINAL LEVELING LUGS
STARBOARD NOSE WHEEL WELL WALL

) LATERAL LEVELINGS LUGS
[~—B.L.6.38," BULKHEAD STATION 213

A ~—-—

Leveling Lug Installation Inside Nose Gear Wheel Well

c. The distance between the main
and nose or tail reaction points.

5-8. PROJECTION OF THE JIG AND RE—
ACTION POINTS. Horizontal dimensions
are best determined by projecting the
points to be measured onto the hangar
floor. Reaction points may them be ac-
curately located on the hangar floor by
measuring from the projected points.

a. Projection Of The Jig Point.
Suspend a pTumb bob from the center of
the jig point so that the plumb bob is
approximately 1/8 inch above the floor.
Dampen out the swing of the plumb bob
and then make a cross mark on the floor
directly under the tip of the plumb bob.
A piece of masking tape may be placed on
the floor upon which the cross mark can
be marked. Print on the floor the words
"jig point" near the cross to distin-
guish it from the other reaction points.

~’
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Figure 5-4. Plumb Level In Helicopter Door

5-9



NAVAIR 01-1B-50

b. Projection Of The Center Point
O0f The Main Reactions. Suspend a plumb
bob from the center of each main reac-
tion point to the floor as described
above. It is necessary that a free fall
be obtained for the plumb bob, so inter-
ference must be avoided. It is also
necessary that the plump bob be dropped
from the exact center of each reaction
point (i.e., drop the plumb bob from the
center of the axle). After the marks
are placed directly under the main reac-
tion points, a chalked line is stretched
between these two points and drawn taut.
The Tine is then snapped to the floor,
leaving a straight chalk line between
the main reaction points.

C. Projection Of Nose Or Tail Reac-

tion. The nose or tail reaction point
1s projected to the hangar floor in the
same manner as described above. It is
necessary that the plumb bob be dropped
from the exact center of each reaction
point (i.e., drop the plumb bob from the
center of the axle). The nose or tail
wheel must be centered prior to attach-
ing the plumb bob. This projection is
then marked on the floor with a small
Cross.

59. TAKING MEASUREMENTS. A1l
measurements should be taken with a
steel tape (see paragraph 5-5a(10)).
Two of the measurements to be taken are
listed as "B" and "D" on the Aircraft
Weighing Record. Distance B is the
horizontal distance from the projected
Ji1g point to the chalk line between the
main reaction points. Distance D is the
distance from the center line of the
main reactions to the nose or tail re-
action point. When measuring these
distances, the tape must be parallel to
the center line of the aircraft. These
measurements must be made accurately to
a tenth of an inch or better to ensure
accurate results in the computations
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which determine the "as weighed" c.q.
Tocation of the aircraft. Measurements
taken from the main reaction points must
be measured perpendicular to the chalk
line joining the two points. These
measurements may be determined quickly
and accurately by placing the zero end
of the tape on the desired point and
swinging and the other end of the tape
across the main reaction chalk line in a
small arc. The shortest distance read
off the tape where the tape crosses the
chalk line is the perpendicular distance
from the point to the line. Care should
be taken so that the tape does not get
caught on wires or other obstacles and
that it is taut and straight,

5-10. RECORDING WEIGHT AND DIMEN-
SIONS. A1l scale readings and dimen-
sions should be recorded immediately on
the Aircraft Weighing Record. Only the
distance B and D need actually be mea-
sured. Distance I (measured from the
reference datum to the jig point) is ob-
tained from the aircraft's Chart E Load-
ing Data.

511. VERIFICATION OF WEIGHING RE-
SULTS. If data for comparison are
available, an attempt must be made to
verify the data obtained from each
weighing. Verification may be made by
comparing the estimated "as weighed"
weight and c.g. (see paragraph 5-5a(10))
to the actual "as weighed" weight and
C.g.. If no comparison is available,
the aircraft will be weighed three times
and the average weight and moment will
be used on the Form B with an appro-
priate note made to this effect in the
remarks block. If there have been no
major modifications, or additions, the
last recorded weight on the Chart C is
also a valuable check to verify that the
new weighing is reasonable.

.
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SECTION VI
CENTER OF GRAVITY LOADING CALCULATIONS

6-1. PURPOSE. The purpose of this
section is to describe the principles
and calculations involved in (1)
calculating the most forward and aft
c.g. conditions for a particular
aircraft mission (entered on the Form F
for some aircraft) and (2) determining
appropriate methods of correction for a
mission whose c.g. is found to be
outside the allowable limits. This
section deals primarily with Chart E
weight, arm, and moment calculations.
When load adjusters are used, also refer
to Section VII.

6-2. LATERAL AND VERTICAL C.G.’s.
Lateral and vertical c.g.'s, not con-
trolled on most aircraft, are critical
with some and restricted to limits of
operation just as the longitudinal c.qg..
Rotorcraft balance control often in-
volves tracking both the longitudinal
and lateral c.g.'s. Such aircraft are
exceptions, however; and even though the
principles in the next paragraph basic-
ally apply to lateral and vertical bal-
ance as well as longitudinal, they and
the calculations which follow are in-
tended for use in longitudinal c.g. de-
rivations only. The extra weight and
balance maintenance and control neces-
sary for lateral and/or vertical c.qg.
calculations are called out in the ap-
plicable aircraft Chart E.

6-3. LOADING PRINCIPLES. The fol-
lowing principles are derived from the
more general balance principles de-
scribed in Section I1I. They show both
the effects of loading on an aircraft
c.g. and methods of correcting unfavor-
able loading conditions:

a. The distance of an item from the
aircraft's c.g., not the distance from
the reference datum, determines the
effect of the item's weight on the
aircraft's c.qg.

b. With a given item weight, the
aircraft c.g. shift caused by moving the
item is directly related to the distance
the item is moved.

c. Any weight added forward of the
aircraft's c.g. will move the c.g. for-
ward. Conversely, any weight added aft
of the c.g. will move the c.g. aft.

d. Any weight removed forward of
the aircraft's c.g. will move the c.g.
aft. Conversely, any weight removed aft
of the c.g. will move the c.q. forward.

e. Any weight moved forward will
move the aircraft's c.g. forward and any
weight moved aft will move the c¢.g. aft.

f. A small weight moved a long dis-
tance can have as much effect on the
aircraft's c.g. as a large weight moved
a short distance.

6-4. CHART E LOADING DATA. The
Chart tE provides all the weight, arm,
and moment data necessary to perform
c.g. loading calculations. It is pre-
dominantly in tabular form, listing the
standard weights, arms, and moments of
load items in such quantities and loca-
tions as are normally used.
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NOTE

The weights Tisted in
the Chart E are standard
weights. Actual weights
should be used whenever
possible, especially
when dealing with vari-
able weights such as the
fuel (density varying
with temperature) and
the crew (see paragraph
6-6e).

6-5. MOST FORWARD AND MOST AFT C.G.
CALCULATIONS. These calculations are
designed to determine the most forward
and most aft c.g. locations that could
normally occur during the mission under
consideration. Each computed c.g.
should be carried to at least one deci-
mal place and checked against the allow-
able limits. As the gross weight
changes due to fuel use, gun fire, and
the release of expendable stores, the
allowable c.g. limits may change. If
the c.qg. exceeds the Timits, note it in
the calculations but do not begin cor-
rection until all the c.g. calculations
are completed. Then make the necessary
corrections and run through the c.qg.
calculations again to check the correct-
ed condition. The following calcula-
tions deal specifically with Chart E
data. The principles described also
apply to calculations using a load
adjuster; however, clearer calculating
procedures for most forward and most aft
c.g. calculations using load adjusters
are included in Section VII.

a. Takeoff Gross Weight Condition.
Prior to any mission c.g. calculations,
a takeoff condition must be determined.
This is done by adding the various
Toading data weights and moments to the
current CHART C basic weight and moment
and computing the takeoff gross weight
C.Q..
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b. Landing Gear Extensions. Unless
specifically stated in the Chart E, the
takeoff condition is determined with the
landing gear down. The lowering or ex-
tension of the landing gear causes an
aircraft c.g. shift due to a moment
change listed in the Chart E. Sum this
moment with the takeoff gross weight
moment to get a gear-up condition mo-
ment, and compute the c.g.. If the c.q.
moved aft, the gear-up condition is the
aft c.g. condition, while the gear-down
is the forward c.g. condition. If it
moved forward, then the reverse is true.
If there was no apparent c.g. shift,
then the gear-up condition is both the
forward and aft c.g. conditions.

c. Fuel Burn. Delete from the for-
ward and aft c.g. conditions the weight
and moment for the usable fuel. The new
weights and moments represent the for-
ward and aft c.g. zero fuel conditions.
Now add to these conditions the partial
fuel quantities (taken from the Chart E
fuel tables) which cause the most for-
ward and aft c.g. shifts. These quanti-
ties may not be explicitly called out,
and if not, must be found by trial and
error. However, these quantities will
remain approximately the same for all
missions. These calculations result in
the forward and aft c.g. fuel burn con-
ditions. Compute the c.g.'s.

NOTE

The fuel quantity with
the most forward or most
aft c.g. is not neces-
sarily the quantity
which will cause the
most extreme aircraft
c.g. condition. The
aircraft c.g. movement
is dependent on the
weight of the fuel as
well as its c.g. loca-
tion.



NOTE

When alternate fuel
tables that reflect the
effects of different
aircraft attitudes
(angles of attack) on
the fuel c.g. are listed
in the CHART E, these
tables must be evaluated
along with the standard
level-flight fuel tables
to determine the forward
and aft c.g. fuel burn
conditions.

d. Expended Ammo. The c.g. move-
ment caused by gun fire must be consid-
ered. Subtract the weight and moment of
the ammo carried from the two conditions
derived in the last paragraph and add
the weight and moment of the ammo {and
shells) retained. compute the new con-
ditions' c.g.'s and determine the direc-
tion of the c.g. shift. If the gun fire
causes an aft c.g. shift when applied to
the aft c.g. condition, the gun-fired
condition is the new aft c.g. condition.
If the gun fire causes a forward c.qg.
shift when applied to the forward c.q.
condition, the gun-fired condition is
the new forward c.g. condition, If it
causes a forward c.g. shift to the aft
c.g. condition or an aft c.g. shift to
the forward c.g. condition, the forward
and aft ¢.g. conditions remain as be-
fore. If there is no apparent c.g.
shift when applied to the forward (or
aft) c.g. condition, then the gun-fire
is not required for consideration of
forward and aft c.g. calculations.

e. Expending Stores. The calcula-
tions to determine the c.g. effect of
the release of stores involves a number
of computations covering each step of
prescribed release sequence. If no
sequence is prescribed in the aircraft's
NATOPS, the sequences which cause the
most forward and aft c.g. movement must
be determined and their effects
calculated.
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f. Personnel Movement. In most
cargo, transport, and similar aircraft,
personnel (crew/troops/passengers) have
the freedom to move about inside the
aircraft at times during the flight.
This movement can have considerable
effect on the aircraft's c.g. and should
be evaluated. Included in the Chart E
are tables which list moment changes
which result from the movement of stan-
dard weight personnel from one aircraft
compartment to another. Remember these
moments are positive, or added, when the
personnel movement is aft, while they
are negative, or subtracted, when the
movement 1is forward.

dg. Corrections. Corrections must
be made if the calculated forward and/or
aft c.g. falls outside the allowable
c.g. limits. Some aircraft are equipped
to carry variable ballast which can be
used to bring the c.g. within Timits.
In cargo, tanker, and transport air-
craft, the c.g. can be shifted through
the relocation of cargo, fuel and per-
sonnel. The use of alternate fuel and
expendable stores sequences can also be
used to negate some of the adverse ef-
fects of fuel burn and store release.
However, whenever corrections are made
the mission calculations must be modi-
fied and checked so that c.g. limits are
not exceeded in other parts of the
mission profile.

h. Shift Equation. When the c.g.
of a loaded aircraft does not lie within
the prescribed limits, and certain load
items can be moved about, the c.g. may
possibly be corrected by shifting weight
from one compartment or position to
another, The following equation can be
used to determine how much weight to
shift how far:

WxD=TWx C.G.ch

W is the shifted weight, in pounds. D
is the distance in inches the weight W
is shifted. TW, in pounds, is the total
aircraft weight. C.G.ch is the number
of inches that the aircraft's c.qg.
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changes due to the shifted weight. This
equation can be rearranged to simplify
its application into the following
equations,

(1) To find how much weight
needs to be shifted a known distance D
to attain the desired c.g. change
C.G.ch:

W=C.G.ch x TW
D
(2) To find the distance a
known weight W must be shifted to attain
the desired c.g. change C.G.ch:

D =C.G.ch x TW
W

(3) To find the center of grav-
ity change caused by shifting a known
weight a known distance:

C.G.ch = W x D
TW

i. Ballast Equation. If weight
cannot be shifted to correct a c.g.
outside its limits, the load must either
be changed or, if applicable to the
aircraft, ballast may be added.

NOTE

It is the responsibility
of the weight and bal-
ance technician to de-
termine the proper
amounts of ballast re-
quired to maintain the
aircraft within the pre-
scribed c.g. limits
throughout its flight.
The addition of ballast
must not impair the
structural integrity of
the aircraft and there-
fore any new ballast lo-
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cation must be approved
by AIR-5286 before it
can be installed. When-
ever ballast is required
to balance an aircraft
after the removal of
equipment, ballast may
be placed in the vacant
equipment mounts up to
the weight of the re-
moved equipment. (i.e.
Do not overload equip-
ment mounts).

If ballast must be used to move the air-
craft c.g. within its limits, the fol-
lowing formual may be used to determine
how much ballast must be added to what
location,.

GW (C.G.gw - X) =.Wb (X - C.G.b)

GW is the gross weight in pounds of the
aircraft before ballasting. C.G.gw is
the c.g. in inches of the unballasted
aircraft. X is the desired aircraft
C.g. in inches. Wb is the weight in
pounds of the added ballast. C.G.b is
the ballast c.g. in inches. This
equation can be rearranged to simplify

its application into the following
equations,

(1) To find the necessary
weight of ballast to be added at a
specific location C.G.b:

Wb = GW (C.G.gw - X)
X - C.G.b

(2) To find the location where
a given ballast Wb must be placed to
move the aircraft c.g. to a desired
lTocation:

C.G.b = X + GW (X - C.G.gw)
Wb




6-6. SAMPLE. This sample deals with
an FX-1 air superiority configured air-
craft., It is armed with four AIM-9J
missiles and full ammo, and also carries
chaff and flares. The basic weight from
the Chart C is 15023 pounds with a mo-
ment of 49,208 inch-pounds/100. The
forward c.g. limit is 19.6 percent MAC
up to 21,000 pounds, and then increases
linearly to 31.2 percent MAC at 33,000
pounds for in-flight and 32.5 percent
MAC at 33,000 pounds for take-off and
landing. The aft c.g. limit is constant
at 39.5 percent MAC (see figure 6-1).
The MAC and leading edge of the MAC
(LEMAC) are 135.84 and 273.11 inches,
respectively. Percent MAC is defined
as:

Percent MAC = (Balance Arm - LEMAC x 100
MAC

a. The takeoff condition is derived
as follows:

Weight Mom/100
BASIC WEIGHT 15,023 49208
PLUS:
0il 24 90
Crew 215 296
Ammo (retained) 130 331
Ammo (expendable) 157 400
Full Fuel 7294 23166
Missile adapter @ 51 192
BL 157
Launcher @ BL 157 139 493
AIM-9 tip 338 1227
AIM-9 BL 157 338 1194
Chaff/Flares 24 110
Take Off CONDITION 23733 76707
C.G. 323.21 inches

NAVAIR 0Oi-15-&0

% MAC = (323.21 - 273,11) x 100 = 36.88
135.84

(BL 157 is the missile station 157
inches from the center Tine of the air-
craft = Butt Line 157).

b. The landing condition is defined

as minus all expendable stores and with
1261 pounds of fuel remaining:

Weight Mom/100

Take Off CONDITION 23733 76707
MINUS:

AIM-9 @ BL 157 -338 -1194

AIM-9 @ tip -338 -1227

Ammo (expendable)  -157 -400

Full Fuel -7294 -23166

Chaff/Flares -24 -110
PLUS:

1261 1bs Fuel 1261 4033
LANDING CONDITION 16843 54643
C.G. 324.43 inches

% MAC = (324.43 - 273.11) x 100 = 37.78
135.84

¢. The takeoff and landing c.g.'s
are thus within the allowable limits.

d. The next step is to apply the
calculations described in paragraph
6-5 to the mission.

(1) The Tanding gear retraction
is defined in the Chart E as causing a
minus 15,700 inch-pound moment change.
Thus, the aft c.g. condition remains at
the takeoff condition, while the forward
c.g. condition to this point becomes:
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Weight Mom/100
Take Off CONDITION 23,733 76707
Landing Gear 0 -157
Retract
FORWARD C.G. 23,733 76550
CONDITION
C.G. 322.55 inches

% MAC = (322.55 - 273.11) x 100 = 36.39
135.84

(2) The fuel quantity which
will produce the most aft c.g. shift is
determined to be 1975 pounds and 6494
inch-pounds/100.

Weight Mom/100

AFT C.G, CONDITION 23,733 76707
MINUS:

Full Fuel -7,294 -23166
PLUS:

1975 1bs Fuel +1,975 +6494
NEW AFT C.G.‘ . 18,414 60035

CONDITION
C.G. 326.03 inches

% MAC = (326.03 - 273.11) x 100 = 38.96
135.84

The most forward c.g. shift is caused by
5829 pounds and 18143 inch-pounds/100 of
fuel. However, the c.g. of this fuel
quantity is at 311.25 inches (28.08
percent MAC) which is within the allowa-
ble forward c.g. 1imit at 23733 pounds.
If the aircraft c.g. would exceed the
forward 1imit without fuel, the addition
of this quantity of fuel could cause the

rearward to with-
Therefore, a zero

aircraft c.g. to shift
in the forward limit.
fuel gross weight will be used as the
forward c.g. location., If the final for-
ward c.g. condition's c.g. is aft of
311.25 inches, the 5829 pounds of fuel
will be included.

Weight Mom/100
FORWARD C.G. 23,733 76550
CONDITION
MINUS:
Full Fuel -7,294 -23166
NEW FORWARD C.G. 16,439 53384
CONDITION
C.G. 324,74 1inches

% MAC = (324.74 - 273.11) x 100 = 38.01
135.84

(3) The expendable ammo is lo-
cated forward of the forward c.g. lim-
its, so the forward c.g. condition re-
mains with full ammo as in the last
paragraph. The new c.g. condition is
derived to reflect gun fire (the FX-1
retains ammo cases):

Weight Mom/100
AFT C.G. 18,414 60035
CONDITION
MINUS:
Ammo (expendable) -157 -400
NEW AFT C.G. 18,257 59635
CONDITION
C.G. 326.64 inches

% MAC = 326.64 - 273.11) x 100 = 39.41
135.84

-
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LOAD @ ADJUSTER

Figure 7-1.

located on the left end of one side of
the slide and is used with the gross
weight vs c.g. grid in the recess of the
base (see paragraph 7-3).

(2) Circular Type. There are
two slides to the circular type balance
computer which are attached to the front
and back of the base by a rivet. Basic
weight vs simplified moment scales are
usually located on the same slide as
compartment/bomb bay scales. On the
other slide are the remaining Chart E
loading scales and also a gross weight
vs c.g. grid (or equivalent index number
and gross weight to c.g. conversion
system). On the front and back edges of
the circular type base is the index
number scale., Also on the base are the
aircraft model and the index formula.

(3) Indicator Components,

(a) Base. The base is the
part of the Balance Computers that the
slide and indicator move over during
computation and where the index number
scale is located.

(b) Slide. The slide is
the part of the balance computer on
which the Chart E load item scales are
located, as well as the basic weight vs

7-2

Slide-Rule Balance Computer

simplified moment scales. The purposes
and use of these scales are described in
paragraph 7-5,

(c) Indicator. The indica-
tor is the piece of clear plastic which
moves over the slide and the base. In-
side the plastic and perpendicular to
the loading and index number scales is
the indicator hairline, used to line up
the settings and determine the readings
for all balance computer computations.

(d) Carrying Case. The
load adjuster is furnished with a leath-
er or neolite case and a metal wall clip
for stowage. On the case is a transpar-
ent pocket for an identification card
and a strap which fits over the tongue
of the clip.

(4) Cleaning The Balance Com-
puter. Wash the indicator with a soft,
grit-free cloth, chamois, or sponge,
using soap end water, kerosene, or
naphtha. Do not wipe with a dry cloth
or wash with such cleaners as acetone,
benzene, lacquer thinner, or kitchen
cleaners as they would damage the sur-
face. Automobile or furniture wax
covers minor scratches and helps prevent
further abrasion. To clean the faces of
the slide and base, use caustic-free
soap with cold water and wipe dry with a
soft cloth or tissue paper.

C
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b. Electronic Calculators.

(1) Several aircraft now use
hand held electronic calculators. Some
models, like the HP-67 used on some P-3
aircraft, have magnetic cards programmed
by the user commands for weight and
balance. These models may be used for
other functions such as navigation,
tactical problems, etc.

(2) Other aircraft such as the
CH-53E use a model HP-41C calculator
which has a pre-programmed memory chip
peculiar to one model aircraft which
performs a weight and balance function
as well as the flight performance
calculations normally contained in
NATOPS.

(3) Consult the instruction
manual for each calculator and use in
conjunction with the NA 01-1B-40
Technical Manual, Weight and Balance
Data for that specific aircraft.

7-3. LOADING RANGES. The gross
weight vs c.qg. grids (or their
equivalents) are used to determine (1)
the c.g. for a particular takeoff or
landing condition and (2) if the air-
craft will exhibit safe flight or land-
ing characteristics. The latter is done
through color-coded loading ranges.

a. Safe Loading Range (White). A
loading computation ending with the
indicator hairline intersecting the
appropriate gross weight in the white
area of the grid indicates a safe
loading arrangement. Since the edges of
this white area define the limiting c.q.
conditions for safe flight and landing
characteristics, the most preferable
gross weight conditions are those
represented in the middle of the white
area.
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b. Caution Loading Range (Yellow).
A computation ending in a yellow area
indicates loading condition which re-
quires restricted aricraft operations.
Such restrictions are called out in the
aircraft NATOPS flight manual.

c. Danger Loading Ranges (RED). A
computation ending in the red area indi-
cates critical operation conditions.

The Toading must be redistributed if the
hairline intersects the gross weight in
this red region. This is mandatory.

7-4. LOAD ADJUSTER INDEX. The load
adjuster index is a number which re-
flects the total aircraft condition and
should not be confused with the simpli-
fied moment (for clarification; see
Section III and APPENDIX Al).

a. Index Formula. The index for-
mula is the master formula for the index
number scale and is in the form:

Index Number =

C - [Basic Weight x (A - Basic Arm)]
B

It is printed on the base of both the
slide-rule type and circular type load
adjusters and in the accompanying in-
structions. It can be used to directly
compute corresponding indexes for condi-
tions where the aircraft weight and mo-
ment are known. A, B, and C are con-
stants determined for a specific air-
craft and defined as follows:

(1) A is the distance, usually
measured in inches, from the usual
longitudinal reference datum to a new
longitudinal datum used specifically
with the load adjuster. This new
reference datum is usually located at
the aft c.g. limit of the aircraft.



(2) B is a reduction factor
which makes the index number easier to
handle. Just as a true moment is
divided by a factor to get a simplified
moment, the balance computer moment
(calculated with the distance from the
load adjuster reference datum as the
arm) is divided by B to get a "raw"
index number.

(3) C is added to the "raw"
index number to keep it positive. The
raw index number (Basic Weight x (A -
Basic Arm)/B) can be positive or
negative, depending upon whether the
c.g. is to the left or right of the
balance computer reference datum,

b. Basic Index. The basic index is
the reading from the balance computer's
index scale which corresponds to the
current aircraft basic weight and basic
moment. To find this index, either the
basic weight vs basic simplified moment
scales or the index formula can be used.
The operations involved in finding the
basic index through the balance computer
scales are as follows:

(1) Move the indicator hairline
over the arrow at zero on the index
number scale,

(2) Move the slide until the
basic weight is under the hairline.

(3) Now move the indicator un-
til the hairline is over the basic sim-
plified moment., If it is not on the
same scale as the basic weight, move the
indicator to the highest simplified mo-
ment on the scale. Notice that the next
basic weight vs simplified moment scale
(directly below) starts with the same
simplified moment. So move the slide
until the hairline is directly above
this simplified moment on the lower
scale. Repeat as often as necessary
until the hairline is over the basic
moment.
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(4) The number on the index
number scale under the hairline is the
basic index.

c. Running Indexes. The running
index are the readings taken off the
index scale and recorded on the Form F
as the Form F is completed (see para-
graph 4-8). They relate to the moments
of the basic aircraft loaded with all
items listed up to and including those
specified at that particular loading
stage. They are not the individual Tload
item contributions as with simplified
moments.

d. Gross Index. The gross index 1is
the running index corresponding to the
takeoff or landing condition for a par-
ticular aircraft mission. It can be
found by using the basic index and the
batance computer Chart E scales, the
basic weight vs simplified moment scales
(see paragraph 7-4b), or the index for-
mula. An example of the latter is when
the takeoff gross weight and arm are
known, and the effects of expending
particular Chart E items are desired.

7-5. CHART E SCALES (LOADING SCALES).
On the slide, along with the basic
weight vs simplified moment scales, are
the Chart E or loading scales. Through
these scales the c.g. effects of various
combinations of loads can be determined.
Each scale has an arrow indicating both
the zero mark and the direction in which
the indicator is moved for the addition
of the load item.

a. 0il Loading Scale. The oil
loading 1s usually presented in a single
scale, since oil tanks are often close
to one another and equal in capacity.

In some aircraft, the oil load index
contribution is negligible and the scale
is omitted and replaced by an explana-
tory note. 0il is in basic weight on
some aircraft and in those cases will
have no oil Toading scale on the balance
computer.

7-5
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b. Crew Loading Scales. The crew
loading scales are garduated in pounds,
crew position, or both, They are usu-
ally one continuous scale or multiple
scales (corresponding to the crew posi-
tions) with the standard weight for each
located over the zero mark for the next.
In both cases, a full crew can be com-
puted with only one indicator movement.

c. Personnel Loading Scales. This
category refers to all non-flight crew
personnel. It includes such personnel
as console operators, ground troops,
paratroops, litters and litter atten-
dants. Usually each is a separate scale
graduated in pounds, personnel position,
or both, Each individual scale may be
divided into smaller scales representing
row or compartment position. These
smaller scales are generaily attached so
that the normal row or compartment load
setting is directly over the zero mark
for the next row or compartment. Thus,
the effect of the normal number and
location of particular personnel can be
determined in one indicator movement.
This cannot be done, however, if there
are vacancies or overloads, or if the
normal number of personnel are not
seated in their normal locations. If
there is any uncertainty about the
normal number or location of personnel,
the effects should be determined per
individual row or compartment. On some
batance computers, the personnel loading
scales are combined with the compartment
loading scales (see paragraph 7-5d), and
may be graduated in both the number of
personnel and pounds of cargo per com-
partment, or only in pounds.

d. Compartment Loading Scales. The
compartment loading scales are based on
the average arms of cargo loaded into
compartments. Often these arms are mea-
sured to the geometric center of the
compartment. Usually the effects on the
running index of items such as baggage
and special equipment are determined

7-6

through compartment scales. The scales
are graduated in pounds, extend to the
left and the right of a common vertical
zero mark, and labeled corresponding to
the aircraft diagram on the back of the
base.

e, Ammunition Loading Scales. The
ammunition is usually represented in a
single loading scale (per caliber) since
it is normally fed from a common gradu-
ated in pounds, rounds, or both., Cau-
tion should be taken in determining the
effects of expending ammunition using a
balance computer if cases can be re-
tained or expended for different
missions.

f. Bomb Loading Scales. The bomb
loading scales reflect the effects on
the running index of such items as
bombs, depth charges, torpedoes, and
mines. They are generally graduated in
pounds.

g. Fuel Loading Scales. The fuel
loading scales may be graduated in
pounds, gallons, or both. Most are in
pounds, with different full fuel loads
marked for different fuel densities.

The order of the individual fuel tank
scales usually indicates the sequence in
which the tanks are filled. When tanks
are not represented on one continuous
scale, the filling sequence moves down
the slide face. Most arrangements for
noncontinuous fuel scales either extend
from a common vertical zero mark or are
connected with the maximum fuel mark of
one scale directly over the zero mark
for the next. With alternate fuel tank
confiqgurations, the configuration used
when the fuel tank was calibrated is
noted near the fuel tank scale. If the
fuel in a tank has a near constant c.g.
located on or very near the balance com-
puter reference datum, the index contri-
bution will be negligible and will be
noted as such.




h. Miscellaneous Loading Scales.
This is a general category referring to
load items peculiar to a particular air-
craft design, mission, or configuration,
such as injection water, portable water,
JATO, chaff and flares.

i. Crew/Personnel Movement Scales,.
The movement of crew and mission person-
nel changes the arms for their respec-
tive weights and also changes the air-
craft moment and c.g.. That is why
there are usually crew/personnel
movement scales on the load adjuster.
These scales are derived for a standard
personnel weight selected to represent
one member of the crew or mission
personnel. They are graduated in
compartments so that the effect on the
running index of personnel moving from
one compartment to another can be easily
computed. Some aircraft require some
crew to move either forward or aft for
takeoff or landing to improve the c.qg.
condition of the aircraft.

7-6. USING THE LOADING SCALES. The
loading scales can be used to compute
the effect of the addition or expendi-
ture of a specific load item on any
running index.

a. Addition, The procedure to
compute the running index for the
addition of a specific load item is as
follows:

(1) Move the slide until the
zero mark of the specific loading scale
is under the indicator hairline.

(2) Move the indicator until
the hairline is over the weight or
quantity of the addition to be computed.

(3) The reading now under the
hairline is the running index which
corresponds to the original aircraft
condition plus the specific load item.

b. Expenditure. The procedure used
to compute the running index for the
expenditure of a specific Toad item is
as follows:
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(1) Move the slide until the
setting corresponding to the total
weight or quantity of the specific load
item contained in the aircraft condition
is under the hairiine.

(2) Move the indicator until
the hairline is over the setting which
corresponds to that weight or quantity
of the load item which will remain in
the aircraft.

(3) The reading on the index
scale now under the hairline is the
running index corresponding to the
original aircraft condition minus the
specific load item.

NOTE

For the partial expendi-
ture of some items (such
as fuel), it may be eas-
ier to remove the entire
item index contribution,
and then re-enter the
index contribution of
the remaining portion.

c. Most Forward And Aft C.G.'s.
Before computing the Form F most forward
and most aft c.g.'s, it is necessary to
determine what configurations will pro-
duce these conditions for the specific
mission. The determination requires a
clear understanding of the principles
and procedures described in Section VI,
as well as the loading and expenditure
data and requirements for the type/
model/series/tail number aircraft and
the specific mission. Once the most
forward and aft c.g. configurations are
determined the c.g.'s can be computed.
By using the procedures described in
7-6a and 7-6b, add or expend stores,
ammo, fuel, etc., to or from any pre-
viously computed weight and index of
that specific mission. The c.g. can
then be read by moving the slide and
reading the c.g. at the intersection of
the hairline and the computed gross
weight on the loading scale,
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d. Corrections. Corrections are
accomplished on the Form F in much the
same way as described in 7-6¢c. The ef-
fect of the load items to be added or
removed is computed by applying the pro-
cedures described in 7-6a and 7-6b to
the weight and index to be corrected.
The corrected c.g. is read by moving the

7-8

slide and reading the c.g. at the inter-
section of the hairline and the correct-
ed weight on the loading scale. The
loading scale also indicates if the cor-
rected c.g. lies within the Safe
(white), Caution (yellow), or Danger
(red) loading ranges.
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APPENDIX 1

DEFINITIONS

Aft Center of Gravity Limit.

The aft center of gravity limit is the
most rearward permissible aircraft cen-
ter of gravity location for a specific
weight and configuration.

Aircraft Weighing Record.
Form 3658 (DD Form 365-2).

Chart B, DD

An Aircraft Weighing Record, DD Form
3658 (DD Form 365-2), is the form used
to record data obtained from aircraft
actual weighings.

Allowable Gross Weights.

The allowable weight is the not to be
exceeded weight of a loaded aircraft.
The aircraft's appropriate flight
manuals, (i.e., NATOPS Flight Manual)
specify allowable weights for particular
configurations or conditions. Some
examples are allowable takeoff weight,
allowable landing weight, and allowable
1imiting wing fuel weight.

Arm.

An arm is the distance of a weight from
a reference datum.

Balance.

Balance is a condition of stability
which exists in an aircraft when all
weights and forces are acting in such a
way as to prevent rotation.

Balance Arm.

The balance arm js the arm at which a
number of weights could be concentrated
to produce the same effect as they pro-
duced when separated. The balance arm

results from dividing the total moment
by the total weight, or by using the
final load adjuster index and the total
weight with the aircraft's index
formula.

Balance Computer.

A balance computer is a calculating
device, mechanical or electronic, which
is used to determine the aircraft center
of gravity location for any flight or
ground configuration (See Load
Adjuster).

Ballast.

Ballast is any weight put in an aircraft
to balance the aircraft so as to remain
within the aircraft's permissible center
of gravity limits.

Basic Arm.

The basic arm is the distance from the
reference datum to the aircraft's basic
weight center of gravity. Basic arm is
determined by dividing the aircraft ba-
sic moment by the aircraft basic weight,
or by using the basic load adjuster in-
dex and the basic weight with the air-
craft's index formula.

Basic Index.

The basic index is a number which repre-
sents a basic moment on an aircraft's
load adjuster.

Basic Moment.

The basic moment is the sum of the
moments of all items included in the
aircraft basic weight.

Al-1
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Basic Weight.

Basic weight is the sum of weight empty
and weights of non-Chart E items. Ex-
amples of items in basic weight may be
guns, unusable fuel, oil, ballast, sur-
vivial kits, oxygen, and internal and
external equipment not disposed of dur-
ing flight. An aircraft's current basic
weight is the last entry in the "Current
Total Basic Aircraft" column on the
Chart C.

Basic Weight and Balance Record. Chart
C, DD Form 365C (DD Form 365-3).

The basic weight and balance record is a
continuous series of DD Form 365C (DD
Form 365-3), referred to as Chart C. It
is a continuous and permanent record of
aircraft weight, moment and load adjust-
er index or center of gravity position.

Basic Weight Check List.
orm orm -1).

Chart A, DD

The basic weight check list 1is a com-
pleted collection of DD Form 365A (DD
Form 365-1), referred to as Chart A. It
is a list of equipment by aircraft com-
partment which is, or can be, installed
in the aircraft.

Buttlines.

Buttlines are reference locations in
either Tateral (left or right) direction
from the aircraft longitudinal (forward
to rearward) reference datum which is
usually the aircraft centerline.

C.G.

C.G. (C.G., c.g.) is an abbreviation of
center of gravity.

Caution Range.

A caution range is a region of a weight
and center of gravity diagram, or table,
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which indicates reduced aircraft capa-
bilities, such as aircraft control or
structural Timitations.

Center of Gravity.

The center of gravity, c.g., is that
point at which an item's weight may be
assumed to be concentrated and about
which the item would balance if
suspended.

Chart A.

See Basic Weight Check List.

Chart C.

See Basic Weight and Balance Record.

Chart E.

See Loading Data.

Chord.

A chord is an imaginary straight line
joining the leading and trailing edges
of an airfoil (such as a wing or tail).

Configuration.

Configuration is a particular arrange-
ment and quantity of structure, systems,
internal and external equipment, stores,
fuel, and other items, and the positions
of such things as wings, slats, flaps,
and landing gear.

Danger Range.

A danger range is a region of a weight
and center of gravity diagram, or table,
within which flight and/or ground opera-
tion of an aircraft is not permitted.

DD Form 365.

See Record of Weight and Balance
Personnel.

~



DD Form 365A (DD Form 365-1).

See Basic Weight Check List.

DD Form 3658 (DD Form 365-2).

See Aircraft Weighing Record.

DD Form 365C (DD Form 365-3).

See Basic Weight and Balance Record.

DD Form 365F (DD Form 365-4),

See Weight and Balance Clearance Form,

Drainable Fuel.

Drainable fuel is that portion of the
fuel that can be drained out of an
aircraft through drain points after
defueling in accordance with appropriate
instructions.

Flight Gross Weight.

Flight gross weight is the weight of the
aircraft, its contents, and external
items during flight. It is also known
as flight weight and inflight weight.

Floor Loading.

Floor loading is the weight of a load
divided by the area of the floor upon
which the weight is placed. Specific
aircraft NATOPS FLIGHT MANUALS will
usually specify floor loading limits and
total load capacity for various compart-
ments of the aircraft.

Form B,
See Airplane Weighing Record.
Form F.

See Weight and Balance Clearance Form.
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Forward Center of Gravity Limit.

The forward center of gravity limit is
the most forward permissible aircraft
center of gravity location for a
specific weight and configuration.

Fulcrum.

A fulcrum is a pivot or support about
which items can be balanced or rotated.

Fuselage Station.

Fuselage stations are reference loca-
tions on the aircraft in the longitudi-
nal direction, increasing from forward
to aft.

Gross Weight.

Gross weight is the total weight of an
aircraft, including its contents and
externally mounted items, at any time.
The gross weight is continually changing
throughout flight and/or ground opera-
tions.

Index.

See Load Adjuster Index.

Jig Points,

A jig point is a hole, fitting, or other
fixture which is the same known distance
from each reference datum for all air-
craft of the same model designation.

Landing Gross Weight.

Landing gross weight is the weight of
the aircraft, its contents, and external
items when the aircraft lands., It is
also known as landing weight.
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LEMAC.

LEMAC is an abbreviation for Leading
Edge of the Mean Aerodynamic Chord. The
LEMAC is usually identified as the dis-
tance from the longitudinal reference
datum to the leading edge of the MAC.

Leveling Lugs.

Leveling lugs are fixtures attached to
the aircraft to support a spirit tlevel
or inclinometer when leveling the air-
craft.

Leveling Plate.

A leveling plate is a target with index
markings which is attached to the air-
craft and is used with a plumb bob when
leveling the aircraft.

Load Adjuster.

A load adjuster is a slide rule type
mechanical balance computer.

Load Adjuster Index.

A load adjuster index is a number which
represents moment on the aircraft's load
adjuster and, in conjunction with air-
craft weight and/or index formula, per-
mits center of gravity calculations.

Loading Control.

Loading Control, as used in weight and
balance, is the use of weight and bal-
ance forms and loading data to assure
that the aircraft weight, center of
gravity, and any other limits are not
exceeded during flight or ground
operations,

Loading Data. Chart E

Loading Data is included in the aircraft
NA 01-1B-40 Technical Manual, Weight and
Balance Data. They contain instructions
for aircraft actual weighings, aircraft
diagrams, loading limits, general in-
structions affecting aircraft loading,
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and the weight, arm and moment/index in-
formation necessary to perform loading
control.

Loading Limits.

Loading Timits are restrictions, such as
permissible center of gravity range,
floor loading, compartment capacity, and
gross weight, beyond which aircraft
loading is not permitted.

MAC.

The Mean Aerodynamic Chord, MAC, is an
engineering term which represents an
airfoil's chord in aircraft design. As
such, it is a constant length which is
also used in the calculation of center
of gravity location in terms of percent
MAC.

Maximum Gross Weight.

See Allowable Gross Weight.

Maximum Zero Fuel Weight (MZFW).

Maximum zero fuel weight is the maximum
permissible weight of the loaded air-
craft before any usuable fuel is added.

Moment.
Moment is a measure of the rotational
tendency of a weight about a point. The

moment of an item is the item's weight
multiplied by its arm.

Moment Arm.

See Arm.

Negligible Change.

Negligible change is any weight change
of 5 1bs of basic weight or less and/or
any moment change which moves the center
of gravity 0.1 percent of the MAC, 0.1
inch for rotorcraft, or less. Chart A

items shall never be considered negligi-
ble.

-
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Operating Weight.

Operating weight is the sum of aircraft
basic weight and such things as crew,
crew baggage, steward equipment, emer-
gency equipment, special mission fixed
equipment, pylon and racks not in basic
weight, and othe nonexpendable items.

Operating Weight Empty/Operating Empty
Weight.

Operating weight empty and operating
empty weight are variously defined civil
aviation terms which differ from and are

not to be confused with the Air Force
term operating weight.

Payload.

Payload is any item which is being
transported and is directly related to
the purpose of the flight as opposed to
jtems that are necessary for the flight
operation. Payload can include, but is
not limted to, passengers, cargo, pas-
senger baggage, ammo, internal and ex-
ternal stores, and fuel which is to be
delivered to another aircraft or site.

Percent MAC.

Percent MAC expresses a location as a
percentage of the mean aerodynamic
chord.

Permanent Ballast.

Permanent ballast is ballast which is
required to be in the aircraft at all
times.

Permissible Gross Weight.

See Allowable Gross Weight.

Record of Weight and Balance Personnel.
DD Form 365.

The Record of Weight and Balance Person-
nel, DD Form 365, is the form used to
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provide a permanent continuous record of
weight and balance personnel responsible
for maintaining the aircraft weight and
balance handbooks.

Reference Datum.

A reference datum is a zero reference
position from which distances are mea-
sured. Aircraft have three zero refer-
ence datums from which aircraft loca-
tions are measured in the longitudinal
(using fuselage station), lateral (using
buttlines), and vertical (using water-
lines) directions. The longitudinal
reference is usually forward of the
nose. The lateral reference is usually
the aircraft's center line, and the
vertical reference is usually below the
main wheels.

Representative Aircraft.

A representative aircraft is one chosen
as being typical of a number of aircraft
of the same Type/Model/Series with simi-
lar structures, systems, and equipment
configurations. Usually they are in the
same production lot during manufactur-
ing.

Scale Correction Factor.

A scale correction factor is used to
modify weighing scale readings because
of inherent inaccuracies of the scale.
Such factors may be, but are not limited
to: calibration correction factors with
the use of mechanical scales, load cell
correction factors when the load cell
readings do not return to zero after
unloading with the use of electronic
scales, or gravitational correction
factors which depend upon the latitude
of the earth. Refer to the scale's
applicable calibration curve for the
appropriate factors.
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Operating Weight.

Operating weight is the sum of aircraft
basic weight and such things as crew,
crew baggage, steward equipment, emer-
gency equipment, special mission fixed
equipment, pylon and racks not in basic
weight, and othe nonexpendable items.

Operating Weight Empty/Operating Empty
Weight.

Operating weight empty and operating
empty weight are variously defined civil
aviation terms which differ from and are
not to be confused with the Air Force
term operating weight.

Payload.

Payload is any item which is being
transported and is directly related to
the purpose of the flight as opposed to
items that are necessary for the flight
operation. Payload can include, but is
not limted to, passengers, cargo, pas-
senger baggage, ammo, internal and ex-
ternal stores, and fuel which is to be
delivered to another aircraft or site.

Percent MAC.

Percent MAC expresses a location as a
percentage of the mean aerodynamic
chord.

Permanent Ballast.

Permanent ballast is ballast which is
required to be in the aircraft at all
times.

Permissible Gross Weight.

See Allowable Gross Weight.

Record of Weight and Balance Personnel.
DD Form 365.

The Record of Weight and Balance Person-
nel, DD Form 365, is the form used to
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provide a permanent continuous record of
weight and balance personnel responsible
for maintaining the aircraft weight and
balance handbooks.

Reference Datum.

A reference datum is a zero reference
position from which distances are mea-
sured. Aircraft have three zero refer-
ence datums from which aircraft loca-
tions are measured in the longitudinal
(using fuselage station), lateral (using
buttlines), and vertical (using water-
lines) directions. The longitudinal
reference is usually forward of the
nose. The lateral reference is usually
the aircraft's center line, and the
vertical reference is usually below the
main wheels.

Representative Aircraft.

A representative aircraft is one chosen
as being typical of a number of aircraft
of the same Type/Model/Series with simi-
lar structures, systems, and equipment
configurations. Usually they are in the
same production lot during manufactur-
ing.

Scale Correction Factor.

A scale correction factor is used to
modify weighing scale readings because
of inherent inaccuracies of the scale.
Such factors may be, but are not limited
to: calibration correction factors with
the use of mechanical scales, load cell
correction factors when the load cell
readings do not return to zero after
unloading with the use of electronic
scales, or gravitational correction
factors which depend upon the latitude
of the earth. Refer to the scale's
applicable calibration curve for the
appropriate factors.
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Service Weight Pick-Up.

Service weight pick-up is the known and
unknown weight change due to items such
as repairs, paint, modifications, wear,
dirt, moisture, and unaccountable
weight.

Simplified Moment.

Simplified moment is a moment divided by
an established constant such as 100,
1000, 10,000, or 100,000. Generally
used for weight and balance calculations
as moment/1000,

Takeoff Gross Weight.

Takeoff gross weight is the gross weight
of the aircraft at the time the aircraft
becomes airborne.

Tare.

Tare is the weight of equipment neces-
sary for weighing the aircraft, such as
chocks, blocks, slings, and jacks, which
is included in the scale reading but is
not part of the aircraft weight. It
also can include a Scale Correction
Factor.

Temporary Ballast.

Temporary ballast is used to replace
missing items, such as crew members,
armament, and equipment, in order to
maintain the aircraft center of gravity
within limits and/or to simulate a
specific aircraft configuration.

Trapped Fuel.

Trapped fuel is the fuel that remains in
an aircraft after utilizing applicable
prescribed methods to defuel the air-
craft and drain individual tanks and
lines.

Al-6

Unaccountable Weight or Moment.

Unaccountable weight or moment is any
change in basic weight which is not
reflected by an entry in the Chart C.

Unusable Fuel.

Unusable fuel is the fuel remaining in
the aircraft after engine fuel starva-
tion when the aircraft is in the speci-
fied flight attitude.

Waterline.
Waterlines are locations in the vertical
(up and down) direction measured from a

reference datum which is usually well
below the aircraft.

Weighing Reaction Points.

Weighing reaction points are those
points upon which the aircraft's weight
is supported during weighing.

Weight and Balance Clearance Form.

Chart F, DD Form 365F (DD Form 365-4).

The Weight and Balance Clearance form,
DD Form 365F (DD Form 365-4), is re-
ferred to as Form F. Tactical and
transport Form 4's record weight, moment
or index, and center of gravity calcula-
tions to ensure the aircraft remains
within its weight and balance limita-
tions.

Weight and Balance Handbook.

An aircraft weight and balance handbook
is a continuous and permanent record of
weight and balance of a particular air-
craft, It is identified on Navy air-
craft as NA 01-1B-40 and contains weigh-
ing instructions, blank copies of DD 365
forms and form completion instructions.



Weight Empty.

Weight empty is an engineering term
which is defined for aircraft design and
does not effect operational activities.
It is the weight of the aircraft, com-
plete per model definitions, dry, clean,
and empty except for fluids in closed
systems such as a hydraulic system.

NAVAIR 01-1B-50

Zero Fuel Weight (ZFW).

Zero Fuel Weight is the weight of the
loaded aircraft without any usuable
fuel. See also Maximum Zero Fuel
Weight.
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RECORD OF WEIGHT AND BALANCE PERSONNEL oy A
ARPLANE MODEL SERIAL NUMBER
) NAME GRADE STATION ASEIAGTEED R&AITESED

FORM . .
DD 1 SEPT 54 365 Frevious ecitlens of this torm may bu udud w1 til stechs wit sabausisd. 10--70837-1  U: 0. SOVERNKERT PRINTING GPFICE
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A2-4

RECORD OF WEIGHT AND BALANCE PERSONNEL r o Lo
AIRPLANE MODEL SERIAL NUMBER
NAME GRADE STATION AsglAgNEED RE?.?EVEED

DD sirs

365




G-¢v

((, L4 [ ‘f
FORUSEINT O 1-1B-40 % AN 01-18-40
RECORD OF CHECKING (Enter date)

CHART A - BASIC WEIGHT CHECK LIST -

%

o

>

a

w

: ok

AIRPLANE MODEL SERIAL NUMBER >

PAGE OF  PAGES =

1/ CHECK
E E ' ATon L 1 2 3 4 S 6 7 8
x

g o ITEMS AND LOCAT WE 1 GHT ARM __ _MOMENT :;:;.;;w;u;u;w;n;;g;\d;
mgg (Grouped by Compartment) 2a 5;‘;‘;‘;3;‘;‘25;
<« < = A A N ] e B I )
S Z G -2 TR B8 N A RN B ATY A VY o RTY -4 RV) A S
3 - Wlal ol e} <l <] T} V) )
° - zlelz |5z |2 = |5 =|5) 2| 5] 2|5 = | &
5 5 5 5 3 & 3 5

— e

-}

e e e J 1

—

]/ Enter conatant used below line.

D D FORM 3 6 5A Previous editions of tins form may be used until stocks are exhaasted.
1 SEPY 54

0G-81-T0 YIVAYN
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FORUSEINT O.1-1B-40 & AN 0l-1B-40

RECORD OF CHECKING (Enter date)

CHART A - BASIC WEIGHT CHECK LIST .
<
o
>
-4
)
>
AIRPLANE MODEL SERTAL NUMBER s
PAGE PAGES s
17 CHECK
.
= & - 2 [ sTals |s 7] 8
@ >
E o g | TEMS AND LOCATION WE 1 GHT ARM MOMENT 55 wlizlwlzlelz]w ozl 4 I zlelz
x > 2 (Grouped by Compartment) SZ1zlElZte12i51Z215 31515051 3i21%(¢
< Z ==& o1E 28 2|8 2% 23] 2|2]=2|8
a = g5 ta Y a a o a a a
b3 ! aglzlolsiotEiolZiol ol Eiolsiolefo
8 : - . -« - -« - -« - - — - - -« - - .
LAY EAFT AR I E F E BT B E K
x I b4 I I I x T
o (%] =] =3 = 1= [ Q
U N
- — -
1
— — ——
_ — ] |
T r
|
— .
7»A7vgf-__u*m———r» — ]
T s
1/ Enter constant used below line.
DD FORM 365A Previous editions of this form may be used until stocks are exhausted.
1 SEPT 54
' ’ . » .

06-91-T0 dIVAWN
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FORUSEINTO. I-
1B-40 ® AN OI-1B-40

AIRPLANE WEIGHING RECORD

1/ he

TAIL WHEEL AIRPLANE

DATE WEIGHFD MODEL SERIAL NUMBER
PLACE WEIGHED WEIGHING PERSONNEL
REACTION SCALE
(Wheels, jackpoints, etc.) READING TARE NET WEIGHT ARM MOMEN T
LEFT MAIN
RIGHT MAIN
E
SUB- TOTAL
(Both Main)
F
NOSE OR TAIL
[¥]
TOTAL
(Ae Wejghed) l
MEASUREMENTS

the distance from the jig point, to the center line of the main reactions. Obtain

by measurement,

the distance from the reference datum to the jig point of the airplane, from which
a plumb bob can be dropped to the ground. Obtain from the airplane diagram in

Ckart E.
1/.ve distance from the reference datum to the center line of the main reactioms.
EZI1+B
E I I - B (If the jig point is aft of the center line of the main reactions.)
the wheel base (or the distance between fore and aft reactions.) Obtain by measurement.
distance from the reference datum to the center line of the nose or tail
reaction.
FIF-7D (For nose wheel type sircraft)
FZE+ D (For tail wheel type aircraft)

NOSE WHEEL AIRPLANE

1
| —— B—J

s

i
i
|
i
|
|

=

D

REFERENCE DATuM

- 0

T

RFFERENCE DATUM

D1 AGRAMS FOR MEASURING VARIOUS TYPES OF AIRPLANES TO DETERMINE ARM OF SUPPORT POINTS,

FORM
1 SEPT 54

Previous editions of this form iy be usegd
until stocks wee exhnusicd

1/ Check dimensions E end F ageinst approximate dimensions lieced on Chart E.

3658

A2-7
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AIRPLANE WEIGHING RECORD

FOR USEIN T.O. I-
I1B-40 & AN 0I-1B-40

DESCRIPTION

NET WEIGHT

ARM

MOMENT

1/ \NoEX OR
MOM/

TOTAL (Ae Weighed)

OfL IN AIRPLANE

TOTAL OF {TEMS WEIGHED BUT NOT
PART OF BASIC WEIGHT
(From Col. I below)

TOTAL OF BASIC ITEMS NOT IN
AIRCRAFT WHEN WEIGHED
(From Col. II below)

BASIC ALRPLANE
(Poat (o Chatt C)

COLUMN 1

COLUMN |t

I TEMS WEGHED BUT
NOT PARY
OF BASIC WEIGHT

WEIGHT

ARM MOMENT

BASIC ITEMS NOT IN
AIRPLANE
WHEN WE|GHED

WEIGHT

ARM

MOMENT

TOTAL

TOTAL

RFACYIONS USED

TYPE SCALES

REMARKS

1/ Enter constant ueed.
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(

CHART C—BASIC WEIGHT AND BALANCE RECORD

(CONTINUOUS HISTORY OF CHANGES IN STRUCTURE OR EQUIPMENT AFFECTING WEIGHT AND BALANCE)

FOR USEIN T. 0. 1-1B40 &
AN 01-1B-40

SERIAL NO.

PAGE NO.

WEIGHT CHANGE

RUNNING TOTAL

ADDED (4)

REMOVED (—)

BASIC AIRPLANE

DESCRIPTION OF ARTICLE OR MODIFICATION

MOMENT !

WEGHT

MOMENT ! MOMENT!

t Enter constant used below line.

* Balance computer index.

DD .#.365C

PREVIOUS EDITIONS OF THIS FORM MAY BE USED UNTIL STOCKS ARE EXHAUSTED.

16—708741 . & SOVERMNENT PLINTING SPRICE

0G-91-T0 Y¥IVAYN
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CHART C—BASIC WEIGHT AND BALANCE RECORD

(CONTINUOUS HISTORY OF CHANGES IN STRUCTURE OR EQUIPMENT AFFECTING WEIGHT AND BALANCE)

FOR USEIN T.O.1-1B-40 &
AN 01-1B-40

AIRPLANE MODE!

SERIAL NO.

PAGE NO.

DATE

ITEM NO.

out

WEIGHT CHANGE

DESCRIPTION OF ARTICLE OR MODIFICATION

ADDED (+)

REMOVED (-)

RUNNING TOTAL
BASIC AIRPLANE

WEIGHT

ARM

MOMENT!

WEIGHT

ARM

MOMENT!

MOMENT ¢
WEGHT ——————— | INDEX?

1 Enter constant used below line.

? Balance computer index.

DD #.365C

\

PREVIOUS EDITIONS OF THIS FORM MAY BE USED UNTIL STOCKS ARE EXHAUSTED.

16708741 U. 5. SOVEANMERT PRINTING OPRICK

(

0G-91-10 YIVAUN



NOTE.—THIS TRANSPORT CLEARANCE FORM HAS RESULTED FROM TRIPARTITE AGREEMENT AND NO FURTHER CHANGES

MAY BE MADE TO IT WITHOUT PRIOR CONSIDERATION BY TRIPARTITE AUTHORITIES.
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Cross Reference
WEIGHT AND BALANCE CLEARANCE FORM F Gross Refirence For use Iy
TRANSPORT RCAF Form F. 115 C AN I'”; 0
(USE REVERSE FOR TACTICAL MISSIONS) 50M 551 (6797 01-1B-¢
DATE. AIRCRAFT TYPE FROM HUME STATION
MISSION/TRIP/FLIGHT/NO, SERIAL NO. T0 PILOT
LIMITATIONS R
i E ITEM WEIGHT Mé,{AN/DEX OR
CONDITION TAKEOFF LANDING WING FUEL ‘ ] '
H I | BASIC AIRCRAFT (From Chart C) T i [
2 ALLOWABLE 7 ' T
GROSS WEIGHT 2 0l ( Gal.) ! b
TOTAL AIRCRAFT T 3 | CREW (Noo i T
WEIGHT (Ref, 11) T T : 1
[ OPERATING WEIGHT = —>7 4 | CREW'S BAGGATH ] !
PLUS ESTIMATCD LANDING <[5 [ stewaro's couimmen 1 ;
OPERATING WEIGHT 6 EMERGENCY EQUIPMENT i
(Lef. 8) ' 1
7 | EXTRA EQUIFMENT R o
ALLOWABLE LOAD (Ref. 18) T ¢
(use SMALLEST figure) 8 | OPERATING WEIGHT P , i
3 PERMISSIBLE FROM TO (%0 M.A.Coor IN,| 9 | TAKEOFF FUEL ( Gal.) P Lo i
C. G. TAKEQFF —— — :
— ~ — 10| WATER INJ. FLUID ( Gad.) . o | S
4 PERMISSIBLE FROM TO (“p M.A.Coor IN ; . | " | —t .
C. G. LANDING 11 | TOTAL AIRCRAFT WEIGHT I [ ] i 1 | [
SLANDING 12 DISTRIBUTION OF ALLOWABLE LOAD (PAYLOAD) :
FUEL WEIGHT | UPPER COMPARTMENTS LOWER COMPARTMENTS
| SR T e
REMARKS COMPT,  PASSENGERS | COMPT|  PASSENGERS
| [T oo ——{  CARGO = -—-——{ CARGO
! ' NO WEIGHT No. | WEIGHT | i o
GO el ] : : ) -
ioA ! : | |
- - — +
B | i i
; . ' ; ¥
L c Ll ‘
i i 1 t T
o i
TV T i ! i
E | | | . | I
- |
+ T T
F : ) | | ol
G [ j [ T
r t + +
H ! | i i
L i
— +—t
' 1 |1
3 } o
K ! T
TOTAL FREIGHT L | T i [
TOTAL MAIL M [ 1 |
COMPUTER PLATE NUMBER (If used) N s
0 | !
t Enter constant used. P
2Enter values from
current applicable T. O. FWD | BELLY
1 Applicable to gross AFT | BELLY l
weight (Ref. 15).
$§ Applicable to gross
weight (Ref. 20).
5Ref. 9 minus Ref. 17.
CORRECTIONS (Ref. 14) 13 TAKEOFF CONDITION (Uncorrecied) i
CHANGES (4 or —) 14 CORRECTIONS (If required) \
COMPT ITEM 15 TAKEOFF CONDITION (Corrected)
WEIGHT | o ufiOEX OR :
16  TAKEOFF C. G. IN % M. A. C. OR IN.
17  LESS FUEL
18  LESS AIR SUPPLY LOAD DROPPED
19 MISC. VARIABLES
20  ESTIMATED LANDING CONDITION
21 ESTIMATED LANDING C. G. IN T M. A. C. OR IN.
COMPUTED BY
o SIGNATURE
TOTAL WEIGHT REMOVED | — - WEIGHT AND BALANCE
AUTHORITY
TOTAL WEIGHT ADDED + + SIGNATURE
PILOT
NET DIFFERENCE
(Ref- 14) SIGNATURE

FORM
SEPT 54

DD s 365F

Li——=G7910-5

PO

A2-11
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WEIGHT AND BALANCE CLEARANCE FORM F FOR USE IN

T. O. 1-1B-40 &
TACTICAL AN 01-1B-40
(USE REVERSE FOR TRANSPORT MISSIONS)
DATE AIRCRAFT TYPE FROM HOME STATION
MISSION/TRIP/FLIGHT/NO. SERIAL NO, T0 PILOT
REMARKS 1INDEX OR Fd
REF ITEM WEIGHT MOM/ —
1 { BASIC AIRCRAFT (From Chart C)
oL ( Gal.)
2
3 DISTRIBUTION OF LOAD
CREW
COMPT. BAGGAGE CARGQ AND
NO. | WEIGHT -
COMPUTER PLATE NO, (If used)
Pertinent instructions to the pilot for shifting load and 4 OPERATING WEIGHT
crew during takeoff and landing should be noted above. COMPT. ROUNDS CALIBER
CORRECTIONS (Ref. 11)
z
CHANGES (+ or —) S
z
COMPT. ITEM WElGHT ln/msx oR 5
MOM
2 J
6 | FORWARD
J
7
s aT
£y
8%
O | EXTERNAL
4
ROCKETS
7 | BUILT IN ( Gal)
BOMB BAY ( Gal.)
] EXTERNAL ( Gal.)
2
8 WATER INJ. FLUID ( Gal.)
9 | JaTO OR RATO
TOTAL WEIGHT REMOVED - -
10 | TAKEOFF CONDITION (Uncorrected)
11 CORRECTIONS (If required)
TOTAL WEIGHT ADDED + +
12 | TAKEOFF CONDITION (Corrected)
13 | TAKEOFF C. G. IN S M. A. C. OR IN.
NET DIFFERENCE (Ref. 11)
14 | JATO OR RATO
LIMITATIONS » | BOMBS
&
2GROSS WT. TAKEOFF (1b.) 1GROSS WT. LANDING (b.) wi" AMMUNITION
Y )
5§ FUEL
3 PERMISSIBLE FROM T0 (% M. A. C. =
C. G. TAKEOFF or IN)
¢« PERMISSIBLE FROM TO (% M. A.C. | 15 | ESTIMATED LANDING CONDITION 5
C. G LANDING or IN.) 16 | ESTIMATED LANDING C. G. IN 7, M. A. C. OR IN.

! Enter constant used.

1 Enter values from current applicable T. O.
3 Applicable to §ross weight (Ref. 12). WEIGHT AND BALANCE AUTHORITY (Signature)
4 Applicable to gross weight (Ref. 15).

COMPUTED BY (Signature)

PILOT (Signature)

DD ISFEO::N 365F 16—67910~4 J

A2-12

*U.S, GOVERNMENT PRINTING OFFICE: 1983-0-705-023/46512






