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FORWORD

This Scciety of Allied Weight Engineers Recanmended Practice is the product of a
coordinated effort by mass properties engineas of the U.S. Military Sevicesand the aircraft
industry.

Recanmendations for additions, deletions or charges to this documernt should be
forwarded to the Execuive Secetary of the Scciety, P.O. Box 60024, Teminal Annex, Los
Angles CA 90060.



1. SCOPE

1.1 Sce.

This document providesstandard weight forms, Pats|, I, and 111 hered, for reporting of
weight and balance data for aircraft (including rotorcraft), states the principles followed in the
formulation of these forms, and furnishesinstructions where necessary for uniform compilaton
of the required weight and de<criptive data. In particular, this documert providesthe formais to
be usedin preparaton of Group Weight Statements, Detail Weight Statemerts and Status Reports
asdefined by SAWE Recommerded Pracice No. 7 and U.S. Military Data Item De<cription DI-
MGMT-81501. Thisdocumen wasderivedfrom U.S. Military Specificaion MIL-STD-1374A.

Suficient detail is included to cover the majority of components for most fixed wing,
rotary wing, and V/STOL type aircraft. Blark spaces are provided for “write-ins” to detail
weights for advanced dedgn vehicles hypersonic structures projected propulsion systems efc.
Care should be taken before adding a “write-in” to ascertain that area®nally appropriate termis
not alread containedin the forms

1.2 Conceds.

The detail and group weight statemert have been predcaied on the following basc
concepts:

a. The primary purposes of the weight data areto provide informaion in
the most advantageous form for developmert and improvemert of
aircraft weight edimaing methods, and for weight controls during
desgn and construction of aircraft Such data and methods can serve
the significart functions of bringing avoidabe adverse trends to light at
anearl stage, pointing out areasin which desgn weight control canbe
moast fruitful, edaldishing reaistic weight goals, and evaluating on a
rational bags the weight costs of desgn featuresduring the evolution of
new confi gurations.

b. The secondary purpose of the weight data is to provide rea®naby
detailedinformation for engineering checking and reference purposes

1.3 Principles

The following principleshave beenfollowed to implemernt the above badc concegs:

a. Structural weight hasbeenbroken down into functional and idertifiabe
components which will pemit and encourage the aralysis of structural
weight variations and stimulate development of lighter and more
efficiert structure.
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Insofar as practicale, all tangible and readly identifiabe componerts
and provisions for a specific function or installation have beenallocated
to the functional group, regardess of geographic locaton and physical
method of attachmert. Where compromise of this principle was
necesary because of multipurpose function (eg., doors and parels
which serve as closure for structural surface as well as a particular
installation function), itemshave beenallocated geographicaly with as
complete function isolation and idertifi cation aspossible.

The importance of consistert allocation of weights by all contractorsin
completing the detail statemern has beenrecaynized The amplifying
instructions in this documert are furnished to insure consistercy in
allocation to the greated extert practicabe.

Provision has been mace for tabulating in an apperdix of the detail
statemert the total net structural weight incremerts for special
functions, installations, or features including the intangible weights
which are buried in the structural group weights but which can be
determined approximatkely by appropriate observation and amalysis
during the desgn and developmert phasesof anew aircraft

Availade formats.

Thisrecanmerded practiceis availabein two formats. hard-copy and digital.

The hard-copy document contains both the weight forms Pats I, Il and Ill, and the

instruction for their use.

The digital formatisin three parts:

1. Thetext, including Title Page,in Microsoft Word Version 6.0.
2. Thefigures in PC Pantbrush format
3. TheformsParsl, Il and I, in Microsoft Excel Verdon 5.0.

2. REFERENCED DOCUMENTS

21

Issuesof documerts.

The following documerts of the issuein effecton date of invitation for bids or requed for
proposal form a part of this recommerded practiceto the extert specifi ed herein:

RECOMMENDED PRACTICES
SAWE Recommerded PraciceNo. 7 Weight and Balance Control System

(for Aircraft and Rotorcraft)
(redacesU.S. Military Specificaion MIL-W-25140)

DATA ITEM DESCRIPTIONS
U.S.MILITARY: DI-MGMT-81501 Weight and Balance Reyort for Aircraft



3. DEFINITIONS

3.1 Weight definitions.

Weight definitions shall be as specified in SAWE Recanmended Pracice No. 7.
Airframe unit weight is defined and derived on page 8 of the Group Weight Statemert, Part |
heren.

4, GENERAL REQUIREMENTS

4.1 Allocaion of weight.

Weight control systems shall provide for allocaton of weight in accadance with the
formats Parts I, Il and Il herein and the conceps and principlesoutlined in 1.2 and 1.3. If it
becanes necessary to deviate from the listed allocaions, adequate cross refererce and brief
rea®n shall be indicatd by footnote. Further structural and equipment brealdowns, and
gereraus use of footnotes are encouraged when such practiceswill further underganding of the
tabulated data and aid in the intended purposes

4.2 Location of detailedinstructions.

Detailedinstructions for allocation of weight and presentation of dimersional and desgn
data arepresertedboth in Secton 5 herein and in noteson the pagesof Pars|, Il and Ill. In maost
cassaparticular instruction is presentedin only one of the two locatons.

4.3 Write-ins and supplementary pacges

The Defail Weight Statemert, Pat I, lists entries to take care of foresealle cases
Write-in spaceshave been provided for new installatons and exparsion of the listed enries
Insofar as practicabe, nomerclature for write-ins shall identify the function of the items and
allocation shall be made consistert with the principles outlined in 1.3. Use of the words
“provision” and “installation” shall be awvoided, unless further breakdown is given to indicaie
what is included in the item. Supplemertary pages identified by letter suffi xes (eg., 3A, 3B,
efc.), may be inserted when insuffi ciert spaceis availade for new installatons or expanded
brealdowns.

4.4 Units of meadure.

The system of weight allocaion defined by the forms and instructions heren are
apmplicalde irrepective of the units of measire being used The forms have been preparedusing
Imperial units. If SI (metic) units areto be used, that fact shall be mace clearly evidert to the
reackr of the report. Sl units for the dedgn and dimersional data shall be asgererally usedin the
aviation community or asspecifiedby the procuring actvity.



45 Allocaion to weight emgy, useful load or special equipmert.

Where more than one weight category is provided in the statemeris heren for a given
installation, allocation shall be macke to the Weight Empty, Useful Load, or Special Equipmert
cakgoriesin accadance with the category allocation assigned in the system specificaton for the
model aircraft concerned, or in the gereral dedgn specificatons of the procuring actvity. If a
conflict in category allocaton of any item occus between the statemerts herein and the model
detail specification, the latter shall governin all cases

4.6 Attachmernt hardware.

All bolts, nuts, rivets, etc., and loose items of attachment shall be allocaed to the same
group asthe item being attached.

4.7 Supports.

Equipment and system support shall be allocaied to the samegroup as the item being
supported Multipurpose supports shall be allocated to the primary function. Where a primary
allocation camot be determined by observation, such as may occu for fairleads, supports for wire
harnesses and brackets, anarhitrary allocaion may be mace.

4.8 Power distribution items

All itemsof power distribution systems (electical, hydradic and pneumaic, including
fluid in the regecive tubing for hydradic systems) from main distribution points to actuating
units shall be allocated with the itemsoperaed. All componerts from source of power to main
distribution points shall be allocated with the main system. The distribution system for a given
item shall be assumed to include all components which would be unnecesary and could be
removedif power actuation of the itemwere to be eliminated Where several succesive branches
from a distribution system are involved, and a clearcut main distribution point is not readly
apparert, it shall be assumed that power is suppliedto a given geagraphic locaton primarily for
the function requiring the larges power, and to other functions in the sequence of descerding
power requiremerts. For hydradic power trarsmission to the various operaing mechanisms (e.g.
pages 3, 7, 9, 18, 21 of the Detaill Weight Statement, Partll) hydradic “Fluid” shall be listed
separakly asawrite-in tem.

49 Multiple items

Where a number of idertical itemsand weight for the total number of these itemsare
provided for in the statemerts, the “No.” of idertical itemsshall be erteredin the appropriate
spacesto avoid amkguity. Dedgn data, such as“size”, “type”, “model’, and “capacity” shall be
completed where specifically provided for, and shall be written in for other items when
considerednecesary.



4.10 Reports producedby machine.

When reports are produced auomatcally by maclines all pagesasshown on the Group
Weight Statemert and Detail Weight Statemert (Pars |, and 11, regectively) must be idertically
reproduced Where write-in items are necesary, or where an existing item is alteredin ary
mamer, an appropriate flag entry shall be mace in the right-hand margn direcly opposite the
line. Machinesshall be programmedto include all indicated totals including those desgnated by
parerthegs, i.e, ().

411 Pagesnot used.

All pages not used for the presenation of data may be omitted from the reports. The
applicalde page numbers shall be shown on the applicable Pat | or Partll title page.

5. DETAIL REQUIREMENTS

51 Identifi cation of specific items

Specific items referred to below are idertified by page-line numbers of the weight
statemert concerred.

52 Group Weight Statement, Partl.
521 Weight emgy.

Iltem 2-16, Main Rotor Blades If there are any itemsmounted on the blades which are
allocatedto other groups (eg., tip lights, arti-icing hardware, hot gasducting), include a footnote
hereand provide anexplanation on page 7.

Item 2-38, Landing Gear “Type”™: Insert “Tricycle”, “Tail Wheel’, “Bicycle”, “Quadi-
cycle”, or similar gereral de<criptive nomerclature.

Iltem 2-51, Air Induction: If any exterral structure surrounding the inlet or ducting is
allocatedto Air Induction, include afootnote hereand provide anexplanation on page 7.

Items3-59, Engine and 3-84, Auxiliary Power Unit: If engine or APU weight includes
itemsnormally allocated to other groups (eg., gererators, altermators), include a footnote here
and at the other group, and provide anexplanation on page 7.

Iltem 3-89, Avionics If any avionic equipment is allocatd to a group other than
Avionics, include afootnote here and at the other group, and provide an explamation on page 7.

Item 3-107, Marufacturing Variation: This weight is the sum of diff erercesbetweenthe
weights in the weight bookkeepng records and the actual weights after the contractor hasapplied
his bed efforts to accaunt for variations in tangible items(eg., fuel cells, purchased parts ard
equipmert itemg to recancile arny initial, or consistertly repeated, variaton from the weight
bookkeepng recads. Differerces in Manufacturing Variation weight between succesively
weighed aircraft reflect the impact of unaccountabe variations in sheetand machined material
thickness, paint thickness, etc.



Item 3-108, Contingercy: Use of contingerncy shall be asagreedupon by the contractor
and the procuring activity.

522 Useful load

Item 4-128: Qil for transmission or gear box which has a self-contained indeperdert
systemisincludedin the weight empty asltem21-28 Drive System, Propulsion Group.

Item 4-129, Trapped Oil:  Where “Unusabe” rather than “Trapped’ oil has been
edabishedfor the model delete “ Trapped’ and insert“ Unusable”.

Iltem4-139, Guns. “Fix.:” rigidly mounted “Flex..” flexible (eg., turret) mounted.

523 Desgn ard dimensional data.

Items under 6-15 should be predcated on the critical dedgn condition or conditions
which dedgn the structure. Specific definitions for desgn and dimersional data are usually
impractcal due to variations in desgn configuration and requiremerts. Page 7 providesspace for
de<criptions which apply to the dataincluded on Pages5 and 6. Drawings and/or sketchesmay be
used asthey are effective mears to clealy show where listed dimersions ard areasapply. The
structural dedgn conditions and speed should be briefly desribed and related to the affected
structure. Any dedgn or dimensional data on Pages5 and 6 which require clarifi caion should be
de<cribedon Page 7.

53 Detail Weight Statemert, Partl|.

531 Itemsserving astructural aswell asan equipmert function.

Itemsserving such multipurpose functions present difficulty in coding and in application
to weight egimating methods. Therefore, all parts of such installations which are multipurpose
and camot be isolated asserving a single function and which are integral with the structure of the
rotor, wing, empemage, fuselage or nacele shall be allocatd to these structural groups by write-
in entries using functional idertifying nomerclature. Structural incremerts shall be shown in
Appendix | to the Detail Weight Statemert, Part 11, to isolate the structural weight portion of such
installations. Typicalinstallatonsin this caegory are:

a. Air supply, bleed air, and exhawst ducting systemsin which skin or
welbs serve aspart of duct contour (duct walls and stiffenerswhich can
be isolated primarily as duct system are allocatd to “Air Induction
Group” or “Propulsion Group, Exhaust System”).

b. Double skin and baffl e construction for heatanti-icing ducts and rotor
pressure ducts (ducting allocatd to “Anti-lcing” and rotor pressure
ducts, similarto paragaph (a) above).

c. Integal tarks in which skin, webs, and load carying seal fittings are
utilizedto form the cavity, or bagtype installations in which skin, webs,
and backing board provide tark support (backing board, separate tark
supports, sealnt matrial, non-load carying fittings are allocated to
“Fuel System’).



d. Skin or webs serving as deflector plate or radation protecion, or
fabricated of special materials to act as heator fire barriers or actng
under elevated temperaure conditions (non-structural shrouding and
fire shielding are allocaied to “Engine Secton or Nacele Group or
Propulsion Group”).

e. Load-carying amor-plate.

f.  Engine section structure, engine supports and removal tracks, etc., for
engines buried in the fuselage (mounts and vibration isolators are
allocatedto the “ Engine Secton”).

g. Catpult, arresing, and barrier-cras installatons. (Catapult, areding,
and barrier crash fittings areallocatedto “ Alighting Gear”).

h. Load handling gearinstallations. (Inflight towing, external carg sling
and recue hoist fittings areallocatedto “Load and Handling”).

i. Flooring and supports. (Provision has been macde for allocaion to
“Basic Structure” and “Secondary Structure” in the “ Fuselage Group”,
as well as allocaion of auwiliary flooring in the “Furnishings and
Equipmenrt Group”. Refer to discussion of “Flooring” under 5.3.4).

j- Radmes which are part of the badc contour of the structure. (Other
radomesare allocatedto the “ Avionics Group”.)

k. Removable structural parels or structural doors for special functions are
includedin the basc structural groups.

I.  All parels ard doors that are part of the exterior surface of the aircraft
areincludedin the appropriate structural groups.

5.3.2 Itemscommon to the several structural groups.

Pages?2, 6, 8, 10, 11 include line itemstitled “Joints, splicesand fagerers’. Thes items
include all doublers fillers spacers gussets, angles clips, fittings for joints, rivets, bolts, nuts,
screws, etc. The items shall, insofar as practicalle, be allocated by structural function served
For examgde, Items 2-7 and 2-13 shall include all joint, splice, and fasener matrial in the
intergoar skin and spanwise stiff eners the spar caps, and intergpar skin attachmert to spar cas;
Item 2-17 shall include all joint, splice, and fagener matrial in webs, web stiffeners and web
attachmert to spar caps; ltems2-24 ard 12-23 shall include all joint, splice,and fagener matrial
for fagening ribs or bulkheads to skins and spars Iltems2-34 and 2-38 shall include leadng ard
trailing edge attachmert to spars.

Items2-8, 2-14, 2-18, 2-24, 3-8, 4-37, 5-37, 8-8, 8-14, 8-18, 9-13, 10-37, 12-40, 14-5,
17-33, 18-22, Doors and Frames These itemsshall include the frame around the door operning
(unless the framing is provided by structure which primarily serves another function), hinges
operaing mechanisms, and all otheritems of the door installation.



Items 2-21, 2-22, 2-23, 6-12, 8-21, 8-22, 8-23, 12-4, 12-22, 16-13, Bulkheads, Ribs,
Frames Chordwise Stiffeners and Minor Frames Bulkheads are the main structural members
which assist in carrying loads around major cutouts, or which distribute major concertrated loads
(external or within the structure). Bulkheads include a reinforcedor specially stiffened shearweb
or truss over the partial or complete cross section and may also act as partitions to separat an
areainto physical compartmerts, or asclosuresto anarea. Fuselage bulkheads, Item 12-4, should
be listed individually and idertified by locaton and by nomerclature which indicates function
eg., “Front Spar BulkheadSta. 150", “Equipmert Section”, “Bulkhead65,” and “Fuel Tark Sta.
140". A supplemertary page (12A) may be appended if necesary (“Nonstructural partitions”,
such-as movable separators, are coded to Iltem 36-49). For large aircraft, it is also desrade to
apperd a similar breakdown of minor frames Item 12-22. Ribs and frames are similar but
usually of relatively lighter construction and serve the function primarily of stiffening the skin
surface to maintain contour under air load or internal structure crushing loads. They are not
specially reinforced to distribute major load concertratons Minor frames and chordwise
stiffeners usually have very limited shear web depth, may be partial rather than complete
contours, and areused primarily for additional local reinforcemert, skin stiffening, or to distribute
minor local loads.

Items3-51, 4-43, 5-43, 6-53, 7-53, 9-50, 10-43, 11-53, 14-51, 15-52, 17-52, 18-35, 21-
53, Exterior Finish: These itemsinclude camouflage, paint, protection from elemerts, filler for
aeralynamic smoothness, etc.

Badc interior protective finish is included with the weight of the item which it covers
Iltems3-52, 9-51, 14-52, 17-53, 18-36, 18-53, Interior Finish: Include any finish added over basc
protecive coating. Items 3-53, 9-52, 14-53, 17-49, Seahn: Include sealan necesary for
pressurizaion or flotation. Exterior finish itemsinclude camauflage paint, protecton from the
elemerts, fill for aerodynamic smoothness, etc. and is codedto the surface whichit covers

Item 12-37, Longitudinal Paritions: These are longitudinal structural bulkheads in the
fuselage contributing to fuselage strength, similar to transverse bulkheads. (“Nonstructural
partitions’, such as movale calin “Separators’, are coded to “Furnishings and Equipmert
Group”, Item 36-49.)

533 Wing, Rotor, and Empemace Groups.

Suface folding or pivoting actuation systemsareto be includedon pages3, 7, 9, and 11
when provided for ground operation (i.e., wing fold) and to “Flight Controls’, pages24 and 27,
whenusedduring flight.

Iltems 2-5, 2-11, 8-5, 8-11, Spar Caps & Spanwise Fagserers Thes lines are for
components which contribute primarily to bending strength/stiffness.

ltems2-6, 2-12, 6-11, 8-6, 8-12, 10-7, 11-7, Cover: Whensandwich or filler construction
is used include weight of “Inner Skin”, “COuter Skin” and “Filler’ in cover weight. Allocate full
depth core to Items2-26, 6-13, 8-27, 10-13 and 11-9. Use footnotesto cal attertion to type of
construction.

Iltems2-31, 6-19, and 8-32, Leadng Edge Covering: Referto 5.3.1 regardng double skin
construction usedasducting.



Iltems 2-39 and 2-40, Trailing Edge Core and Bonding Adhesve: To be used for full
depth core trailing edge construction similarto treatment of 2-27 and 2-28 for the structural box.

Iltems 2-43 and 2-44, Variade Sweep Pivot Structure: Include write-ins where
“Bushings’ and “Pins’ doesnot adequately describe the type of pivot structure. Sweep actuation
should be detailed on page 25 asa write-in column with note describing variakle sweep.

Iltems 2-48, 2-49, and 8-45, Attachmerts:. Wing to Fuselage, Wing to Naceles
Empemage to Fuselage: Include idertifialde fittings and hardware for attachmert of surfaces

Item 3-4, Wing Fold: Include idertifiabe structure necesary for fold actuation under
“structure” column. Structural box hinge and carry-thru structure shall be included on page 2.
Fold peralty in Appendix | shall include both structural penalty buried in page 2 and secandary
structure including mecharism on page 3.

ltems 4-21 and 9-21, Tabs: If tab balance weights are used, write in on line 22, as
amlicade.

Item 6-37, Intermal Duct Structure: This itemto be used only whereinternal ducting also
servesa structural function in the rotor blades Allocate non-structural ducting for propulsion or
arti-icing to “Propulsion, Drive Systent’, Item 23-41 or “Anti-icing”, ltem 39-14. Refer to
5.3.1.b. Tip burner housing integal with the rotor blade structure, write in asitem 6-36; where
non-structural, write-in asltem 22-42.

Iltems6-5, 6-6, and 6-7, Gimbal Ring, Yoke, and Universl Joints: Thes are normally
the structural atachmert of the rotor hub to the rotor drive shaft. Write-in linesare provided for
other types of such attachmernts, for which appropriate de<riptive nomerclature should be
inserted

Pages3, 7, and 9, Power Trarsmission: Referto 4.8 for listing of hydradic “Fluid”.

Page 6, Blade Assembly: Includesthat structural portion of the rotor betweenthe tip and
the first hinge point inboard of the tip, and includesthe root end atachmert. If there are ary
items mounted on the blades which are allocated to other groups (eg., tip lights, arti-ice
hardware, hot gasducting), include a prominert note on this page so indicatng.

534 Fuselage Group.

If tubular welded badc structure is used single write-ins may be used for the entire
structure, or secions of the structure, asappropriate.

Where wing loads are caried acress the fuselage by fuselage structure (frames
bulkhead, efc.), allocate the weight of such structure to the Fuselage Group.



Iltems12-45 and 13-25, Flooring and Supports: Flooring is consideredasfollows:

a. “Basic Structure” and coded to Iltem 12-45 if it partially carries flight
and landing loads through the aircraft structure. “Fuel Decks’ ard
“Control Decks” and their supports should be written in under Item
12-45.

b. “Secondary Structure” and coded to Item 13-25 if it is fixed in place,
but would not impair flight and landing strength of the flyabe aircraft if
removed (thatis, flooring is present only asawalkway or for support of
equipmert, carg, efc.).

c. “Auxiliary Flooring” and codedto “Furnishings and Equipmernt Group”,
Item 36-23, if it is removabe for various missions, or hinged for
stowage to provide extra deck space, or if it is overlay to increag local
floor-load capacity.

Iltem 12-51, 12-52 and 14-46: Allocate to Iltem 12-51 (Rotor Support) those structural
memberswhose primary function is to provide a structural connecton betweenthe rotor and the
fuselage. Allocat rotor or other pylons to Item 12-52 if primary load-carrying structure and to
Item 14-46 if secondary structure (e g. anaeradynamic fairing).

Item12-46, Firewall: Referto discussion under5.3.6, Item17-27.

5.35 Alighting Gear Groups.

Where landing gear drive mechanisms for taxiing are provided, write in deriptive
brealdown.

5.36 Engine Secton or Nacelle Group.

Rings and amular sections solely for generaing lift areto be coded under wing, page 2.
Rings and amular secions which may gererate lift but arebadcaly for propulsion efficiercy are
to be coded under Items17-12 and 17-19 using write-ins for adequate description of the structure.

Iltem 17-6, GearBox Support Structure and Iltem 19-8, Reduction GearBox: Allocat to
these itemsonly the gear boxes and mounts used exclusively for driving the propellerfan or a
load compressor in pressure jets. Otherwise, allocate gear boxes and mounts to “Drive System”,

page 21.

Iltem 17-21, Pylons. Where pylons are built-up structure of spars frames skin, skin
stiffeners efc., insert breakdown by writtenitems.

Iltem 17-27, Firewall: Nonstructural firewalls, or firewalls which serve a structural
function in the nacele, are coded to this item. Firewalls which serve a structural function in the
fuselage are coded to “Fuselage Group”, Item 12-46. Firewalls in a wing (rather than a wing
nacele), which serve a structural function for the wing, shall be coded to “Wing Group”, Item
2-53.

Iltem 17-19, Cowling: If cowl is sectionalized for mainterance or functional purposes
write in breakdown of secions, using decriptive nomenclature.
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5.3.7 Air Induction Group.

Item 18-46, Engine Dome: If the engine dome is supplied with the engine, it is listed
under Item 19-6. Otherwiseit shall be includedhere

In gereral, the external structure surrounding the inlet and duct should be allocatedto the
Fuselage Group or the Engine Secton/Nacele Group. Add a note to page 18, idertifying arny
external structure allocatedto the Air Induction Group.

5.38 Propulsion Group.

Separate coumns are included to allow for dissimilar engines and/or installatons.
Auxiliary Power Group, page 28, is provided for power plans used only to supply power for
starting or equipmert.

Item 19-4, Engine (as installed): List engine weight, including all resduals and all
engine acessories which are a part of the specified engine weight. For unusual casesin which
itemscommonly includedin other groups areincludedin engine weight (e g., starter-generabrs),
appropriate cross-refererce shall be provided Where rotor tip burners are used, write in using
line 19-11.

Item19-8, Reduction GearBoxes Seeltem17-6.

Iltem19-12, Accesory Gear Boxesand Drives Thisitemincludesall multi-purpose gear
boxes and drives which are not integral with a drive system (Items 21-4 and 22-5) nor in the
specified engine weight.

Iltem 19-20, Exhawst System Shroud, and Item 19-30, Engine Cooling: Refer to
discussion under5.3.1 for duct systemswherestructural surfacesform part of duct contour.

Iltem 19-41, Starting System: Power suppliessuch asgasgererabrs shall be coded here
asawrite-in when used solely for starting and to the Auxiliary Power Group when used for other
power requiremerts in addition to starting. When air turbine starters are used, air supply ducts
shall be listedasawrite-in item. For casesin which primary structure skin or webs serve aspart
of the duct, referto 5.3.1.

Items19-51 ard 19-52, Propeller Oil and Tark: These itemsprovide for ertrieswhena
separae oil supply systemfor hydradic propellersis used Whenengine oil is usedfor hydrauic
propeller supply, propeller ail isincludedunder“Oil” in the useful load.

Item 20-18, Integral Tank Seals and Seabnts: This itemincludesall seabnt compound
and sealfittings. Also referto discussion under 5.3.1 for itemsserving a structural and equipmert
function.

Iltem20-38, Pumps: Include all pumps, including those buriedin tarks.
Items 20-43 thru 20-53, Lubricating and Fuel Plumbing Systems Includes all piping,

fittings, drains, valves supports, etc., excep for itemsspecifically provided for on page 20 ard
major or novel itemsfor which awrite-in itemmay be warrarted.
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Iltem 21-22: Include all componerts for dedcatd gear box lubricaion systemsin the
amlicade gearlbx coumns. Allocae systems which lubricae more than one caegory of
gearlox to the “ Lube System” column.

Show fuel linesfrom distribution point to burnersasa write-in on page 20.

Fuel Gagng Equipment “ is allocatdto “Instrumerts’, page 29.

Page 21, Power Tramsmission: Refer to 4.8 for listing of hydrauic “Fluid”.

5.39 Flight Controls Group.

For aircraft with powered flight control systems follow general guidance of paragaph
4.8 by coding the power distribution componerts (from the main distribution point) to the “Flight
Controls Group” and the power supply componens to the appropriate power generation group
(“Hydradics’, “Preumaics’, “Electrical’, etc.).

For “Wing Pasitioning” or “Rotor/Fan Attitude” controls, write in on page 23 ary
controls which are in the cockpit and allocate the remainder of the systemto a write-in on page 25
or the “Rotor/Fan Attitude” column on page 27. Rotor/Fanattitude controls are controls which
tilt the rotor/fan axis. Use similar treatmert for any other special flight controls, inserting a
de<criptive column headng on page 25 or 27, asappropriate.

Iltem 24-2, Type of Suface: Idertify “ailerons’, “elevators’, etc. For multi-function
surfaces(e.g., elevons) allocate to primary function and add note describing other function(s).

Iltems 24-8, 25-8, 26-8, 27-8, Mecharnical Operating Mechanism: For manual or boost
systems include all mecharical controls from the “ Cockpit Controls’ to the devicesactuated For
fully power-operated systems include all mechanical (pilot actated controls between the
“Cockpit Controls’ and the “Power Operating Mechan sm”.

Items 24-14, 24-21, 24-30, 24-48, 25-14, 25-21, 25-30, 25-48, 26-19, 26-25, 26-48,
27-14, 27-217, 27-30, 27-48, Power Operating Mechanisms For boost systems include all boost
system components (wiring, plumbing, actators, etc.) from power distribution point to, and
including, the boost unit. For fully power-operated systems include all power system
components (wiring, plumbing, actators, etc.) from power distribution point to the surfaces
actuated meclancal componens from power units to surfacesactuated shall be allocated to
“Mechanism”, Items 24-18, 24-26, 24-35, 25-18, 25-26, 25-35, 26-23, 26-32, 27-18, 27-26,
27-35.

Iltems24-37, 25-37, 26-37, 27-37, Artificial Feel: If special feel systemsare provided,
insert breakdown by write-in items. Writein “q” springs and speedsersing devices

ltems?24-43, 25-43, 26-43, 27-43, Supports, Guides etc.: Includes seals and covers for
pulleys and cades

Iltem 26-12, Swash Plate: Allocat the non-rotating portion to “Non-rotating” and the
rotating portion to “Rotating”.

Roatating Controls, page 27, columns 5 and 6, defined as those rotorcraft control items
which rotate with the rotor.

12



5.3.10 Auxiliary Power Group.

Include complete auxiliary power unit installation. For unusual cases in which items
commonly includedin other groups (e g., generabrs and alternators) areincludedin the auxiliary
power unit (APU) weight, appropriate cross-refererce shall be provided

5.3.11 Instrumerts Group.

The “Installation” column is provided for allocation of all wiring, circuit brealers, plugs,
relays, switches tubing, valves brackets, etc., for instrumerts.

“Fuel Gagng Equipment” (including probes amplifiers, indicatbors, wiring, etc.) is to be
allocatedto “Instrumerts’.

Seeb.3.14 for guidance regarding multi-function displays.

Instrumert Power System: Alternators, inverters vaauum pumps, efc., used exclusively
for instrumert power should be written in as specific ertries Multipurpose electical power
supply and power converson itemsarelistedunder “ Electical Group”, Items31-3 and 31-22.

5.3.12 Hydradic and Pneumat ¢ Groups.

Referto 4.8 for discussion of main systemand determination of distribution points.

5.3.13 Electrical Group.

Referto 4.8 for discussion of main systemand determination of distribution points.

Items 31-3 ard 31-14, Power Swply and Conversion Equipmert: All multipurpose
power supply and converdon equipmert are allocated to these items Single purpose power
supply and converdon itemsare coded to the group being serviced(eg., instrumert invertersare
codedto “Instrumerts”).

Item 31-34, Lights and Signal Devices Includesall necesary wiring, switches relays,
efc.

Item 31-31, Wiring: Where extersive use hasbeenmade of unique wiring (Aluminum,
nylon jacketed, ribbon, etc.) add appropriate footnote.

5.3.14 Avionics Group.

All avionics equipmert, including Flight Data Recaders, shall be allocated to this group.
When for special rea®ns, it is necesary to deviate from this pracice, cross-reference to other
groups to which avionics equipmert has beenallocated shall be made. Multi-function displays
(eg. Cahode Ray Tubes Liquid Crystal Displays) that are part of or closely associated with
avionics systems should be allocated to the “Avionics Group”. List avionics subsystemsin
functional groups, (eg., communicaions, navigation, fire control), consistert with the
architecture of the avionics system. For eachsubsystem (eg., UHF rado, VHF rado, ICS), list
eachitem of equipment (e.g. receiver, antema, control, mount). Include the nomerclature for
eachsubsystemand eachitemof equipmert.
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The “Installation” columns are provided for allocaion of attachmert hardware, brackets,
tables shelves consoles wiring, caling, plugs, etc. To the extent possible these shall be
allocatedto the individual subsystems Items serving more than one subsystemshall be allocated
under Items 32-48 thru 32-53.

Radbmes that are not part of the basc contour of the aircraft shall be allocatd to the
Avionics Group (see5.3.1).

Avionics cooling systemsshall be allocatedto the Environmertal Control Group. Minor
cooling items(eg., small fans) that serve individual avionic subsystemsor componerts can be
allocatedto the Avionics Group.

5.3.15 Armament Group.

Use a separate column for eachseparat atmmamert subsystem.

Iltem 33-28, Passive Pratecion: Refer to discussion under 5.3.1 for armor and deflectbor
plate serving a structural and equipmert function.

5.3.16 Furnishings and Equipmert Group.

Item 36-23, Auxiliary Flooring: Refer to discussion of flooring under 5.3.4, Items 12-45
and 13-25.

Iltem 36-49, Partitions (Nonstructural): Referto discussion of “L ongitudinal Paritions’
under5.3.2, Item 12-37.

Item 36-53, Vibration Absorbers Sepmrately identifiade devices(not including engine
or equipmert isolators) which gererally function to improve the vibration environmert for crew
and passergers In this repectthey serve a function similar to acaustical and thermalinsulation
arnd are consideredfurnishings.

5.3.17 Environmental Control Group and Anti-lcing Group.

Iltem 38-5, Environmertal Control Units: Multi-component assemHiesprovidedassingle
units by the verdors.

Items38-43 and 39-41, Hydrauic Controls. Referto 4.8 for listing of hydrauic “Fluid”.

Item 39-14, Ducting: Refer to discussion under 5.3.1 for duct systemswhere structural
surfacesform part of duct contour.

5.3.18 Photographic Group.

Gun camera mounts, wiring, efc., areallocatedto this group.

5.3.19 Load and Handling Group.

Seeb.3.1 for discussion of itemsserving structural and equipmert function.
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ltem41-29, Ramps. Allocake ramgs to this itemwhich arenot part of the cargo doors or
which do not serve asa closure for a structural surface. Refer to 1.3b. Other ramps should be
allocated or writteninto the appropriate structural group.

5.3.20 Special Equipmert.

All equipmert idertified in the system specificaion or elsewhere in the contract but not
included in weight empty or in the useful loads shown in Partl shall be included here. Provide
de<ription and desgn data comparable to that required elsewhere in Part 1l (type, quartity,
capacity, etc.).

Iltem43-38, “Type” Tarks: List“S.S.”, “Bladder”, “Aluminum”, efc.

54 Appendix | to Detail Weight Statemert: Structural Incremerts for Desgn
Featires

54.1 Purpose.

Pages44 and 45 provide for determination and listing of net structural weight incremens
for special functions, installaton, and other desgn feaures Such informaton is considered
essertial for a full understanding of structural weight variations among various configuratons,
and for formulation and improvement of weight edimatng methods.

54.2 Structural incremerts.

Structural incremerts are the net changes to the structural group(s) associated with
accanmodating the particular structural requiremert (eg., landing loads) or structural feature
(eg. weapons bay). These net structural weight incremerts are alread/ included in the structural
weights tabulated in the Detail Weight Statemert, Part I, but areof such nature that they may not
be direcly apparent quartitatively during the normal proceses of calculating weights from
drawings and coding to itemsin a weight statemen. Tangible portions of these net incremeis
areisolated asdiscret itemsin the structural groups. Intangible portions of these netincremeis
which do not lend themselvesto allocation asdiscreie itemson the weight statemern areburied or
maked in otheritemsin the structural groups, and must therefae be quartitatively evaluated by
some rational amalytic procedure. In the latter caiegory are such things asthe weight peralties
cawsed by major cutouts and joints, removable structural parels, structure desgned by landing
rather than flight loads, blag protecion, gun reactions, heaw skin serving primarily asdeflector
plate, use of special materials in high temperaure regons, etc. In gereral, the intangible weight
increment is in the form of increagsin skin and web gages special ribs and auxiliary spars
doublers built-up sectons around cutouts and other local increags A total net incremernt
represerts the weight peralties of a feaure for the existing basc configuration, and does not
ertail evaluation of the relative merits of weight of other configurations or typesof construction
which might be possible without the feature. Therefae, areas badc geomety, type of
construction, desgn conditions, and desgn philosophy which led to selection of the existing
configuration are assumed to be unchanged Do not include weights of or incremerts to any
itemsthat are not allocatedto the structural groups.
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543 Discussion of incremerts.

Since mere listing of net structural incremeiis may, in some cases warrart discussion to
avoid ambguity, page 46 providesspacefor amgdifying and clarifying remarls. Brief discussion
should be utilizedto indicat: the source of the netincrement in terms of its badc and secandary
structure componens; the contributions from individual line itemsin Part Il; the effects of
overlapping peralties one of which masks or includes the effect of another, and for which,
therefae, a distributed or inclusive incremen has been listed, etc. Schematic diagamsof type
structure are desdrabe and should be included where considered necesary for clarity. Tabular
brealdown of the derivation of the net incremer in the form shown in Figure 1 may be used to
advartage in the discussion. Graphical depction of the distribution of the incremertsin the form
shown in Figure 3 is highly desralde.

54.4 Methods of determining incremerts.

Any rational procedure for determining the increments may be used Discussion of
proposed procedures with the procuring acivity is encouraged Two possible approaches are
suggeded in the following paragaphs. A combination of approaches may be found to be
advartageous.

544.1 The normal structural desgn procesesand review of structural drawings
may be utilizedto determine qualitatively, asthe desgn progresses the areasn whichthe
structural compromiseshave beenmade for desgn requiremeris and features A review and
analysis of the critical desgn loads and conditions may produce information concerrning the
magnitude of the compromises from which the weight increment maybe deduced

54.4.2 Graphical plots of weight distribution of the structural elemerts (covering,
webs, spar caps, etc.), superimposed on a planform of the structural ervelope mayyield
informaion from which total local weight incremerts maybe deduced A study of the
irregularitiesin the weight distribution, their locaton on the envelope, and areview and aralysis
of the critical structural loads and desgn conditions may produce qualitative allocation of these
irregularitiesto particular desgn requiremerts and feaures An examgde of thistype of approach
for awing is shown in Figures2 and 3.

545 Accuracy of incremerts.

It is recagnized that some degree of approximation will be inherert in determining the
intangible portion of the structural incremerts.

5.4.6 Nonpemaren joint.

This type of joint is one which can be readly disconnecied in the field for folding,
stowage, mainterance disassemidy, etc.,, purposes The structure may be in the form of
concertratedtersion or shea connecions and doubler plates or aring of removalde connections.

54.7 Pemarert joint.

This type of joint is incorporated for marufacuring rea®ns and camot be readly
disconnecked in the field. The structure is continuous but additional and maing memtlers
fittings, doublers splices etc., may have beenaddedfor marufacturing assemtdy purposes
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54.8 Cutouts.

The incremernt for a cutout consists of weight of the additional matrial requiredto cary
loads araund the cutout minus the weight of continuous load-carrying structure across the areaof
the cutout.

549 Doors.
The incremert for a door consists of the weight of the door (including mecharisms) and

the additional weight to mount it to the adacern structure. (The weight of the equivalent
continuous structure is accaintedfor in the Cutout incremert).

55 Appendix |1 to Detail Weight Statement: Supplemertary Data for Weight
Estimation and Analysis.

55.1 Pupose.

Page 47 providesfor detailed data to supplemert that included on pages5, 6 and 7 of Part
I compatible with and necesary for amalytical weight edimaing methods used with the Part Il
level of weight brealdown.

55.2 Desdgn Criteria.

Thes data supplemerning information provided in Part |, pages 5 and 6, should be
consistent with the aircraft desgn stage attime of submittal. Line itemsfor which data are not yet
available shall be so indicated Perinernt dedgn criteria not listed on page 47 which materially
affect the aircraft weight should be added

5.6 Appendix |1l to Detail Weight Statemert: Weight Allocation Diag.ams.

When it can maerially assist the user to underdand how the weights of the various
aircraft elemerts have beenallocaied to the various weight groups, include Weight Allocaton
Diagam(s). (SeeFigure4).

5.7 Appendix |V to Detail Weight Statemert: Glossary of Abbreviations ard
Acronyms.

Include a glossary that lists in alphabetical order and defines all non-generic
abbreviations and acronymsusedin the Detail Weight Statemert.

5.8 Weight and Balance Status - Partlll .

581 Page 1 column 2: Thevaluesheren shall be the same asthe original
specificaion and shall not be changed If thereis no original guararieeor original specifi caion,
the valuesshall corregpond to the Estimated Weight Report and the valuesthat represert the
weight at contract signing.
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5.8.2 The Governmert-regonsihility changesand Government Furnished
Equipmernt (GFE) variations shown in page 1, column 8 shall be detailed on pages2/2A/2B.
Delete the word “CONTRACTOR”. Use aseparat column for eachchange and additional
shees (numbered 3/3A/3B, 4/4A/4B, etc.) if necesary. Identify changesby brief title and change
auhorizaton number.

583 All entrieson page 1, column 9 shall be detailedon pages2/2A/2B. Delete
thewords“GOV'T”. Use aseparate column for eachchange and additional shees (numbered
3/3A/3B, 4/4A/4B, etc.) if necessary. ldentify changesby brief title and configuration or change
number. Minor changesin group weights due to revised esimatd, calculated or actual weights
neednot be listedin detail and may be combinedinto one or more columns using appropriate
headngs suchas“Calc vs. Est”, efc.

5.84 On page 1, for eachline itemof weight emgy, under “Bagsfor Currert
Data”, columns 10 thru 12, list the percertagesof the Current Status weights of Column 6 which
edimated, calculated and actual.

To be considered*“calculated,” weight must have been derived from calculation of final
releagd manufacturing drawings.

To be considered “actual,” weight must have been determined by actually weighing at
leas one fully-representative article.

5.85 If Main and Auxiliary Enginesare used, attachbrealdown of main ard
awxiliary Engine Section / Nacelle, Air Induction and Propulsion Groups.

5.8.6 Enter Airframe Unit Weight on page IB asupdatedfrom Partl, page 8 of the
Estimatd Weight Refort.

5.8.7 (1) PagIB - Lines176 & 177. Deletethe inapplicalde wheel position.
Most Fwd & Most Aft should show extremesasdefined in SAWE Recanmended Practice No. 7.

(2) RecommerdedC.G. Limits. Indicat whether wheels up or down. If

limits vary with gross weight, include C.G. ervelope plot. State conditions which determine the
C.G. limits ard source of datain initial issue and whereverlimits arerevised
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