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MIL-W-251408B
31 October 1977
SUPERSEDING
MIL-W-251404

.

19 April 1973

MILITARY SPECIFICATION
WEIGHT AND BALANCE CONTROL SYSTEM (FOR ALRCRAFT AND ROTORCRAFT)

This epecification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE
. L}

1.1 This specification covers the requirements for Weight
and Balance Control Systems to provide for the management of mass character-
istics programs and to facilitate the preparation and submission of data
in etandard format during the life of an aircraft or rotorcraft contract
{ree 3.3},

-y @

2. APPLICABLE DOCUMENTS

2.1 . Issues of documents. The following documents of the
isgue in effect on date of iavitstion for bids, form a part of this specifi-
cation to the extent specified herein:

SPECIFICATIONS
HILITARY
' MIL-F-5572 Fuel, Alrcraft Reciprocating,Engine, Grades 80,
91/96, 100/130, 115/145
MIL-F-5624 Fuel, Afrcraft Turbipe and Jet Engine Grades
Jp-3, JP-4, and JP-5
- MIL~M~5920 Manuals, Technical, Basic Weight Check List and

. Loading Data

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improviag this document should be addressed to:
Engineering Specifications and Standards Department {Code 93), Naval Air
Engineering Center, Lakehurst, NJ 08733, by using the self-addressed Standard-

ization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.
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SPECIFICATIONS (Continued}

APPROVED WEIGHING FORMS

AN=-Q249 ' Alrcraft Actual Weight aﬁd Horizontal Balance
AN-9250 Aircraft Actual Weight and Vertical Balance
DD Form 365B Aircraft Weighing Record
{
STANDARDS
MILITARY
MIL-STD-480 Configuration Control - Engineering Changes,
Deviations and Waivers
MIL-STD-1374 Weight and Balance Data Reporting Forms for
: Adrcraft (Including Rotorcraft?
Part 1 Group Weight Statement
Part II ‘Detail Weight Statement
Part III Weight and Balance Status
PUBLICATIONS

TECHNICAL MANUALS

The requirements for these manuals are specified in the text of
this specification under the title "Weight Handbook.'" Reference to
any one of the ‘service manuals in the Contract Data Requirements List
(DD Form 1423) shall mean "Weight Handbook."

T.0. 1-1B-40 (Air Force) Handbock, Weight and Balance Data
T.0. 1-1B-50 (Air Force)

NA 01-1B-4C (Navy)

TM 55-405-9 (Army)

(Copies of specifications, standards, drawvings, and publicéti&ns

required by contractors in connection with specific procurement functions

should be obtained from the procuring activity or as directed by the
contracting officer.)

[\ ]
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3. REQUIREMENTS

1.1 General. The data covered by this specification are
intended for use in determining compliance with contractual requirements
for the management of weight and balance control systems of aircraft during
design and construction, 1ia establishing 8 systen of weight snd balance
control for operation of the aircraft, and in preparing balance compulerse
for class 2 aircraft. The imstructions and requirements of MIL-STD-1374
shall be applied in the compilation of data for Parts I and II, the Group
and Detail Weight Statements, required in aireraft weight reports.

3.2 Weight and balance control system. The contractor 1is
required to provide a Weight and Balance Control System that will ensure
Weight Control Management (1) through assignment of competent personnel,

{2} by utilizing edequate measuring devices and facilities, (3) by defining
techniques to be initiated to offset adverse trends, (4) by defining
requirements to sub-contractors and (5) by holding constructive periodic
design reviews. The contractor's system is subject to revievw and validation
by the .procuring 8gency. During pre-avard negotiation or jmmediately
following contract award, representatives of the prime contractcr OT assoclate
contractors shall consult with the procuring agency in certifying the pro-
cedure for Program Weight and Balance Control including the submission of

a Weight Control and Management Program Plan Report. Part of the Plan Report
shall be devoted to specifying the detailed interface between the Work Break-
down Structure system &5 degeribed by MIL-STD-881A and the Group and Detailed
Weight Statements.

3.3 Submittal of data. The weight and balance data specified
herein shall be submitted by the contractor during study, research and
. development or production contracts in accordance with the data acquisition
provisions of the contract. Normally, Contract Data Requirements List
(DD Form 1423) identifies by Data Item Description (DD Form 1664) the
quantity, frequency and distribution of specific welght and balance data
for a contract. For other contracts, data may be specified by reference to
specific paragraphs herein. -

. 3.3.1 Specification weight derivation. During the negotiation
stage of preparing a contract detail specification, the contractor shall
furnish a derivation of the vehicle weight for each draft of the specifica-
tion until the weight gtatus‘of the finsl draft 1s represented. The
derivation shall be based on the design proposal (on prototypeé or actusal
data when available) and shall be furnished on the Status Report Form
MIL-STD-1374, Part III. A description shall be appended explaining the
reasons for the weight changes since the previous draft. A list cf weight
of Government Furniehed Equipment, upon which the weights are based, shall
be attached. '
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3.3.2 Pogt design weipght analysis report. This report sghall \(
be prepared for an alrcraft designated by the procuring agency and shall be
submitted no later than 90 days after the aircraft is weighed. The purpose
of the report is tec provide, in a single document, a record of design
criteria, integrated design concept, and weightt information which will
serve as a baseline working document to be used during the acquisition
phase and contract service 1ife. A chronology of major design and/or
weight changes will be included to provide background information on the
aircraft design evolution. The detailed content and format of this report
shall be prepared by the contractor and submitted for approval to the
procuring agency. Compilation of the data for this report shall begin as
of the contract date. It shall be updated commensurate with the design
development of the aircraft and shall be maintained im an informal but
organized status. This informal data shall be available for review by the
procuring agency as an aid during program weight reviews. The report shall
be divided into four major sections consisting of:

: a. Pre-contract development. This section shall
document the configuration development from the contractor's.initial proposal
and ending with the aircraft configuratian at contract award.

‘b. - Contract design development. This section shall
document the mass properties control program, including a history of weight
and design changes resulting from this program. This section ehall also
include all significant design development changes, in chronological order.

from contract avard to the desi nated afireraft,

c. Detail design analysis. This section shall present
the description and analysis of the designated aircraft. Included in this
section shall be an aircraft general description, Group and Detall Weight

Statements, criteria, and detaill design description .and functlonal analyses
for each structural and system group.

d. Appendices. The procuring agency will require,
unless specifically waived, an appendix to this report. The agency will
specify the effectivity of the appendix (i.e. to which aireraft, by production
number, the appendix shall be applicable) and the submittal data, which
will usually be close to the IOC (initial operatiomal capability) date.

(1) The appendix shall describe the changes made
to the given aircraft as well as & short description of the service problems
or defects that precipitated the changes. It is intended that the appendix
to the Post Design Weight Analysis Report will provide a runmning account of
the weight history from the designated aircraft of paragraph ¢ above,

. {2) On gubsequent contracts the procurlng agency
may require further appendices to cover later changes. In such cases the

procuring agency will specify the submittal dates and effectivities as
above.
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3.4 Weight and balance classification. For weight and

balance control purposes, aircraft are divided into the fellowing classi-
fications.

3.4.1 €Clags 1A. Class 1A aircrafc are those whose recommended
weight or c.g. limits can not be exceeded by loading arrangements normslly
employed in tactical operations, and therefore need no loading control.

3.4.2 Class 1B. Class 1B aircraft are those whase recommended
weight or c.g. limites sometimes can be exceeded by loading arrangements
normally employed fn tactical operations, and therefore need loading control.

3.4.3 Clags 2. Class 2 aircraft are those whose recommended
weight or c.g. limfts can readily be exceeded by loeding arrangements
normally employed in tactical operations, and therefore need a8 high degree
of loading contrel.

3.4.4 Classification assigrment. Weight and balance classi-
fications will be determined by the procuring activity and assigned 1n the
alrcraft detail specification.

3.5 Handbooks &and balance computers. The ;equiréments
outlined below for the Weight Handbook and balance computer apply to
production and preproduction aircraft.

3.5.1 Class lA aircraft. There are no requirements for data
to be delivered sboard Class lA aircraft. Charts A and E for the Weight
Handbook es specified herein shall be furnished to the procuring activity
to provide data for use by field weight and balance personnel and overhaul
activities in periodic weight and balance checks.

3.5.2 Class 1B aircraft. The contractor shall complete the
Weight Handbook which shall be placed in the data case of each aircraft
prior to delivery.

3.5.3 Class 2 aircraft. The contractor shall complete the
Weight Handbook which shall be placed in the data case of each aireraft
prior to delivery. 1f Government-furnished balance computers are not
received prior to delivery of any aircraft on Navy contracts, the informa-
tion furnished in Figure ! shall be inserted in the front of the applicable
Weight Handbooks. :

3.6 Weight and balance dats.

3.6.1 Preproduction contract. Unless otherwise specified,
the following weight and balance data, and necessary weighings, are vequired
under a preproduction contract:

a, Estimated Weight Report.

b. Weight and Balance Status Repuori.
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Subj: Model , Balance Cimputer - Instructions -
Concerning
The balance camputér, Load Adjuster Plate ', wvas not avail-

able for ingtgllation in this aircraft prior to delivery. Chart B shall be
used in the interim. The weight and balance personnel of the activity
receiving this aircraft shall complete the form shown telow and forward it
to the indicated addressee. Arrangements will be made to have the Load
Adjuster furnished as soon as available. Upon receipt of the Load Adjuster,
the following shall be accomplished:

(1) 1Install the Load Adjuster on the clip located
{(Contractoer shall give locatiom).

(2) Insert the Instruction Pamphlet (provided with
each Load Adjuster) at the end of Section 3 of
the Weight Handbook installed in the aircraft.

{3) Remove this sheet from the handbook.

—————

To: Commander, Naval Air Systems Command
Attn: Evaluation Division, Weight Control Bramch (AIR-5062)
Washington, D.C. 20361 .

Model Alrcraft, Bureau No. was

]
s2lduwarad hy tha contractor srigr to rtha avalilshi{lity
TLAIVELTW WYy =T Wi/flilsiBuWs Pihivi W Rl GYOLLGWa s S §

L*%
of the Load Adjuster. Arrange for shipment of the
one Load Adjuster, Plate , to the following

addressee.
(Contractor to £fill in ' Signature
aircraft model, and plate: (Weight and Balance Personnel)

number {f available)

FIGURE 1. Rotice to be inserted in the Weight Handbook if
- Government-furnished balance computers are not
received prior to aircraft delivery.




o~

Downloaded from http://www.everyspec.com

MIL-W-25140E

,,,,,,,,, £

c. Calculated Weight Report: The requiremeénts ior
the Calculated Weight Report may be eliminated or reduced upon specific
approval by the procuring activirty.

d. Sample Charts A and E.
e. Actual Weight Report - First Aircraft.

; f. Appendices 1o Actual Weight Reports rtequired priorc -
to conducting procuring activity tests.

g- Final Appendices to Actual Weight Reports.

- h. Actual Weight Report: Intermediate and Last Aircraft.
If a contract provides for more than one preproduction aircraft, an Actual
Weight Report - Intermediate Aircraft shall be submitted for each additional
aircraft unless otherwise stated in the contract. If only minor changes have
been made since the last previous Actual Weight Report, a report detailing
these changes, (fncluding their effect on actual eand contract/guarantee weight

and balance, and the contracter respeonsibilicy under or overweight) will be

sufficient.

i. If alternate power plant installations, alternate
wings, or other alternate major components are included iu the program, weighi
and balance information shall be ruppiied for all alternate items and for
the complete aircraft with the alternate items installed. These dara shall be
included as an appendix to the appl?cable calculated and actual weight reports.

Actual weighings of alternate components and, if necessary, the complete atrcraft

with alternate components installed shall be made to insure accurate data.

3.6.2 Production contract. The following weight and balance
data, and necessary weighings, are required under a production contract:

a. Estimated Weight Report.

b. Weight and Balance Status Report: Required when
specifically requested by the procuring activity.

Report has been submitted for preproduction aircraft and only minor changes
have been made on the production aircraft, a report detailing these changes
and their effect on the calculated and contract/guaranteed weight and balance
will be sufficient.

€. Calculated Weight Report: If an Actual Weight

d. Sample Charts A and E.
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e. Actual Weight Report ~ First Aircraft: With the
specific approval of the procuring activity, the Detail Weight Statement
{(MIL-STD-1374, Part II), the weight empty detail balance calcula-
tions, and all vertical c.g. data may be omitt2d from this report, and
furnished in the report for the fifth aircraft.

f. Appendices to Actual Weight Reports required
prior to conducting procuring activity tests.

g. Final Appendices to Actual Weight Reports.

h. Actual Weight Report - Intermediate Aircraft:
Reports shall be submitted as follows:

{l) For the 5th and 10th aircraft.

(2) Bach 20th aircraft. Weighings or reports may
also be required for any other aircraft when specifically requested by the
procuring activity. This applies particularly in the case of production
contracts for a small quantity of aircraft, or a very lov production rate.
Where possible, reports shall be scheduled for the first aireraft in which
mejor changes or an accumulation of minor changes are incorporated. Therefore,
the contractor sghall submit to the procuring activity a proposed revised
schedule when the production blocks are initislly establisghed, when major
changes, program deceleration, cumulative effect of changes.and major re-
scheduling of blocks warrant further adjustment, and when selection of aircraft
for procuring activity tests (Navy demonstration and trials) is wmade. Minor
deviations from the schedule may be approved by the local representative of the
procuring activity. and appropriate note of the deviation included in the letter

subumitting the report.

1. Actual Weight Report - Last Aidrcraft.

j. If a contract is for the same type of aircraft, with-
out major changes, and is to run consecutively to a previous contract, any
or all of the following modifications to the above requirements may be made,
subject to gpecific approval by the procuring activity:

(1) Omit the Estimated, Calculated, and Weight
Status Reports. .

(2} Omit the Actual Weight Report - Last Aircraft
on the previous contract. :

(3) Substitute an Actual Weight Report - Inter-
mediate Aircraft for the Actual Weight Report - First Aircraft.

(4) Omit the appendices to the Actual Weight Reports.

(5) Omit the Actual Weight Report - Intermediate
Alrcraft for the 5th and 10th airecrafec.

(
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k. Printed copiles of released and revised Charts A
and E as gpecified in 3.7.9.6.

3.6.3 Engineering Change Proposals (ECP's). Data affecting
weight and balance shall be furnished in the comparable form of Figure 2
as an enclosure to appropriate ECP's., The submittal and preparation of
ECP's is governed by MIL-STD-480, Configuration Control - Engineering Changes,
Deviations and Waivers. A separate copy of the weight breakdown of the

. ECP shall be submitted directly to the cognizant Air Force mass properties
" engineer when specifically requested. The data shall be resubmitted, as

above, when ECP's are revised or when Specification Change Notices (SCN's)
and Contract Change Notices (CCN's) differ frcc previously submitted date.
Summaries may be submitted in 1lieu of the Figure 2 format when the resubmittal
is identical to the initial ECP weight data. The following requirements also

apply:

a. The weight breakdown chall be furnished in enough
detail to allow weight accountability for MIL-S5TD-1374, Part II items sffected.

- No breakdown is required for a structural change of less than 10 pounds.when

the total ECP affects only one air vehicle part. Change affecting more than
one part shall be treated in a manner indicated by Figure 2 regardless of the
net weight change involved. The weight report on which the weight breakdown
and balance data &re based shall be veferenced by number, date, and title.
Weights of Government-Purnished Aircraft Equipment (GFAE) items deleted shall
be the specified weights on which the current guaranteed weight empty 1is baced.
The weights of GFAE items esdded, upon which the reviged contract/guaranteed
weight empty will be based, shall specifically be listed. In any case, vwhere
the change in contract/guaranteed weipat empty will differ materially from

the change 1n predicted weight ewpty, becsuse of differences between specified
and predicted weights of GFAE or other reasons, appropriate comment shall be
included calling attention to and indicating the magnitude of the differences
in weight and c.g. changes.

b. The useful load change shall be given for all
missions on which performance guarantees are based and for all weight con-
ditions that are cricical for design of the vehicle. ’

. When a proposed chenge involves a large c.g. shifc,
information or comment shall be included to justify that loadings exceeding
anticipated c.g, limits will not result.

d. VWhen a proposed change involves a msjor modification
of one sircraft or group of aircraft, the data required above shall be
submitted in the form of a brief weight report deriving the calculated and
contract/guaranteed weight and balance of the modified aircraft, normal load-
ing, and the most forward and aft loading conditionms.
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MODEL XYZ - CONTRACT 00000 - WEIGHT INCREASE

ECP MO,
Date

Prepared by:

FOR CHANGE FROM TWD TO FOURL 20MM CUN INSTALLATION

———e.

CONTRACTOR-
FURN1ISHED ARM MOMERT
GFAZ MATERIAL IRCHES INCH. LBS
WEICHT EMPTY
Ty T - B rr 1Y ri | LK 4% 4 mEswEL
LTINS REAUYED {G} {- 81.5) {-21873)
~Cun and kmounition Bo - 19.0 275.0 - 8225
Access Doors
Amcashition Feed and Case - 1.3 273.3 - 356
‘Ejection Chutes
Gun Mounte snd Supporte - 4.2 254.8 - 107%
Cabling, Wiring and Plugs - 17.0 307.3 - 522
Gun Beans and Support Frames - 3.0 270.0 - 180
Asmunition Compartment Floor - 6.0 70.0 - 1620
1TEMS ADDED {0) (+122.0) {+33762)
“Cun and Amounitfion Box 28.5 176.5 1823
Access Dooras
Amcnition Feed and Case 1.6 71,5 985
Ejection Chutes
Cun Mounts and Supports 8.4 254 .8 2140
Cabling, Wiring and Plugs 21.7 307.3 [1.1.].]
Gun Beans and Bupport Frames &9.8 270.0 13446
Ammunition Cowpartment Floor 10.0 270.0 2100
40.5
Total Weight Empry Change + 40,5 1b, +11087
USEFUL LOAD
TTEHS ADDED:
~ Gun, Adapter & Retainers {2) 204.8 269.0 55091
Aft Cun Mount - UPR. (2) 4.0 272.0 1088
Feaed Mechaniem - UPR. L/R (2} 26.0 278.0 7228
Case and Link Ejecrion Chuce - 6.0 277.0 1662
UPR. L/R
Axxmunition dox - UPR. L/R 16.0 277.0 o432
Mountings and Misc, EZquipment 49.9 270.0 13472
Amounition 250 Rde. 177.0 273.0 48321
407.8 75.9
Total Useful Load Change +483.7 1b. 157.6 + 76260
Gross Weight Change +324.2 1b. 166.6 87347
*GROSS WEIGHT, GUNFIGHTER 28003 454.8 12736133
CROSS WEICHT CHANCES 524.2 166.6 87347
REVISED GROSS WEIGHT 28527.2 4469.5 12823480

The groes weight c.g. is moved 5.3 inches or 1.7 percent MAC,
*Weight and Balance Report Fumber 24569 dated 1 June 1971.

-
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3.6.4 ) Amended preproduction and production contract. 1If a
contract is amended to provide for a major modification of one aircraft or
group of aircraft, the contractor shall submit the following additional
reports as soon as data are available (data previously submitted for the
propesed change may be referenced and need not be duplicated):

a. Actusl Weight Report - Intermediate Aircraft for
the first modified aircraft, except that partial or complete detail weight
statement and balance calculations as necessary shall be included to show
differences over the detailed data furnished for the basic aircraft.

b. Revised sample Charts A and E, when applicable.
If the wmodification to the aircraft does not require these charts to be
changed, a written statement to that effect will fulfill this requirement.

: " ¢. The procuring activity will specify what additional
actual weight reports are required when the contract is amended.

3.6.5 Contract for modification of new classes 1A, 1B, ‘and
2 aircraft subsequent to acceptance and prior to service. The following
requiremente ehall annlv: .
sERTES ISR S GaBas Syrr~J

a. Sample Charts A and E shall be submitted if
revision of the balance computer is necesgsary because of modifications
incorporated.

b. Appendices shall be submitted to the weight reports
for applicable blocks furnished under the production contract requirements.
These eoppendices shall detail the modifications incorporated, thelr effect
on weight euwpty, useful loads, gross weights, the extreme c.g. conditions,
and the basic weight data. Representative aircraft shall be weighed after
modification, preferably the same aircraft which were weighed under the pro-
duction contract requirements, and an approved weighing form and derivation
of the weight empty included in the appendices. The appendices shzll be
submitted not later than 30 days after the aircraft are weighed. Subject to
approval by the procuring activity, the reweighing of aircraft may be omitted
when changes in weight and balance are minor.

c. For classes 1B and 2 aircraft, the Weight Handbook
shall be brought up to date. - If charts are extensively revised, new charts
shall be prepared and inserted. '

d. Printed copics of released, or revised, Charts A and
E shall be submitted as specified in 3.7.9.6.

1t
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3.6.6 Contract for modification classes lA, 1B, and 2 aircraft
A trmemnd Fomen =mewrd o Thn Fallmsdomae mansidemamante =L _v3 ___1__.
LCLULTIE] LIUL BELVLILE. &L AVLLVWLUE LGUuilLlTWEULD snaxri appliy.

a. Sample Charta A and B shall be submitted if revision
of the balance computer is necessary because of modifications incorporated.

b. Bach aircraft shall be weighed after modification.
Each aircraft shall be wveighed prior to modification unless specifically
waived by the procuting activity. .

- One copy of the weighing form, and the .completed
Charte A, C, and E for the lst, 10th, 20th, and each subsequent 20th modified
aircraft shall be submitted to the ‘procuring activity not later than 30
days after the aircraft is weighed, with a listing of gerial numbers, béslc
veights, arms, and moments (corrected to a standard typical inventory to
permit comparison of weight and c. 8- variations) for all aircraft wodified
during that period.

d. For classes 1B and 2 aircraft, the Charts A, C,
and E daca in the Weight Handbook shall be brought up to date, If the
charts are extensively revised, new charts shall be inserted. A new handbook
shall be prepared if the original has been mutilated or lost.

e. Subject to approval by the procuring activity, the
requirements of 3.6.5 may be substituted for aircraft returned for modifica-
tion after- limited service.

3.7 . Preparation of data. Each weight and status report
shall be bound in a single folder with the data given in the order speclfied
herein. The configuration of the aircraft for which data are submitted

shall represent the official or contractual conficurarion since the original
sghall represent the oIlflclal contractual conriguration singce the criginal

specification, as modified by changes of applicable effectivity. Pending
changes shall not be included unless they have appropriate effectivity..

3.7.1 Weight and Balance Status Report. Unless otherwise
specified, this report shall be submitted every month beginning immediately
after the contract is let, and continuing on preproduction contracts until
the Actual Weight Report is submitted for the aircraft as delivered to the
procuring activity for final tests (for Navy, Part II smd I1I1 demonstratioms
and the trials) and on production contracts until the Actual Weight Report
for the first production aircraft is submitted. Additional submittals will
be required by the procuring activity if weight or c.g. are considered to
show an undesirable trend. The Weight and Balance Status Report (MIL-STD-
1374, Part 1II) shall represent the status as determined by the contractor's
running weight control records at the end of the period noted by the date
on the form, and shall be submitted not later than 15 days after completion

12

(/"
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of the design-phase represented by the report. Formal acceptance or
approval by the procuring activity is required for the status reports. The
following general instructions shall apply in their preparation:

a. In the inirial issue of the status report, the
1locates woiohts smong tha upiaht groups of the gl;iuiggl

coantrastnr ln.nu rea

il s = Teallocate

specifica:ion or the original guarantee welght empty. as deemed necessary
from the best information availahle at the time, provided that specified
welights of GFAE and the total specification or contract/guaranteed welght
empty aud useful load are unchanged. The purpose of this reallocation is

to afford an opportunity for revising the contract/guaranteed weight breakdown
to represent the then best available information on weight distribution and
c.g. This distribution, as modified by later decreases and increases for
Government responsibility changes and GFAE variacions, will serve as the
basis for determining under or overweight of the various groups.- The group
under or overweights are for comparative purposes only, since the contractor
guarantees the total weight empty rather than the group breakdown. When

such reallocations are made, complete information on all weight transfers
among the groups, and their effect on c.g., shall be furnished as an appendix
to the initial issue of the report. If the Estimated Weight Report has
already been furnished, any major differences which wili affect the use of
-the Estimated Weight Report as a reference -source for arm a&nd ¢.g. data
shall also be included.

b. The initial igsue of the status report ghall
include reference to the source of the recormended c.g. limits, brief
indication of the critical flying qualities or structural consideratiouns
which dictated these limits, and reasons for any tapered or special ¢.g.
restrictions. Similar data shall be furnished whenever limits are revised.

c. When mockup changes are introduced imntc the status

report, complete information shall be submitted as an appendix to that
issue, including brief descriptive identification of the changes, weights,
arms, and moments, aod a summary of their effeet on the contract/guaranteed

and predicted weight &nd balance of the aircraft.

. d. A brief discussion shall be included with each
issue of the status report describing the reasons for all major contractor
responsibility weight variations and c.g. shifts, focluding any remedial
measures being investigated or applied.

e. At the times when the current weight status and
e brought into agreement with the Calculated Weight Report and the

c.g. &r
results of the acrual weighing of the completed aircraft, appropriate note
to this affect shall be made, and the Calculated or Actual Weight Report
shall be referenced by number, date, and title. .

[
Ll
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f. During the flight test phase, 1f changes in the
current weight status in a status report period are less than (.25 percent
of the weight empty or 25 pounds, whichever is the larger, and the weight.
empty c.g. shift is less than 0.5 percent MAC for aircraft or 0.5 inch for
rotorcraft, -the status report for that period may be omitted and the pro-
curing activity notified by letter; however, & report shall be submitted
when the cumulative effect of changes since the last report teachea these
values. . :

8 If a major modification 1e to be incorporated in
one or a group of aircraft on the contract, information on the weight and
¢.8. status of the modified aircraft shall be {ncluded as an appendix to
the status report. Status information furnished may be in the form of
differences over the basic model, and shall continue a8 a separate report,
if necessary, until the modified sircraft is delivered to the procuring

activity for final tests (for Navy, Part 11 and III demonstrations and the
trials).

3.7.2 Estimated Weight Report. This report shall be sub-
mitted after the contract has been awarded, but not later than 30 days
after contract signing. "Weights shown in this report shall be asccurate and
couplete, and shall be in agreement with the original contrnctlguarnntaed

weight empty. The following data shall be included in the report in the
order shown:

a. A table summarizing the ueight moments of 1nertia
and c.g. (horizontal, ‘lateral and vertical) data for the weight empty amd
all-gross weight conditious covered ion the balance calculations. Dimen-
sional data (suitably illustrated by a small profile sketch of the aircraft)
locating the horizontal and vertical moment axes and MAC or main rotor
centerline shall be given below the table. The recommended c.g. limits

3.7.1(b).

shall be ghown on, or tabulated below, the profile sketch. Refer to raragraph

b. Group Weight Statement: (MIL-STD-1374, Part I)

c. Detall Weight Statement: (MIL-STD-1374, Part II)
This statement is intended primarily to show that all power plant and .
equipment items have been considered; all groups, however, shall be detailed
as completely as the data will permit at this stage of the design.

- d. The following weight and balance calculations’
{Refer to Section 3.8): . :

14
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(2) Gross weight balance calculations for all
loading conditions listed in the aircraft contract detail specification,
and for the most forward and the most aft loading conditions attainable as
-'defined in this specification. When an aircraft can be operated with more
than one type of fuel, data shall be included for all types.

(3) Derivation of the moment change owing to
retracting the alighting gear.

(4) Weight, arm, and woment data for all altermate
or epecial load items for which provision is made, and the effect on the
primary or other applicable load conditionm.

€. Center of Gravity Envelope diagram showing a plot

_of weight vs c.g. similar to Figure 3 for all loading conditions listed in

the specifications and for the most forwvard and aft loading condition attainahbl
to {l1lustrate the effect of expendable and variable items of useful load and
alighting gear retraction. ~

f. List of GFAE and weights.
R Structural diagrams of wing, rotors (for rotorcraft),

tail, body, nacelles, and alighting gear showing and identifying the follow-
ing, as appropriate:

component.

{(2) Scales in inches for determining horizontal
and vertical dimensions.

(3) Principle structural stations and dimensioun to
structural station 0 of the component.

(4) Location of the leading edge and length of
the MAC or rotor centerlines.

(5) Surfaces, such as allerons, flaps and other
high 1ift devices, rudder, elevator, etc.. with hinge lines showmn 1in correct
locations. .

(6) Spar locations, major joints, and fold axes.

(7) Fuel tanks, wheel wells, boub bays, and other
major cutouts. Coam :

15
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GROSS WEIGHT - 1000 LBS.

ROTE: Based on fuel at 6.0 lb/gal.

14 - For Automatic fuel comsumption
Fwd limit sequence operation, See Flight Hand~
takeoff book.

33 —{ (Nose wheel (1) Full tanks 1,506 gal.
strength) (2) 1,200 gal. (fus. tanks)

32 - (3) 1,162 gal. (fwd 318, ctr 502,

aft 342)
(4) 904 gal (fwd 189, ctr 502,

31 aft 213)

{5) 526 gal (ctr 502, aft 24)

30 (6) 502 gal (ctr only)

(7) Empty tanks
29 Drop 5,000 1b.
external stores
1
28 - No external
stores
27 —
26 —
— Combat
, v
3 4‘.——Expend Apmo
{retain cases and

24 4 1inks)

23 7| & >
5 5| E

22 — -1
S §~

b

21 h

20

19 —

— Gear up
18 — === Gear dowm
17 | T T 1 1 1 1 |
24 25 26 27 28 29 30 31 32 33 34 s

Cg in percenf MAC

FIGURE 3. Sample center of gravity envelope diagram.
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(8) Centerlines of engine mounting points.

{9) Lengths, depths, and widths for body, nacelles,
booms, and floats to identify the extent of the areas listed in the Group
Weight Statement.

: (10) Crosshatching of the outlines of wing and
tail gross aress blanketed by the body, to identify the extent of the Lreas
listed in the Group Weight Statement.

) (11) For rotorcraft, an outline sketch of the
transmission system, showing shafting and gearboxes from the engine through
the system to the rotors, with design horsepower, torques, and gear ratios
noted thereon for both 1/2 hour and continuous ratings. .

3.7.3 Caleulated Yeiaht Renort, This report shall be submitted
for preproduction contracts approximately midway between the stages of
design representiad by the Estimated Weight Report and the first Actual
Weight Report and for production contracts as soon as practicable after the
contract has been awarded, but not later than 30 days after the design
phase represented by the report. When Weight and Balance Status Beports
are required, the Calculated Weight Report shall be coordinated with the
current weight status and c.g. in the current status report, and the applica-
ble status report shall be referenced by number, date, and title. Weights
shown in this report shall be as accurate and as complete as possible with
the information available. The following date shall be inciuded in the
report in the order shown:

a. A table summarizing the weight, moments of inertia
and c.g. (horizontal, lateral and vertical) data for the weight empty and
all gross weight conditions covered in the balance calculations. Dimensional
data (suitably illustrated by a swall profile sketch of the aircraft)
locating the horizontal and vertical moment axes, and MAC or main rotor
certerline, and reference to the applicable Weight and Balance Status
Report ghall be given below the table. The recoumended c.8. limits ghall
be shown on, or tabulated below, the profile sketch. Refer to paragraph
3.7.1(b).

b. Group Weight Statement: (MIL-STD-1374, Part I).
c. Detail Weight Statement: (MIL-STD-1374, Part D).

d. The following weight and balance calculations
(Refer to Section 3.8): ) :

(1) Weight empty detail balance calculations.
(including alternate alighting gear). . ’ '

17
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(2) Gross weight balance calculations for all
loading conditions listed in the aircraft contract detail specification,
and for the most forward and the most aft loading conditions attainable.
When an aircraft can be operated with more than one type of fuel data
shall be included for all types.

(3) Derivation of the moment change owing to
retracting the alighting gear.

{(4) Weight, arm, and moment .datas for all alternate
which provision is made, and the affect on-the
load condition. -

or apecial
primary or

-@. Center of Gravity Envelope diagram showing a plot
of weight vs c.g. similar to Figure 3 for all loading conditions listed in
the specifications and for the most forward and aft loading conditions
attainable, to illustrate the effect of expendable and variable items of
useful load and alighting gear retraction.

f. A tabulation of specified and current weights of
811 GFAE included in the weight empty and determination of the net under or

smwnsnd e af P S .

overwelght of this eguipment, snd & separate tabulation of similar data for
GFAE included in the useful load. All changes in the list as given in the
original contract specification for the aircraft shall be explained by
suitable comment and reference to change orders, ECP's, etc.

g. A tabulation of all authorized changes included in
the reported weight empty and useful load, the weights and the groups to
which the weights are allocated. Pending changes which have been incor-
-porated shall also be listed separately. Changes shall be identified by
the contract change letter, or change order oumber, designations, and by
subject. Correspondence féferences or ECF numbers may be used for ‘pending
changes.

h. A tabulation deriving the contractor responsibility
weight empty under or overweight, as follows:

(1) The original contratt/guatanteed wveight empty.

(2) The weight empty increases or decreases owing
to the weights of (a) authorized changes, (b) pending chaeges, and (c) the
net under or overweight of GFAE.

. (3) The original contract/guaranteed weight empty
as modified by (2) above.

(4) Comparison of the calculated weight empty
with the revised contract/guaranteed weight empty derived in (3), to obtain
the contractor responsibility under or overweight.’

18
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i. . Structural diagrams, corrected to date.

b For production aircraft, a summary of changes and
weight and balance differences over the prototype aircraft. When Weight
and Balance Status Reports are not required, include information on any
anticipated change in recommended c.g. limits, with reference to the source
of the recommended limits, brief indication of the critical flying qualities
or structural considerations which dictated these limits, and reasons for
any tapered or special c.g. restrictions.

3.7.4 Actual Weight Report - First Aircraft.. This report
shall be submitted not later than 45 days sfter the aircraft is weighed,
except that if the aircraft is assigned for test purposes, the report shall
in no case be submitted later than the time of delivery to the testing
activity. The following data shall be included in the report in the order
shown:

a. Serial numbers of the aircraft for which this
report is considered to be representative.

b. A table summarizing the weight, moments of inercia
and c.g. (horizontal, lateral and vertical) data for the weight empty and
all gross weight conditions covered in the balance calculations. Dimensional
data (suitably illustrated by a small profile sketch of the aircraft)
locating the horizontal and vertical moment axes, and MAC or main rotor
centerline, shall be given below the table.

c. Group Weig'.t Statement: (MIL-STD-1374, Part I).

d. Detail Weight Statememt:
e. Weighing Form: An approved weighing form, and
when specifically requested by the procuring activity, Form AN-9250.

f. A detailed list of the fitems, weights, arms, and
moments to be added to or subtracted from the as weighed condition to
arrive at the weight empty data. A separate list of items, weights, arms,
and moments shall be made for any test equipment or ballast inmstalled in
the aircrafe at the time of weighing. For classes 1B and 2 aircraft, a
separate list of items, weights, arms and moments added to the weight empty
data to arrive at the basic weight moment shown in the Weight Handbook.
Fqotnotes, including applicable letter references, shall call attention to
any weight empty items authorized to be omitted at delivery. or temporarily
omitted because of shortages or other reasons.-
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C e All weight and balance calculations (refer to -
Section 3.8) from the Calculated Weight Report, corrected to agree with
actual weight and c.g. data. Calculations for the alternate conditions not
covered by the weighing .shall be based on the results of actual weighing of
the alternate alighting gear components, if available, or the alternate .
alighting gear data shall be identified as estimated or calculated. For
seaplanes, the weights, arms, and moments for main and auxiliary beaching
gear, as ipstalled during a weighing, shall also be listed. Label data
"ealeulated” 4f actusl weights aTe not avallable. All calculations shall
be given in at least as much detail as in the Calculated Weight Report.
Actual weighte shall be used for all contractor-furnished items and for the
Government-furnished items installed by the contractor. HNominal (specified)
veights ghall be used for all other Government-furnished items.

h. Center of Gravity Envelope diagran showlog a plot
of weight ve ¢,g., similar to Figure 3 for all.loading conditions listed in
the specifications and for the most forward and aft loading condition
attginable, to illustrate the effect of expendable and variable items of
useful load and alighting gear retractionm.

1. A tabulation of specified and actual weights of
all GFAE included in the weight empty based on weighings of the items of
equipment prior to instellation in the first sircraft, and determination of

‘the net under or overwelight of this equipment. A separate tabulation of

eimilar data for GFAE incliuded in the useful load. All chenges in the list
as given in the original contract epecification for the aircraft shall be
explained by suitable comment and reference to change orders, ECP's, etc.

. J. A tabulation of all authorized changes included.in
the reported weight empty and useful load, the weights, and the groups to
which the weights are allocated. - Pending changes which have-been incorporated
shall alsoc be listed separately. Changes shall be identifjed by the contract
change letter, or change order number, designations, and by subject.
Correspondence references or ECP numbers may be used for pending changes.

k. A tabulation deriving the contractor responsibiliry
weight empty umder or overweight, as follows:

(1) The original contract/guaranteed weight empty.

(2) The weight empty increases or decreases ouing
to the weighte of (a) authorized changes, (b) pending changes, and.{c) the
net under or overweight of GFAE.

(3) The original contractlguaranteed weight empty
modified by (2) ghave,

. (4) Comparison of the actual welight empty with
the revised contract/guaranteed weight empty derived in (3), to obtain the
contractor responsibilicy under or overwelght.

1. Unusable fuel and oil dats as epecified herein.

20
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m. Structural diagrams, corrected to date.

n. The Weight Handbook, including weighing form,
Charts A, C, and E, (and Form DD-365F for class 2 aircraftr). Chart A shall
be checked to show the inventory applicable to the basic weight data derived
in the report and entered in Chart C.

o. When the Weight Handbook is not required, infor-
mation on:

(1) The type and location of leveling device and
the means provided for taking measurements during weighings, in descriptive
or diagrammatic form.

(2) The c.g. limits recommended by the contractor.
For totorcraft, if necessary. calculations shall be included converting
limits in terms of inches from centerline of rotor to limits in teyms of
inches from reference datum.

3.7.5 Actual Weight Report ~ Intermediate Aircraft. This
report shall be submitred not later than 45 days after the aireraft is
welghed, except that if the 2ircraft is assigned for test purposes, the
report shall in no case b: submirted later than the time of delivery to the
testing activity. The fallowing data shall be included in the report in

the order shown:

S : Serial pmbers of the aircraft for which this
report is considered to be representative.

b. A table summarizing the welght and horizontal c.g.
data for the weight empty and the primary gross weight condition. (Wten
thanges are incorporated which materially affect vertical c.g. data submitted
in 8 previous report, the weights, arms, and moments for the changes and
their effect on the vertical c.g. shall be included in the balance calculations
and in the summary.) Include lateral calculation when required.

c. Group Weight Statement: (MIL-5TD-1374, Part I).

d. Detail Weight Statement (MIL-S5TD-137&4, Part II)
when required by the applicable Data Item Description (DID).

. e, Weighing Form: An approved weighing form, and
when specifically requested by the procuring activity, Form AN-9250.

£. A detailed 1ist of the items, weights, arms, and
moments to be added to or subtracted from the as-weighed condition to
&rrive at the weight empty data when required. For classes 1B and 2 aircraft
& separate list of items, weights, armg, and moments sdded to weight empty
data to arrive at the basic weight and moment shown in the Weight Handbook,
when required. Footnotes, including applicable letter references, shall
call attention to any weight empty items authorized to be omitted at delivery
or temporarily omitted becsuse of shortages or other reasons.

"~
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g- The fellowing weight and horizontal balance cal-
culations (Refer to Section 3.8):

(1) Primary gross weight condition, based bn the
useful load in the last previous Actual Weiglt Report, corrected for changes
incorporated.

(2) The alternate conditions not covered by the
welghing. Calculations shall be based on thé actual weighing of the aircraft
and the latest information for the alternate alighting gesr. .

(3) Any additions or revisions to alternate or
special 'load items, and effect on the primary or other applicable load con-
dition, because of changes incorporated since the last previous Actual
Weight Report.

h. A tabulation of all changes from the list of
actual and specified weights of all items of GFAE included in the .weight
empty, as given in the last previous Actual Weight Report, snd determination
of the net under or overweight of this em_ninmg;;t. and a separate tsbulation
of similar data for changes in the list of GFAE in the useful load. C(hanges
shall be .explained by suitable comment and reference to change orders,
ECP's, etc.

i. A tabulation of all authorized changes fncluded in
the weight empty and useful load subsequent to the last previous Actual
Weight Report, the weipghts and the groups to which the welghts are allocated.
Pending changes which have been incorporated shall also be listed separately.
Changes shall be jidentified by the contract change letter, or change order
number, designations, and uy subject. uurresponﬂence references or ECP
numbers may be used for pending changes.

3. A tabulation deriving the contractor responsibility
weight empty, under or overweight, as follows:

(1) The original contract/guaranteed weight
empty.

(2) The weight empty incresses or decreases owing

to the weights of {a) authorized changes, (b} pending changes, and {c} the
net under or overweight of GFAE.

. (3) The original contract/guaranteed weight empty
as modified by (2) above. '

(4) Comparison of the actual weight mn'pty with
the revised contractlguaranteed weight empty derived in (3), to obtain the
contractor responsibiliry under or overweight.
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k. A tabulation of all actual changes in weighi empiy
and useful load over the last previous Actual Weight Report, with weight
distribution shovn by groups, together with applicable references to authorized
changes, contractor design changes, etc. The "manufacturing variation”
shall also be listed. If the weight empty c.g. shifc since the last previous
Actual Weight Report exceeds 0.5 percent MAC for aircraft of 0.5 inch for
rotorcraft, the moments caused by the changes and the unaccountable moment
shall also be listed. If the cumulative weight empty c.g. shift elnce the
first aircraft report, or since the last report in which the moments were
l1isted, exceeds 1 percent MAC for aircraft or 1.0 inch for rotorcraft,
similar moment data shall be furnished to account for the cumulative shift.

1. Unusakle fuel and o1l data as specified herein if

fuel or oil systems has been made which materially affects
ely determined.

m. Structural diagrams 1f the diagrams furnished in
a previous report are modified because of changes incorporated.

5. The Weight Handbook, including weighing form,
Charts A, C, and E (and Form DD-365F for class 2 aireraft). Chart A shall
be checked to show the inventory applicable to the basic weight data derived

in the report and entered in Chart C.

3.7.6 Appendices to Actual Welg
conducting procuring activity tests. These appendices are required only
for Actual Weight Reports representative of one or more preproduction
sircraft, or production blocks, from which any aircraft are allocated for
procuring activity tests (for Ravy, Parts 11 and 1I1 demonstrations and the
trials). The appendices shall be submitted no later than the time of
delivery of the aircraft to the testing activity.

| « Py -
it REpOTis Ie

3.7.6.1 Appendix to Actual Weight Report representative of the
block. The following data shall be included:

a. A detailed tabulation of all modifications incorporated
by the contractor subsequent to the basic report and prior to the delivery
of the aircraft for tests, including effectivity points if not applicable

to a1l atrcraft of the block.

b. The effect of the modifications on actual and
contract/ guaranteed weight and balance, contractor responsibility under or
overweight, useful load, and extreme c.g. conditions. When pending changes
have been included 4o under or overweight determination in the basic report,
data shall be furnished to correct the tabulations to agree with the pending
changes as finally authorized, including any necessary revisions to the
under or overweight of GFAE. '

c. Because of the above change
revisions to) the Weight Handbook data are Tequired
aircrafre.

o, v
for al

™
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3.7.6.2 Appendix for instrumented airecraft. This appendix is
required only for instrumented aircraft (for Navy applications, only for
those instrumented aircraft allocated for structural, aerodynamic, end
carrier suitability phases of the Parts II and III demonstrations and the
trials). This appendix is considered as "Foroal Data". Acceptance or
spproval by the procuring activity 1s required for this eppendix . It
shall 1nc1ude sufficient information to enable the teating activity to
determine the actual as-delivered weight and balance of the sircraft and to
assist in simulating loadings for test purposes. The following information
shall be included:

a. Serial number of the aircraft, and test purpose(s)
to which assigned. :

b. Reference to the Actual Weight Reports for the
biock({s) from which the fest aircrait were selected and which can be used
as a reference .source for representative weight and balance data for the

“gpecification configuration.”

c. Weighing Form: An approved weighiﬁg form, and
vhen specifically requested by the procuring activity, Form AN-9250.

d. List of weight and balance correctioms, 1if necessary,
to reflect any changes between the actual weighing and the actual as-"'
delivered condition.

e. Tebulations furnishing weight, arm, and moment
data on the following, sufficiently detailed to enable test activity personnel
to identify all components on board the aircraft a: delivered:

(1) Test equipment.

(2) Ballast, 1nc1uding information indicating its
function (simulation of specific missing equipment. over-all simulation of
rosg weiphts and c.g. 's. etc).

(3) Supplementary data as may be considered
necessary by the contractor to show removal or addition of ballast or
equipment to achieve the extremes of gross weight and forward and aft c.g.,
or loading combinations expected to be simulated on the instrumented aircraft
during procuring activity tests (assuming, also, sufficient fuel for conduct-
ing the tests).

£. List of "specification configuration” equipment

el e B mmem Ao deas st oD __-S
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.7.7 Final appendices to Actual Weight Reports. These
appendices are required only for Actual Weight Reports representative of
blocks from which any aircraft have been allocated for procuring activity
tests (for Navy, Parts 1I and I1I demonstrations and trials), and shall be
submitted not later than 45 days after completion of tests. The data

required £or ‘F?Eudi»‘% idn 21.7.8.1 shall ke hrn“a'hr un tn date to reflect

8ll modifications incorporated and flight test changes found necessary for
acceptance of the aircraft up to the time of completion of the tests.

3.7.8 . Actual Heia_; quort - Last Aircraft. This report
shall be submiited noi later than 45 ua'jﬁ after the advcraft is '-'eiaucd.
except that if the aircraft 1s assigned for test purposes the report shall
in no case be submitted later than the time of delivery to the teating
activity. The following data shall be included in the report in the order

shown:

a. Serial numbers of the aireraft for which this
report is considered to be representative.

b. A table summarizing the weight, moments of inertia
and c.g. (horizontal, lateral and vertical) data for the weight empty and
all gross weight conditions covered in the balance calculations. Dimensional
data (suitably 1llustrated by a small profile sketch of the airplane)
locating the horizontal and vertical moment axes, and MAC or main rotor
centerline shall be given below the table.

c. Group Weight Statement: (MIL-STD-1374, Part I).
d. Detailed Weight Statement: (MIL-STD-1374, Part II).

e. Weighing Form: An approved weighing form, and
when specifically requested by the procuring activiry, Form AN-9250.

£. A detailed list of items, weights, arms, &nd

@oments to be sdded to or subtracted "~— the ag~weighed condition to

arrive at the weight empty data when required. For clasaes 1B and 2 aircrafc,
a separate list of items, weights, arms, and moments added to the weight
empty data to arrive at the basic weight and moment shown in the Weight
Handbook, when required. Footnotes, '’ 1nc1uding applicable letter references,
shall call attention to any weight empty items authorized to be omitted at
delivery or temporarily omitted because of shortages or ather reasous.

B- All weight and balance calculations (refer to

Section 3.8) similar to those furnished in the Actual Height Reprot - First

Aircraft corrected to agree with the weight and c.g. of the last aircraft

and including all changes in the useful load and sltermate or special lesd
items. Calculations for the alternate conditions not covered by the weighing
shall be based on the results of actual weighing of the altermate alighting
gear.
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h. Center of Gravity Envelope diagram showing a plot
of welght vs c.g., similar to Figure 3 for all loading conditions listed in
the specifications and for the most forward and aft loading condition
attainable, to illustrate the effect of expendable and variable items of

nnnfu'l 1nn4| and alidohrine ocany rnffﬂc!igp

MY SLiARIIweE EUGA e s

1. A tabulation cof all changes from the list of
actual and specified weights of all items of GFAE included in the weight
empty, as given in the last previous Actual Weight Report, and determination
of the net under or overweight of this equipment. A separate tabulation of
sirilar data for changes in the list of GFAE included in the useful load.

Changes shall be explained by suitable comment and reference to change
" order, ECP's, etc.

[ i | —
j- ﬂ tauu.l.ar.].un UL ﬂ.l..L ﬂulﬂUl’iZBﬂ cnung!:u ]..III.C.I.UCIECI ].ﬂ

the weight empty and useful load subsequent to the last previous Actual
Weight Report, the welghts and the groups to which the weights are allocated.
Pending changes which have been incorproated shall also be listed separately.
Changes shall be identified by the contract change letter, or change order
number, designations, and by subject. Correspondence references or ECP
numbers may be used for pending changes.

k. A tabulation showing the contractor responsibility
weight empty under or overweight, as follows:

{1) The original contract/guaranteed weight empty.

(2) The weight empty increases or decreases owing
to the weights of (a) authorized changes, (b) pending changes, and (c) the
net under or overweight of GFAE.

(3) The original contract/guaranteed weight ‘empty
as modified by {2) above..

(4) Comparison of the actual weight empty with
the revised contract/guaranteed weight empty derived in (3), to obtain the
contractor responsibility under or overweight.

1. A tabulation of all actual changes in weight empty
and useful load over the last previous Actual Weight: Report, with weight
distribution shown by groups, together with applicable references to authorized
changes, contractor design changes, etc. The "manufacturing variation"
shell also be listed. If the weight empty c.g. shift since the last previous
Actual Weight Report exceeds 0.5 percent MAC for aircraft of 0.5 inch for
rotorcraft, the moments caused by the changes and the unaccountable moment
shall also be listed. If the cumulative weight empty c.g. shift eince the
first aircraft report, or since the last report in which the woments were
listed, exceeds 1 percent MAC for aircraft or 1.0 inch for rotorcraft,
similar moment data shall be furnished to account for the cumulative shift.
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m. Unusable fuel and oil data as specified herein if
a change in the fuel and oil systems has been made which materisally affects
the data previously determined.

n. Complete set of updated structural diasgrams.

Lland il 1lawdi

O. The Welght Handbook, including weighing form,
Charts A, C, and E (and Form DD-365TF for class 2 aircraft). Chart A shall
be checked to shov the inventory applicable to the basic weight data derived

in the report and entered in Chart C.

3.7.9 Handbook, Weight and Balance Data, (classes IB and 2

aircraft). The contractor shall prepare and reproduce charte and complete

the Weight Handbook for each aircraft in accordance with the instructions
given herein. (For Air Force contracts further information may be found 1in
T.0. 1-1B-50 and MIL-M-5920.)

3.7.9.1 General. The following general instructions apply:

a. Insert all aircrafr identifying data on the title
page and the various charts and forms.

b. All moment data entered in the handbook shall be
divided by the constant 1,000. A constant of 100 for extremely smsell alr-
craft, or 10,000 for extremely large aircraft, may be used subject to prior
approval by the procuring activity. Wherever "moment” is referred to in
the following instructions to the contractor for prepasration of chart data,
it shall be understood to mean "moment/constant.”

¢, Fach Weight Handbook shall represent the as-
delivered condition of the aircraft for which it is prepared, and include &
sample Form DD-365F for class 2 aircraft. Subject to specific approval of
the procuring activity in each case and dependent upon the rate of production,
handbooks for class 1B aircraft may be prepared for groups of identical
aireraft. In the latter case, the basic weight and moment shall be based
on actual data applicable to the group and on an assumed primary operating
condition, with the “Delivery Equipment” column on Chart A dated above the
column to agree with the Chart C entry, snd checked to agree with the
equipment in the assumed condition; a copy of Figure &4 shall be inserted in
the front of the handbook of each aircraft of the group, and the contractor,
or the activity responsible for loading for flyawsy delivery, shall insure
that all aircraft are properly loaded for such flyaway delivery.

d. The contractor shall assign and place the date of
preparation (or revision) in an inconspicuocus location on each page of the
charts (e.g., in the binding margin, etc.) Charts A and E shall conform to
a page size of B~1/2 by 11 inches, including approximately l-inch apace
allowance for binding, and the following in the upper outer corner of all
pages of the respective charts:
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TMPORTANT NOTICE

Subj: Handbook of Heig and Balance Data fo
£ 4 4 -
- 4 A F (9

1. The basic weight data entered in Chart C of the Weight Handbook of

this aircraft applies to an assumed primary operating condition. The
"Delivery Equipment” column in Chart A has been checked to show the equip-
ment included in the basic weight for this assumed condition and, therefore,

does not necessarily repreaen: the equipment actually instelled in this
aircraft.

2. The weight and balance personnel of the activity recelving this
aircraft shall correct the basic weight to agree with the actual operat-
ing condition of the aircraft in accordance with the following instructions:

{a) After installation of the required equipment comnduct
a Chart A inventory in the "Check 1" Column.

(b) Compare this inventory with that for the basic weight
entry in Chart C. Correct the Chart C entry as necessary
for any items of equipment which have been added or removed.

. After .completion of the above, this sheet shall be removed from the
handbook. ’

FIGURE 4. Notice to be inserted in the Weight
Handbook when an assumed primary
operating basic weight condition is
entered on Chart C.
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On Chart A:

Chart Date — See Page 1
Oun Chart E:

Page of

Model
Chart Date - See Page 1

On page 1 of Charts A and E, the vords "See Page 1" shall be replaced
by the most recent date of the individual preparation or revision dates
of the pages comprising that chart.

e. Chart E shall be inserted immediately after the
Chart C pages.

£. The ipstruction book furnished with each balance
computer shall be inserted at the end of Section III.

g- In no case shell an item be listed on both
Charts A and E.

3.7.9.2 Chart A, Form DD-365A. 1Instructions for the prepara-
tion of Chart A are furnished below: )

a. Operating equipment which 1is or may be installed
and for vhich provision or fixed stowage has been made shall be listed on
Chart A as separate items, or groups of inseparable items, suitably identified
in order to facilitate an inventory of equipment by inexperienced personnel.
If an item can be in a "stowed” and an "installed" location, the item shall
be listed for both locatlons and so labeled. All items weighing 2 pounds
or more shall be listed for aircraft wvhose weight empty is under 25,000
pounds, and items weighing 5 pounds or more, for larger asircraft. Figure
5 furnishes a list of various items to consider for Chart A.

b. Alrcraft compartments shall be designated by
capital letters and appropriate descriptive nomenclature. The compartment
letter designation and name shall be shown at the top of esach list of
equipment items for one compartment. The compartment designation ahall
be underlined and separated from the equipment list by one blank lige.

The limits of each compartment in inches from the reference datum shall

be placed on same line as the compartment desigpnation. These compartment
limits shall agree with those shown on Chart E. Equipment located external
to the body compartments, e.g., in wings, nacelles, etc, shall be listed at
the end of Chart A under appropriate designations. When required by

the procuring agency, sketches of Chart A item locatioms will be

inserted as a facing page to the corresponding items 1isting as shown

in -Figure 5 (Sheet 4 of 4).
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The following list, representative of types of items which should
be tabulated on Chart A, includes equipments which normsally have a fixed
location and which might be in or out of the aircraft during weighing
or for various operating configurations. Items should be listed on Chart

empty and weigh 5 pounds or more for larger aircraft. Items should be
listed by descriptive name or type, part number or equipment designatiom,
quantity, capacity, and other appropriate means to avoid ambiguity and

to facilitate jdentification and inventory by personnel who may not be
thoroughly familiar with the aircraft. Equipments which are alterpates to

each other shall be suitably identified, e.g., "(alternate to item A-21)"
or pimilar.

A. Alternate or operating equipment:

1. Autopilot removable components.

2, Electrical power supply, e.g., batteries, generators, inverters,
etc.

3. Alr intake filters.

4. Water injection tanks.

5. Engines and propellers when alternmate installations are provided
or when weight variations encountered materially affect aircraft
weight and center of gravity.

6. Bydraulic fluid over normal system capacity.

7. Hand crancks 1if not built in.

8. Pneumatic bottles for operating mechanisms.

9. Removable main and auxiliary fuel and oil tanks and tanks which
are droppable only in emergencies. Tanks normally dropped
during the mission should be listed omn Chart E.

10. Fuel vapor inertion generators or cylinders.

11. Anchor gear.

12. Permanent ballast.

13. Catapult and arresting hooks and arresting hook point.

14. Portable bilge pump and hose.

15. Unusable fuel and unusable oil.

16. Auxiliary power unit.

17. Windshield wipers and washer or anti-icing fluid.

18. Alternate alighting gears. .

19. Mooring gear, covers, etc.

20. Ladders and platforms.

21. Tool kits.

FIGURE 5 (Sheet 1 of 4). Typical items to be listed on Chart A.
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Crew safety and comfort equipment not integral with structure:

1. Heating, cooling, and pressurizing equipment and insulation,
e.g., heaters, heat exchangers, blowers, etc.

2. Oxygen equipment, e.g., generators, cylinders, weight of
contents, regulators, etc.

3. Parachutes if fixed stowage provided. When no fixed stowsage
is provided and parachute is worn by crew member in flight,
include in c¢rew weight on Chart E,

4, Life rafts and emergency equipment stowed with rafts. When
individual rafts are attached to parachute pack and worn
by trew member in flight, list on Chart E,

5. Crev seats, safety belts, bunks, beds, cushions, tables,
mirrors, etc. For ejection seats, list ejectable portion
of seat and state items included.

6.. Lavatory and teollet facilities.

7. Curtains.

8. Anti-1icing removable components, e.g., boots and attaching
parts, heaters, tanks, fluid.

9. Flares, tubes, signal pistols and ammunition, and other
pyrotechnic equipment. When the quantity of flares materially
affects aircraft weight and center of gravity, list on
Chart E.

10. Navigation equipment, e.g., driftsight, navigational kit or
packet, sextant, astrocompass, etc.

11. Fire extinguisher cylinders.

12. Emergency axes, first a.d kits, etc.

13. Blind flying hood.

14. Electronic equipment, e.g., receivers, transmitters, dynamotors,
antennas, etc. Mounts shall be liscted separately.

Protection:

1. Rempvable armor and deflector plate. .
2. Removable bullet resistant glass.

Armapent instillations:

Guns, chargers, blast tubes, sights, and removable mounts.
. Ampunition boxes, chutes, boosters.

Turrets.

Gun cameras.

o
by

FICURE 5 (Sheet 2 of 4). Typical items to be listed on Chart A.

31



Downloaded from http://www.everyspec.com

MIL-W-25140B

4

5. Racks, shackles, adapters, pylons, etc., for stores, rockets,
etc. When these items are & variable with the ptores carried,
1ist on Chart E with appropriate explanatory information.

6. Bomb sight.

7. Electronic equipment.

E. Personnel and cargo transport equipment:

1. Troop and passenger seats and belts.

2. Tables.

3. Window curtains, rods, rugs, removable soundproofing and in-
sulation, and other interior furnishings.

4. Food and drink containers. List contents separately.

5. Stoves, hot plates, refrigerators.

6. Utensils and tableware (stowed locatifon).

7.  Cup containers. i

8. Litters and supports. List stowed and installed locatioms.

9. Tie down gear (stowed location).

10. Epecial floors.

11. Ramps.

12. Hoists, winches, monorails, dollies.

F. Photographic equipment for photographic aircraft:
1. Removable components providing for camera installatioms, e.g., .

intervalometers, mounts normally carried at all times, etc. -
Camera, magazines, film, flashbombs, hatches, and mounts
variable with the camera installation shall be listed on Chart E.

(")
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¢. The order in vhich items are listed shall be,
insofar as is practicable, such that the moment arms increase progressively
from the forward limit to the aft limit of the compartment. If a floor
or partition divides a compartment into distinct sectioms, the Chart A
items for that compartment shall be listed by sections. No item or group
of items shall be listed in a compartment unless the c.g. of the item
or group falls within the limits of the compartwent. Items shall be
oumbered consecutively by compartments, e.g., items in compartment A
shall be designated A~1, A-2, A-3, etc.

d. Unusable and trapped fuel and oil (weights, arms,
and moments) shall be listed as two mseparate items, and the drain points
identified by suitable notes such as "when drained in normal ground
attitude from (identity of drain point).” When "unusable” and "trapped"
fuel and oil sre different, this entry will be so noted and the difference
shall be shown on the fuel and/or oil pages in the Chart E's and & note
in the weighing instruction concerning this difference ghall be placed
therein,

e. For convertible aireraft with alternate slighting
gear, data shall be listed for the alternate alighting gear conditions,
if materially different, and "in normal beaching gear attitude" or similar

expression used where appropriate.

f. Weights and moments shall be listed to the nearest
whole number, and the arms shall be listed to one decimal place.

3.7.9.3 Weighiag forw, Form DD-365B. The contractual weighing
schedule provides for weipghing certain aircraft during the contract. The
data from these weighings shall be utilized io preparing weighing forms
for the Weight Handbook. For those aircraft not actuslly weighed, the
wvelghing data for the weighed aircraft of the same production block shall
be used and a note added in the "Remarks™ block, "Based on the actual
weighing of aircraft serial No. ." Since this procedure presupposes
identical aircraft with normal production tolerances on weight and c.g.,
any known differences shall be accounted for in determining the basic
weight for aircreft not actually weighed.

3.7.9.4 Chart C, Form DD-365C. The as-delivered basic weight,
and moment (alighting gear extended) and, where applicable, the balance
computer index, shall be listed. The “assumed primary operating condition"
basic welght data shall be entered when the deviation permitted by 3.7.9.1c
is authorized. 1If the "assumed primary operating condition” includes the
wveight of any shortage items which are not listed normally on Chart A
as inventory items, these items ghall be listed as Chart C entries to
avold confusion when the items are subsequently installed in service. The
date and data entered on Chart C shall agree with the date and inventory
marks entered in the "Delivery Equipment" column on Chart A.

34
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3.7.9.5 Chart E. Chart E shall provide means for determining
quickly and accurately the horizontal c.g. position of the aircraft
under any loading condition. When loading limitations or cautions are
necessary to avold adverse lateral load distribution, pertinent informa-
tion shall be included in the appropriate tables. The requirements
specified herein shall be regarded as minimum, and the contractor shell
include such additional data as may be deemed necessary to insure that
Chart E will fulfill adequately its intended purpeses. Data shall be
presented in the form of tables, and in the order listed below insofar

as practicable consistent with space arrangement and use of minimum number
of nacos WUeodioht and moment data ghall be listed to the nearest whole

Ve papcos Wl dgiin =W LTI wowo daiad - =18

number. Arms shall be liated to one decimal place. For sample data,
se¢ Figures 6 through 21, inserted where applicable (see Numerical Index).

3.7.9.5.1 Weighing instructions. These data shall present
any special weighing instructions or information which are peculiar to
the individual aircraft and which are necessary for field weighing per-
sounel who are unfamiliar with these aircraft, to reproduce with reasonable
accuracy the conditions necessary for determining the basic weight. (It
is not intended that general weighing preparation and techniques be
cescribed.) The weighing instructions shall aiso include & required
weighing frequency for the aircraft that has been determiped by consulta-
tions between the contractor and the procuring activity. Other typical
items are as follows:

a. Open or closed, retracted or extended position
of sliding nose compartment cowl, canopy, slats, leading or trailing edge
flaps, etc., 1f they would individually or cumulatively materially
affect basic weight c.g. Give moment/constant correction i1f weighed
with item in oppesite position.

b. Cautions pertaining to draining of water from
bllges of seaplanes or amphibians before weighing.

c. Brief defueling and oil drainage instructions,
if it is necessary to prescribe a defueling procedure to accomplish a
known condition of drainage in ground attitude (i.e., “trapped" fuel
and oil aboard). Such procedures may involve s given sequence of defuel-
ing, transfer from certain tanks using boost pumps where single point
defueling is provided, maintenance of certain suction pressures on
defueling pumps, etc. In addition, where "trapped" and "unusable" fuel and
oil and materially different quantities, the following notes shall be
completed and included in the instructions:
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WEIGHING INSTRUCTIONS

Alrcraft Condition

A, The basic weight condition is established with wheels dowvn, slats extended, and with the nose cone
and canopy closed. If weighed with the nose cone open, the moment/l 000 correction is minus
(-} 4.8, "1f weighed with the canopy open, the moment/1,000 correction is minus (-) 3.3.

Fuel Draining

A, COperate boost ps in forward fuselage and aft center section tanks. Check '"no flow transfer"
warning light Eumcockplt to insure that transfer system is empty

B. Defuel in three-poinr actitude through grellure fueling and defuelin valve located on botrom
centerline of the aircraft at station 272.5 using the external defue?i

Do not open
water drains in lines or fuel strainers. Caution: Afc fuselage tank draznl by gravicy into
the main fuselage tank and thence to the defueling valve. Special care must be taken to insure
that che aft fuselage tank is fully drained as follows:

(1) If using the self-priming pump, allow pump te run for 5 minuces after flowv initially stops
to make sure that gravity flow from aft fuselage tenk is completed.
(2) If using the non-self-priming pump, limit pum? sucrion to & pressure of 1.0 psi to keep
gumping rate below pravity ?Euw rate aft fuselage tank, thus avoiding loss of pump prime
efore aft fuselage tank is drained,

c. Fuel remaining abeard after defueling in the above manner is the unusable fuel included in
aircraft basic weight (see Charzr A for quanticy).

Leveling

A. Plumb bob leveling suspension fitting and target are located in the nose gear bay on the upper
and lover longerons on the LH side. See detall on page 2.

B. To reduce the large aireraft ground angle for ease in leveling, blow up the main gear struts

to fully extended position; deflate and tie the nose gesr strut in fully compressed position,
C. Center the nose wheels and make sure that they are free to roll on the floor vhen the uinf
Jacks are extended., Place standard jacks under the wing Jack pads and raise aircrafc until
Eproximn:ely level. (Electric ueighing cells must never be on the jacks for this operation.}
ore up maln wheels with wvooden cribbing. Lower wing jacks until aircrafr again rests on vheels.
Place electric weighing cells on jack at forvnrd fuse aEe Jack paint and on wing jacks. Raise

Jack unzil vheels sre clsar, levaeling aircrafe with Lar

Alre?nn:e to item € and D sbove: Ralse sireraft with overhead holst until approximately level.
Proceed with item E.

When weighing on wheels with mechanical scales, ralse sircraft by method C or F uncil slighcly
nose down in acticude; then, if necessary, use Jack at forvard fuselage jack point in order
that the scale may be inserted under nose wheels. Shore up msin whaeq with cribbing on top
of scales until sirerafr is almost level wich wheels resting on the cribbing; bleed main gear
srruts as required for the final level ad]ustent,

a m moD

Measuring

A. The "{ig point” is the forward fuselage jack point, fuselage structural station 266.09. See
detatl on page 2. Caution: Do not confuse the jack point socket with the boreaighring fixture
socker located a few inches farther forward 1n the nose gear bay,

B. For "letter” dimensions referred to below, see the disgram on page 2.
c. When welghing on ilck points, actual measurements during weighing are not necessary. Afrer
leveling, the following dimensions for "E" and "F" may be inserted directly in the weighing form:
(Wing) Aft jack point to reference datum, Dimension E=422.54
(Fuselage) Forvard Jack point to reference datum. Dimension F=266.09

D. When weighing on wheels, measure dimensiona “B" and "D during weighing and after leveling
UlinE these actual dimensions and the Jig point dimension "I, determine “E" and “F". For
checking purposen, approximate dimensions "E" and "F" are given in the table on page 2.

FIGURE 6. Sample weighing instructions.
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"“The Basic Weight 48 established with 'unusable’
fuel and oil (equivalent to the zero point of the gages). If the aircraft
is weighed after draining fuel and oil in normal ground attitude as out-
1ined above, the following increménts shall be -(added) (subtracted) to
ikhe 'ag-weighed' condition to obtain the Basic Weight: -

Item Weight Mament /constant

Fuel
oi1

If the aircraft is weighed with completely dry fuel and oil systems, the
‘unusable fuel' and 'unusable o1l' weight and moment listed on Chart A
shall be added to the 'as-weighed' condition to obtain the Basic Weight."
d. Suggested procedure for leveling if :the normal
ground attitude or alighting gear arrangement 1s such that placing the
aircraft in level -attitude for weighing might entall unusual problems for
field personnel. In this category are aircraft which have extremely
long nose gear struts and require extreme rotation of attitude, aircraft
with bicycle gear which might require a sequence of steps of jacking, using
geveral sets of jack points, etc. Include brief statement of recommended
shock strut inflation or deflation, spproximate height wmain or nose wheels
wust be raised, lift points available for hoisting to level position, any
cautions considered neceassary, etc.

e. Measuring data, if descriptive instructions are
necespery for specific location and positive identification of jig points.

f£. Sketches, tables, etc., when necessary, to
amplify the weighing information required for the aircraft diagran.

g. Por aircraft which may be weighed on removable
beaching gear, list "dry weights" of beaching gear, moment arms, anc
moment /constant for use in correcting "as weighed” to Basic Weight. If
dry weight varies sufficiently to affect the accuracy of the weighing,
add & note: “Approximate. See actual weights stenciled on beaching
gear.

3.7.9.5.2 Adrcraft diagram. The aircraft diagram shall consist

of a side elevation of the aircraft and s plan view of the body and one
wine chouwine the dats licred helow, The !‘l_gg gg__g_ggg may be broken

——— EEW W AL wEAw A L S84y Lo Y

off outboard of the point required to show wing equipment and loading

"ingtallations. Alternate alighting gears shall be represented by separate

diagrams if necessary for clarity. .

W
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a. BReference datum.

b. Body stations, with dimension from refereace datum
to structural Station 0, if different fro- the mference datun, and idantify-
ing principal structural stations. . -
' c. Leveling lugs. or device: idcnt!.fy ty|;e and
specific location.

‘ d. Main bulkheads, crew .num. the prominent items
of equipment suitably labeled to pro‘vide easy identification. Equipment
need be shown only in sufficient detail to enable field perscunel to determinpe
relative locations. For transport type aircraft, additional plan view
diagrams shall be included to show alternate passenger or troop seat, or
litter arrangement,

e. A scale in inches to facilitate the deteraination
of spproximate horizontal moment arms from the reference datym.

f. The length of the MAC snd the distance from its
leading sdge to the reference datum. Incidence of the MAC shall mot be
shown. PFor rotorcraft the distance from the reference datum to the centerline
of the main rotor shall be given,

. g+ locarion, and distance in inches from reference
datum, of suitable jigged points or fittings from which measurements may be
taken to locate the reactions during weighings. Identify as "Dimension I."
Jack pads may be used when they are jigged. These points shall be described
to facilitate ready and accurate location in the field, or shown diagrammati-
cally by an enlarged detail. )
h. Landing or beaching gear dinension data: Show
diwension lines and identify as followa: :

(1} Jig point to centerline of main vheels

"Weighing Dimension B."

{2) Distance between centerlines of main and nose
or tail wheels, "Weighing Dimension D."

(3) Reference datum to centerline of nore or tail
wheel, "Dimension F." . -

(4) Refetenée datum to centerline main vheels,

"Dimengion B."
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AIRCRAFT DIAGRAM .
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LANDING GEAR DIMENSIONS

NOSE WHEEL MALF WHEELS
X # pm., F Y # pIM. E
Fully Coopressed 5.32 6%.08 Fully Compressed 4. 81 219.79
6.32 69.15 N 5.81 229. 86
7.32 69.23 6.81 229.93
8.32 69.31 Scatic Condition 7.81 230,00
9.32 69.38 8.81 230.07
10.32 69.47 9.81 230.14
11.3 6£9.55 . 10.81 230.21
12.02 69.62 11.81 230.28
13.32 69.70 12.81 230.35
14.32 69,78 131.81 230.42
15.32 69.86 14,81 230.48
16.32 69.94 15.81 230.5%
static-Fully Extended 17.32 70.02 16.81 230.62
17.81 230.69
18.81 230.76
19.81 230.83
-26.81 230.90
Fully.Extended 21.81 210.97
. STROKE
IT INCHES

STROKE
14 INCHES

* APPROXIMATE. DETERMINE ACTUAL DIMENSIONS

DURING WEIGHING.

RH GEAR LOOKING ouTB'D

FIGURE 9. Sample landing gear dimension data.
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(5) Add an asterisk to all four dimensions and
the following asterisk note in a conspicucus place on the page: "#*Measure
dimensions 'B' and 'D' during weighing. Using these sctual dimensions
and the jig point dimension 'I', determine 'E' and "F'. For checking
purposes, approximate dimensions 'E’ and 'F' for vatioua oleo extensions
are given in the table on page . ‘

{6) Include a table on the referenced page
listing dimensions 'E' and 'F' corresponding to various shock strut
extensions from fully compressed ta fully extended positions, label .
the table: "Approximate. Determine actual dimensions during weighing."

(7) 1Ipclude a detaill of the .shock strut to
identify specifically where the shock strut extensioms -are to be
measured. The contractor shall verify the accuracy of these dimensions
during the weighings required by the contractual weighing schedule and
advise the procuring activity of the shock strut extension and llnding
gear dimensions cbtained.

1. Show all additional polnts, such as landing
gear and wing jack points, lift tubes, tail hoist fittings, €tc., which
might be used as reaction points during weighings together with dis:ances
to the reference datum, Identify as "Dimension E" or "Dimension F,"
appropriate. For these dimensions (except for jack points on landing
gears), add a note: "Actual measurements during weighing are not
necessary.. After leveling the aircraft, these dimensions for 'E' and
'F' may be inserted directly in the weighing form."

A DS For class 1A and 1B aircraft ouly, staticns ©
compartments where miscellaneous equipment for ferry flights can be
carried, including the maximum allowable weight and the woment for esch
10 pounds of weight for each station or compartment.

k. For class 2 aircraft only, compartment centroids,
locations, and distances from the reference datum. These ‘shall be the "
values used for the compartment loading data. : '

-
4

NOTE: If small detail sketches and descriptive
information ¢an be used to advantage in
presenting the information required for
wveighing purposes in 3.7.9.5.2¢, g,

h, and 1 above, or in reducing couplexity

in the aircraft diagram, these data may be
included on the "Weighing instruction” page.
Add suitable cross references of the aircraft
diagram such as "See Weighing instructions on
page , for jig point detafl."
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3.7.9.5.3 Fuel and oil loading data. Moments shall be given for
fuel and oil quantities in pounds in appropriate increments from rero
usable fuel and oil to maxibum quaniiiy indicated on the gage dials. The
"normal full" fuel capacity (based on 6.0 1b/gal for Specification MIL~F-
5572 fuel and 6.5 1lb/gal for Specification MIL-F-5624 fuel) shall be identified
in the table and the following notes added to the table:

*Full tanks with Specification MIL-F-5572 gasoline
at 6.0 1b/gal."”

or
“Full tanks with Specification MIL-F-5624, JP-2
(JP-4) at 6.5 1b/gal.”

or

"Full tanks with Specification MIL-F-5624, JP-5
at 6.8 1b/gal."”

"Total weight of fuel is dependent upon the specific
gravity and temperature. Therefore, the notation
'full' does not appear on the fuel quantity gages.
Variation should be anticipated in gage readings when
tanks are full.” .

When an aircraft can be operated with more than one type of fuel with
varying specific gravity, tables shall be included for all types; if the
effect on the moment data, because of wvarying fuel specific gravivy, does
not materially affect the aircraft c.g., the data may be combined into a
eingle toble uging average dats. The capacity of gach tank as determined
by actual calibration shall be stated. If it is necessary to use a calculated
capacity for the initial issue of Chart E, the capacity listed shall be
appropriately labeled, and actual data inserted in the earliest possible
revised issue of Chart E. Dry weight, capacity, type, and moment data
shall be given for all extermal droppsble tanks, including any attachments
not listed on Chart A. The fuel and oil c.g. used in computing the moments
shall be tabulated. The effect on variation in fuel c.g. for varying
amounts of fuel shall be considered in preparing the moment data. In such
cases, the arms way be listed for 1/4, 1/2, 3/4 and full for each tank.
When tanks are interconmnected to fill and drain as a singie tank, they
shall be totalized and treated as a single tank. When an automatic feed
and transfer system is used, data shall be presented in a manner which will
make clear the sequence in which fuel is loaded into and consumed from the
pystem to permit a loading check to be made.

3.7.9.5.4 Water injection fluid data. Weights, arms, and woments
shall be listed in appropriate increments (gallons and pounds) of fluid.
The weight per gallon of fluid shall be listed.
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1102 cal
AKN - TARILS Al = BARIES
&0 1740 5440 1218, [ 11.9
1 mw 1570 A 1 3.8
(I ) - 1880 1380 1184 .0 [ 1.7
T80 %0 $a40 17584 280 41.4
100 oo »oo 1172.8 00 383
M0 3040 3740 im.1 o .4
alt N 810 1300, 1 AD n.1
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betad s110 0
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AT60 (1] L360
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%0 .y *THAD 174
4500 io0i.3 Tioe oo
A3ed 10151 TI80 1s1).} 0
420 10284 130 11} B (1]
AMBD 1042.2 7380 1630.2 180
470 1035, 7o 1683.4 1040
4800 oM. 4 500 1.0 1100
4340 081.0 T340 [0 Y Hsd
ano 1097 Tl ol.e 110
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3040 11134 T 10,7 130
3100 1137.3 2000
s 3.8 3180 11807
310 S00. 8 110 [RT TR 1
1380 i, 2 3180 170
s 2 131 181
1m0 . 5800 11033

FUEL TAME SEQUENCY

INTERCOWNECTING FULL LIXIS OF THEI THREX
TUSLLACT TANLS MAKL 1T POSSIELE TD COMSIDER
FUSELACE TUEL AS LITRC CONTAIRED IR & BIMCLE
TARX UNTIL FUEL LEYIL REACNES W. L. 1.4,

DILETE 1TEM | FEOM FOLLIMIBG SEQRTWCT
MMER TI? TARKS ARE MOT TWSTALLFD.

OPERATION OF WINC T1P FULL TRARETDR
SVITCH ThaxIFIRs Wimc TIF FULIL T8 CONTER
FUBELAZE TaMk, REFLACING FULL CONCKUMED.

YL 18 CONENID FROW fomaeh, CDITA AKD
AFT TUSELACE TANKS ©NTIL FUTL LEYTL ELACNES
M. Lo M4,

WL 15 FOWFL) FRORN FOAARD AND AFY
TAKES TO CENTIN TN UNTIL CONTER TaMK
TURL LEVIR MEACKTS M, L, 47,0,

FUTL I8 CowSUNID FRom CDNTTR TANK UNTIL
CILTES TAER FUIL LEVIL ACAIN REACNLS
W, L 3

ABXNT SLOUDMCT (ITEMS 1 4 4) COWTINUES
TNTLL FORWARD AND AFT TamEg abf OXPTY.

AEsAlNING FULL 18 CORSUMID FROM CINTER Tamx,

o
1. (%) SINCLE AYTERILE TEDICATES APPROZINATE WTILNTE AND WOWEXTS
TOm FULL FPUSTLACT TANKS RAKID OF CASCOLINE {MIL-7-1371) AT &.0
LAS PIR CALLON.

2. {*=) BOUSLE ASTELIER IWDICATIS APPROITMATI MEICHTS AND WOMENTS
FOR FULL PUSILALY TANKS BASTD ON J7-} FUEL (MIL-P-3&1i) AT
4.5 L3 PEX CALLOW,

3. PUEL WEICET, 1D PORMALD, CENTEN 4ND AFT PURTLACE TANKS AND TIF
TASNS (WELF BISTILLED), I3 TOTALIZED OB ONE Mcalf OF TME FULL
GALY,

L ARM TANLY

FULL QUASTTTY A
Wa moa 1.7
1 my
W& .
L 3.8

FIGURE 10. Sample fuel loading data.
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3.7.9.5.5 Stores loading data. Moments ghall be given for
various weights of stores (bombs, clusters, special stores, torpedoes,
depth bombs, etc.) for each bomb bay or station, together with the arms
on which the moments are based. Maximum loadings shall be stated for
each station. For cases where slight variations of arms occur because
of various type and size store carried on a given rack or at a given

e mmmm e omm mommnn e alen  emd e e—— FIYall

station, an average arm chosen to yleld the minimm moment error shall
be used. Consideration shall be given to a separate tabulation for a
given type or size store if the aircraft c.g. would be materially

affected by Including this type or size store at the average arm. Weights,

arms, and moments, together with appropriate explanations, shall be
included when special racks, pylonms, or adapters are required which are
not included on the Chart A.

3.7.9.5.6 Ammunition loading data. Amounition weights, arms,
and moments shall be given for each gun station, including the compart-
ment designation, ammunition capacity. and caliber. For guns fed from
a remote source, ammunition in feed chutes shall be listed separstely,
and capacity indicated. When ammunition cases and links are retained
in the aircraft, a note to this effect (with weight, arm, and moment
data for the retained items) shall be included. When ballast 1s pro-
vided, or required, for installation when the ailrcraft igs flown without
retained cases and links, weight, arm, and moment data, and identifica-
tion of ballast by part number if contractor-furmished, shall be tab-
vlated with appropriate notes concerning its use.

3.7.9.5.7 Rocket projectile loading data. Rocket weights,
arms, and moments, including location, maxipum quantity, and type shall
be given.

3.7.9.5.8 Camera loading data for photographic aireraft.
Welghts, arms, and moments shall be given for cameras, magazines and
film, flashbombs, and typical camera and magazine combinations. When
special mounts or ballast, variable with the camera installation, are
utilized, weights, arms, and moments shall be included for thege items
with appropriate explanations.

3.7.9.5.9 Asgisted takeoif {ATO) data. Weights, arms, and
moments shall be given for the ATO bottles in the "installed" locatien,
including the compartment designation, number of units, and size. Data
shall also be shown for the empty units with charge expended. If pro-
vision is made for stowing extra units, data shall also be listed for
the units in "stowed” location and the data labeled "installed™ and
"stowec."
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SOME STATIONS AND BOMB CARRIER POSITIONS

PUSE.STA, 52'4.5 SUII.! 420.3 44.!.! 47T2.3 548.3
1 1
¥ t T T }
— [ I — —
— J 0 I e—  — ) ——
3 — — —3
| | r 1 T 1T T o ) | e ——  g—
:] l: GROUP3 GROUP 4 : SROUP g D
arouP) SROUP2 SROLPE SROUFPT
BOMB TABLE
CROUF 1 GROUP 2 GROUF 3 GROUP 4 GROUF 5 GROUP & GROUP 7
ARM 324.37 398.3" 429.3" &46, 3" 412.3" 529.3" 546.3"
WEIGHT MOMENT /1000 FOR GROUP AT ARM ROTED
POUKDS
25 8 10 11 11 12 11 14
50 16 20 n 22 24 26 27
13 24 30 32 13 35 40 &1
106 32 ] “3 a3 a7 33 55
200 65 80 aé as 94 106 109
300 97 119 129 134 142 159 164
400 110 159 172 179 189 212 219
500 162 199 215 223 236 265 273
600 195 239 258 268 283 e 328
700 227 279 301 312 k k) i gz
800 259 319 343 357 378 423 437
S00 292 e p11] 402 425 A76 492
1000 324 398 429 446 472 529 546
1100 %87 438 472 491 520 582 601
1200 3a9 478 515 336 567 615 636
1300 422 518 558 580 614 688 710
1400 454 558 601 625 661 741 TE5
1500 Lbg 597 6bd4 669 708 194 81%
1600 319 637 687 T14 736 8a? 474
1700 351 677 730 739 803 90D 929
1800 584 717 773 803 asg 953 983
1900 616 57 B1é Bid 897 100& 1038
2000 11 ] 297 839 893 945 1059 1093
2100 681 836 902 937 992 1112 1147
2200 713 876 9LL 982 1039 1164 1202
2300 746 916 987 1026 1086 1217 1256
2400 778 936 1030 1071 1134 1270 131
2300 811 956 1073 1116 1181 1323 1366
2600 .T%} 1035 1116 1160 1228 1376 1420
2700 876 1075 11%9 1205 1275 1429 1475
2800 908 1115 1202 1250 1322 1482 1530
2900 940 1155 1245 1294 1370 1535 1584
o000 $73 1195 1288 1339 1417 1588 1639
3100 1003 131 1384 1641
3200 1038 1374 1428 1694
3100 1070 1417 1473 1747
3L00 1103 1460 1517 1800
31500 1125 1503 1562 1853
3JE00 1167 154% 1607 1903
o 1200 1588 1651 1938
500 1232 1631 16986 2011
31500 1265 1674 1741 2064
4000 1297 1717 1785 2117
4100 1830
4200 1874
4300 1919
4400 1964
4500 2008
Aero 124 shackle, 16 1t sach, used with 2,000-1b class stores.
Mk 7 Mod 1 shackle, B 1b sach, used with soaller class stores.
CAUTION: See srming and dropping sequencing instructions in Flight Handbook. To avoid

extrene alrcraft cg shifc, sctores must be loaded and droppad sltarnateély from groups
1 and 7, and from groups 2 and 5,

FIGURE 11.

Sample stores loading data for class 2 aircraft.
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AMMUSITION LOADING TABLE
AFMAMENT 4 - 20 M M GUNS
MOMENT/ 1000 TOTAL AMMUNITION TOTAL ESTIMATED
& GUNS CASES & LINKS
ROUNDS WEIGHT AR 67.) ARM 64,0
PER FPER
GUN GIN 1HBOARD GUTBOARD MOMERT WEIGHT MOMERT
LX OR RH GUN | LH OR RH GUX ROUNDS WEIGHT TOUT TOOU
ARM 62.0 ARM 12.3
10 6.2 R Wb &0 k.8 1.6 10.8 3
20 12,4 .8 .9 80 49.6 3.4 21.6 1.4
30 18.6 1.2 1.3 120 M. b 3.0 32.4 2.1
&0 24 8 1.3 1.8 160 99.2 6.6 43.2 2.8
50 31.0 1.9 2.2 200 124.0 8.2 34.0 1.5
ol 37.2 1.2 2.7 240 148.8 10.0 64.8 4.1
70 41,4 1.7 i1 |y 173.6 11.6 3.6 4.6
80 49 . € 3.1 3.6 320 198.4 13.4 86.4 5.5
g0 55.8 3.3 &.0 60 223.2 15.0 97.2 6.1
100 62.0 3.8 6.3 ADD 248.0 16.6 108.0 6.9
110 68.2 4.2 L. 9 ALD 27%.8 18.2 118.8 1.6
120 4.4 4.6 5.4 480 297.6 20.0 12%.6 8.3
130 20.6 5.0 5.2 520 322.4 1. 1404 .0
140 86.8 5.4 6.1 360 37,2 23, 151.2 9.7
130 93.0 5.2 6.7 600 312.0 3.0 162.0 10.4
. BOMA AND ROCKET TABLE
BOMB OR WELGHT ARM MOMENT
1TEM ROCKET OoF TOUG
STATIORS PAIR
H.V.A.R. 5 INCH ROCKETS 1568 280 216.0 60
287 B0 228.1 b4
166 280 - 202.6 57
L&D 280 202.6 57
100 LB G.P. BOMBS 148 235 214.6 51
287 235 226.7 33
k6 233 201.2 47
A &S 35 201.2 [y}
250 LB C.P. BOMBS s 334 201.0 107
& &5 534 201.0 107
3500 LB G.F. BOFES L &3 110& 201.0 222

BROTES

L. AUTOMATIC FIRING SEQUENCE BY STATIONS 15 AS FOLLOWS :
SINGLE - 1, 7, 3, 5, 8, 2, 6, &
PAIRS - 1 & B, 2 &7, VA& 4 &3

1. ABDVE SEQUENCE OF FIRING BOMBS & ROCKETS SHOULD BE
FOLLOWED AS ARBITRARY MANUAL SELECTION MAY RESULT IN
CENTER OR GRAVITY BALANCE COMDITIONS WHICH EXCEED THE
RECOMMENDED LIMITS

3. BOMBS & ROGCKETS MAY BE CARRIED AS FOLLAWS:
500 LB BOMAES - STATIONS & & 5
750 LB BOMES - STATIONS 3, &, 5, 6

i0G s BOMES - ATL ETATIONS

5 - ALL STATIONS

&, BRITKER BOMBS FOR ROCKETS ARE CARRIED AT STATIONS 3
& 6 WMEN 500 LB BOMBS ARE INSTALLED

FIGURE 12. Sample ammunition, rocket proiectile, and stores loading data
for class lA and 1B aircraft.
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3.7.9.5.10 Compartment ioading data for ciass 2 aircraft

3.7.9.5.10.1 Cargo transport types. For all cargo compartments,
moments shall be listed for cargo weight from zero to maximum capacity in
appropriate increments based on the area centroid of the compartment. The
capacity shall be considered to be the structural capacity {as limited by
basic structural considerations), or the maximm allowable -floor load,
whichever is the lower. A supplementary table shall be furnished, listing
for each compartment the compartment designation, centroid, arm limits,
capacity, floor area, volume, maximum uniformly distributed load over the
entire area {and over a limjited area if variable), maximum concentrated
load over a stated maximum area (such as floor beams, etc.). If the capacity
is limited by floor strength and if the loading carrying capability of the
aircraft might accommodate additional cargo weight, include a statement
that the compartment capacities may be increased pounds by installation
of supplementary or overlay flooring. In sectionalizing the cargo area of
large cargo-type aircraft into compartments, the compartment lengths shall
not exceed values obtained from the following parameters:

L=20.15 cW for aircraft
G
or -
L =" RW for rotorcraft
C }

5
L)
ia)
1]
-
n

maxioum length in inches for equal length com-

partments

c = MAC length in inches for aircraft

R = Length of permissible c.g. range in inches for
rotorcraft

.G = Maximum takeoff gross weight minus (minimum
operating basic weight plus weight of the
specified crew), or 75 percent of the maximum
possible cargo load based on fuselage structural
limitations, whichever.is the lower.

W = Minimum operating basic weight plus weight of

specified crew plus G.

~Individual compartment lengths may be increased or decreased to allow the
compartment limits to fall at fuselage frames, discontinuities in floor
plan or allowable floor loading, etc., or to avoid falling in between cargo
or entrance door limitg, etc., provided that after such adjustments:

1

.49



Downloaded from http://www.everyspec.com

MIL-W-25140B .
CORPARTHENT DATA
COMPARTHINT A ] c D [ 4 r < L3 1 J L 3 L L} N
FORMARD LIMIT [ 1] 150 280 b )} (3} 343 19 718 a7 879 Yak 1007 109} 1112
AFT LIMIT 1%0 240 b} &332 b1 ) 629 ns | o2 (31 Yl 1007 | 1093 | 1172 | 12%%
FLOOR AREA - SQUARL FEET [ (3] 89 T & 14 30 ) (%] 80 &2 pil
MAX. CAPACITY FOUNDS FER
| SQUARE FOOT . &5 435 [3] &) L} 43 L} 43 43 (%] (%] &3
**lmaX. CAPACITY - POUNDS 900 | 2900 | 2000 { 4000 | 3200 | 3600 300 | 2700 .| .2600 {2200 | 2700 | 2100 | 1300
Sl MAX. CAPACITY WITH CHART A
ITERS TNSTALLED - POUNDS 149 2582 1409 1826 21%3% 1£27 | 1622 005 -) 1328 1248 2404 1839 118
"Cr;u weight must be l;rluded in thess capsciciss, R
Capacities for compartments E, K, snd M do not include
the weights of itlion, ya and flares for - !
which separate tables end cepacities are listed om c
sheets 3 and 6 of Chart E. .
" [heludes the increase in maxiwom capacicy possible
by Tewoval of equivalent weight of equipeent listed
on Chatt A,
COMPARTMENT TABLE
COMPARTHENT B C D E F L H 1 J . K L ) L
COMPARTMENT CENTROID 07 306 92 L85 587 &4 &) 2Ly 912 L2 10%0 1193 121%
WEICHT FOMENT/100C TOR COMPARTHENTS AT CC LISTED ABOVE
10 2 3} & 3 [ ? 8 ] 9 10 11 11 12
10 L) [] 8 10 12 13 1% 17 18 0 11 1 4
o & 9 12 15 18 0 13 23 27 19 32 3 I
[ 3] 8 12 16 <0 21 27 k1t 13 Rl 1w &2 4 45
30 10 1% 20 F{3 19 M 3 &2 Lb &9 5) 37 [}
&G 12 18 P 29 13 &0 &t 3 b3 39 [} (1] 73
10 14 11 21 b 1) “l &7 3} %9 t4 1] 74 79 .}
80 17 24 3 1] a7 3 €1 67 n 70 24 91 97
0 19 Fi ] 33 [Ys 53 oi oy it a3 85 ¥5 iGE iss
100 21 b3 AL &9 9 & 16 8t 91 [ 1] 10% 1y a2
200 .l [}] 1) 93 117 11% i5) 169 182 195 1o 217 12]
300 &2 2 118 147 176 w2 29 13} 114 293 ns w0 s
400 1 122 131 196 135 210 309 337 368 %0 20 413 LLLY
500 108 153 196 FI3) 294 337 362 L2 (311 w88 325 567 [¥:]Y
600 124 184 2% 293 352 +0L w58 308 w? 386 63G 500 119
700 1&3 214 274 M2 a1l LI7 b1 390 618 6A) 1}% 19) [ 1]
100 166 2Ly e 3%l 70 339 0 b4 130 81 8450 p 1 9L
900 273 153 &&0 328 407 £47 759 a1 878 945 1070 1004
1000 304 93 &89 b1 0 [ 323 T6) B4 912 976 1050 113} 118
1200 387 470 587 704 [ ]+1 ] 91é 1012 i0% 1n 1260 1360 115!
1400 &28 L9 (153 822 L LY 1068 1180 127 1368 1470 1586 [&].7]
1600 490 62} 782 91% 1078 1221 1349 1&39 1562 1630 1813
1800 531 7106 as0 {1057 1213 1373 1517 [ies? |1757 | 2890 | 2039
2000 612 8¢ 978 1174 1348, | 1526 1686 1824 1952 2100 2266
1100 671 862 1076 1291 1.8) 1679 1855 10006 1147 2310 1.9}
2.00 73¢ | 96y |117¢ {1e09 |lels |1831 |202) {2139 2320
2600 796 |101% 1271 1526 | 1752 198 1192 i730
2800 a7 1093 136% 1666 1637 2138 1360 2940
3000 L ] 1667 | L1761 2021 [118%
3200 1565 | 1828 | 2157 |3&el
pLlen] 1661 2282 23%L
3600 1760
3300 1838
4000 1956
FIGURE 14. Sample compartment loading data for class 2 aircraft

(for other than carpo transport types).
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g, L, +B,L,+ " +g Ll =CL (2)
. where L. Lz’ sve Ln = individual compartment lengths

B+ B, » *v* B = individual compartwent capacities
: 2 when G is based on maximum takeoff
gross weight, or 75 percent of
individual compartment capacities

vhen G is based on fuselage
srructural limications.

For aircraft in which several cargo areas are provided, the cargo values
for g and G in the above perameters shall be considered as the cargo im 8ll
such areas. For other than the cargo compartments, the requirements of
3.7.9.5.10.2 shall apply.

3.7.9.5.10.2  All other types. Moments shall be listed for mis-
cellanecus loads, for which separate capacities are not listed elsewhere in
Chart E, from zero to maximum capacity in appropriate increments. Miscellane-
ous loads will normally consist of crew, baggage, cargo, and items of an
unspecified nature that might be stowed on ferry or special wmissions utilizing
aveilable floor area and stowage locker capacities. The compartment centroids
shall be based on the weighed average arms of the miscellaneous loads. The
capacity shall be considered to be the structural capacity (as limired by
basic structural considerations), or a capacity based on summation of the
known items of load plus allowable floor and stowage locker loads, whichever
ic the lawsr.
compartment the .compartment designation, centroid, arm limits, capacity,
floor area and maximum floor loading, and stowage locker capacities. A
statement shall be included that crew weight must be included in these
capacities, that the capacity does not include the weight of ammunition and

Cmm e A o aom

and that capacities can be increased pounds, where applicable, by
the removal of an equivalent weight of equipment listed on Chart A or by
ingtallation of supplementary flooring,

3.7.9.5.10.3 Basis for compartment capacities centroids. The basis
for the compartment capacities, the centroids chosen, and data substantiating
the compartment lengths for cargo transport aircraft shall be furnished to
the procuring activity with the sample Chart E.

3.7.9.5.11 Cargo tiedown data for cargo types. A plan view of the
cargo floor shall be provided showing the following:

a. Location and capacity of tiedown fittings. Com-
parement letter designations and station limits. ’

b. A note shall be added "Weight of cargo secured
must not exceed fitting capacity. Refer to Carge Loading Handbook for

detailed information."
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CARGO TIEDOWN DATA

COMPT. ?52'
D 6 ofo o
—_—- -=—1— 126.5
(o] Ol C O
E® @ o o« LEGEND
(o] 0|0 ] .
- - -—]—161.5 QO AN7516 FITTING
F Q| oo | ® 10,000 LB FITTING
o 5,000 LB FITTING
—[—‘b- o5 — 196.3 ® ENGINE HOLD DOWN FITT'G
G o o o o 12,000 LB
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FIGURE 15. Sample cargo tiedown data for class 2 cargo types.
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3.7.9.5.12 Passenger, troop, and litter data. Weights, arms, and
moments shall be given for passengers, troops, litters, and patients, with
each position, seat, row, etc., identified in the same manner as shown on
the aircraft diagram.

3.7.9.5.13  Personnel movement data. For class lA and 1B aircraft,
moment arms and moments shall be given for each crew steétion, and moment
changes accompanying shift of personnel to any station to which wovement Iin
flight is possible. For class 2 aireraft, similar data, based on compartment
centroids, shall be given for compartment occupied o io which movement io
flight is possible. Persoonel weights shall be based on the weights specified
by the procuring activity in the applicable design specifications. When
fixed stowage is provided for parachutes, the personnel weights shall be
decreased by the parachute weight as specified in the applicable design
specifications, and & note added "Based on pounds per man. Parachutes
listed in Chart A." When no stowage is provided for parachutes, a note
shall be added "Based on pounds per man, including parachute.” When
persoune) weights vary (e.g., different weights for crew and passengers),

the heaviest weight shall be used.

3.7.9.5.14 Migcellaneous equipment data. Compartment designa-~
tions, quantities, weights, arms, and moments shall be given for miscellaneous
items of equipment not shown elsehwere in Chart E. Included in this category
are heavy items of equipment, such as engines and cradles, tanks, jeeps,
and field pieces for which specific stowage provisions are made; and flares,
sonobuoys, etc., the weight and location of which materially affect aircraft
CB-

3.7.9.35.15 Center of gravity data. (Wherever "percent MAC" is
referred to in this requirement, it shzll be understood to apply to aircraft,
and "inches aft of the reference datum" shall be understood to spply in the
cage of rotorcraft.) For various gross weights from basic to maximum, in
equal weight increments based on the parameter given below, momenis shell
be tabulated in colums for the recommended forward and aft center of
gravity limits snd for several whole number percent MAC values spaced &s
evenly as possible between these limits. When special restrictions resulting
from aerodynamic, structural, assisted takeoff, or hydrodynamic conditions
are applicable for certain c.g. regions within the limits, moments for
these jimiting c.g. locations shall also be tabulated. Where appropriate,
such special restrictions alternatively may be covered in note form, provided
that the choice of percemt MAC values for which moments are tabulated are
carefully chosen and so spaced that a loading check for cowpliaoce with the
restrictions may be made directly. If it is necessary to utilize a region
at the aft end of the permissible c.g. range, in which the stability is not
positive under all conditions of flight, this regicn ghall be identified by

"Caution See Note," and the following note included:
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“HOTE: Flight in the 'Caution’ region shall be
avoided if practicable, but the aircraft
can be flown safely in this region -provided
that the pilot is familiar with its flight
characteristics. Increasing caution should
be observed as the c.g. approaches the Aft
Limit."
The above note may be expanded to include a very brief statement of the
flight conditions in which instability is encountered, and reference made
to the applicable Technical Orders or Flight Handbooks discussing stability
characteristics for the model, when such have been issued by the procuring
activity.
3.7.9.5.15.1 Each coluom of the c.g. table shall bear an approprilate
heading. The limit moment columms shall be identified by appropriate
nomenclature, of which the statements listed below are considered representa-
tive, and the percent MAC and arm from the reference datum shall be listed.
For limits which for eny reason are tapered between two grosse weights, the
Lﬂpcx shall be identified. The fullvw‘ius statements are ;cyf%ocututi‘v’e of
those considered satisfactory for c.g. limit nomenclature:
Fwd Limit Wheels down.
Fwd Limit Wheels up,
Fuwd Fydro. Limit. ﬂ)
Aft Limit Wheels up, ~
Aft Hydre. Limit.
3.7.9.5.15.2 The weight increment used for the c.g. table shall be
5, 10, 25, 50, 100, or a whole number multiple of 100 gounds. The nearest
increment of those listed above to the increment calculated from the following
formula shall be used, except that when the value obtained from the formula
is greater than 200 the next higher whole number multiple of 100 pounds may
be used:
For aircraeft w= VWc
100H
For rotorcraft w = 6FW
1008
Where w « Weight increment
W = Minimum basic weight plus weight of specified
crew
c = MAC in inches, for afrcraft
H = Arm for aft c.g. limit in inches
R = Length of permissible c¢.g. range in inches,
for rotorcraft.
56 )
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3.7.9.5.15.3 Since the Weight Handbook is predicated on use of basic 41
weight, wheels down, the loading checks are made on the basis of the gross

weight, wheels down, and the moment values for one of the c.g. limits may

require compensation for the moment owing to retraction of .the alighting

gear. The applicable procedure of the following shall be used:

a. If retraction of the alighting gear shifts the
horizontal c.g. aft, the maments listed for the aft limit (or limits, 1f
special restrictions or & "caution" region are involved) shall be reduced -
numerically by the moment owing to retraction of the alighting geat and the
following note added:

"NOTE Hnmentlconstant for retraction of the alight-

: ing gear 1s (plus) (f111 'in value). Moment/
constant values listed in this column are
the moments corresponding to (£ill in) per
cent MAC reduced- by the moment for. retraction
of the alighting gear, and are equivalent to
approximately (fill in) percent MAC at (fill
in) peunds (contractor imsert) figures for
lowest weight of table) to (fill in) percent
MAC at (fill in} pounds (contractor inmsert
figures for highest weight of table). Load-
ings based on the wheels-down condition
which fall within the limiting moments listed

dAw *ha ﬁ'L"n =11 ko rd anfn e wshoa +ha
in the table will be BELLDLGLBULJ’ wWhaen wne

alighting gear is retracted."

b. If retraction of the alighting gear shifts the
c.g. forward, and the forward limit is based on the flight requirements for
a configuration in which wheels are normally retracted, the moments listed
for the forward limit shall be numerically increased by the moment for
retraction of the alighting gear, and the following note added:

"NOTE: Moment/constant for retraction of the alight-

Moment/
constant values listed in this column are
the moments corresponding to (fill 1in) per
cent MAC increased by the moment for retrac-
tion of the alighting gear, and are equivalent
to approximately (fill in) percent MAC at
{£f111 in) pounds (contractor insert figures
for lowest weight of table) to (fill in)
percent MAC at (fill in) pounds (contractor
insert figures for highest weight of table).
Loadings based. on the wheels—down condition

" which fall within the limiting moments in
the table will be satisfactory when the
alighting gear.is retracted.'

(¥, ]
[+ ]
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C. If retraction ©
c.g. forward, and the forward limit is based on the requirements for
landing or takeoff, during which the alighting gear is extended, the
moments 1isted for the forward limit need not be compensated, and the

following note shall be added:

"NOTE: Moment/constant for retraction of the alighting
gear 1s (minus) (fi1ll in value). Loadings
based on the wheels-down condition which £all
within the limiting moments in the table, will
be satisfactory for flight with alighting gear

retracted.”

In the event the c.g. shift for retraction of the alighting gear ig so

large that the flight requirements discussed in (b) above become operative,

the procedure in (b} shall apply.

3.7.9.5.15.4 When c.g. limits are based on contractor’s data, the
following note, modified to suit the particular case, &hall be included:

"NOTE: C.g. limits based on contractor's tests (or
calculations, if applicable). Limits deter-
mined during Navy (Air Force) tests will be
furnished when available.”

3.7.9.5.15.5 The following tabulation and note wmarked with an
asterisk shall be added below (or on the last page) of the c.g. table, with
blank space provided for insertion of weight figures by Service activities:

Cross weight limitations

Takeoff Pounds *
Landing Pounds *#
Catapulting (when applicable) Pounds *

*

Pounds

Arresting (when applicable)

*NOTE: Service activities shall imsert, or sub-
gtirute, current figures from latest

applicable (Technical Order) (Flight Hand-

book)} covering operating restrictions.

For aircraft which have a gross weight restriction above which all weight
must be fuel in the wings (e.g., a Zero Wing Fuel Cross Weight), list the

"gross weight’’ properly identified.

wn
D
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3.7.9.5.15.6 For aircraft with altermate alighting gear, the c.g.
limit table shall include limits for the alternate alighting gear
conditions, These may be separate tebles 1f necessary for clarity.

3.7.9.5.15.7 When Weight and Balance Status Reports are not
tequired, the contractor shall furnish to the procuring activity with the
sample Chart E references to the source of the recommended c.g. limits,
brief indication of the critical flying qualities or structural
considerations which dictated these limits, and reasons for anmy tapered or
epecial c.g. Testrictions.

3.7.9,5.16 Maximum package size data (for cargo transport air-
craft only). Tabular data shall be given for determining the maximum
allowable cargo package sizes, in all practicable combinstions of dim-
ensions, which can paes through the cargo loading doors. A sketch shall bde
included identifying the door openings concerned and showing their
dimensions.

3.7.9.5.17 Miscellaneous data. A table of miscellaneous general
information shall present data as follows: Seat (imcluding crew and
passenger) and litter centroids, general aireraft dimensions, including

P N .

span, ie.ngl:n, ne:Lgnt \maxmum), approximace wheel base and tread.

3.7.9.5.18 Typical loadings. For class 1A and class 1B aircrafr -
only, a table of several typical service loads shall be included listing
combinations of Chart E items with weights, arms, and moments for each
item. Totals of the weights and moments for the items in each typical
loading shall be shown.-

3.7.9.6 Approval of Charts A and E. The following procedures
shall apply in initial preparation and subsequent revision of these charts:

a. Sample Charts A and E shall be submitted to the
procuring activity for initial approval approximstely 1 month before the
expected flight date of the first aircraft.

b. When it 15 necessary to insert copiles of Charts A
and E in handbooks pricr to release by the procuring activity, each page of
the Charts A and E shall be marked "Temporary.'

c. As soon as possible after approval, forward three
prints of the released Charts A and E to the procuring activity. Text
shall be clearly legible with no charactere blurred or filled in, and mo
smaller than the equivalent of 6 point type.

60
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MISCELLANEOUS DATA
CREW, PASSENGER AND LITTER CENTROIDS

COMPT CREW PASSENGER LITTER
Crew Member AT Row No. Arm Tier ¥No.
B Pilot & Co-Pilot 190
Flight Engineer 222
Radio Operator 226
D Navigator 308
Relief Crew 329
E Relief Crew 407 1 390 1 428
2 427 2 428
3 448
F 3 L64
4 501
G 5 538 4 525
6 574 5 526
6 539
H 7 611 7 620
648 8 623
b 636
1 9 685 10 715
10 722
J 11 758 11 736
12 795 12 769
K 13 832 13 810
14 869 14 B34
15 861
L 15 906 16 9035
16 942 17 932
M 17 976 18 955
18 1016 19 1000
20 1029
N Stewards 1096 19 1053
or 20 1090
Attendants 1134 21 1126

DIMENSIONAL DATA

Span 117 fr
Length 115 fc 8 in,
Maximum height over
fin - static sltitude 30 fr 2 in.
- level alritude 32 fr 5 in.
Approx. wheel base 42 fe 5 in.
Approx. tread 28 fr 3 in.

FIGURE 20. Sample miscellaneous data.
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d. When minor changes in either Chart A or E and
reprinting becomes necessary subsequent to initial approvnl the contractor
shall redate the page(s) of the chart(s) affected and change the Chart Date
on page 1 to agree. A copy of all revised peges plus three prints of the
complete chart(s) shall .be forvarded to the procuring activity as soon as
possible, but mot later than 1 week after the date of actual insertiom in
handbocks of the aircraft affected. A list of differences over the pre- -
vious issue of the charts, the reason therefore, a summary of the latest
revigion dates of the pages which comprise the chart(s), the serial number
of the first aircraft affected, snd when only one chart is affected, the
"chart date” of the other remaining in effect, shall also be furnished.-
The revised charts may be considered satisfactory unless otherwise advised
by the procuring activity.

e. 1f important or extensive corrections of the
Charts A and E, or major changes to the aircraft, warrant replacement of
pages of the Charts A and E (or the complete Chart E, if appropriate) in
the Weight Handbooks of aircraft already delivered, the procedure outlined
n paragraph d above shall be npplied and printed copies alao tu:niahed as
4 - .F

ntad halems

Lud CABLEU oTaATw.

(1) When c.g. limits based on procurins activity
tests are furnighed to supersede limits based on contractor tests or
calculations, copies of the revised Chart B c.g. data shall be furnished to
the local representative of the procuring activity for distribution directly
to all operating activities affected, with appropriate instructions to the
operating activities concerning the replacement of Chart E in the Height
Handbocks.

(2) W¥hen contractor-furnished service bulletins
and parts kite involve major changes to be incorporated by operating activities
and necessitate extensive corrections or additions to the Charts A and E
(such as new fuel or ammunition tables for added or relocated tanks or
guns, new compartment tables for increased floor etrength, etc.), copies of
the revised Charts A and E data shall be included in the parts kits, and
appropriate instructions concerning the replacement of Charts A and E in
the Weight Handbook included in the instructions for uccamplishing the
change.

(3) When errors are detected in the Charts A and
E wvhich materially affect the accuracy of the weight and c.g. c.lculntiuns.
the procedure of (1) above shall be applied.

£f. -When major changes involving a change in model

designation sre concerned, the procedure for initial lpproval specified 1n ’
pntasraphs a8, b, c ﬂhall apply
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3.7.10 .Balance computer design data. For class 2 aircraft for
vhich a balance computer 1s to be furoished, the procuring activity (if the
computer is GFAE) or the aircraft contractor {if the computer is CFE) will
forward one copy of the approved Charts A and E to the balance computer
manufacturer for use as design data. The following 1nfcrnation shell be
furnished 1in duplicate with the charts:

a. Aaticipared minimum and maximum basic weights, and
most forward snd aft basic weight c.g. locations, assuming removal of
equipment for a minimum stripped condition and addition of specified
special equipment for a maxinmum equipped condition.

b. When fuel snd oil woment arms vary with fuel

qunnr.:u:y. a I:aD.l.E or Bl.'ﬁpl'l QI ‘nﬂ variaiion m arm ltUIl cqrcy o ruii

tank(s) upon which the Chart E fuel and oil tables are based.

3.7.10.1 Release of balance computer desigms. -A sample faceplate
to the proposed balance computer will be furnished to the procuring activity
as wvell as to the aircraft contractor, who shall furnish comments to the
procuring activity in duplicate as soon as possible on the completeness and
conformance of the sample design with the balance computer design data, and
any other subsequently available information on the aircraft. Comments of
the contractor and the procuring activity will be -coordinated and forwarded

to the balance computer manufacturer by the procuring activity. In the
event that the comments require revision of the design, samples and further
comment shall be handled as above, except that when minor changes are
involved, comments and final release will be handled by the procuring
activity.

3.8 Balance calculations.

3.8.1 General. Balance.calculations, as required for the
respective weight reports, shall be prepared in tabular form with groups
listed in the order shown on the weight statements (MIL~STD-1374, Parts I
and I1)., Weights, arms, and moments shall be given in detail, with totals
for each subgroup and group. Equipment groups {(e.g., Electricel, Armament,
Air Conditioning, etc.) shall be broken dowm to list "installations" and
wajor components comprising these installations. RBach engine, propeller,
tank, etc., shall be listed separately, unless the same moment arm applies.
The horirontal and vertical poment axes shall be so located that all
moments will be positive. The sxes shall be dimensioned from convenient

Lldowmd momdewsa tha hades Ao wme o Faw all watoaht rannrt and tho
1 ARGV PUVLULD Ull LIIE WY » NALNT GUM WYNCHLD AVUL Sad WS ARLL AWFWi b SN Wil

Weight Handbook shall be in inches and pound-inches, except that subject to
prior approval by the procuring activity feet and pound-feet may be uaed
for extremely large aircraft. .

65



Downloaded from http://www.everyspec.com

MIL-W-25140B

3.8.2 Lateral center of gravity. These data are required
unless epecifically waived by the procuring activity. Detailed cal-
culations shall be included in the Detail Weight Reports (EBstimated,
Calculated, First, and Last Aircraft) to show the lateral unbelance and
the loading limitations or cautionz necessary to contrel lateral din-
tribution of load. A scale for determining lateral dimensioms shall
be included on the appropriate structural diagrams in the weight reports.
The requirements of paragraphs 3.7.1b, 3.7.9.5.15 and 3.8 shall apply
to lateral center pf gravity limits, lateral center of gravity data and

lateral balance calculations respectively.

3 Most forward and most aft center of gravity conditionms.

s 1A and 1B aircraft, these calculations are intended to deter-

TEAS A A S SRR AT et e AR T W SR —— s L ) 4

mine the extreme c.g. positions attainable. ¥For class 2 sircraft, these
calculations are intended to determine the extreme c.g. positions which
may occur using reasonable care in crew shifting, bomb drop sequence,

fuel management, cargo, placement, etc. Such calculations will -demon-
strate that the c.g. can be maintained within the permissible c.g. range,
and also will serve the purpose of determining what "cautions,” "special
instructions,” etc., may be desirable to insure that operating activities
know how to achieve proper balance or how to avoid the critical conditions.
The wost forward and most aft calculations shall show the extreme c.g.

R, =y mmaamcVa B __ . Py 3 R

positions which may result from each of the following:

a. Any specified load condition, comsidering partial
or cumplete expenditure of any expendable useful load items and neces-

sary crew movement from mormal flight stations to takeoff, landing, battle,
or ditching stations.

b. The extremes of the above plus the most critienl
combination of special or altermate load items.

c. For personnel transport aircraft, assume full
row seating in the most adverse manner to give extreme c.g. attainable.
1f these are outside the permissible c.g. range, show seating restric-
tions required. Where baggage 1is included and allevistes the critical |
loading, the condition of "no baggage carried” shall also be shown.

d. ~ For cargo aircraft, determine most adverse
distribution of cargo that can be carried snd still maintein loadings
within the permissible c.g. range., The calculations will be indicative
of the degree of loading control needed within the load-carrying capacity
of the aircraft, and demonstrate that, with rational distribution of

cergo, the permiesible cargo loads can be utilized within the permissible
aircraft c.g. range.
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3.8.4 Alighting gear. Weight empty and basic weight c.g.
locations shall be calculated in weight reports with alighting gear extended.
Gross weight c.g. locations shall be calculated in weight repoerts with
alighting gear extended and retracted. For calculations deriving the
moment change for retraction of the alighting gear, moving and stationary

items shall be listed separately. .

3.8.5 Armament varisbles. For guns fed ffom A rempte source,

- ammunition in feed chutes shall be listed separately. In the extreme

balance talculations, the effect of empty cases and links shall be included
vhen provision is made for retaining them in the aircraft. .Partial loading
or expenditure of stores, rockets, etc., in the most critical sequence, or
in accordance with the operating sequencing instructions to be prescribed
in the Flight Handbook, shall be counsidered when these items can be carried
in more than one bay or on several statioms. . .

3.8.6 Fuel variables. Quantities in each tank shall be
listed as separate items unless the sape moment axm applies. When tanks
are interconnected to £11l and drain as a single tank, weights, arms, and
moments shall be listed for each tank and for the total quantity in the
interconnected tanks. When more than one type of fuel is provided for,
supplementary calculations based on nominal fuel weights shall be included
for the alternate fuels. If variation in fuel density materially affects
the axtreme c. .8. locations attainable, the effect of a dmitv variation of

=ai =S LS =2ENL AarL=salils SLLILNEYAE == a5Ls

+0.6 pnundlgallon from the nominal weight shall alsoc be shown. If an
extreme ¢.g. position will result with fuel tanks approaching an empty
condition, the fuel shall be considered as totally consumed. Where emergency
manual selection of tanks is provi’ed on automatic sequencing systems, the
extremes that could be encountered by adverse emergency selection shall

also be indicated. The following information, as appropriate, shall be
included in the Detail Weight Reports (Estimated, Calculated, First and

Last Actual) where necessary to explain the fuel filling and consumption
sequence and to substantiate the diatribstion assumed for the gross weight
and extreme balance conditions:

a. BReason for or justification of the distribution
aspumed in the caleulations, if the distribution is not automatically
contrelled and is not obviously the most critical attainsble. This may

coneiat of a statement of the filling and consumption seguences to be
prescribed in the fuel system management instructions in the Flight Handbook,

or that fuel usage must be controlled by pilot for balance control.

b. Brief description of .mystem operation, 1if auto-
matic distribution by single point fueling or automatic comnsumption sequence

ig provided. Include schematic diagrams outlining fuel system arrangement,
brief explanation of distribution and sequencing features, and graphs
showing distribution as system is filled and fuel is consumed. Where
extreme attitudes in prolonged climb and descent materially affect the
distributior, include sufficient information on the effect of attitude to
permit evaluation of the attainable extreme aircraft c.g. location.

67



Downloaded from http://www.everyspec.com

MIL-W-251408

3.8.7 0il variables. When multitsnk or sautomatic dis-

. tribution, transfer or feed system are provided, the applicable requirements
of 3.8.6 shall be applied. 01l consumption may be reglected in extreme
balance calculations unless total oil consumption will affect the attsino-
_able extreme c.g. locations by more than 0.5 percent MAC for aircraft,

or 0.5 inch for rotorcraft. Rationsl assumptions of rate of consumption
shall be made wvhen it is necessary to consider expenditure of oil.

3.5.8 Miscellmpeous variables. If "placards,” which restrict
the installation or combination of items, are to be installed fo the air-
craft, the proposed or actual location and wording shall be stated in the
welght reports and the attainable extreme c.g. conditions may be based
on assuming compliance with these placards. Partial installation of de-icer
boots on wings, tail, and other surfaces need not be comsidered.

3.8.9 Tank capacities. When calibrstion of the fuel tanke
has been completed, loading conditions which are based on full tank(s)
shall be adjusted in the next weight report furnished, basec on the
actual capacities, and footnotes to this effect shall be'nndé on the weight
report. If the difference over the estimated fuel capacity -is large,
0il shzll be adjusted based om the specified fuel/oil ratio. ~When ‘cal- )
ibration of the 01l tank({(s) has been completed, any difference between the
estimated and actual capaciry shall be noted specifically in the next
weight report furnished.

3.9 Weighings.
3.9.1 General. Weighings shall provide for the determina-

tion of the weight empty,.except that for instrumented flight test air-
craft, weighings may determine as-delivered weight. It is preferable to
make all weighings with the aircraft completely assembled and in the

dry condition (before the fuel and oil systems have been filled). However,
the first aircraft to be wejighed on the contract shall be weighed ino

the dry condition. Aircraft with alternate alighting gear may be weighed
in any one of the alternate alighting gear conditions. Welighte shill

be determined by taking the average of three independent readings (e.g

for beam scales by upsetting the besms of all scales.between readings

or completely unloading the electronic load cells). Approval of the

weighing procedurés must be obtained from the procuring- activity ‘prior
to the weighing.

3.9.2 . Scales. The scales are to be calibrated or certified
correct by Government or commercial scale officials satisfactory to
the contractor and the Government Inspector at least once every year,

Scale calibration periods may be modified as specifically requested by
the procuring activity.
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3.59.3 Center of gravity determipnation. Weighings shall
provide horizontal c.g. locations as required on the approved weighing
forms. The vertical c.g. locations shall be determined by calculation.
When specifically requested by the procuring activity, the vertical c.g.
shall be determined as required by Form AN-9250. Lateral c.g. locations
shall be determined when specifically requected by the procuring activity.

3.9.4 Trapped fuel and oil. Trapped fuel and trapped oill
are defined as the amounts of fuel and oil remaining in the respective
systems when oll is drained and the aircraft is defueled in static, ground
attitude (seaplane on beaching gear) by the normal means provided for
draining the tanks. The data are intended to establish a baseline for
reweighing of aircraft and determination of weight empty or basic weight.
Unless otherwise specified, the weipghts of trapped fuel and oil shall be
determined on the first aircraft, and on a representative aircraft each
time a change is made in the fuel sand oil sygtems which will cauge an
appreciatle change in the trapped fuel and oil data. The data shall be
obtained in the manner indicated below, starting with an aircraft with
compeltely dry systems (i.e., before any fuel or oil is placed in tanks),
For aircraft with alternate alighting gears, trapped fuel and cil for the
alternate alighting gear conditions shall be furnished; the data for the
conditions not determined by actual weighing may be tased on analysis
and calculations to account for any material differences caused by ettitude,
float tanks, outlet locations,etc. Diagrams or sketches shall be
included to identify specifically the drain points and their physical
location. The distribution of the trapped quantities shall be rationally
determined by calculating or estimating the quantities in the major com~
porents of the system (engine, oil coolers, tank sumps, etc.) to deter-
mine their weights, arms, and moments. These data shall be tabulated to
show the derivation of the weights, arms, and moments for the totals of
trapped fuel and trapped oil.

a. Trapped fuel:

(1) Add a measured weight of fuel into each
tank. Where single point fueling is provided, insure that sufficient fuel
is added to permit circulation to all tanks and plumbing.

{2) Operate fuel pumps to insure filling of all
fuel lines. Do not operate the engine.

(3) Using only the normal means provided for
defueling the aircraft, drain the fuel into containers. Weigh the con-
tainers before and after draining. Aircraft which have transfer tanks
or separate long-range rank systems mav in mRome cager not drain as com-
pletely in ground attitude as in flight. Where the pattern of previous
migsions and subsequent defueling would result in material differences
in trapped fuel, include a determination of this difference with ezppropriate
explanation.

{(4) The trapped fuel is then the difference
between the weights of fuel measured in (1) and (3).

h
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b. Trapped oill:

(1) Determine the weight of engine preoiling oil.
Pour a measured weight of oil into each tank.

(2) Operate the engine the minimum length of time
necessary to insure that the oill has circulated.

{3) Using only the drains provided for the oil
tanks (usually the sump drains), drain the oil into a container. Weigh the
container before and after draining.

{4) The trapped cil is then the difference between
the weights of o0il measured in (1) and (3).

3.10 Measuring and leveling provisions.
3.10.1 Application. The following paragraphs cover the general

requirements for measuring and leveling provisions for use when weighing

aircraft, when aligning fixed guns, or when structural alignment is being
made on aircrafec.

3.10.2 Measuring provisions. Each aircraft shall be provided
with jig points for taking measurements during weighing and aligmment.
Each jig point shall comsist of a hole or fitting, located such that 1t is

a knowmn distance + 0.06 inches from all reference datums for the aircraft

concerned. - These i measuring provisions shall cause no increase in drag when
not in use. Each jig point shall be appropriately labeled so that its
position on the aircraft may readily be determined. As a minimum, jig
points shall be on the fuselage and wings if the aircraft has such. Jig
points not on the centerline of the aircraft shall be symmetrically located
on each side of the aircraft. The fuselage shall have jig points forward
and aft of the wing. Each jig point shall be located such that nothing
will interfere with dropping a plumb line to the hangar floor.

erovicdong ae oo sha r
3.10.3 Leveling provisions. Each aircraft uhall be furm

3 L
with the provisions specified herein for obtaining the true level attitude
of the longitudinal and lateral axes of the aircraft while the aircraft is
being weighed, while structural aligmment 1is being made, or while fixed
guns are being aligned. When provisions for leveling the aircraft or
weighing or for structural alignment are not suitable for use in aligning
fixed guns, a second set of leveling provisions shall be furnished for that

purpose and marked "GUN LEVEL". All leveling provisions shall be clearly
listed.
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3.10.3.1 - Plumb bob. Provisions shall be made, as further specified
below, for a plumb line swinging at a radius of not less than two feet
within the aircraft, and in such a position that the relation between the
pluzb line or the point of the plumb bob and a graduate plate can be seen
closely and without personnel entering or climbing on the aireraft. Subject

"to specific approval of the Precuring Agency, leveling personnel will be

permitted aboard extremely large aircraft, the weights of vhich are such
that leveling accuracy will mot be impaired by minor movements of leveling
personnel. 1In this latter case, provisions for leveling shall be readily
accesgible, shall be as mear the center of gravity as practicable.

3.10.3.1.1 Upper bracket. An upper jig-located bracket shall be
attached to structural members of the aircraft in such a position. that a
plunb line can be suspended therefrom. The bracket shall be designed in
such a manner that the plumb line will always be suspended from the same
point, and will be positioned with unvarying accuracy as related to the

1eveline n'lnl'n or nlates located below the hracket.

astoaars =5 Vi FasSTo aLELT mEFE W e S

3.10.3.1.2 lower plate. A wmetal plate or plates shall be per-
manently attached to some structural part of the aircraft below the upper
bracket specified above. The lower plate or- plates shall be positioned so
that when a plumb line is suspended from the upper bracket either a portion
of the plumb line or the point of the plumb bob will fall sufficiently
close to the graduations on the plate or plates to permit easy reading of
the indicated attitude. The graduations in degrees and minutes shall -be
permanently inscribed on the plates and shall provide for indicating the

—_—— PN B

following aircraft attitudes:
a. Longitudinally and laterally level

b. Normal static ground attitudes between three
degrees forward of the most nose down attitude to three degrees aft of the
most tail down artitude, and laterally level

c. The attitudes for structural aligmment and gun
aligmment 1if different from paragraph (a) above.

3.10.3.2 Leveling lugs. For aircraft not sufficiently large for
use of the leveling aids previously specified, other leveling provisions as
specified below shall be installed.

3.10.3.2.1 Two jig-located fittings shall be placed 10 to 20
inches apart on some primary structure of the aircraft.. The fittings shall
provide an ample firm support upon which to place a spirit level, and shall
be 5o located as to give a true level reading and be accessible for leveling
the aircraft. Similar provisions shall be made for laterally leveling the
sircraft, preferably near the location of the longitudinal leveling fittings.
All fittings shall be located so that persomnel can take leveling readings
without getting into or climbing on the aircraft,-and may be located within
the wheel well, door entrance or similar enclosures, or external to the
aircrafte.
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3.11 Weights.
3.11.1 GFAE veight. The contract/guaranteed weight empty

is based on the weights of the GFAE listed in the contract detsil speci-
fication as modified by specified weights of GFAE added by contract
changes. Any overweight or underweight owing to addition, deletion,
variation, or change of a GCovermment-furnished item for which allowance
has not been made in a contract change shall be considered as revising
the contract/guaranteed weight empty accordingly.

3.11.2 Overveight and underweight.

a. Preproduction contracts: Unless otherwise
specified, for preproduction contracts, the overweight and underveight
shall be based on the actual weight, as determined by the weighings made
upon completion of the aircraft, plus the weight incident to the incor-
poration if all changes and modifications (actually .installed) found
necessary to fulfill the requirements of the specifications and the
amended contract for acceptance of the aircraft. The contractor shall
establish an appropriate system for the recording of all modifications
made subsequent tc the weighings, together with their effect on weight
and balance; this shall cover the periods during preliminary flights,
procuring activity tests, etc., up to the time when the aircraft is
finally accepted. The weight empty given in the original weight report
and revised by the data in the appendices shall serve as the basis for
the determination of the overweight or underweight. If the contract
provides for more than one aircraft, the overveight or underweight shall
be taken as the average of the overweight or underweight values for
the aireraft as finally accepted and shown fu the required actual weight

AdAnena
wE O as

b. Production contracts: For production contracts,
the overweight or underweight ghall be taken as the average of the over-
weight and underveight values shown by the required actual weight data.
Refer to paragraphs 3.7.4, 3.7.5 and 3.7.B. ’

3.11.3 - Engine.

a. Dry weight: The items included in the dry weight
of the engine shall be those defined in the applicable engine model speci-
fication. The engine dry weight entered in the engine log by the enginpe
manufacturer may be used as a basis. for determining the "as installed"”
weight for all but the Actual Weight Report - First Afrcraft and the
first aircraft equipped with an engine having & new model designation. - .

b. Estimated weight: The estimated “as installed”
weight of engines shall be the specified dry weight plus an allowance
as follows for the oll and grease contained in the engine:

Reciprocating 15 pounds
Turbopropeller 10 pounds
Turbojet 5 pounds

ne
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¢. Actual weight: The actual "as installed" engine
weight shall be that weight obtained when the engine, including all dry
weight items, is clesned up and ready for installation in the aircraft.

4. QUALITY ASSURARCE PROVISIONS
4.1 Methode of inspection and approval.
4.2 General. The Govermment Inspector shall certify to

the correctness of all actual welght data submitted to the Govermment and
ghall witness actual weighings and sign the official weighing form. The
Inspector shall alse comment in appropriate detail on all weight estimates
and discussions submitted in correspondence concerning proposed contract

changes or amendments.

4.3 : Final approval. Final approval shall be obtained
from the activity under which procurement is made. :
5. PREPARATION FOR DELIVERY

5.1 Packaging and packing. Weight snd balance control

data shall be packaged in such manner that it will not be damaged in transit
by common carrier.

5.2 " Delivery. Shall be as directed by the procuring
activity.
5.3 Marking of shipments. There are no requirements for

the marking of the packages containing weight and balance control data.

6. NOTES AND CONCLUDING MATERIAL

6.1 Intended use. The specification is used in the
management of Weight and Balance Contrel Systems and in determining com-
pliance with contractual requirements during design and construction of
aircraft. -

6.2 . Ordering data. FProcurement Documents should specify
the following: .

a. Title, Number, and Date of this specification.

6.2.1 Procurement requirements. Coples of specifications,

standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.
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6.2.2 Contract data requirements. Items of deliverable data
required by this specification are cited in the following paragraphs:
Applicable DID
Paragraph Data Requirement Air Force Army NAVAIR
3.2 Weight Control Management DI-5-3572/ DI-BE-1124
Program Flan Report 5-149-1 :
"3.3.1 Specification Weight UDI-S-21189
Derivation : :
3.3.2 Post-Design Weight DI-5-3584/ DI-E-1124 UDI-S5-21188
' Analysis $-103-2
3.7.1 Weight & Balance Status DI-S-3584/ DI-E-1124 UDI-S$-21184
§-103-2 . . ) .
3.7.2 Estimated Weight Report DI-S-3584/ DI-B-1124 UDI-S-21183
5-103-2 . :
2.7.3 Calculated Weight Report DI-S-3584/ DI-E-1124 UDI-S-21185
5-103-2
3.72.4 Actual Weight Report DI-S-3584/ DI-BE-1124 UDI-S-21187
(Detail) $-103-2
3.7.5 Actual Weight Report DI-S-3584/ DI-E-1124 UDI-S-211814A
(Intermediate) $-103-2
3.7.6 & Appendix to Actual DI-S5-3584/ DI-E-1124 UDI-S5-21187
3.7.7 Welght Reports $-103-2
3.7.8 Actusl Weight Report (Last) DI-S-3584/ DI-E-1124 UDI-S5-21187
$-103-2
3.7.9 Handbook of Weight and DI-S-3584/ DI-E-1124 UDI-M-21186
Balance §-103-2 _
3.7.10 Balance Computer Design DI-S-3584/ DI-E-1124 UDI-M-21186
Data 5-103-2
3.6.3 Engineering Change Pro- DI-E-1124
posal (ECP) .
3.6.5, Adrcraft Modification - DI-S-3584) DI-E-1124
Prior to Service §-103-2 .
3.6.6 Aircraft Modification - DI-S-3584/ DI-E-1124
Return from Service §-103-2 .o

Such data will be delivered as described on approved (numbered) DIDs (Data
Item Description DD Form 1664) when specified on DD Form 1423 (Contract
Data Requirements List) and incorporated into the applicable contract.
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T 6.2.3 Weight definitfions. As used in MIL-STD-1374 and Weight
Handbooks. ‘ )
[ AIRFRAME UNIT WEIGHT ———— Primary Structure Weight
Used in cost and work load
evaluations. Defined in
Coat Information Report
{CIR) as the Weight Empty
' ® " (from MIL-STD-1374) less
specific items as noted.
New requirements will refer
. to Contractor Cost Data
Reports (CCDR).
Wneels, brakes, tires, tubes, engines,
startere, propse, electrical units,
avionics, etc.
J weroHr BETY }o————  Wetght of atreraft complete
p— ==l 1t 211 ametoemn A s
Wili Odd FPYDLEHED S0 WU
figured in accordance with
B the model detail specification.
q* N Unusable fuel and o1l {including trapped),
. external gear not disposed of during
flight, guns and other fixed items of
~~ . useful load.
BASIC WEIGHT | Bagic weight entered on
yseruL — Chart C of Weights Handbook
LOAD : for running log weight.
Usable englne
0il, crew, special mission equipment
and weapon racks ©or pylons not in
Bagic Weight. A
OPERATING WEIGHT | Zero fuel and Zero payload
- weight - a convenience weight
g to wvhich operators need add
only fuel and payload for
gross weight.
Usable fuel, cargo, smumicion, .
|, stores, and dijosable external tanks.
—{ GROSS WEIGHT }————— Take—off gross weight. Will
. vary vith mission. It is
the sum of the weight empty
: .- and the gpecified useful load.
Expendable items - fuel, cil, stores, :
and expendable_gxternal tanks.
_ -
| LANDING GROSS WEIGHT |
75
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6.3 Changes from previous issu:. Asterisks
this revision to identify changes with respect to the previo
to the extensiveness of the changes.

g5
[a)

issue, due

Custodians: ) - ‘Preparing‘Activicy:

Navy = AS ™ ) Navy - AS

Alr Force ~ 11 ) .

Army - AV Project No. 1500-0093
76
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