
141L-W-25140B
31 o~
SUPERSEDING
uIL-w-25140A
19 April 1973

(1

2ULI’2ARY SPECIFICATION

WSIGNT AND BALANCE COWTMIL STSTSH (FOR AIRCRAFT AND ROT13RCRA=)

file specification is approved for use by all Departments
and Agencies of the Department of &f eme.

1. SCOPE
●

1.1 This apecificatien covers the requirements for Weight
and Balance Control Systems to provide for the mmasement of mass character-
istics prosrams and to facilitate the preparation and submission of data
in standard format during the life of an aircraft or rotorcraft contract
(see 3.3).

2. APPLICABLE DOCUMSNTS

2.1 Issues of doc-ts. The following documents of the
issue in effeet on date of invitation for bids, form a part of this specifi-
cation to the extent specified herein:

SPECIFICATIONS

M2LI’MRY

FILL-F-5512 Fuel, Aircraft Reciprocating. Engine, Grades 80,
91/96, 100/130, 115/145

ML-F-5624 Fuel. Aircraft Turbine and Jet Sngine Grades
JF-3, JIU, and JP-5

MIL-M-5920 Mmuals, Technical, Basic Weight Check List and
.Loading Data

Seneficial rmments (recommendations, additi.me, deleti.ma) and any pertinent
data which may be of use in improving this doctmmt shou2d be addressed to:
Engineering Specifications and Standarda ~art~nt (Cvde 93), Naval Nr
Mgiaearing Center, U&ehurat, 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)

APPROVSD WSIGHING FORNS

AN-9249 Aircraft

AN-9250 Aircraft

DD Form 365B Aircraft

STANDARDS

MILITARY

Actual Height and Horizontal Balance

Actual Weight and Vertical Balance

Weighing Record

i

MIL-STD-480 Configuration Control - Engineering Changes,
Deviations and Waivers ‘

subsTo-1374 Weight and Balance Data Repotting Forms for
~rcraft (Including Smtorcraft/

Part I Group Weight Statement
Part II ‘Detail Weight Statament
Part 111 Weight and Balance Status

PUBLICATIONS

TECHNICAL NAllUALS

l%e reauiremcnts for these manuala are specified in the text of. .
this specification under the title “Weight B&dbook. ” Reference to
any one of the “service manuals in the Contract Data Requirements List
(DD Form 1423) shall mean “Weight Bankbook. ”

T.O. 1-lB-40 (Air Force)
I

T.O. 1-1S-50 (Air Force)

Handbook, Weight and Bs2ance Data

w 01-lB-4G (Navy)

m! 55-405-9 (Amy)

(Couies of auecifications. standards. drkwlnge, and publicati&s
kequired by contractor in connection vlth specific procurement f+ctions
should be obtained from the procuring activity or as directed by the
contracting officer. )
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3. REQuIFUmfENTs

UIL-W-25140B

I

3.1 General. z’hedata covered by this speclfiCatiOn are

intended for use in determining compliance Wfth COntraCtUl require~nts
for the management of weight and balance control Eyetm of ~rcr~t durin8
design and construction, in establishing a syst= Of weight and balance
control for operation of the aircraft, and in prepating balmce CnmPutcre
for class 2 aircraft. fie instructions and requireu$nts nf mL-52’D-1374

shall be ~pplierlin the compilation of data for Parts I -d II. the croup
and Detail Weight State=nts, required in aircraft weight reports.

Weight and balance cnntrol
~stem. The contractor is

~equi~~~ to pro~de * weight ~n,jBalance GXttrol fiySt~ that will ‘nSure

weight cnntrol Management (1) through assig=nt of cmpetent PersOnnel.
(2) by utilizing adequate measuring devices and facilities. (3) by defining
techniques to be initiated to offset adverse trends, (4) by defining
req~rements to sub-contractors =d (5)

by holding comtmctiVe periodic

design review. ne contractor’s Bysternis subject to rev%- ~d validation

by the procuring agency.
hriatg pre-avard negotiation or f==diately

following contract award, representatives of the prbe cnntractcr Or assOciate
ctnttraitorsshall cOneult ~th the Procuring agen~ ‘“ certifying ‘he ‘rO-
cedure for program Weight and Balance Control incl~ing tbe s*tiss ‘on ‘f
a weight Cantrol and Manag=ent Program p~ *POrt.

part of the Plan RepOrt

shall be devoted to specifying the detailed
interface between the Work Break-

dm Structure sYstem as described by tfIL-S2’D-881Aand the GrOuP ~d Detailed
weizht Sta’rements.

3.3 s~bm.ittalof dat~. The weight and balance data specified

herein shall be subm.lttedby the contractor during study, research and
develq~nt n= ~roductiOn contracts fn accordance ~th the data acquisition
proviaio- of the contract. Normally, Cnntract Data quir~ents List

(DD Form 1423) identifies by Data Itcm Description (DD Form 1666) the
quantity, frequency and distribution of specific weight and bal~ce data
for a contract. For Other contracts, data UY be specified by reference ‘0

snecific paragraph herein.—.

3.3.1 Specification weight derivation.
During the negotiation

s“tngeof preparing a contract detail specification. the cmtractOr shall
furnish a derivation of the vehicle -ight

for each draft of the specifica-

tion ~til the ~ight Status *of thr fi.naldraft is repr=emt~. me
derivation Shall be ba8ed on the desi~ proposal (On prOtn~e Or accU1
data ~en aVaIlable) ad shall be furrdshed ou the Statw ‘eport ‘om
MIL-sTD-1374, Part 111. A description shall be appended e~laining che

reastms for the weight changes since the previO~ draft.
A liet cf veight

of Government Furmlshed F.quiPwut, WOn ~ch
the weights are based. shall

be attached.

3
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Post design weight analysts report. This report shall
aircraft designated by the pracuring agency and shall,be
than 90 days after the aircraft is weighed. The purpose

3.3.2
be prepared for an
mubmitted no later
of the report is to provide. in a single document, a record of design
criteria, integrated design concept, and weight information which will
~eme .S ~ ~~eline working document to be used during the 8cqulSitiOn.
phase and”contract service “life. A chronology of major dasign andlor
weight changes will be included to provida background information on the
aircraft design evolution. me detailed content and format of this report
shall be preparad by the contractor and submitted for ●pproval to tbe
procuring agency. @mpilation 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 in an informal but
organized status., This informal data shall be available for rcvieu by the
procuring agency as an aid during program weight revicwe. The report shall
be divided into four mcjor sections CoMiStiUg Of:

a. Precontract development. This section shall
document the configuration development fram the contractor’s. initial proposal

I and ending with the aircraft configuration at contract awctd.

‘b. Contract design development. Thin section ah.ill
document the”&ass properties control program, including a history of weight
and design changes resulting from this progrcm. Ihia section ehall also
include all significant design development changes, in chronological order,
from contract award to the designated aircraft. .,

c. Detail design analysis. This section shall present
the deacr1Ption and analysis of the designated aircraft. Included in this

I section shall be an aircraft general description, Group and Detail Weight
Statements, criteria, and detail design description and functional analyses
for.each structural and system group.

d. Appendices. The procuring agency will require,

I
unless specifically waived, an appendix to this report. rne cgency will
smecifv the effectivity of the acmendix (i.e. to which aircraft. by production. .

1. number, the appendix s~all be applicable) and the submittal data, ~lch

I
will usually be close to the IOC (initial operational capability) date.

(1) The appendix shall describe the +hcngea mcde
to the given aircraft as well as a short description of the eemice problems
or defects that precipitated the changea. It is intewiad that tbe appendix
to the Post Design Weight Analysis Raport trillprovide a .IIIUUIngaccount of
the weight history from the designcted aircraft .of paragraph c cboye.

~
(2) on subsequent contracts the procuring agincy

MCY require further appendices to cover later chamgca. In such cases the
procuring agency will specify the submittal dates and effectivities as
above.
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(. ,
3.4 WeiRht and balance classification.

balance control purposes, aircraft are divided into the
ficacions.

For weight and
follwing classi-

3.4.1 Class 1A. Class 1A aircraft are those whose rectnmnended
weight or c.g. limits can not be exceeded by loading arrangements normally
employed in tactical operation, and therefore need no loading control.

3.4.2 Class lB. Class 1B aircraft are” those whose recommended
weight or e.g. limits sometimes can be exceadcd by loading arrangements
normally employed in tactical operations, and therefore need loading control.

3.4.3 Claas 2. Class 2 aircraft are those whose recommended
weight or e.g. limits can rccdily be exceeded by loeding arrarrg=ents
normally employed in tactical operations, and therefore need a high degree
of loading control.

3.4.4 Classification assignment. iIeiShtand balance classi-
fications till be determined by the procuring activity and acaigrredin the
aircraft detail specification.

3.s Handbooks and balance crrmputers. I’Ire.requir=ents
outlined below for the Weight Handbook and balance computer apply to
production and preproduction aircraft.

( ..- 3.5.1 Class 1A aircraft. There are no rcquiraments for data
to be delivered aboard Claas 1A aircref t. CharES A and E for the Weight
Handbook as 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 treightand balance checks.

3.5.2 Class lB aircraft. The corrcractorehall complete the
Weight Handbook which shall be placed in the data t.caeof each aircraft
prior to delivery.

3.5.3 Clsss 2 aircraft. Ilrecontractor shall complete the
Weight Handbook which shall be placed in the data case of each aircraft
prior to delivery. If Government-furnished balance computers are not
received prior to delivery of any aiicraft on Navy contracts, the informa-
tion furnished in Figure 1 shall be inserted in the front of the applicable
Weight Handbooks.

3.6 Weight and balance data.

3.6.1 Preproduction contract. Unless otherviae specified,
the fOllowing weight and balance data, and rrecesaaryweighings, are required
under a preprtxiuction contract:

a. Estimated Weight Report.

b. Weight and Balance Status Repcr~.

5
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IKPORTAI$2NOTICE

Subj : Model Balance thnputer - Irratruction.e
Cuncerrring

The balance comput’er,Iaad Adjuster Plate
.>

, w89 nnt avail-
able for installation in this aircraft prior tn delivery. chart E shall .be
used in the interim. The weight =d balance personnel of the activity ““
receIVImg t~~ ~ircraft shall couplete the form sh~ below and forward it
to the indicated addressee. Arrangements till be made to have tbe Load
Adjuster furnis!redas soon as available. Upon recai.ptof the Load tijuatar,
the folloving shall be accomplished:

(1) Install the bad M juster on the clip located
(Contractor shall give location).

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

(3) Remove this sheet from the handbook.

-— —- —----__ -_---- ——-—-—- —_ ——— ——-—-—-— ——--— --

To: Commander, Naval Air Syatems Command
Attn: Evaluation Oivision, Weight Catrol Branch (A.IR-5062)
Washington, D.C. 20361 .

Model Aircraft, Bureau No. , was
delivered by the contractor prior to the availability
of the bad Adjuster. Arrange for shipmt of the
one Lead Adjuster, Plate to the following—.
addressee.

(Contractor to fill in Signature
aircraft model. and plate (Weight and Balance Personnel)
number If available)

FIG(JRS 1. Notice to be inserted in the Weight Naadbook if
Government-fun.lished balance couputera are not
received prior to aircraft deliveq.

6
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I

c. Calculated Weight Report: The requirements fOr
the Calculated Weight Report may be eliminated or reduced upon specific
approval by the procuring activity.

i. Sample Charts A and E.

e. Actual Weight Report - First Nrcr.aft.

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

g. Final Appendices to Actual Weight Reports.

h. Actual Weight Report: Intermediate and Last Aircraf !
If a contract provides for mre than one preproduction aircraft, an Actual

‘. Weight Report - Intermediate Aircraft shall be submitted for each additional
aircraft unless otherwise stated in the contract. If 0U3y minor changes have
been made since the last previous Actual Weight Raport, a raport detailing
these changes, (including their effect an actwl ~d c~tract/Vran~ee weigl][
and balance, and the contractor responsibility under or overweight) WI11 be
sufficient.

i. If alternate power plant installations, alternate

(.
wir,gs, or other alternate major components are included in the program, weight
and balance information shall be rmpplied for all alternate items and for
the cotnple”teaircraft vith the alternate items installed. These data shall be I

included as an appendix to the appl~cable calculated and actual weight reports.
Actual weighings of alternate components and, if necessary, the complete aircrafI

.’

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

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

a. Sstimated Weight Report.

b. Weight and Ralance status Report: Required when
specifically requested by the procuring activity.

c. Calculated Weight Report: If an Act-l weight
Report has bean submitted for preproduction aircraft end 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.

d. S.ample Charts A and E.

7
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e. Actucl Weight Report - First AIrcraf t: With the
specific approval of the procuring activity, the Detail Weight Statement
(HIL-STD-1374, Part II) , the waight ampty detail balance rslcula-
tions, end all vertical c.g. data may be omittad from this report, and
furnished in the report for the fifth aircraft.

f. Appendices to Actucl Weight I&ports required
prior to &nducting procuring activity tests.

8. Final Appendices to Actual Weight”Reports.

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

(1) For the 5th and 10th aircraft.

(2) Rcch 20th aircraft. Weighings or reports &y
also be required for cny other aircraft when specifically requasted by the
procuring activity. This applies particularly In the caae of production
contracts for a mnall quantity of alrcrcft , or e very lW production rate.
Where possible, reports shall be scheduled for the first aircraft in which
!cajor changes or an accumulation of minor changes are incorporated. Therefore,
the contractor shall eubndt to the procuring activity a proposed revised
schedule when the production blocks are initially eetabliahed, when major
changes, program deceleration, cumulative effect of cbcngca.and major re-
scheduling of blocks warrant further adjustment, and when selection of aircraft
for procuring activity tests (Navy damenstration cnd trials) is made. Ninor
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
submitting the report.

i. Actual Weight Report - Laet Aircraft.

j. If a contract is for the acme type of aircraft, vlth-
out mjor 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 specific approval by the procuring activity:

(1) Omit the Estimated, Calculated, snd Weight----status Keporcs.

(2) Omit the Actual Weight Report - Last
on the previous contract.

(3) Substitute cn Actucl Weight Report -
mediate Aircraft for the Actual Weight Report - Piret Aircraft.

Aircraft

Inter-

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

(5) OU!.itthe ‘ActuclWeight Report - Intermediate
Aircraft for”the 5th and 10th aircraft.

8
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1 1, -

k. Printed copies of rekeased and revised Charts A
and E as specified in 3.7.9.6.

3.6.3 Engineering Change Proposals (ECP’S). Data affecting
weight snd balance shall be furnished in the comparable form of Figure 2
as an encloeure to appropriate ECP ‘e. The submittal and preparation of
ECP’s is governed by lfIL-STtM80. l%nfIguration titrol - Sx@neering Changes,
Deviations and Waivere. 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 stall be resubdtted, as
above, vhen ECP’s are revised or when SpecifI-tlon C1’mngeNotices (SCN’s)
and Contract Change Notices (CCN’s) differ frc.rpreviously submitted data.
S.unnariesmay be submitted in lieu of the Figure 2 format when che resubmittal
is identical to the initial ECP weight data. The fOllOWing requlrC!OCntSa150
apply :

The weight breakdown shall be furnished in enough
detail to allow weig;t accountability for NIL-STD-1374, Part II Items affected.
No breckdown is required for a structural chcnge of less than 10 pounds when
the total ECP affects only one air vehicle part. Chsnge affecting mre than
one part shall be treated in a manner indicsted by Figure 2 regardless of the
net weight change involved. The veight report on which the weight breakdown
and balsnce data are baeed shall be referenced by rtumber,date, and title.
Weights of Government-Furnished Aircraft ~uipment (CF~) it- deleted shall

(-
be the epecified weights on vhich the current guaranteed weight ~ty is based.
The weights of GFAS items added, upon which the revised contract/grtaranteed
weight empty will be bssed. shall specifically be listed. In any case, where
the change in contract/guaranteed weib,,t empty vill differ materially from
the change in predicted weight empty, because of differences between specified
and predicted weights of CFAS or other reasons, appropriate cent 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
❑issions on which performance guarantee are based and for all weight con-
ditions that are critical for design of the vehicle.

c. When a proposed change involves a large c.g. shift.
information or comment shall bs included to justify that loadings exceeding

I anticipated c.g. limits vlll npt..result.

d. When a proposed change involves a major modification
of one aircraft 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 ftmward and aft loading conditints.

-.
,-,

\
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3.6.4 &nded preproduction and production contract. If a
contract is amended to provide for a mcjor modification of one aircraft or
group of aircraft, the contractor shall submit the following additional
reports as soon as data are available (data previously subm.itted for the
proposed change may be referenced and need not be duplicated):

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

b. Revised sample Charts A md E, vhen applicable.
If the modification to the aircraft does not require these charts to be
changed, a written atatcment to that effeet vill fulfill this requirement.

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

3.6.5 Contract for modification of ncw classes 1A, lB. “and
2 aircraft subsequent to acceptance and prior to service. The following
requirements shall apply:

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

b. Appendices shall be submitted to the weight reporti
for applicable blocks furnished under the production contract requirements.
These appendices shall detail the mdiflcations incorporated, their effect
on weight empty, useful loads, gross weights, the extreme c.g. conditions,
and the basic weight data. Representative aircraft shall be weighed after
modification, preferably the scme 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 shell be
submitted not later than 30 days after the aircraft are weighed. Subject to
aPPrOval by the procuring activity, the revcighing of aircraft may be omitted
when changes in weight and balance are minor.

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

d. Printed copies of rele.saed,or revised, Charts A and
E shall be submitted as specified in 3.7.9.6.

11
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3.6.6 Contract for mndificatinn classes 1A, lB, and 2 aircraft
returned from eervice. The follnwing requirements shall apply:

a. Sample Charte A and 1!shall be eubmitted if revision
of the balance computer is necessary because of mndifications iocorporsced.

b. Scch aircraft shall be “weighed after audifitntion.
Each aircraf t‘shell be veighed prior to mndifIcat+on unless specifIcnlly
waived by the procuring activity.

c. One copy of the weighing form, and “thecompleted
Charta A, C, and E for che lst, 10th, 20th. and each subsequent 20th mdified
aircraft shall be submitted to the ‘procuring activity not later than 30
days after the aircraft is veighed, with a listing of serial numbers, b#sic
weights, arms, and moments (corrected to a standard typical @vemtory to
permit comparison of weight and c.g. variations ) for all aircraft !mdified
during that period.

d. For classes lB and 2 aircraft, the Charts A, C,
and E data in the Weight Sandbook shall be brought up to date. If the
charts are extensively revised, new charts shall be inserted. A new hcndbook
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 IMdifica-
tion after.limited service.

3.7 Preparation of data. Sach weight and status rePOrt.
shall be bound in a single folder with the data given in the order specified
herein. The configuration of the aircraft for which data are submitted
shall represent the official or contractual confIguration since the original
specification, as mndified by changes of applicable effectivity. Pending
changes ehall not be included unless’ they have appropriate effectivlty..

3.7.1 Weight end Salance Status Report. Unless otherwise
specified, this report ehall be submitted every mnnth beginning Ineuediately
after the contract is let, end continuing on preproduction contracta until
the Actual Weight Report is submitted for the aircraft es delivered to the
procuring activity for final tests (for Navy, Part 11 and III de!zmnstrations
and the triale) and on production contracts until the Actucl Weight R~ort
for the first production aircraft is submitted. Additional submittals will
be required by the procuring activity if weight or e.g. are considered to
shm an undesirable trend. The Weight and Balance Status Report (lUL-S2D-
1374. Part 111) 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 ehall be submitted not later than 15 days after completion

I
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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
follouing general insCructions shall apply in their preparation:

a. In the initial iesue of tbe statua report, the
contractor may reallocate weights among the weight groups of the original
apecification or the origimcl guarantee weight eupty, as deemed necessary
from the best information svailable at the time, provided that specified
weights of CFAE and the total specification or contract/guaranteed weight
CIUPtYand 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 infotmation cm weight distribution and
C.g. This distribution, as mmdifled by later decreases and increases for
Government responsibility changes and CYAS variations. trillserve as the
basis for determining under or ovemcight of the various groups. The group
under or overweights are for comparative purposes only, eince the contractor
guarantees the total weight empty rather than the group breaMown. When
such reallocations are made, complete information on all weight transfers
among che 8roups, and their effect on e.g., shall be furnished as an appendix
to the initial issue of the report. If the Estimated Weight Scport has
already been furnished. aay major differences which till .affect the use of
the !l.scimctedWeight Se.portas a reference source for arm and e.g. data
shall also be included.

~

. .P
b. The initial lame of the status report ehall

include reference to the source of tbe rec-nded c.g. limits, brief
Indication of the critical flying qualitiea or structural considerations
vbich dictated these limits, and xecscntsfor any tapered or special c.g.
restrictions. Similar data ehall be furnished whenever 11.mltsare revised.

c. When mockup changes are introduced into the status
repo~t, complete information shall be submitted as an appendix to that
issue, including brief descriptive identification of the changes, weights,
anrls, and moments, and a sunmaty of their effect on the contractlguaranteed
and predicted weight and balance of the aircraft.

d. A brief discussion shall be included with each
iesue of the status report describing the raaaons for all major cantractor
responsibility weight variations and c. g. shifts, including any remedial
measures being investigated 9r applied.

e. At the times vhen the current weight status and
e.g. are brought into agreement vith the Calculated Weight Report and the
results of the actual weighing of the completed aircraft, apprOpriSte nOte
to this affect shall be !mde, and the Calc”latad or Actual Weight Report
shall be referenced by number, date, and title.

“’ P
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f. During the flight test phase, if changes in the ‘
current weight status in a e’tatu.ereport period ere less than 0.25 percent
of the weight empty or 25 pounds, wh+chever is the larger, and the weight:
empty e.g. shift is less than O.5 percent MAC for aircraft or O.s lath for
rotorcraf t, the status report for that perind may be rm.ittedand the prn-
mriag activity notified by letter; hnwever, a report shall be submitted
when the cumulative cffect of changes since the last.report reaches these
values.

,g’. If a maj”ormodificntinn ie to be f.nco’rporatedin :
one or a group of aircraft nn the cnntract, information on the might and
c.g. status of the modified aircraft shell bc included as ‘~ appen+ to
the etatus report. Status information furnished may bc in tbe form of
differences riverthe basic mndel, and shall cantinue as a separate report,
if ❑ecessary, unt11 the modified aircraf r is delivered to the procuring
activity for final tests (for Navy, Part II and III demmstrations and the
trials).

3.7.2 Estimated Weight Report. This report shall & sub- ‘.
mitted after the centract has been avarded, but not later than 30 days
after contract eigning. Weights shown in this report shall be iccurate and
complete, and nhall be In agreement with the origina2 c6ntract/~antecd
weight empty. The follrn?ingdata shall be included in the report in the
order shnwn:

‘A table summarizing the wight, mprnts of,ine~~;a
and C.g. (horizontal: “lateral and vertical) data for the WGlit empt$ -d .
all.gross weight conditions covered in the balance calculations. 2H.m6n-
einral data (miitably illustrated by a SM822 profile sketch of the eircr~t )
locating the horizontal and vertical muwmentaxes and UAC or uin rotor
centerline shall & given below the table. The rec-nded .C.g. limits
shall be ahnun au, or tabclated below, the”prof ile sketch.. Rcfer to prmigraph
3.7.l(b).

b. Grn.p Weight Stat-at: (IU2.-S2D-1374,Part I)

Detail Weight Statement: (N2L-STO-1374, Part 11)
This statement is in~~ded primarily to ebnw that .s22power plant and
equipment items hive been considered; all grnupe, hmrever, ahcll be det.&led
aS cmletelY as the data will permit at this stage of the desire. ;,

The following weight and balaace rdculatims
(Refer to Section 3.;;:

(1) Weight empty detail bi2ance cslctdctiuns
(including alternate alightimg gear).

,“.
14 Lu
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(2) Cross weight bklance calculations for all
loading conditions listed in the aircraft contract detail specification,
end for the wst f orvard and the most aft locding conditions ●ttainable ● s

‘defined in this specification. When en aircraft cat be operated WIth mre
than one type of fuel, data shall be included for ●ll types.

retracting

or special
primary or

(3) D=ivation of tha mmant cbcnge wing to
the alightfag gear.

(4) Weight, arm, and xrment data for all alternate
load items for which provision ia mcde, utd the effect on the
other applicable load condition.

e. Center of Gravity Snvelope diagrcm showing a plot
of weight vs c.g. similar co Figure 3 for all loading conditions listed in
the specifications end for the moat fozward and ●ft loading cnndition atcainabl
to iIlustrate the effeet of expendable end variable items of u6eful load ●nd
alighting sear retraction.

f. Li6t of CFAE and weights.

8. Structural diagram of wing, rotor6 (for rotorcrafc),
tai1, body, nacelles, and alighting gear ahowktg end idcrttifying the follow-

.. Ing, as appropriate:

. (1) Dimension from the reference datum for the
horizontal end vertica> ruxmentarms to a convenient fixed point cm the
component.

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

(3) Principle structural stations end diaension co
structural station O of the component.

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

(5) Surfaces, such as ailerons, f Lcpa “and other
high lift drivices,rudder . ●levator, etc. , ulch binge lines ahoun in correct
locations.

(6) Spar

(7) Fuel
-j or cutouts.

locatlonc, M jor jointa, tid fold axes.

tcnks. wbeal ~116. bomb bay6, and ocher
,:...
..~.

15
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NOTE: Sased on fuel at 6.0 lb/gal.
For Automatic fuel comwmption
sequence operation, See Flight tland-
book.
(1) Full tanks 1,5o6 gal.
(2) 1,200 gal. (fus. tanks)
(3) 1.162 gal. (fwd 318, ctr 502,

aft 3f12)
(4) 904 gal (fwd 189, ctr S02,

aft 213)
(5) 526 gal (ctr 502. aft 24)
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FIGuRE 3.

Cg in percent UAC

Sample center of gravity envelope diagram.
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! ‘;h
(8)

(9)
booms , end floats to identify
Weight Statement.

Centerlines of en8ine rmurttf.ngpoints.

Lengt&, depths, ettdwidths fOr body. nacelles.
the extent of tier● reas “listed in the Croup

(10) Crosshatching of the outlines of wing and
tail gross areee blanketed by the body, to identify the extent of the &reas
listed in the Croup Weight Statemant.

(11) For rotorcraft, artoutline eketch of the
tranmisslon syete.m,shoving shafting and gearboxes from the engine through
the eystem to the rotors, ~th desi~ hOr=per. tOrques. -d 6ear ratiOs
noted thereon for both 1/2 hour end continuous ratings.

..
3.7.3 Calculat~d Weight Report. lltisreport shall be fiubudtted

for preproduction contracts approximately tidway between the etages of
design represented by the SatlrnctedWeight Report and the first Actu81
Weight Report and for production contracts as soon ae practicable after the
contract has been avarded. but nut 2ater then 30 days after the design
phase represented by the report. When Weight.and W=ce Status RePOrts
are required, the Calculated Weight Report shall be coordfmated with the
current weight statue and e.g. in the current stetus report, and the applica-
ble etatus report ehall be referenced by number, date, and title. Weights
shown in this repnrt ehell be as accurate and as complete as poesible WIth

% the infnrmatimr available. The following data shall be ticluded in the
report in the order shown:

a. A table surmncrizing the weight, ~ta of inertia
end e.g. (horfzontcl, lateral and vertical) data for the veisht empty and
all groes weight cnrrditionecovered in the balence ca3cu2ationa. Dimensional
data (suitably illustrated by a smell profile sketch of the aircraft)
locating the horizontal end vertical nm-nt axes, and MAC or win rotor
centerline, and reference to the applicable Wafght end Salance Status
Report shall be given belov the table. The recommended c.g. limits shall
be ShOVU On, Or tabulated helm, the PrOfile ~ketch. ‘ef‘r ‘0 paragraph
3.7.l(b).

b. Crnup Weight Statement: (M2L-STO-1374, Part 1).

c. Detail Weight statement: ~L-~-1374. “Part II) -

The follcwfng weisht end balcnce calculations
(Refer to SecClon 3.~~:

(1) Weight enp.tydetail balcncircalculations
(including alternate alighting gear).
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(2) Gross weight balance calculations for all +“
loading conditions lieted in tbe aircraft contract detail specification,
and for the most forvard and the ❑ost aft loading conditions attainable.
When an aircraft can be operated with more than one tme of fuel. data
shall be included for all”types.

..

(3) Derivation of the mcment ch&e oxittgto.
retracting the alighting gear. . .

(4) Weight. arm, and mtanimt.data for,all alternate
or epecial load items for which provision is made, md the affect on the
primary or ocher applicable load condition.

e. Center of Gravity EnveloDe di.azrbmshwln~ a“Blot.- .—––
of weight vs c.g. similar to Figure 3 for all loading conditions Meted in
the specifications and for the most forward and aft loading conditions
attainable, co illustrate the effect of expendable and variable items of
useful load and alighting gear retraction.

f. A tabulation of specified and rurrent weights of
all GFAE included in the weight empty and determination of the net under or
overweight of tMs equipment, and a separate tabulation of slmikar data for
GFAE included in the useful load. All changes fm the liet aa given in the
original contract specification for the aircraft shall be explained by
suitable c.mnnentand reference to change orders, ECP ‘a, etc.

i. A tabulation of all authorized rhenges “included in
the reported weight empty and useful load, the weigbte and the groups to
which the weights are allocated. Pending changes which have been incor-
porated shall also be listed separately. Changes nhall be identified by
the contract change letter, or change order number, designations, and by
subject. Correspondence references or E@ numbere may be used for pending
changes.

h. A tabulation deriving the .rontrac,torresponsibility
weight empty under ,or overweight, as follovs:

(1) The original contractfguakanteed weight empty.

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

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

J

(4) Canparison of the calculated weight ~ty
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.

.

j. For production aircraft. a a-~ of changes and
veight amd balance diffarences over the prototypa aircraft. When Weight
and Balance Status FLeportsare not required, include infot’matitmm any
anticipated change in recmmncnded c.g. limdts, wfth raferemce to the source
of the recommended limits, brief Incitation of the critical f ljittgqualities
or structural consideretimns which dictated thaae limits, attdreasons for
any tapered or special c.g. restrictions.

3.7.4 Actual Weixht Report - First Mrcraft. . This report
shall be submitted not later than 45 days &fter the aircraft is weighed.
except that if the aircraft is assigned for test purposee, the report shall
in no case be submitted later than the timr 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 s-rizing the vaight, mmrttts of inertia
and e.g. (horizontal, lateral and vertical) data for the weight empty and
all gross weight conditions covered in tha balanca calculations. Dimensional
data (suitably Illustrated by a small profile sketch of the aircraft)
locating the horizontal and vertical nmmcnt axes, and MAC or main rotor
centerline, shall be given below the table.

c. Croup Weig.:.tStatament: (KIL-STD-1374, Part I).

d. Detail Weight Statement: (llIL-STD-1374,Part II).

e. Welghlng Fotm: An approved weighing form, and
vhen specifically requested by the procuring activity, Form AW-9250.

f. A detailed list of the items, veights, arms, and
moments to be added to or subtracted from the as weighed condition to
arrive at the weight ●pt.y data. A 6aparate list of itams, weights, arms,
and moments shall be aade for any test equipmcmt or ballast installed in
the aircraft at the time of weighing. For classes lB and 2 aircraft, a
separate list of ltcms, weights, arms and tmmcmts added to the weight empty
data to arrive at the basic ve”ightmoment shown in the Weight Eandbook.
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 raastmc.
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A31 weight and balance caltulatiuns (refer to
Section 3.8) from ch~ Calculated Weight Report, corrected to agree with
●et’i.slweight and e.g. data.

..
Calculations for the alternate conditions riot

covered by the weighing .ahallbe based cm the results of actual welghing of
the .lt=-te alighting gear tmuponemte, if available, or the alternate
●lighting gear data shall be Idencifled an eati=ted or ca2cttlated. For
neaplanes, the weights, arms. and moments for main and auri2iary beaching
gear, ae.installed during a weighing, !thallalso be Listed. Label data
“calculated” if actual weights are riotavailable. A21 rdcuhticms shall
be given in at least as much detail es in the Calculated.Weight 8.eporc.
Actual weights shall be used for .s11contractor-furniehed items and for the
Government-furnished items installed by the contractor. Uominal (apecifled)
weights #hall be used for ell other Cwernxe.nt-futnimbed items.

h. Center of Gravity Envelope diagram showing a plot
of weight VB.c.g., similar to Figure 3 for all.loading conditions lieted in
the specifications and for the mest forward and aft loading condition
attainable, to illustrate the effect of expendable and variable items of
useful load and alighting gear retraction.

i. A tabulation of specified and actual weights of
all cFAE included in the weight empty based on weighings of the items of
equipm?nt prior to installation in the first aircraft, and determination of
the net under or overweight of thin equipment. A separate tabulation of
similar data for CFAE included in the useful load. A31 changes in the list
as given in the original contract specification fot the aircraft shall be
explained by suitable comment and reference to change ordese, EcF’s, etc.

j. A tabulation of all authorized changes included.II!
the reported weight empty and useful load, the weighte, and the groups to
vhich the weights are allocated. Pending changes wMch have.been incorporated
shall also be listed separately. Changes shall be identified by the contract
change letter, or change order number, designations, and by subject.
Correspondence referencea or E&P numbers may be used for pending changes.

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

(1) The original contract/guaranteed weight empty.

(2) The weight empty increaaes or decreases owing
to the veightn of (a) authorized changes, (b) pending changes. end.(C) the
net under or overweight of GFAE.

.
(3) The original ccmtract/guaranteedweight empty

as amdified by (2) above.

(4) (%mpariscm of the .ct~l -lght ~ty ~~h
the revised contract/&!aranteed weight empty derived in (3), tb obtain.the
contractor responsibiIity.under or overweight.

J:

1. Unusable fuel and oil data an epecified berein.

20
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u!. Structural diagrams, corrected co date.

The Weight Iiandbook.including weighing form,
L%arts A, C, and E, ;and Foxm DD-365F for class 2 sircraft). Chart A shall
be checked to show the Inventory applicable to the basic weight data derived
in the report and entered in Chart C.

0. When the Weight IWtdbook is not required, infor-
mation on:

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

(2) “*e e.g. limits recommended by the contractor.
For rotorcraft, If necessary. calculations shall be included converting
limits in terms of inches from centerline of rotor to limits in terms of
inches from reference datum.

3.7.5 Actual Weight Report - Intermediate Aircraft. 2%1s
report shall be submitted not later them 45 days after the aircraft is
weighed, except that if the ajrcraft is assigned for test purposes, the
report shall in no case b: wivait:ed later than the timt of delivev to the
testing activity. The t’.>llovingdata shsll be included in the report in
tbe order shovn:

A e. Serial n,mbers of the aircraft for which this
report ificonsidered to be representative.

b. A table summarizing the weight and horizontal e.g.
data for the weight empty and the primary gross weight condition. (Wlen
thangea are incorporated which materially affect vertical e.g. data submitted
in a previous report, the weights. arms, and urxz=?ntsfor the changes and
their effect on the vertical e.g. shall be included in the balance calculations
and in the summary.) Include lateral calcu2atitm when required.

c. Croup Weight Statement: (H2L-STD-1374, Part 1).

d. Detail Weight Statement (s12L-STD-1374,Part II)
when required by the applicable Data Item Description (DID).

e. IicighinsForm: b approved weigMng form, and
when specifically requested by the procuring activity, Form,AJ-9250.

I j f i

f. A detailed list of the items. weights. arms, and
mcmwntn to be added to or 6ubtrncted from the as~ighed condition to
Arrive at the weight empty data when required. For classes lB and 2 aircraft
a separate list of items, weights, arms, and rnmenta added to weight =Wty
data co arrive at the basic veight and moment shown in the Weight flandbook,
when required. Footnotes, including applicable letter references, shall
call attention to any weight empty items authorized to be omitted at delivery
or temporarily omitted becwse of shortages or other r=aao~e.
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culation’s (Refer
8. The following weight and horizontal balance cal-

to Section 3.8):

useful load in the last
incorporated.

weighing. Calculations

(1) Primary gross weight condition, based On the
previous Actual Weigt.t Report, corrected for @anges

(2) The alternate conditions not covered by the
shall be based on the actual weighing of the aircraft

and the latest information for the alternate alighting g-&r.-

(3) &y additions or ravisions 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 IIIthe weight
empty, as given in the last previous Actual Weight Report, snd determination
of the net under or overweight of this equipment, and a separate tabulation
of similar data for changes in the list of GPAS In the useful load. Changes
shall “beexplained by suitable comment and reference to change orders,
ECP’B, etc.

i. A tabulation of all authorized changes Included i“
the weight ,apty and useful load subsequent to the last previous Actual
Weight Report, the weights and the groups to which the weights are allocated.
Pending changes which have been incorporated shall alao be listed separately.
Changes shall be identified by the contract change letter, or change order
number, designations, and by Bubject. Correspondence references or ECP

I numbers may be used for pending changes.

3. A tabulation deriving the contractor responsibility
weight empty, under or ovetveight, as follaws:

(1) The original contractlguaranteed weight
empty .

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

(3) The original kontractlguaranteed weight empty
as modified by (2) above.

(4) Comparison of the actual weight empty with
the revised contract/guaranteed weight fsuptyderived ~ (3). t? Obtain the
contractor responsibility under or overweight.

22
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k. A tabulation of all actual chamges
and useful load over the last previous Actual Weight Seuort.

F!IL-W-251409

in weight empty
_r ---- with weight

dietrlbution sham by groups, together VIth app~cable references tO authorized
chanaes. contractor design changes, etc. Tba “=anufacturinm variation”-.
shall also be listed. If the weight empty c.g. shift since-the lent pretious
Actual Weight Report exceeds 0.5 percent MC for aircraft of 0.5 inch for
rotorcraf t, the momenta cauead by the changes end the unaccountable -nt
shall also ba listed. If the cuedative waight ampty c.g. shift eince the
first aircraft report. or since the last report in which the =mants were
listed, exceeds 1 percent KAC for aircraft or 1.0 inch for rotorcraft,
similar mnmant data shall be furnished to account for the cumulative shift.

1. Nnusable fuel and oil data as specified herein if
a change in the fuel or oil systems has beettmade which materially affects
the data previously determined.

In. Structural diagrams if the diagram furnished in
a previous report are madifled because of changee incorporated.

The Weight Handbook, including veighing form,
Charts A, C, and E (%d Form DD-365F for clase 2 aircraft). Chart A ehall
be checked to show the inventcny applicable to the basic waight data derived
in the report and entered in Chart C.

- 3.7.6 Appendices to Actual Weight Reports reauirad prior to
conducting”procuring activity tests. Tba.saappendices are required only
for Actual Weight Raports representative of one or mere preproduction
aircraft, or production blocks, from which any aircraft are a310cated for
procuring activity teats (for Navy, Parts S1 and 111 demonstrations and the
trials). The appendices shall be submitted no later than the time of
delivery of the aircraft to the testing activity.

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

A datailed tabulation of all modifications incorporated
by the contractor au~~equent to the basic raport amd prior to tha delivem
of the aircraft for tasta, including effectivity .pointa if not applicable
to all aircraft of the block.

. . .

b. The effect of the mmdifitatiens on actual and
contract/ guaranteed weight and balamce, cmntractor reapenaibility uoder or
overweight. useful load, and extrem c.g. cnnditiona. When pending changes
have been included in under or overvaight determination in the baaic report,
data shall be .fumished to correct the tabulations to agree with the pending
changes as finally authorized, including attynacaaaary reviaiow to the
under or overweight of GFA.S.

I c. Sacause of the above changes, revised pages of (or
I revisions to) the Weight Nandbook data are required for all claeses of

:)p
aircraft.

23
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3.7.6.2 Appendix for instrumented aircraft. 2%1s appendix is
required only for instrumented aircraft (for Navy applications, only for
those.instrumented aircraft allocated for structural, aerodynamic, and
carrier suitabi11ty phases of the parts II and III drmonstrat ions and the
trials). z%is appendix is considered as “Fornal Oata”. Acceptance or
approva 1 by the procuring actlvi ty is required for tbfe appendix . It
shall include sufficient info-tion to enable the testing activity to
determine the actucl as-deliver~ weight and balance of the aircraft rntdto
assist in simulating loadings for test purposes. The follnvlng infonnction
shall be included:

I a. Serial number of the alrcraft, and test p“rpoee(s)
to which assigned.

b. Reference to the Actual Weight Reports for the
block(s) from vhich the test aircraft were selected and which can be used
as a reference source for representative weight and balance data for the
“specification configuration. ”

c. Weighing Form: An approved weighi& form, and
when specifically requested by the procuring activity, Form AN-9250.

d. List of weight and balance corrections, if necessary,
to reflect any changes between the actual weighing and the actual a+ ‘
delivered condition.

e. Tabulations furaishfttgweight, arm, and ❑mnent
data cm the folloving, suffIciently detailed to enable test activity personnel
to identify all components on board the aircraft a: delivered:

(1) Test equipmeot.

(2) Ballast, ~ncluding infoiniation indicating Its
function (simulation of specific missing equipment, over-all simulation of
gross weights and e.g.‘s, etc).

(3) Supplementary data as mcy be considered
necessary by the contractor to show r-oval or addition of ballast or
equipment tn achieve the extremes of gross weight and forward and @ft”,;c.g.,
or loading cnmbinatlons expacted to be simulated CM the instrumented aircraft
during procuring activity tests (assuming, also, sufficient fuel for conduct-
ing the tests).

f. List of “specification configuration equipment
missing frnm the instrumented aircraft.

26

...*
..

)“!

Downloaded from http://www.everyspec.com



I “ ‘“
ML-W-251 LOB

. 3.7.7 Final appendices to Actual Weiiht Rcporta,. TheBe
appendices are *equlred only for Actual Weight Raporcs representative of ‘
blocks from which any aircraft have been allocated for procuring activity
tests (for NavY. parts II and III d=nstreti~s ~d trials). .=d shall be
submitted not later than 45 days after completion of teats. The data
required for appendices in 3.7.6.1 shall be brought up to date to reflect
all modifications incorporated and flight test changea found necessary for
acceptance of the aircraft up to the time of completion of tbe tests.

3.7.0 Actual Weight Report - Lest Aircraft. ThiE report
shall be wbmi tted not later than 45 days after the alrcraft is weighed,
except that if the aircraft is assigoed for test purposes the report shall
in no caae be submitted later than the time of delivery to the testing
activity. The following data shall be included in the report in the order
shovn :

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

I *.

b. A cable summarizing the weight, moments of inertia
and e.g. (horizontal, lateral and vertical) data for the weight curptyand
all gross weight conditions covered in the balance cnlculatiens. Dimensional
data (suitably illustrated by a small profile sketch of tbe airplane)
locating the horizontal and vertical moment axes, and NAC or main rotor
centerline shall be glvel,belov the table.

c. Croup Weight Statement: (FfZL-SfD-1374, Part I).

d. Detailed Weight Statement: (N2L-5TD-137fI,Part II).

Weighing Form: An approved weighing form, and
whm specifically re~~eated by the procuring activicY. Fo~ AN-9250.

f. A detailed list of items, weights. arms, and
ammente to be added to or subtracted frdm the as+eished cOnditiOn tO
arrive at the vcight empty data when required. For classes lB and 2 aircrafc,
a separate list of items, weights, anrs. and momenta added to the waight
empty data to arrive at the baeie weight and .samcntshown in tha Weight
Nandbook, when required. Footnotes. including applicable letter references,
shall call attention to any weight empty itams authorized to be omitted at
delivery or temporarily omitted because of =h0rta8es Or Other re~OnB.

s. All waight and balance calculations (refer co
Section 3.S) similar to those furniahed in the Actual Weight Reprot - First
Aircraft corrected to agree with the weight and e.g. of the laat aircraft
and including all changes in the useful load and alternate or special load
items. Calculations for the alternate cenditiona not covered by the weighing
shall be baaed on the results of actual weigNttg of the alternate alighting
gear.
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h. Center of Gravity Fiwelope diagram showing a plot
of weight vs c.g.. similar to Figure 3 for all loading conditions iisted in
the specifications and for the most forward and aft loiding condition
attainable, to illuatmte the effect of expend~ble and variable item of
useful load and alighting gear retraction.

i. A tabulation of all changea frm the list of
actual and specified weights of all items of GFAE included in the weight
ampty, as given in the last previous Actual Weight Beport, mtd determination
of the net under or overveieht of this equiPment. A swarate tabulation of

I similar data for changes in the list of GFAE included in the useful load.
Changes shall be explained by suitable ccament and reference to change
order, ECP’S, etc.

~. A tabulation of all authorized changes included in
the weight empty and useful load subsequent to the last previous Actual
Weight Report, the weights and the groups to vhich 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 shoving the contractor responsibi Iity
weight empty under or ovemeight, as folloua:

(1) The original contractlguaranteed weight empty.

(2) The weight empty increases or decreases wing
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 ‘en!pcy
as modified by (2) above..

(4) Canpariaon of the actual weight empty vith
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, vith weigh~
distribution shown by groups, together with applicable references to authorized
changes, contractor design changes, etc. The “manufacturing variation”
shall also be listed. If the weight empty e.g. shift eince the last previous
Actual Weight Report exceeds 0.5 percent MAC for aircraft of 0.5 inch for
rotorcraft, the momenta caused by the changes and the unaccountable moment

)
u:-

ahall also be listed. If
first aircraft report, or
listed, exceeds 1 percent
similar moment data shall

the cumulative weight empty c.g. shift since the
since the last report in which the moments were
MAC for aircraft or 1.0 inch for rotorcraft,
be furnished to account for the cumulative shift.
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a change in the fuel and

HIL-W-25140B

Unusable fuel and oil data as specified herein if
oil SYSCCMS has been made which materially affects

the data previously determined.

n. complete set of updated structural diagrams.

0. The Meight Handbook, including weighing form,
Charts A, C, and E (and Form DD-365F for class 2 aircraft). Chart A shall
be checked to show the inventory applicable tO the baaic wei6ht data derived
in the report and enter~ in ~art c.

3.7.9 Handbook, Weight and Balance Data, (classes lB and 2
aircrafc). The contractor shall prepare and reproduce charta and complete
the Weight Handbook for each aircraft in accordance with the instructions
given herein. (For Air Force contracts further information may be found in
T.O. l-lB-50 and HIL-M-5920. )

3.7.9.1 General. The following general inscructirmc apply:

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

b. All mmnent data entered in the handbook shall be
divided by the constant 1.000. A constant of 100 for extremely amsll air-
craft, or 10,000 for extremely large aircraft, may be used subject to prior
approval by the procuring activity. ~ercver “moment” is referred to in
the folloving Inscruccions to the contractor for preparation of chart data,
it shall be understood to mean “moment/constant.”

S.achWeight Handbook shall represent the B~-
delivered condition ~~ the aircraft for which .itfs prepared. and include a
sample Form DO-365F for class 2 aircraft. Subject to apecific approval of
the procuring activity in each case and dependent upon the rate of prod~ction>
handbooks for class lB aircraft may be prepared for grouPs of identical
aircraft. In the latter case, the basic weight and mmuent shall be based
on actual data applicable to the group and on an aasumed primary operating
condition, vith the “Dellvery Squipment” columm on Chart A dated ab~e the
column to agree with the Chart C entry, and checked to agree vith the
equipment in the aasumed condition; a copy of Figure b shall bc inserted in
the front of the handbook of each aircraft of the group. and the contractor,
or the activity responsible for loading for flyavay delivery, shall insure
that all aircraft are properly loaded for such flyaway deliveq.

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

Subj: Nandbook of Weight and Balance Data for Nodel
Nrcraft, Basic Weight Data for.

1. The basic weight data entered in Chart C of the Weight I18ndbookof
this aircraft applies to an assumed primary operating conditi,qt. The
“Delivery Equipment” colunm in Chart A has been checked to ahou the equip-
ment included in the basic weight for tMs assumed co@itlon and, tlterefore,
does not necessarily represent the equipment actually lnstc.lledin this
aircraft.

2. The weight and balance personnel of the activity receiving 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 conduct
a Chart A inventory in the “Check l” 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 equipuent uhich have been added or reueved.

3. M t~r completion of the shove, tMs sheet shall be removed from the
handbook.

FICNSS 6. Notice to be inserted in the Weight <
Nandbook when an assumed prlms~
operating basic weight condition is
entered on Chart C.
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on Chart ‘A:

Chart Oate - See PaSe 1

On chart E:

Page of
Mdel— —
Chart Oate - See P.eSe1

On pase 1 of charts A and E, the vords “See PaSe 1“ mhall be replaced
by the most recent date of the individual preparation or revision datas
of the pases comprising that chart.

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

f. The instruction book furnished with acb balance
computer shall be inserted at the end of Section III.

s. In no case shall an item be Mated on both
Charts A and E.

3.7.9.2 Chart A, Form OD-365A. Instructions for tbe prepara-
tion of Chart A are furniahed belw:

a. Operating equipment which is or may be installed
and for which provision or fixed stowage haa been made aball be listed on
Chart A as separate items, or groups of inseparable items. suitably identified
in order to facilitate an inventory of aquipment by Inexperienced personnel.
If an item can be in a “stowed” and an “installed” location, the item shall
be listed for both locatioaa and ao labelad. All it- veisbins 2 pounds
or more shall be listed for aircraft whose waisht enpty is under 25,000
pounds, and items weishins 5 pounds or more, for larser aircraft. PiSure
5 furnishes a 11st of various items to consider for chart A.

b. Aircraft compartments aball be deaigmatad by
capital letters and appropriate descriptive umenclature. The ~ar~ent
letter designation and name shall be ahmm at the top of uch list of
equipment items for one compar-ent. The ~artment designation shall
be underlined and eeparated fran the equipment I.iatby one blauk line.
The Mmits of aach compartment in inches frmn tbe reference datum mhall
be placed on same line as tbe compartment designation. These CC8UpartUI-t
limits shall agree WIth those shovn on chart E. Squipwnt located e=temnl
to the body compartments, e.s. , in wings, nace22es, etc, @ball be listed at
tbe end of Chart A under appropriate desi@ations. Uben required by
the procuring agency. sketches of Chart A item locations will be
inserted as a facing pase to tbe mrrasponding item Mating aa abcwn
in FiSure 5 (Sheet 4 of 4).
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The follnving MS t, representative of types of items which ehould
be tabulated on Chart A, includes equipments whitb norM23y beve a fixed
location and which might be in or out of tbe aircraft during weighing
or for various operating configurations. Itama should be Zisted on Chart
A only if they ueigb 2 pounds or mm for aircraft under 25,000 pounds weight
empty and weigh 5 pounds or mre for 2arger aircraft. Itew should be
listed by descriptive name or type, part number or equipment designation.
qmntity, caPacity, and other appropriate -am to avoid *i@tY -d.
to facilitate identification and inventory by personnel who may not be
thoroughly familiar WIth the aircraft. Equipments which are alternates to
each other shall be suitably identified, e.g. , “(alternate to item A-21),,

or similar.

A. Alternate or operating equipment:

1.
2.

3.
4.
5.

6.
7.
8.
9.

10.
11.
12.
13.
lfl.
15.
16.
17.
18.
19.
20.

Autopilot removable components.
Electrical power supply, e.g. . batteries, generators, Ioverters,
etc.
Air intake filters.
Water injection tanks.
Engines and propellers vben alternate imstallationa are provided
or when weight variations encountered materially affect aircraft
weight and center of gravity.
Hydraulic fluid over normal ayatem capacity.
Hand cranks if not built in.
Pneumatic bottlee for operating mecbanims.
Removable main and atiliary fuel and oil tanks and tanks which
are droppable only in emergencies. Tanks normally dropped
during the mission should be listed on Chart E.
Fuel vapor inertion generators or cylinders.
Anchor gear.
Permanent ballast.
Catapult and arresting hooks end arresting hook point.
Portable bilge pump and hose.
Unusable fuc1 and unusable oil.
Auxiliary power unit.
Windshield wipers and washer or anti-icing fhid.
Alternate alighting gears.
UOoring gear, covere, etc.
Ladders and platfonn8.

21. Tool kits.

FIGUSS 5 (Sheet 1 of 4). Typical item to be listed on Chart A.
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B. Crew

1.

2.

3.

4.

5.

6..
7.
8.

9.

10.

11.
12.
13.
14.

safety and comfort equipment not integral vlth structure:

Heating, cooling, and pressurizing equipment and Insulation,
e.g., heaters, heat exchangers, blowers, etc.
Oxygen equipment, e.g. . generators, cylinders, weight of
c0ntent8, regulators, etc.
Parachutes if fixed stowage provided. Vhen no fixed stw%e
is provided and parachute iG worn by crew member In flight,
include in crew weight on Chart E.
Life rafts and emergency equipment stowed with rafts. When
individual rafts are attached to parachute pack and worn
by crew member in flight, list on Chart E.
Crew seats, safety belts, bunks, beds, cushions, tables,
mirrors, etc. For ejection seats, list ejectable portion
of seat and state items included.
Lavatory and toilet facilities.
Curtains.
Anti-icing removable components, e.g. , boots and attaching
parts, heaters, tanks, fluid.
Flares, tubes, signal pistols and anmmnition, and other
pyrotechnic equipment. When the quantity of flares materially
affects aircraft weight and center of gravity, list on
Chart E.
Navigation equipment, e.g. . driftsight. ~vigatiOnal kjt Or
packet, sextant, astroctnnpass, etc.
Fire extinguisher cylinders.
Smergency axes, firat a.d kits, etc.
Blind flying hood.
Electronic eauiDment. e.z. . receivers. transm~tters, d!fna~t0r6.. . .
antennas, etc. Mounts s~all be listed separately.

c. Protection:

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

D. A-ent instt.llations:

1. Guns, chargers, bl?st tubes, sights, and removable mnuncs.
2. Amaunltion boxes, chutes, boc.sters.
,3. Turrets.
4. Gun ccmeras.

FIGURE 5 (Sheet 2 of 4). Typical items to be liited on Chart A.
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5. Racks, shackles, adaptera . pylOns. etc. , for ntorea, rocksts,
etc. Uhen these items are a variable with the stores carried,
list on Chart E with appropriate explanatory information.

6. Bomb sight.
7. Electronic equipment.

E. Personnel and cargo transport equipment:

1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.

Troop and passenger seata and belts.
Tables.
Window curtains, rods, rugs, remvable soundproofing and in-
sulation, and other interior furnishing.
Food and drink containers. List centents separately.
Stoves, hot plates, refrigerators.
Utensils and tableware (atowsd location).
Cup containers.
Litters and supports. List stowed and installed locations.
Tie down gear (stoved location) .
Special floors.
Ramps .
Hoists, vinches, monorails, dollies.

F. Photographic equipment for photographic aircraft:

1. Removable components providing for camera installations, e.g. ,
intervalometers, mounts normally carried at all times, etc.
Camera, magazines, film, flashbombs , hatches, and mounts
variable vith the camera installation slkallbe listed on Chart E.

.-)

FIGURE 5 (Skeet 3 of 4). Typical items to be listed on Chart A.

w
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c. The order In which items are listed shall be,
insofar as is practicable, such that the m-nt arms incrasse progressively
from the forward limit to the ●ft limit of the crnpartment. If a floor
or partition divides a compartment into distinct sections, the Chart A
items for that caoparanent shall be listed by sections. No itrsoor group
of itsms shall be listed in a cmparanent unless the e.g. of the itam
or group fails within the limits of the ccanpartment. Itans shall be
numbered consecutively by canparcments, e.g. , it- in c~artaent A
shall be designated A-1, A-2, A-3, ●tc.

d. Unusable and trapped fuel and oil (weights, arms,
and maents) shall be listed ●s two separate items, and the drain points
identified by suitable notes such as “when drained in normsl ground
attitude frao (identity of drain point) .“ When “unusabIe” and “trapped”
fuel and oil are different, this entry will bc eo noted and the difference
shsll be shown on the fuel and/or oil pages in the Chart E’s and a note
in the weighing instruction concerning this difference shall be placed
therein.

e. For convertible aircraft vlth alternste alighting
gear, data shall be listed for the alternate alighting gear conditions,
if materially different, and “in normsl beaching gear attitude” or similar
expression used where appropriate.

f. Weights and mcments @hall be Iisted to the nearest
whole number, and the arms shall be listed to one decimal place.

3.7.9.3 Weighi.>g form, Form DD-365B. The contractual weighing
schedule provides for weighing certain aircraft during the contract. The
data fran these weighings shsll be utilized in prcpar~ng weighing forms
for the Weight Nandbook. For those aircraft not actually veighed, the
weighing data for the weighed aircraft of the same production block shall
be used and a note added in the *’Reroarks”’block, “Based on the actual
weighing of aircraft aerial No. .” Since this procedure presupposes
identical aircraft rrlthnormsl production tolerances on weight and e.g.,
any known differences shall be accounted for in determining the basic
weight for aircraft not actually weighed.

3.1.9.4 Chart C, Form D&36 SC. The as-delivered baaic weight,
and ❑oment (alighting gear attended) and, where applicable, the balance
cumputer indsx, shall be listed. The “aaaumed primary operatittgcondition”
basic weight data shall be entered when the deviation permitted by 3.7.9.lC
is authorized. If the “assumed primary operating condition” includes the
weight of any shortage itama sshichare not listed normslly on Chart A
as inventory items, these items shall be listed ss Cbsrt C entries to
avoid conf”sio” 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 Squipmemtg’column on Chsrt A.

)

)
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3.7.9.5 Chart E. Chart E
quickly and accurately the horizontal

shall provide means for determining
c.g. position of the aircraft

under any loading condition. When loading limitations or cautions are
necessary to avoid adverse lateral load distribution, pertinent informa-
tion shall be included in the appropriate tables. The requirements
specified herein shall be regarded as ninimum, and the contractor shall
include such additional data as may be deemed necessary to insure that
Chart E will fulfill adequately its intended purposes. Data shall be
presented in the fom of tables, and in the order listed below insofar
as practicable consistent vith space arrangement and use of mfnimum number
of pages. Weight and moment data shall be listed to the nearest vhole
number. Arms shall be listed to one decimal place. For sample data,
see Figures 6 through Z1, 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-
sonnel 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
described.) The weighing instructions shall also include a required
weighing frequency for the aircraft that has been determined 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., if they would individually or cumulatively materially
affect basic weight e.g. Give mcnnentfconstant correction if weighed
with item in opposite position.

b. Cautions pertaining to draining of water from
bilges of se~planes 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 a given sequence of defuel-
ing, transfer from certain tanke 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 1NSTRUCTIONS

1, Aircraft Cnnditiom

A, lhc ba,ic weigh, condition i, ,s,abli.h,d with whmel. d-. ,1.t’ ●xtended. and with the “o.* CO”.
and canoPy closed. If weighed with the ..,, CO”, q.,”. the -,”,/l.000 CO,,,C,1O. i, =1”.,
(-) 6.8. If weighed with the canopy oven. th. mme.tl 1,000 .Orreccio. %. mi.un (-) 3.3.

2, Fuel Draining

A, Oper.te boo-c yps in forward futel%e and aft center .eetion c.nk.. Check %. flow transfer,,
warning light n cockpit ,. 1“,.,.!,hs, ,r,nsfer ,,,tcm i, qry

B. Defuel in ,hree-pc.lnc ●,,i,ude through ,.,,.,, fu.liq and defuelim “,1,, located on bot,c.m
7 fc,o,erl in, of the aircraft #t ,t,clc.n2 2.5 .,1.* the ex,ern.1 defu,ingy. nonotopen

v.,,,drainsi“ linesor fuel ,,rain, r, C,., %.. : AfC f“,el.Ee tank d,, “, by ~ra”tCY 1“,0
the -1” fuselage tank ,nd thence ,0 the diKiZKi valve.

f
SPeci.1 ..=. rxu.t be taken co insure

that the ●ft fu,alage c,W is fully drained ●. f. low. :

(1) If U,lW the ,elf-Priming P~P. allow pq to run for 5 ml...,,afterflowinitiallystc.P’
coMke sure thnr grmvicy flow from aft fuselagetanki,completed.

(2) If u,fng ,h, non.self.p,tiinfPw, li.icpy ,uction c. a P.,,..,, of 1.0 psi to keep
1“* ,.,, below ~ravi,y f ow ,.,.●f, fume.8,c,r,k,thus●“oid%q 10,, of Pump Prim.

1%%. .,, ,.s,1.,, tank i, ,,.,”,,.

c. Fuel ,-1”1.s ,bo,rdafter d.fu,li”g in the mbove manner i, the unu,,ble fu,l included i“
aircraft ba,i< weigh, (,,, Char, A for quantity).

3, ~

A. PIL@ bob leveling .u,Pensio” fitting and ,., ,, are loc,ted in the “o,, s,,, bay on the uPPe,
f1,,. 1 0“ P.8. 2.

B, for ,.,, in l.w,linm. blow un the main ,,., scruc,

c.

P,
E.

J..,....,v.=.,. ●re clear. le.elm atrcrarc wt.. ].cK..
!Alternate to Item C .nd D ●bove: Ra .e .ircr.ft with overh..d hoist until ●pproxl-t=ly levelr.

Proceed with itcmE,
c. WI.”weighing on wheel, with mechanical ,cale,. ,.1,, ●ircraft by method C or 3’until .Iie,htly

“0’, down in attitude, then, if mace,s.ry, u,. jack ,, ferw.rd fu,el. e jack Point in order
that the ,,.1, ma, b, in,,rted under .... wheel, . fShore u, Mi” whine, tith cribbir,,on COD

b. Heas”ri”s

A. The ,,
,,,.,~`~mp;~:'',~s ~~c&ydfu8"'"`' ''`'~`"' .fu*el"ge stmctura` .t.tion'6b.og. ,,,b no, confuse t , jack Point .oekat with the bore. ighting fixtur,
sock., lrx, ted a feGG, farther forward in the nos. g,,, b.,.

B. For ‘,1,,,,,<,dimen,ior,,referred to below. ,,. tha diqram on Pa@ 2.
c. HI,. weighing on s,k PC.%.,,, actual me,,urcm,r,c, duri

1
ng weighing .re .0, necessary. After

leveling, ch, fol wing dtier.,ior,,for ‘T, ●nd T,! -Y e i“,n’ted directly 1“ the weighing form:

(Wi”E) Aft jack P.L”c co reference datum. Dim.”sion E-422.5L
(Puselase) Forward jack PO1”C to r,fere!xe d.tum, Dimension F-266,09

D, W%,” w,ighir.g on uh,el,, measure dtie”,io”, ,.~ and .,D*)during waighing ●nd after leveling.
Lhi. the.. ..t..l di.den.ior.s..d th. jig ~oint dtie..i.a.‘T.. determine ,.V .nd .T’. For

Echec ing purPo,e,. .PProx i-,, dtian,io”, ‘E,,and T,. -e give” i“ the table on Page 2.

FIGURE 6. Sample weighing instructions.
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‘The Sasic Veigbt is astabliahed vith ‘unusable’
fuel and oil (equivalent to the zero point of the gages). If the aircraft
is waighed after draining fual and oil in normal ground attitude as out-
lined above, the following Incremiaitesba12 ha -(edded) (subtracted) to
kbe ‘aa-uaighed’ cendition to obtain the Saeic Ueigbt:

‘~
If the aircraft is weighed with completely dry fual and oil ayste!ss,the
!unusable fuel’ and ‘unusable oil’ waight and mnmaot listed on Chart A
shall ba added to the ‘as-weighedt cundition to obtain tbe kale Weight.”

d. Suggestad procedura for leveling if @ha normal
ground ●ttitude or alighting gear arrangement la euch that placing the
aircraft in level attitude for waigMng might entail unusual problems for
field personnel. In this category are aircraft which have extremely
long nose gear struts md require extreme rotation of ●ttit~e, aircraft
vith bicycle gear which might require a sequence of steps of jacking, usins
several sets of jack points, etc. Include brief stat-t of rec-nded
@hock etrut Ioflation or deflation, ●pproximate height aain or nose whee16
mat be rai,sed.lift points available fox hoisting te level position, anY
ceutiona cenaidered necessary, etc.

e: Measuring data, if daecriptive i.netructiona●re
neceasery for specific location and positive identification of jig points.

f. Sketches, tables, etc. , when necessaxy, to
amplify tha uaighing Iufnrmation raquired for the eircraft diagram.

g. For aircraft vbicb MY be waighed on remevable
beaching gear, list “dry weights” of beacbiog gear, nnrent ●-, am.
-ntfconatant for uae in correcting “aa waighad” to Basic weight. If
dry weight varies eufficiently to ●ffect,the accuracy nf tbe weigMng,
●dd a note: ‘*Approximate. See actual ueigbta stenciled nn beacbing
gear.”

3.7.9.5.2 Mrcraft diagram.—— Tbe aircraft diagram ●ball consist
of a @ide elevation of the aircraft and a plan viaw of the body aod nna
wing sshwins the date listed below. Tba wing diagram my be broken
off nutboard of the point required to show wing equipx=nt and loadiog
.ioatallationa. Nternate alighting geara ●ball be repraaented by eeparata
diagrems if necaasary for cbri ty.
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● .

b.
to structural Station O,

Beferenie datum.

Kody statimc. with dkion fra reference datuo
if different f- the reference dattm, end idmtify-

* Principel ●tructurai ●tatione. .,. ,

c. tiling lugs, or deviee: Identify type ~
epecific location.

d. Main bul.kkeda, crew ●tatinne, the prominent’ item

of equipment Nlt/Ibly labeled to provide eeey identification. Equipment
need be ●h~ only fn eufficient deteil to mab2e fie3d’pareonnel to determine
relative locetiam. For treneport type drcraft, additional plan viev
diegr~ shall be included to ah- alternate peeeanger OK troop Mat, or
litter ●rrangement.

e. A ●cde fn inches to faCilit=tt the dtarninatim ..
of epproti-te horizontal ommt _ from the mfemnce detww

f. The length of the ~ end the diDt&rn from ita
I leading ●dge to the reference datum. 2ncidenca of the MC AAl not be
I ehown. For rotorcraft tha distance from the reference datrn .io the centerline

of the -in rotor shall be given.

8. Location, and dietanm in imbee from reference
datum, of euitable jigged pointe or fittings fra tich maaurata MY be
taken to locate the recctiow during weighfqe. Zdeocify u TIkiaI I.”
Jack pads may be used when they are jigged. These pointe shall be described
to facilitate reedy and accurate location iu the field, or shown diegrmmmti-
cally by en ealergad detail. ,..

h. landing or beaching gear diuaaion data: ghou
dimension lines and identify M fo2&m:

(1) Jig point to centerline of main vheel.e,
‘Weighing Dimension B.”

(2) Distance betue.nneenter2&e of mel.aend nose
or tail wheels, %eighing ~ion D.1’

(3) B.efer=ce dattm to eanter2fne of none or tail
wheel, “Dimensiun F.” . . .

(6) Raferenie datum to centerline min whee2e,
“oilnensianE.“ ,-

.

d

ill)
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1

-IWC GEARDII!ENS1OM

w VH2zl 1 mm WE2Ls

. ... - v

I x .. .
5.32 I 69.(38 I Fully c=

~IIY sompr.. ned
~.151” >.

6.3- .
73

● DIM. E
,“.,. .,,

n?pr.s.d &.81 229.79

z
= 81

lZ I
229.66

69.23
..81 229.93

32
1 69.91 staticCOmstcta 7.01 t 230.00

32 8.81 230.07
.,. , 69.38
~ 69.k7

9.B1 Z30.1~
.. ., 230.21

%% 230.?B
23c,35

I
.-8.>.
9.3’ I
.. ,. . . .
11.>- 69.5S I

.....

12,32

4
69.62

11.81

69.70 12.81
13.32 13.81 230
14.32 69.78
15.32 69.86

.l&.81

16.32 69.9k 15.81

10.02
16.81~

St.tiC.F.IIY wr..d.d
17.32 1

I
I

1

● APPROXIMATE.OETE
DuRING wEIGHING.

,L2
230.L8
230.55

).62

A

230.69
230.76
230.83
230.90
230.97

NE ACTUAL OMENSONS

I R“ GEAR LOOKINGOUT9’D I
I J

FIGOSE 9. Smple lantinu Rear dtienaton data .
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I

the follovfnR asterisk
dimensions ‘i’ and ‘D’

(5) Add” an asterisk to all four dfnie.nsiermand
note in a tonmpicucnm place en the page: ‘We.s9ure
during welshing. UsinR these ●ctud .dk?neiens

and the jig point dimension ‘I’. dete~ne ‘E’ and ‘F‘. For checkf.q
purposes, approxiaictedfmensirms ‘E‘ and ‘?” for various uleo exteuaierm
are given in the table on page ,,

—.

(6) Include a table on the referenced page
listinG dimensions ‘E’ and ‘F’ corresponding to varioua chock strut
extenalom from fully compreseed to fUIIY extended positions. Lnbel
the table: “Approximate. Determine actual dim-lens during weighing. ”

(7) Include a detail of the shock strut to
identify specifically where the shock Btmt exten.ciensare to be
measured. The contractor shall verify the accuracy of these dimatu?iens
during the weighings Iequired by the contractu.slweigNng schedule md
advise the procuring activity of the shock strut extanslrm and “landing
gear dimensions obtained. ——

i. Show all additional points’,such as tiiins
gear and wing jack points, lift tubes, tail hoist fittings, etc-.-:vhich
might be used as reaction points during weighings together with distances
to the reference datum. Identify aa “Dimeneion E“ or “Dimemsirm F,” as
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 dintrnsions for ‘E’ and
‘F’ may be inserted directly in the veighing form.‘r

5. For class 1A and lB aircraft only, etations or
compartments vhere miscellaneous equipment for ferry flights can be
carried, including the maximum allowable weight and the mmmant for each
10 pounds of weight for each station or compartment.

k. For claas 2 aircraft only, c~artersnt centroids,
, and distcnces from the reference datum

1 10catiOns

-se ohal.1be the ‘.
values used for the cempartnent loading data.

NOTE : If small datail sketches -d desc”iiptive
information can be used to advantage in
presenting the Infornatien required fOr “.
weighing purposes in 3.7.9.5.2c, g,
h, and i ●bove, or in reducing caplexity
in the aircraft diagram, theaa data may be
included on the “Ueighing instruction” page.
Add suitable cross references of the aircraft
diagrem euch as “gae Waigbing inetructiou on
page _, for jig pnint detail.”

<“)

\)

Downloaded from http://www.everyspec.com



KIL-W-25140B

3.7.9.5.3 Fuel and oil loadIIIEdata. Moments shall be given for
fuel and oil quantities in pounds in appropriate increments frau zero
usable fuel and oil to maximum quantity indicated on the 6age dials. The
“normal full” fuel capacity (based on 6.0 lb/gal for Specification HIL-F-
5572 fuel and 6.5 lb/gal for Specification ML-F-5624 fuel) shall be identified
in the table and the follwing notes added to tbe table:

“Full tanks with Specifir.etionMIL-F-5572 gasoline
at 6.0 lblgal.”

*’Fulltanks with Sp~if ication 2fK-F-5624 , JF-2
(JF-4) at 6.5 lb/gal.”

“fill tanks vith Sp~if ication lfIL-F-5624. JF-5
at 6.8 lb/gal.”

“Total weight of fuel is dependent upon tbe 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 vith more than one type of fuel vlth
varying specific gravity, tables shall be included for all types; if the
effect on the moment data, because of varying fuel specific gravity, does
not materially affect the aircraft e.g., the data may be canbined into a
single tabl,eusing average data. The capac~ty of each tank ae determined
by actual calibration shall be stated. If it la necessary to use a calculated
capacity for the Initial issue of Chdrt E, the capacity Mated shall be
appropriately labeled, and actual data inserted in the earliest possible
revised issue of Chart E. ory weight, capacity, type. and moment data
shall be given for all external droppable tanks, including any attachments
not listed on Chart A. The fuel and oil e.g. used in cmputing the moments
shall be tabulated. The affect on variation in fuel e.g. for varying
amounts of fuel shall be considered in preparing the manent data. In such
cases, the arms may be listed for 1/4, 1/2, 3/4 and full for earh tank.
When tanks are interconnected to fill and drain aa a single tank, they
shall be totalized and treated as a single tank. When an automatic feed
and transfer system is used, data shall be presented h a reamer vhich will
make clear the sequence in which fuel ia lmeded fnto and ccmeumed frmn the
systan to permit a loading check to be mde.

3.7.9.5.4 Uater Injection fluid data. Weights, arms, and momente
shall be listed in appropriate increments (gallons and pouads) of fluid.
The weight per gallon of fluid shall be listed.

43
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,. ●a,,,. mm ,, -m - - ,x.

FIGUSS 10. Sample fuel loading data.
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3.7.9.5.5 Stores loading data. Moments shall be given for
various weights of stores (bombs, clusters, special store~, torpedoes,
depth bombs, etc.) for each bomb bay or station, together vith the arms
on vhich the nvments are based. MImum 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
station, an average arm chosen to yield the minimum moment error shall
be &6ed. Consideration shall be given to a separate tabulation for a
given type or size store if the aircraft e.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 vhEn special racks, pylons, or adapters are required which are
not included on the Chart A.

3.7.9.5.6 _tiuni tion loading data. Ammunition 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 separately,
and capacity indicated. When ammunition cases and linkB are retained
in the aircraft, a note to this effeet (vith weight, arm, and nunuent
data for the retained items) shall be included. When ballast Is pro-
vided, or required, for installation when the aircraft ie flown without
retained cases and links, weight, arm, and moment data, and identifica-
tion of ballast by part number if contractor-furnished. shall be tab-
ulated virh appropriate notes concerning its use.

3.7.9’.5.7 Rocket projectile loading data. Rocket weights,
arms, and moments, including location, maximum quantity, and type shall
be given.

3.7.9.5.8 Camera loading data for photographic aircraft.
Weights, 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 these items
with appropriate explanations.

3.7.9.5.9 Assisted takoff (ATo) data. Weights, arms, and
nnments shall be given for the ATO bottles in the “installed” location,
including the compartment designation, number of units, and sise. Data
shall also be shown for the empty units vith charge expended. If sl~O-

vision is made for stowing extra units, data shall also be listed for
the units in “stoved” location and the data labeled “installed” and
“stowei.”
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Bmm TABLE

cm 1 mow 2 Gmw3 cam b mm 5 m0u?6 cm ,

AM I 326.3,, 39a.r 429.Y 446.3,, ‘72.,,, ,zq,,..
I

EIGHT

546.3,,

PWNDS
IS.WIUTI1OOOFOR CROUP AT AE+ EOI’ED

1-200
300
boo
500

600
700
800
90o
1000r1100
1200
1300
1600
1500

E
1600
1700
1800
1900
2000

2100
2200
2300
2LO0
2500

2600
2700
2800
2900
3000

3100
3200
1100
3600
3500

3600
3100
3800
1900
Goon

w
519 637 681
55:

714
671 730

584
1S9

917 773
616

803
757 816

6G9
04s

797 839 693

681 836 902
713

931
876 9LL

746
982

91s 987
778

::;;
9S6 1030

811 996 1073 1116

U3 1036 1116
816

1160
1075 11$9

908
1205

1115 1202
960

1250
1155 1245

973
1294

1195 1288 1339

1005 13>1
1038

13BL
137.

1070
1428

1411
1103

1&73
M60

1135
1517

1503 1562

1161 1565
1200

1607
1588

1232
1651

1631
126S

1696
:;;$

1297
1741
1785

18>0
1874
1919
1964
2008

Aem 12A ,I)xkl,, 16 lb ●ch, used “l,h 2,000
~ 7 Mod 1 shmklc. 0 lb ●act,,“,-d with ,-1

283
331
378
*2S
*72

S20
567
614
661
108

1>6
803
030
897
9L5

992
1039
1086
1136
1181

1128
1215
1122
1170
1417

C1O,, s,.,,
cl.., star,

106
159
212
265

318
371
413
b76
529

582
635
688
7&1
7,’

0.1
900
953

1006
1059

1112
116L
1217
1270
1323

1376
1429
lb8Z
1535
1588

16.1
1694
17L7
1800
1853

1905
1938
2011
206&
2117

109
16G
219
273

328
382
&37
&92
566

601
656
110
16>
019

876
929
983
1038
1093

1147
1202
1256
1311
1366

1420
1L75
1530
1584
1639

CA~lON : Se. .4”8 and &aPP1”& . ..w.”c Iw 1“S,I’UC,1OM inT1l@ht llar,db08k.?0 ..vld
C,C,CME .ircraf, q shift. ,,0,,. mu,, be ltt,dedand dro~~cd .Itm’natel, frm WOW,
1 .nd 7, .nd fren grow, 2 ●nd 5,

FIGURE 11. Sample stores loading data for class 2 aircraft
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ly#

m

10
20
10
60
50

60
70
80

Iti

110
120
130
I&o
150

WRY

cm

6.2
Il.&
18.6
2b.B
11.0

37.1
b).,
1.9.6
53.8
62.0

65.2
7L.C
80,6
86.8
93.0

.&

1::
1.5
1.9

2.3
2.7
3.1
3.5
3.8

b.z
L.6
5.0
,,L
5.a

2.1
3.1
3.6
6.0
&.5

6.9
5.b
5.8
6.3
6.7

,JJVJE81, .201! MCLW5

TqumJmm cc+

AQI 67.3
1

mmm

AD

1::
160
zoo

240
280
320
:::

440
680
520
560
600

WElm

Ibs.a
173.6
198..
223.2
2U.O

272,B
297.6
3n. &
X7.2
372.0

:::
5.0
6.6
8.2

10.0
11.6
13..
15.0
16.6

18.2
20.0
21,6
2>.4
25.0

TOTAL ESTIIUTED
CAss g,L;NKs

10.8
21.6
32.4
43.2
54,0

6..8
75,6
86.6
97,2
108.0

118.0
129.6
1.0,6
151.2
162.0

lwKChT

,:1
2.1
2.8
3.5

6.1
4.6
3.5
6.1
6.9

7.6
8.3
::$

10.6

.— .- --- . ...,mr. a“. —. .“”-

Bmmm. uE:#llT AM
lTQ! mum ‘d

STATIOHS PAIR

H.V.A,R. 5 INCH RCCKETS 168 280 216,0 ~:
2&7 lBO 228.1
1&6 280 pm::
&&5 2B0 :!

100 LB C.P. Bcae.s 168 215 21b.6 51
167 23s 226.1
3&6 235 201.2 :;
&&s 215 201,2 67

250 LB C.P. =S 3b6 534 201.0 ;OJ
66> 53. 201.0

500 LB c.?. Em!Os 46> 1106 201.0 222

mms

1. W?U.!ATIC FIRIRC mums m sTAnm 1sAs mm:
SIKGU - 1. 7. 3. 5. 8. 2. 6. b
PAIRS -1 bL2b7.3h6. 4&5

2. m SEQUEITCEOF llF.1UC -S 6 ICCKITS SIIWW BE
mwmw 6 A?. B1?MSYlwiuAL Snzcnm HAY UW7.T IN
CENER OR GIAVlm MMNCI CMIDITXOKS mlCH UCEED TflE
B.EC~MDED LIMITS

3. MOQS 6 ROCKETS my n~ -l~D M ‘:
NO LB B~S - STATIONS b h 5
2,0 m -S - STATIONS 1. ~. 3. 6
,00 m BM!M - ALL STA?XO!IS
-s - ALL Sm?mlls

~, BRIIKER BM!BS FOR KCKCTS AU CUIID AT S?A?I03S 3
& 6 mui ,00 LB BM!BS AU IESTAU-W

FIGURE 12. Sample ammunition, rocket projectile, and stores loading data
for class 1A and lB aircraft.
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1-

3.7.9.5.10 Compartment loading data for class 2 aircraft

3.7.9 .s. 10.1 Gsrgo 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
.$apacity shall, be,considered to ba the structural, :apacity (as limited by
basic” structural consl’deratione), or the maximum allocable .floor”load,
whichever ia the lovsr. A aupplemcntary table shall be funtished, listing
for each compartment the’comparctnent deslgnstion, centroid, arm limits,
capacity, floor area, volume,. ~im~ unifO.@y...distribuCe$ 10ad Over the
entire area (and over a limited area if variable); UISfiIUUIOconcentrated
load over a stated msximum area (such as floor beams. etc”.). If the capacitY
is limited by floor strength and if the loading carrying capability of the
aircrafc might acconunodate additional cargo weight, include a atatemcnt
that the compartment capacities may be increased younds by installation
of suvolementarv or overlay flooring. In aectionalizine the car~o area of

I brge”iargo-typ~ ~rcraft ~n~o cOqartments. the cOmpar~ment len~ths shall
not exceed values obtained from the

L - 0.15 CU for
G

following parameters:

aircraft

L-”

Where L u

c=
R=

G =

or
RV for
7

rotorcraft

maximum length in inches for equal length com-
partments
MAC length in inches for aircraft
Length of permissible e.g. rage in inches fOr
rotorcrafc
Maximum takeoff gross weight tninua (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 lmwer.
Minimum operating basic weight plus weight of
specified crew plus G.

1 -Individual compartment lengths may be increaaed or decreased to allow the
c~art~nt limits to fall at fuselage frsmca, discontinuities in floor
plan or allowable floor loading, etc. , or to avoid falling in be~een carSO

I or entrance door limits, etc. , provided that after such adjustments:

~ :~g ., . ..”.., ;; ,“
.. ’”. . .

. . ,,. . .’.., .,, . . .. .
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m,”nvxl ml.

COWARTl!TNl

11 cm
10
20
::

u
u

1n
200
100
’00
500
600
700
100
900

low
1200
1’00
1boo
1800
1000
1200
2.00
1600
2800
1030
>200
Moo
>boo
Mm
’000

BcDEr c
107 10b 39Z 489 $87 67:

FIGURE 14. Sample compartment loading data for class 2 aircraft

I (for other than cargo transport types).
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g, L,+g2L2+ ““”+gn Ln-CL (2)

where L,, L2, ‘.. Ln - individual compartment lengths

g,, gz, ... gn - individual cmnpartment capacities
when G is based on maximum takeoff
gross weight, or 75 percent of
individual cmmparauerrtcapacities
when G Is based on fuselage
structural limitations.

For aircraft in vhich several cargo areas are provided, the cargo values
for g and G in the above parameters shall be concidercd as the cargo in all
such areas. For other than the cargo cmnpartmerttw, the rcquirementa of
3.7.9.5.10.2 shall apP1y.

3.7.9.5.10.2 All other types. Mcm!entsshall be listed for mis-
cellaneous loads, for vhich separate capacities are not listed elscvhere in
Chart E, fran zero to maximum capacity in appropriate increments. Miscellane-
ous loads uI1l normally consist of crev, baggage, cargo, and it- of an
unspecified nature that might be stowed on ferry or special missions utilizing
available floor area and stovage locker capacities. The compartment centroids
6hall be based on the weighed average arms of the miscellaneous loads. The
capacity shall be considered to be the stmctural capacity (as United by
basic structural considerations), or a capacity based on awmation of the
known items of load plus allowable floor and stowage locker loads, whichever

(-
is the lower. A suppl~entary table shall be futniahed, llStin8 for each
compartment the.compartment designation, centroid, arm limits, capacity.
floor area and maximum floor loading, and .ctowagelocker capacities. A
statement shall be included that crew veighc must be included in these
capacities, that the capacity does not include the weight of ammunition and
other Chart E items for which separate tables and capacities are provided,
and that capacities can be incrca.sed pounds, where applicable, by
the removal of an equivalent weight of equipment listed on Chart A or by
inatallatlon 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 subscantiacing

the cccnpartmen.t lengths for cargo transport aircraft shall be furrrished to
the procuring activity tith the scmple Ghart E.

3.7.9.5.11 Gargo tiedwn data for cargo types. A plan view of the
cargo floor shall be prrrvidcdahowlng the follwltrg:

a. Location and capacity of tiedovn
parcment letter designation and station llmits.

b. A note shall be added Weight of
must not exceed fitting capacity. Refer to Cargo Loading
derailed information.”

(. -

fittings. ccml-

cargo secured
Hcrrdbook for
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CARGO T1200WN DATA

COMPT. STA.

n

—.. — 106

Do o~o o
— -. -- – 126.5

E;;;:
o—- - – 161.5

F%o O~

—
o – 196,3

Glooool

LEGEND

O AN7516 FITTING
● 10,000 LB FITCING
O 5,000 LB FIT21NC
■ 2NCINE HOLD OWN FITT’G

12.000 LB
❑ ENGINE HOLO OOUN FITT’G

—ml“-O--T – 231.5 7,000 LB

Ho 000 0
-OLT2MATECAFACITIES-

—
o -~-o— o -266.5

I

— 0 -so- 0 – 301,5 NOTES :

J

N

~ Oao & (1)

— -a-L- – 336.9

K“CBOOO~

— --&~w--- -373

L & 0°0 %
(2)

— -—-
Ogoq – 409

M
o

-202.
0

— - 444
000 0

No.
— - .+o_ – 479u00000—-T. _. – 514

P. 040 0
—.. -549

Weight of cargo secured
must not exceed fitting
capacities. Refer to
Cargo Loading Handbook
for detailed information.

Compartment capacities
❑ust not be exceeded.
See compartment capacities
on sheet 4.

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
momenta shall be given for passengers, troops, litters, aridpatienta, with
each position, seat. rnv, etc. , identified ig the same msnner aa ehown on
the aircraft diagram.

3.7.9.5.13 personnel wv~t data. For class .1A and lB aircraft,
-nt arms and mamsnta shall be’ given for each crew stztiom, and moment
chsnges accompanying shift of personnel to any station to wNch mnveuent in
flight is possible. For class 2 aircraft, sf.mllar dats, based nn compartment
cantroids, shall be given for compartment occupied or to which mvement in
flight ia possible. Personnel waights shall be baaed nn the weights specified
by the procuring activity in the applicable design SPecif icati-. men
fixed stowage ia provided for parachutes, the persnnmel weights shall be
decreased by the parachute wslght as specified in the applicable design
specff icatlons, and a note added “Based on pnunds per man. Parachute
listed in Chart A.” When no stowage is provided for parachutes, a nota
shsll be added %ssed on pounds per man, including parachute. ” When
pera-el weights vary (e.~ifferenc weights for crew and Pae.vengere) *
the heaviast *eight shall be wed.

3.7.9.5.14 Miscellaneous equipment data. Cnmpart-t desi~a-
tima, ,qusntities, w~hts, arms, smd moments shall be 8ivan fOr ~acell~eO~
items of equipment not shown elaehwere in chart E. Included fi this categOrY

I ~,
are heavy items -of equipment, such as engines smd cradles, t-kc. jeeps.
and field’ pieces for vhich apecif ic stowage “protiaims are msde; end flarea.
sonobuoys, etc. , the veight end location of uhi ch =terially affect aircraft
C.g.”

3.7.9.5.15 Center of1“ gravity data. (Wherever “percent MAC” ia
referred to in this requirement, it shr.11 be understood to apply to aircraft,
and “inches aft of the reference datym” shall be understood to apply in the
caae of rotorcraf t.) For various gross weights frnm basic to msximm, in
equal weight increment a based on the parsmeter given balov, moments shell
be tabulated in columns for the recrsmnended forward and aft center of
gravity limlts and for several whole number percent f4AC values spaced as
evenly as possible between these Mmlta. When special reatrictio~ resulting
from aerodynamic, structural, assisted takeoff, or hydrnd~~c cOnditiO~
are applicable for certain c.g. regions vlthin the Mmlts, mments for
these limiting C. g. locations shall alao be tabulated. mere aPPrOPfiate J
such special rescrictiona altenatively MY be c-ered ~ note ‘om~ provided
that the choice of percent W valuea for which t-=.ts are tabulated are
carefully chosen and ao spaced that a loading check fOr cn~liance ~th ‘he
restrictions my be made directly. If it ia necessary to utilize a region
at the aft end of the permieaible e.g. range, in which the atabillty ia not
positive under all conditions of flight, this region shall be identified by
“Caution See Note, ” and the f ollmwing note included:
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“NOTE: Flight in the ‘Caution’ re~ion cihallbe

.

avoided if practicable, but the aircraft
can be flown safely IIIthis region provided
that the PI1OC is familiar with its flight
characteristics. Zacreasing t.wtion eh~ld
be observed as the c.g. approecbes the Aft
Limit.”

The above note may be expanded to ioclude a very brief stat-t of the
flight conditions in which instability is encountered. and reference made
to the applicable Technical Orders or Flight Nandbooks discussing stability
chnracteris tics for the mndel, when such have been issued by the procuring
activity.

3.7.9.5.15.1 Etch column of the e.g. table shall bear a.nappropriate
heading. The limit mmnant columns shall be identified by appropriate
nomenclature, of which the statements listed helm are considered repreeenta-
tivr, and the percent NAC and am from tbe reference datum shall be listed.
For limits which for any recson are tapered betvaen two gross waights, the
taper shall be identified. The follwing stat~nta are representative of
those considered satiafactoq for e.g. limit nomenclature:

Fvd Limit Wheels down.
Fvd Limit Ubeela up.
Pvd F!ydro.Limit.
Aft Limit Uheels up.
Aft lfydro.Limit.

3.7.9.5.15.2 The weight increment wed for the e.g. table shall be
5, 10, 25, 50, 100, or a whole number multiple of 100 pOWIdS. The nearest
increment of those listed above to the increment calculated frnm the following
formula shall be used, except that when the value obtained from the formula
is greater than 200 the next higher whole number
be used:

multiple of 100 pounds ray

For aircraft w - WC
=

For rotorcraft w - 6FM
m

Where w - Weight increment
W - Minimum baaic veight plus weight of specified

c-

E-
R-

craw

MAC in inches, for aircraft
Arm for aft e.g. limit in imhea
Length of permissible c.g. range in inches,
for rotorcraf t.
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FIGURE 18. Sample center of gravity data.
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3.7.9 .5.15.3 Since the Weight Nandbook is predicated on use of basic
weigh t,.vheels down, the loading checks tire made m the basis of the gross
weight, vheels dwn, and the ❑oment values for one of the c.g. Mmite msy
require compensation for the moment owing to retraction of the alighting
gear. The applicable procedure of the follmwing shall bs used:

a. If retraction of the alighting gear shifts the
horizontal ,c.g. aft * the ‘moments lieted for the aft lqit (or limits, if
special ruestrictions or a “caution” region ire involved) shall be r&dti6ed
numerically by the moment owing to retraction of the alighting gear, and the
following note added:
;..

“NOTE: ll&ent/c6nstant, for retraction of the alight-”
irig gsar is (plus) (fili-’in value). ftc4nent/
cons tant ,values liated in this column are
the moments corresponding to (fill in) per
cent MAC reduced by the moment for. retraction
of the alighting g-r, and are equivalent to
apprOxtiately (fill in) percent MAC at (fill
in) puunds (contractor insert) figures for
lowest weight of table) to (fill in) percent
UK at (fill in) pounds (contractor insert
figurea for highest weight of table). l-oad-
inga baaed on the wheels”-dovn condition
which fall within the limiting moments listed
in the table will be satisfactory .wheo the..
alighting g-r is retracted. ““

“b. If retraction of the alighting gear ehifts the
e.g. forward, and the forward limit is based on the flight requirements for
a configuration in which vheels 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 : 140mentlconstant for retraction of the alight-
ing gear 15 (minus) (fill in value) . Mment/
constant values listed in this column are
the moments corresponding to (fill in) per
cent MAC increased by the moment for retrac-
tion of the alighting gear, and are equivalent
to approximately (fill “in) percent NAC at
(fill in) pounds (contractor insert figures
for lowest weight of t.cble) to (fill in)
percent MAC at (fill in) pounds (contractor
insert figures for highest weight Of table) .
,Madings based. On the wheels~ovn condition
which fall wfthin the Mmltiug mnnents in
the table till be satisfactory when the
alighting gear. is retracted.”.

.....
.,
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c. If retraction of the eLighting gear ehifCB the
c.g. forvard, and the forvard limit is baaed on the requiremcmts for
landing or tabof f, durfng which the alighting gear ie erteaded, the
memcnts Meted for the fo~ard Mud t need not be ceqeneaced, and the
following note shall ba added:

l’NOTZ: ~t Iconatcnt for detraction of the alighting
gear ie (minus) (fill in value). Loadings
based on the wheels-dnvn conditien WM ch fall
vlthin the limiting nument.e in the table, will
be satisfectorp for fLlght with alighting gear
retracted.”

In the event the e.g. shift for retraction of the alighting gear ie so
large that the flight requirement discussed in (b) above beceme operative,
the procedure in (b) shall apply.

3.7.9 .5.15.4 When c. g. limits are baeed en contractor’s date, the
folloving note, ~dified co euit the particular case, @hall be included:

“NOTE : C.g. limits baeed on contractor’e teats (or
calculations, if applicable). Li~ts deter-
mined during Navy (Air Force) tests till be
futniehed when available. ”

3.?.9.5.15.5 The follovlng cabulation and note mcrkcd with an
asterisk shall be added below (or on the last page) of the e.g. table, with
blank space provided for insertion of weight figures by Sarvlce activities:

Cross weight limitations

Takaoff Pnunds *
Lending Pounds ●

Cat apul ting (when applicable) Pounds *
Arresting [when applicable) Pounds *

●NOTE: Service ●ctivities ehall f.asert,or sub-
stitute, current figures from latest
applicable (Technical Order) (Flight Nand-

)“ book) covering operating re6trlctfona.

I

For aircraft which have a grose weight restriction above which all weight
must be fuel in the wings (e.g., a Zero Wing Fuel Groes Weight), list the
“groes weight” properly identified.
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3.7.9,5 .15.6
limit cable shall

For aircraft with altermate alighting gear, the e.g.
include limits for the alternate aliRhtiticRear

conditions. These may be separate tables if necessary-for ~l~rity.

3.7.9.5.15.7 When Weight and Snlance Status Report@ ●re not
required, the contractor shall furnish to the procwrittgactivity with the
semple Chart E references to the eource of the remxmnsmded c.s. limits,
brief indication of the critical flying qualitia or structural
considerations which dictated these limits, ●nd rcamms for say tapered or
epecial e.g. restrictions.

3.7.9.5.16 )tsximum package nize dete (for carEo transport air-
craft only). Tebular data ehall be Siven for detetminimg the maximum
allmable cargo packase sizes, in all practicable cc+sbinatlomsof dim-
ensions, which can paes through the carso loading doore. A eketch ehall
included identifflng the door openinge concened xmd mhmring their
dimensions.

be

3.7.9.5.17 Miscellaneous data. A teble of miecellanetnm general
information shall present data as follovs: Sest (including cr= and
passenger ) and litter centroids, Seneral aircraft dimensiom, Imcluding
span, length, height (maximum) , approximate vheel base and tread.

3.7.9.5.18 TypIcel loadinge. For class 1A and class lB aircraft -
only, e table of several typical service loade shall be included listing
combinatirnm of Chart E item with weights, arms, and m m e nts for each
itcm. Tdtale of the weights and moments for the items in each typical
loading shall be shown.

3.7.9.6 &proval of Charts A and E. The follwimg procedure
shall apply in initial preparation and subsequent revision of theee charts:

a. SctapleCftarteA and E s3iellbe submitted to the
procuring activity for initial approval approxh.ctely 1 month before the
expected flight date of the first aircraft.

b. When it ie necessary to imsert copies of Chcrts A
and E in handbooks prior to release by the procuring activity, ench pa8e of
the Charts A and E shall be marked “Tmporary. ”

As soon as possible after approval. forward three
mrints of the releas~~ Charts A and E to the mroturinR activity. Tat.–—. -––
shall be clearly legible with no
cmaller than the equivalent of 6

characters biurred o; filled in, snd no
point type.

( )

60

d.

L.

Downloaded from http://www.everyspec.com



MIL-W-25 140B

-?-”. W

“1El-lT.,

m, -,.-! -,..,--- .!.-.
-“--, -L...- . I-....-..!-— -,,.M. . -.,. . . . . L-.

FIGUSS 19. Sample maximum package size data (for
cargo transport aircraft Only).
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MISCELLANEOUSDATA

CP.ZU, PASSENGER m LI’11’ER CSNTSOIOS

4--I--R
+-l--i+
L 15

16

M 17
18

N Stewards 1096 19

At?endancs
2D

1134 21 w
DI~s IOW DATA

FIGORE 20. Sample miscellaneous data.
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d. When minor changes in either’Chart A or E end
reprinting becomes necessary eubetquent to initiel approval ~ the contractor
●hall redate the page(s) of the dart(s) ●ffected and change the Gart Date
on page 1 to ●gree. A copy of all revised psgec pluc tbrea prints of the
complete chart(a) eh.cllbe fo~rded to the procuring utivIEy u soou es
possible, bit not later than 1 week after * dete Of SC?U.S1inaartiou “fi
bendbo6ke of the aircraft affected. A Met of differemea over the pre-
vioue iaaue of the cbarta, the reeaon therefore. ● ●mary of the 3ateet
revision datee of the pages which cwpriea the chart(e). the’setlal umber
of the first aircraft affected, end when only nne chart ie ●ffected, .tbe
Wchart dater,of tbe ~fier ramainiog in effeet, aha.11alao be fvrnfehed.

The revised charts MY be considered satisfactory unless otherwise edvieed
by the procurins ●ctivity. .

e. If important or extanaive korrectinna of tbe
Charts A and E, or mcjor changes to the aircraft, warrant replacementt of
pages of the Charts A end E (or the complete Chart E, if appropriate) in
the Weight Eandbooke of eircraft ehaedy delivered, the procedure outlined
in paragraph d above shall be applied and printed copies aleo ‘furniehed as
indicated belw: .,,<..

____

(1) When e.g. limits baeed cm procuriog activity
tests are furnished to euperaede limits beeed on contractor teats or
calculation, copiee of the revieed Chart E c.g. date ●be33 be furnishad to
the local representative of the procuring activity for dietributirm directly
to all operating activities affected, with appropriate lnetructions to the “-l
operating activities concerning the replec~nt of Cbert 8 in the Weight -=

Handboekc.

(2) When contractor-f.rniahed service bulletins
and parts kits involve major chcnges to be incorporated by operating activities
and necessitate erteneive corrections or additima to the Chcrts A and E
(such as new fuel or ucsmmltinn tables for added or ralocated tmtke or
gune. new compartment tables for increcsed floor etrength, etc.), copies of
the revised Charts A end E data ehall be included io the parte’kits, and
appropriate imatructiom concerning the raplacamant nf Cbarte A ●nd E in
the Weight 11.endbookincluded ID the inetmctim.e for •ccq~sMng the
change.

(3) When errors arc detected in the Charts A and
E which materially affect the accuracv of ttm?weiuht end a.E. talculationa.

I the procedure of (1) abnve shell be ●pplled.

.f . When major changea invol~ e ebange in”wdel
designation ●re concerned, the procedure for in.itie3●pprpval epccified in
paragraphs a, b, c shall ●pply.

I
J
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3.7.10 Balance cmwputer design data. For clam 2 circraft for
vhich a balance camputer is to be furnished, the precurimg ●ctivfty (if the
computer is GFAE) or the aircraft ceotrcctor (if the coxpiter is ~) will
foward eme copy of the epproved Charts A ad E CO tbe balamce wm#uter ‘
manufacturer for use aa desigm data. lltefollwins fnformntien shall be
furniahcd in duplicate with thr charte:

e. Anticipated mimfmum cmd =ximum b.eslcweights,
mest fozvard and aft basic weight c.g. -locatiene, aswmlng removal of
equipment for a minimum stripped mwlitimn and ●dditiem of specified
spetial equipment for a mcximum ●quipped conditiem.

b. then fuel =d oil mment arae vary with fuel
quantity, a table or graph of the variatien fm arm frmm aqty to full
tank(s) upem which the Chart Jffuel and oil tcbles are based.

and

3.7.10.1 Release of balamce mmputer desiaita.-A ●mple faceplate
tn the proposed balcmce computer will be furmished to the procuring aCtivitY

as well as to the a.lrcraft contractor, who ehall funiinh “c-nts to the
procuring activity in duplicate as men as possible en the completeness cud
cenformance of the s~le design with the balance mmputer design data, aed
any other embsequently available fnf nrmetlem mu the aircraft. C.onmentmof

(p.

the contractor mnd the procuring activity will be.merdfnated and forwarded
to the balance cemputer manufacturer by the procuring actfvity. IIIthe
event that the ceunaents require revision of the design, samples and further
ceument shall be hcndled as above, except that when ndnor changea are
involved, cemmenta amd fInal release will ba handled by tfie procuring
activity.

3,8 Balance calculations.

3.8.1 General. Smlamce. talcubtiems, aa required for the
respective wiight reporta, shall be prepared in tabular form with groups
listed in the order ahoun om the weight atatamemta (MXL-STD-1374, Parts I
and 11). Weights, arms, and —ta ●ha31 be givem fm detafl, with totals
for each subgroup and Sroup. %ui~nt groups (a.8.. B2ectritul, Armament.
Mr. Cenditioning, etc. ) shall be broken down to Met “fostnllatiena” and
mcjor cmmpementa comprising these imsta12atiume. Each emgfne, propeller,
tamk”,etc. , shall be listed separately, umleae the samE mrmamt arm applies.
The horizontal amd vertical —t axes shall be so lotated that ●ll
momemta will be positive. The axea shall be disamalened frem corr+emlant
fixed pointe on the body. Arms amd mcmmrnts for all ueight report amd the
Weight Haodbook shall be in inches and peumd-imchas, except that aubject to
prior approval by the procuring activity feat and pomd-fact may be used
for extremely large aircraft.

65 I
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3.8.2 -bteral center of gravity. The-acdata are requir’ed
unlese specifically waived by the procuring activity. fktailed cal-
culatlona shall ba included in the Detail Weight Reporte (Kst*ted,
Calculated, Fir~t, cud Last Mrcraf t) to ❑t- the latera2 unbzlence and
the loading limitations or cautieoe neceeeery to rentrol 2eterel d2a-
tributim of load. A scale for deterd.ning leteral dimen.eionesha21
be included on the appropriate structural diagrm fn tie ~i6ht r~Orte.
The requircmcnta of paragraphs 3.7.lb, 3.7.9.5.15 and 3.8 ●hall apply
to lateral center Pf gravity limits, laterel center of gravity data and
leteral balance calculatiena respectively.

3.8.3 M.wt forward cnd most aft center of maviry conditions.
For classes 1A and IB aircraft, these cakulatlona are Intended to deter-
mine the extrame c.g. positions attainable. For c2aae 2 aircraft, tbcne
calculations are intended to determine the axtrema e.g. pcpitiOM ~~
IUCYOccur using reaswble care in crav ohiftfng, bemb drop eequeace,
fuel -nag-t, cargo, plecemcnt, etc. Such cakd.etions will .damn-
etzate that the c.g. can be mclntained within the perndtrsible c.g. ranse,
md also will serve the purpose of determining what ‘cautiona ,“ “special
instructions, ” etc. , may bc desirable to fneure that operating ●ctivities
know how to achieve proper balance or how to avoid tha critical conditions.
lhe most forward and most aft calcdetlma ehall ehw the at- e.g.
positions which may result from each of the follovfng:

a. Any specified load condition, cenaidering partial
or complete expenditure of any expandable useful load itemc cridnece.e-
sary crew movement from normal flight etationa to takeoff, 2andlng, battle,
or ditching stations.

b. ‘fhecxtrcaes of the abowe plus tha most critiul
combination of special or alternate load Itcma.

c. For personnel trauaport ●ircraft, wume fu21
row seating in the mst adverse winner to give axtreme c.g. attainable.
If these are outside the permissible c.g. range, abew meating reetric-
t ions required. Where baggage ie included end a21evlatea the critical ~
loading, the condition of “no baggage carried” shall e2110bc shown.

d. For cargo aircraft, determine rnst adverae
/16tribut.ionof cargo that can be carried end still uintalu 2ecd2ega
within the permissible c.g. range. The ca2cu.2atlonawill be indic.stivc
of the degree’of loading control needed within the load-rarrylng capacity
of the aircraft, and dewnetrate that, with rational distributlan of
cargo, the permissible cargo loads ran bc utilized witbln the permissible
aircraft c..g.range.
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3.8. fI Alighting 8ear. weight smpty ●nd basic weight c.g.
locaciona shall be calculated in vcight raport.swith ●lighting gear extended.
Gross weight c.g. locations shall be calculated in waight reports with
alighting gear extended and retracted. Qor ulculatiena deriving the
mwmnt change for retracting of the alighting gear, moving and stationary
items shall be listed separately.

3.8.5 Armament variables. For guns fed frcm ● rezaotesource,
ammunition in fead chutes ehall be listed separately. In the utrcme
balance calculations, the effect of empty cases ●nd links shall be included
when provision is msde for retaining tbcm in the ●ircraft. Partial loading
or expenditure of stores, rockets, ●tc.. in the most criticnl oequence, or

1 “ in accordance vith the operating sequencing Instructions to be prescribed
,. in the Flight Handbook. @hall be corisidcradwhen these it- an be carried

in more thsn one bay or on several ststiens.

I (

I

3.8.”6 Fuel variablca. Qucntitics in eech tank shall be
listc$ as separate item unless the same -m arm ●pplies. Uhen tanks
are Interconnectted to fill” and drain as ● eingle tank, wnishts. ●mss and
mmnents shall be listed for each tar& mud for the total quantity iu the
interconnected tanks. When more than onc type of fuel is provided for,
supplementary calculations based on nominsl fuel wcightc shall be included
for the alternate fuels. If variation in fuel density materially affects
the cxtrame e.g. locatimns attainable, the effect of ● density variation of
5.6 pound/gallon from the nominal weight shall also be shnun. If an

P extreme c.g. position till result with fuel tanks approaching an empty
condition, the fuel shall be considered ●s totslly cnnmnued. Where smergencY
manual selection of tanks is previ&d on autnincticsequencing systems, the
artremas that could be encountered by advarae azmrrgencyselection shall
also be indicated. The f olloving information, as appropriate, ehall he
included in the Detail Wei8ht Reports (Estimated, Calculated, First and
Last Actual) where necessary to eaplain the fuel filling and consumption
sequence and to substantiate the distribution assumed for the gross weight
and extreme balance conditions:

a. -sen for or justification of the distribution
assumsd in the calculations, if the distributing 1s.nnt ●utoEstically
controlled and is not obviously the mnst critical attainable. ZMa MY
consist of a statement of the filling and comsu.mptlcm sequences to be
prescribed In the fuel aystam -nsgenent instru c ti o ns in th e Flight Hsndbook.
or that fuel usage met be controlled by pilnt for balanca control.

b. Brief dascriptinn nf.system nperatien, if auto-
matic distributioa by single point fueling or aut~ttc c~tion sequence
la previdcd. Include scheaatic diagrams nutlinf.ngfuel aystes ●rmngement,
brief explanation of distributing and sequencing ‘fasturea, and graphs
sheving diatribution as ayatam is fillad and fuel ia censumad. Where
astrame attitudes in prolonged climb and descent materially ●ffect the
distribution , include sufficient information on the ●ffect of attitude co
permit evaluation of the attainable extreme aircraft e.g. location.

67

Downloaded from http://www.everyspec.com



.- .—. . . .. —... — ——. . . . . . .. ---- ______

,..
--

.“”,

U2L-W-25140B
,’. .“

3.0.7 Oil variables. When multitaok or ●utmtic dis- ,d
tribution, trensfer or feed system ●re provided, the applicable requirements
of 3.8.6 nhall be applied. Oil cona~tino WY ba r.eglected fn •xtr~
balance calculatinna unless total oil tooauwption will ●ffect the ●ttain-
able extreme e.g. locations by =re than 0.5 percent MAC for aircraft,
or 0.5 inch for rotorcraft. E23tinna2asa~t iOOC of r~t.eof COnaumption
ehall be made when it la nacesaary to consider expenditure of oil.

3.8.8 “Mscellenenuc varieblea. If ‘placerda ,“ which restrict
the installation or combination of items, are to ba inetallad in the eir-
craft, the proposed or actual location and wnrding ●hd.1 be stated in tbe
waighc reports and the attainable extreme e.g. cnrtditionaMY be bcaed
on assuming compliance with these placards. Partl.elfnatc22etinn of de-icer
boots on wings, tail, and other surfacea need not be cunaidered.

3.8.9 Tank capacities. When calibration of the fuel tankf
has been cnmpleted, loading coaditinna wbicb are baead nn fu22.t9nk(s)
shall be ●djuated In the next weight report furnf.ehed,beee< d“ the
actual capacltiea, end fnntnotea tn thie effect ●bd.1 be,tie on tbe weight
report. If the dffference over the eati.msted fucl cspacity .ielarge,
oil shell be adjusted based nn the apecified fuel/oil ratio. -Uben “cal-
ibration of the oil tank(s) has been completed, any dif fercnce between tbe
estimated and actual capacity aba21 be noted apecificdly in the next
veight report furnished.

3.9 Wei@ings.

3.9.1 General Weighings aball provide for the detemina-
tinn nf the weight ~~~cept that for instr-ted flight teat alr-
craft, weighings may determine aa-delivered vaight. It ia preferable to
make all weighings with the aircraft completely aasembled and in the
dry conditinn (befnre the fuel and nil ayatama have been filled). -~”er,
the firat aircraft to be weighed cm the cnntract ●ha21 be weighed in
the dry cnndition. Aircraft with alternate a2.ightinggear my & wcigbed
in any one of the alternate alighting gear cnnditirma. Weights ah~ll
be determined by taking”the average of three independent .reed~gs (e. E.
for beam scales by upsetting the baeme of ●ll ace2ea .betwaen reedinga,
nr completely unloading the electronic load ca12.a). App_ of.t~
vcfghing procedures must be obtained froa the procuriog.●ctivity prior
to the waighing.

),

3.9.2 Scalea. lhc acaks are to be ca21brated or certified
correct by Government or commercial scale officie2a satisfactory tn
the contractor and the Covernmcn t Inspector at lenat once every year.
Scale calibration periods agy be mdifiad ae apecificelly requested by
the procuring activity.
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3.9.3
provide horizontal

Center of gravity determination.
c.g. location& as required on the

mL-H-25140B

Weighings shall
approved weighing

Zorms. 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. hteral c.g. locations.
shall be determined vhen specifically requested by the procuring activity.

3.9..4 Trapped fuel and oil. Trapped fuel and trapped oil
are defined as the am.ounteof fuel and oil remaining In the respective
systems when oil is drained and the aircraft is defueled in static, ground
attitude (seaplane on beaching gear) by the normal means provided for
draining the tanks. Tltedata are intended to establish a baseline for
reweighing of aircraft and determination of weight empty or basic weight.
Unless othetvise specified, the weights 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 and oil systems which till cause an
appreciable 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 aircr.aft vith alternate alighting gears, trapped fuel and oil 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 cttitude,
flost tanks, outlet locations ,etc. Oiagrams 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-
por.entsof the system (engine, oil coolers, tank sumpa, 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 ❑easured 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 container. Weigh the con-
tainers before and after draining. Aircraft which have tram fer tanks
or separate long-range rank systems may in come caees not drain as com-
pletely in ground attitude as in flight, Where the pattern of previous
missions and subsequent defueling would result in material differences
in trapped fuel, include a determination of this’difference with appropriate
explanation.

(4) The trapped fuel is then the difference
between the weights of fuel measured in (1) and (3).
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b. Trapped oil:

(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 oil 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 oil is then the difference between
the weights of oil measured in (1) and (3).

3.10 Measuring and leveling provisions.

3.10.1 Application. The folloving paragraphs cover the general
requirements for measuring and leveling provisions for use when weighing
aircraft, when aligning ftied guns, or vhen structural alignment IS being
made on aircraft.

3.10.2 Measuring provisions. Each aircraft shall be provided
with jig points for taking measurements during weighing and alignment.
Each jig point shall consist of a hole or fitting, located such that it is
a known distance ~ O.06 inches from all reference datums for the aircraft
concerned. These 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 vings 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 vith dropping a plumb line to the hangar floor.

3. 10.3 Leveling provisions. Each aircraft shall be furnished
vith the provisions specified herein for obtaining the true level attitude
of the longitudinal and lateral axes of the aircraft vhile the aircraft is
being weighed, vhile structural alignment is being made, or while fixed
guns are being aligned. When provisions for leveling the aircraft or
weighing or for structural aligtnnemt 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, ●nd in such a position thct the relation between the
plumb line or the point of the plumb bob and ● grufu.ctep2cte can be seen
closely ●nd wfthout personnel entering or climbing on the sircraft. Subject
to specific ●pproval of the Procuring Agcmcy, levelin8 permnnel till be
permitted aboerd extremely large aircr.sft, the weights of which are such
that leveling accuracy will not be fmpcired by minor mmente of leveling
perhxtnnel. In this latter ccse, provisiom for leveling ●hall be readily
accessible, shall be as near the center of grevity as practicable.

3.10.3.1.1 WP er bracket. An upper jig-located bracket shall be
attached to structural members of the aircraft fm such a position.that a
plumb line can be 6uspendcd therefrum. 21te bracket ehall be designed In
such a manner that the plumb line will always be sucpendcd from the same
point, and WI11 be POSItioned vl th unvarying ●ccuracy as relctcd to the
leveling plate or plates located below the bracket.

(

3.10.3.1.2 Lower plate. A metal plate or platcc shall be per-
manently attached to some structural part of the eircraft below the upper
bracket specified above. The lower plate or.plates shall bc positioned so
that when a plumb line is suspended from the upper bracket citbcr a portion
of the plumb line or the point of the plumb bob will fall efficiently
close to the graduations on the plate or plates to permit easy reading of

.. the indicated attitude. The graduations in degrees ●nd mlnutcc shall be
. permanently inccribed on the plates and shall prtrvidefor indicating the

following .@rcraft attitudes:

a. Longitudinally and 2aterally level

b. Normal etatic ground att~tudes befxeen three
degrees forward of the most nose down attitude to three degrees aft of the
most tail down attitude, and laterally level

c. The attitudes for stmctural aligrment and gun
alignment if different frcm paragraph (a) above.

“3.1O.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 2M0 jig-located fittings shall bc pbccd 10 to 20
inches epart on come prtiary structure “of the aircraft. The f Ittings shall
provide en cmple firm eupport upon which to p2nce a epirit level, ●nd -hall
be so located as to give a true level reading and be ●ccessible for leveling
the aircraft. Similar provisluns shall be mcde for 2.eterallyleveling the
aircraft, preferably near the location of the longitudinal leveling fittings.
A21 fittings ehall be located eo that pe.rsounelc.entekc lcveliag rcadittgs
without getting into or climbing on the aircraft..●nd My be located wfthin
the tieel well, door entrance or .cImllar enclosures, or extcmtd to the
eircraft.

..
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3.11 WeiRhts.

3.11.1 GFAE wei~ht. The coatr.set/guar~teed weight ~ty
is based on the weights of the @A2 listed in the contract detail speci-
fication as modified by specified weights of CPM added by contract
changes. AIIyoverweight or underweight owing to ●ddition, deletion,
variation, or change of a Covermment-futni.shed Item far which allmamce
has not been made in a emttract change shall be considered as revising
the contract/guaranteed weight empty ●ccordingly.

3.11.2 Overweight and underweight.

I a . Preproduction contracts: Unless otherwise
specified, for preproductlon contracte, the overweight and underweight
shall be based cm the actual weight. as determined by the veighiogs made
upon cmplet ion of the aircraft, plus the weight incident to the incor-
poration if all changes and modifications (actually .Irmtallad) found
necessary co 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 ●ll modifications
made subsequent to the weighings, together with their effett on weight
and balance; this shall cover the periods duriog prelldnary flights,
procuring activity tests, etc. , up to the time when tbe aircraft is..
finally accepted. The weight enpty given in the original weight report

. and revised by the data in the appendices edmll nerve as the basis for
the determination of the overweight or underweight. If the contract
provides for ❑ore than one aircraft, the overweight or underweight shall
be taken as the average of the overweight or underweight values for
the aircraft as fInally accepted and sbm in the required actual weight
data.

b. Production contracts: For production contracts,
the overweight or underweight shall be taken as the average of the over-
weight and underweight values shown by the raquired actual weight data.
Refer to paragraphs 3.7.4, 3.7.5 and 3.7.8.

3.11.3 E!32!E.

a. Ory weight: The itana included in the dry weight ‘
of the engine shall be those defined in the applicable engine tiel speci-
fication. The engine dry weight entered in tbe eogi.nelog by the engine
mnuf acturer may be used as a basis for determining the “as ittstelled”
weight for all but the Act”al Weight Report - First Aircraft and the
first aircraft equipped with an engine having a n= model designation.

b. ?%timated veight : The estimated “as installed”
weight of engines shall be the specified dry weight plus an ●llmance
as follows for the oil and grease contained In the angine:

“.)

Reciprocating 15 pounds
Turbopropeller 10 pounds
Turbojet 5 ptmutds

42
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c. Actual velght: The actttd “as installed” engine
weight shall be chat vaight obtained when the engine, including ●ll dry
weight items, is cleaned up and ready for Installation la the aircraft.

4. QMLITY ASSVRANCE PROVISIONS

4.1 Nathods of inspection end ●pproval.

4.2 General. The Gove-nt Inspector shall certify to
tbe correctness of all actual weight data submitted to the Gnvernuent and
shall witness actual weigMngs and sign the official weigMng form. The
inspector shall also comrnt in appropriate detail on all weight estimates
and discussions submitted in correspondence concerning proposed contract
changes or amendments.

4.3 Final am roval. Final approval shall”be obtained
from the activity under which procurement is made.

5. PREPARATION POR DELIVSRY

5.1 Packaging and packing. Weight and balance control
data ehall be packag~n such manner that it vill not be damaged in tr.rnsit
by common carrier.

..
/- 5.2 Delive% Shall be as directed by the procuring

activity .

5.3 Narking of shipments. There are no requirements for
the marking of the packages containing weight and ba16nce contrOl data.

6. NOTES AND IXINCLUD2NCKATER3AL

6.1 Intended use. The specification in used in the
management of Weight and Salgnce Control Systems and in determining com-
p3.ianceWIth contractual requiremanta during design and construction of
aircraft.

6.2 Ordering data. Rocuremrttt Documents should specify
the follnving: o

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

6.2.1 Procurement requir~nta. Capies of apecif icationa,

a tandarda, dravinss, and publications required by auppliera in connection
WIth apecific procurement functions should be obtained f rm 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: .:

Paragraph

3.2

‘3.3.1

3.3.2

3.7.1

3.7.2

2.7.3

3.7.4

3.7.5

2.7.6 6
3.7.7
3.7.8

3.7.9

3.7.,10

3.6.3

3.6.5

3.6.6

Data Requirement

Weight Cantrol Flanagcment
Program Plan Report
Specification Weight
Derivation

Post-Design Weight
Analyeis

Weight 6 Balance Statua

Estimated Weight Report

Calculated Weight Repc.rt

Actual Weight Report
(Detail)

Actual Weight Report
(Intermediate)

Appendix to Actual

Am licnble DID
Mr Force &?X— NAVA2R

DI-S-3572/ DI-E-l12fl
S-149-1

UDI-S-2 1189

DI-s-3584/ DI-E-1 124 UDI-S-211B8
S-103-2
DI-S-358ftl DI-P.-1124 UOI-S-21184
S-103-2
DI-S-3584/ DI-E-1124 ,ODI-5-21183
S-103-2
DI-S-3584f DI-E-1124 VDX-S-21 185
S-103-2
DI-S-35841 DI-E-1124 ODI-S-21187
S-103-2
DI-S-3584/ DI-E-1124 UDI-S-21181A
S-103-2
DI-S-35841 DI-E-1124 UDI-S-21 187
S-103-2kf.2i@t ikpOKtS

Actual Weight Report (Laat) DI-S-3;84/ DI-E-1 124 UDI-S-211g7
S-103-2

Handbook of Weight and DI-s-3584/ DI-E-1 124 21’DI-H-21186
Balance S-103-2

Balance Conipter Design DI-S-3584/ 01-E-1124 UDI-)1-21186
Data S-103-2
Engineering Change Pro- DI-E-1124
Posal (ECP)

Aircraft Uodificatlon - DI-S-3584/ DI-E-1124
Prior to Service S-103-2

Aircraft Modification - DI-S-35S4/ “DI-E-1124
Return from Service S-103-2

Such data vi11 be delivered as described on approved (nuder&d) DIDS (Data
Item Description DD Form 1664) when specified on DD Form 1423 (Contract
Data Requiramants List) and incorporated Into the applicable contract.

#
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“ 6.2.3 Weight definitions. h used b ?L2L-STO-1374and Weight
Uandbooim.

T

Wheels, brakes, tires, tubes, engines,
starters. props, electrical units.

Primary Structure We2ght

Utid In eort atd work load
evaluations. Mf ined in
coat Inforrution S=port
(CIR) as the Weight Empty
(from KIL-SIO-1374) less
epecific items an noted.
New requirements will refer
to Contractor tist Oata
Sep.rte (CCPR).

eR’’f:=f’’tete“?+ figured h- ●ccordance vith
the vdel detafl specification.

Unusable fuel and oil (including tra p p e d),
external gear not dispc.sedof during
flight, guns and other fixed items of

:!!!!!~J=~=J~OOk .“ ~~
Oil. crrw, special mission equipment
and”weapon racks or pylons not ~n

““’C%

Usable fuel. carfio.—itiPn.
stores, and”disp%~ble external tanks.

Zero fuel and Zero payload
weight - ● convenienceweight
to uhich opermtora ❑eed add
only fuel and payload for
groe.sWefght.

““~ F i=%=~~:~:
spendable itecm - fuel, oil, 8tores.
and exputdable~xternal tanks.

v
LANOING CROSS U21CN’2
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6.3 tinp.es f ra previous is.sw. ~teris~ are not ~ed in

this revision to identify changes with respect to the previous issue, due
to the extensiveness of the change6.

I

custodians:

Navy-As””
tir Force - 11
Army - AV

prepati~” Activity:

Navy - M“
Project No. 1500-0093

)
“w
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Section 1.

Section 2..
2.1

Section 3.
3.1

.3.2
3.3

.3.3.1
3.3.2
3.6
3.4.1
3.4.2
3.6.3
3.6.4
3.5
3.5.1
3.5.2
3.5.3
3.6
3.6.1
3.6.2
3.6.3
3.6.6

3.6.5

3.6.6

3.7
3.7.1
3.7.2
3.7.3
3.7.4
3.7.5
3.7.6

3.7.6.1

3.7.6.2
3.7.7
3.7.8

NIMP.h’XXL IhT8X

SCOPE 1

APPLICABLE ~ 1
ISSUCE Of documents 1

Rmu28mmTs 3
Caneral
W.ii8ht - balance COUtrOl sysCCIU
Submittal of data

3
3’
3

Specification weight derivation 3.
Post daaiga weight analysis report 4
Uei8ht end balance ClIIa8iflcatiOn 5
Claes 1A 5
Clcas 1B s
class 2 5
Classification aasigtnr.ent 5
Sandbooka and balance cmaputers 5
Class 1A aircraft 5
Class lB aircraft 5
Class 2 aircraft 5
Wei8ht and Ml~Ce data 5
Preproduction contract

s

Production cor.tract “i
Engineering Change Proposals (ECP’ a) 9
Amended preproduction and production

coatract 11
tintract for mc.dlficction of new claaaes

1A, IB, and 2 aircraft subsequent to
acceptance and prior “to service 11

contract for modification of claaaes 1A,
lB, and 2 aircraft returned from service 12

Preparation of data 12
Weight and Salance Status Report 12
Satimated Weight Report 14
Calculated Ueight Report 11
Actual Weight Report - Pirst Aircraft 19
Artual Weight Report - Iotereadiate Aircraft 21
Appendices to Actual Weight Reports re-

quired prior to conducting procuring
.lCtivicy tecr.s 23

Appendix to ACtual Weight Report represen-
tative of the block 2?

Appendix for inacruu.ceted●ircraft 2.2
FiIIa1 ●ppendices to ActurJlWeight Reports 25
Actual Weight Report - Last Aircraft 25
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Weighing Form, Form Do-3658
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Wei8hing instructions
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Fuel and oil loading data
Water injection fluid data
Stores loading dat~
Ammunition loading data
Rocket projectile loading data
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Assisted takeoff (ATO) data
compartment loading data for class 2
aircraft

Cargo transport types
All other types
Basis for compartment capacities centroids
Cargo tiedoun data for class 2 cargo types
Passenger, troop, and litter data ..
Personnel movement data
Miscellaneous equipment data
Center of gravity data
MxImum package size data (for cargo

transport aircraft 0U2Y)
Miscellaneous data
Typical loadings
Approval of Charts A and E
Balance computer design data
Release of babace cmputer designs
Balance calcu2e.tiOm
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Ikmt forward and most aft center of gravity
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Nighting gear
Armament variables
Fuel variables
Oil variables
Wscellaneous variables
Tank capacities
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29
34
34
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35
37
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45
45
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45
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