
INTERNATI ONAL 

 
SOCIETY OF ALLIED                   

WEIGHT ENGINEERS, INC. 

R E C O M M E N D E D  
P R A C T I C E  
N U M B E R  8  

Serving the Aerospace - Shipbuilding -                       
Land Vehicle and Allied Industries. 

Executive Secretary 
P.O. Box 60024, Terminal Annex 

Los Angeles, CA  90060 

 
 
Date Issued          June 1, 1997 

 
 
 
 
 

Weight and Balance Data Reporting Forms 
for Aircraft (including Rotorcraft)  

 
Revision A 

 
 
 
 
 

Prepared by 
Government - Industry Workshop 

Society of Allied Weight Engineers 
 
 
 

 All SAWE technical reports, including standards applied and practices recommended, are advisory only.  
Their use by anyone engaged in industry or trade is entirely voluntary.  There is no agreement to adhere to any 
SAWE standard or recommended practice, and no commitment to conform to or be guided by any technical report.  
In formulating and approving technical reports, the SAWE will not investigate or consider patents which may apply to 
the subject matter.  Prospective users of the report are responsible for protecting themselves against liability for 
infringement of patents.  Notwithstanding the above, if the recommended practice is incorporated into a contract, it 
shall be binding to the extent specified in the contract. 
 

S.A.W.E. RECOMMENDED PRACTICE 



i i 

RECORD OF REVISIONS 
 
 

Revision Date Pages Changed 
   

Original September 1, 1995 N/A 
A June 1, 1997 All 
   

 
 



i i i 

CONTENTS 
 
 Paragraph  Page 
  
  FORWORD v 

1.  SCOPE 1 
1.1  Scope. 1 
1.2  Concepts. 1 
1.3  Principles. 1 
1.4  Available formats. 2 
2.  REFERENCED DOCUMENTS 2 
2.1  Issues of documents. 2 
3.  DEFINITIONS 3 
3.1  Weight definitions. 3 
4.  GENERAL REQUIREMENTS 3 
4.1  Allocation of weight. 3 
4.2  Location of detailed instructions. 3 
4.3  Write-ins and supplementary pages. 3 
4.4  Units of measure. 3 
4.5  Allocation to weight empty, useful load or special equipment. 4 
4.6  Attachment hardware. 4 
4.7  Supports. 4 
4.8  Power distribution items. 4 
4.9  Multiple items. 4 
4.10  Reports produced by machine. 5 
4.11  Pages not used. 5 
5.  DETAIL REQUIREMENTS 5 
5.1  Identifi cation of specifi c items. 5 
5.2  Group Weight Statement, Part I. 5 
5.2.1  Weight empty. 5 
5.2.2  Useful load. 6 
5.2.3  Design and dimensional data. 6 
5.3  Detail Weight Statement, Part II. 6 
5.3.1  Items serving a structural as well as an equipment function. 6 
5.3.2  Items common to the several structural groups. 7 
5.3.3  Wing, Rotor, and Empennage Groups. 8 
5.3.4  Fuselage Group. 9 
5.3.5  Alighting Gear Groups. 10 
5.3.6  Engine Section or Nacelle Group. 10 
5.3.7  Air Induction Group. 11 
5.3.8  Propulsion Group. 11 
5.3.9  Flight Controls Group. 12 
5.3.10  Auxiliary Power Group. 13 
5.3.11  Instruments Group. 13 
5.3.12  Hydraulic and Pneumatic Groups. 13 
5.3.13  Electrical Group. 13 
5.3.14  Avionics Group. 13 
5.3.15  Armament Group. 14 
5.3.16  Furnishings and Equipment Group. 14 
5.3.17  Environmental Control Group and Anti-Icing Group. 14 

CONTENTS (cont.) 



iv 

 
 Paragraph  Page 
  

5.3.18  Photographic Group. 14 
5.3.19  Load and Handling Group. 14 
5.3.20  Special Equipment. 15 
5.4  Appendix I to Detail Weight Statement:  Structural Increments for  
 Design Features. 15 
5.4.1  Purpose. 15 
5.4.2  Structural increments. 15 
5.4.3  Discussion of increments. 16 
5.4.4  Methods of determining increments. 16 
5.4.5  Accuracy of increments. 16 
5.4.6  Nonpermanent joint. 16 
5.4.7  Permanent joint. 16 
5.4.8  Cutouts. 17 
5.4.9  Doors. 17 
5.5  Appendix II to Detail Weight Statement:  Supplementary Data for  
 Weight Estimation and Analysis. 17 
5.5.1  Purpose. 17 
5.5.2  Design Criteria. 17 
5.6  Appendix III to Detail Weight Statement:  Weight Allocation Diagrams. 17 
5.7  Appendix IV to Detail Weight Statement:  Glossary of Abbreviations  
 and Acronyms. 17 
5.8  Weight and Balance Status - Part III . 17 

 
 

FIGURES 
 

Figure 1.    Wing structural increments for design features. 20 
Figure 2.    Wing planform. 21 
Figure 3.    Wing basic structure weight vs. semi-span. 22 
Figure 4.    Weight allocation diagram. 23 

 
 

WEI GHT STATEMENTS 
 
 Part I Group Weight Statement. 
 Part II  Detail Weight Statement. 
 Part III  Weight and Balance Status. 
 



v 

FORWORD 

 

This Society of Allied Weight Engineers Recommended Practice is the product of a 
coordinated effort by mass properties engineers of the U.S. Mi litary Services and the aircraft 
industry. 

Recommendations for additions, deletions or changes to this document should be 
forwarded to the Executive Secretary of the Society, P.O. Box 60024, Terminal Annex, Los 
Angles, CA  90060. 
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1. SCOPE 

1.1 Scope. 

This document provides standard weight forms, Parts I, II, and II I hereof, for reporting of 
weight and balance data for aircraft (including rotorcraft), states the principles followed in the 
formulation of these forms, and furnishes instructions where necessary for uniform compilation 
of the required weight and descriptive data.  In particular, this document provides the formats to 
be used in preparation of Group Weight Statements, Detail Weight Statements and Status Reports 
as defined by SAWE Recommended Practice No. 7 and U.S. Mi litary Data Item Description DI-
MGMT-81501.  This document was derived from U.S. Mi litary Specifi cation MIL-STD-1374A. 

Suffi cient detail is included to cover the majority of components for most fi xed wing, 
rotary wing, and V/STOL type aircraft.  Blank spaces are provided for “write-ins” to detail 
weights for advanced design vehicles, hypersonic structures, projected propulsion systems, etc.  
Care should be taken before adding a “write-in” to ascertain that a reasonably appropriate term is 
not already contained in the forms. 

1.2 Concepts. 

The detail and group weight statement have been predicated on the following basic 
concepts: 

a. The primary purposes of the weight data are to provide information in 
the most advantageous form for development and improvement of 
aircraft weight estimating methods, and for weight controls during 
design and construction of aircraft.  Such data and methods can serve 
the signifi cant functions of bringing avoidable adverse trends to light at 
an early stage, pointing out areas in which design weight control can be 
most fruitful, establishing realistic weight goals, and evaluating on a 
rational basis the weight costs of design features during the evolution of 
new configurations. 

b. The secondary purpose of the weight data is to provide reasonably 
detailed information for engineering checking and reference purposes. 

1.3 Principles. 

The following principles have been followed to implement the above basic concepts: 

a. Structural weight has been broken down into functional and identifi able 
components which will permit and encourage the analysis of structural 
weight variations and stimulate development of lighter and more 
efficient structure. 
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b. Insofar as practicable, all tangible and readily identifiable components 
and provisions for a specifi c function or installation have been allocated 
to the functional group, regardless of geographic location and physical 
method of attachment.  Where compromise of this principle was 
necessary because of multipurpose function (e.g., doors and panels 
which serve as closure for structural surface as well as a particular 
installation function), items have been allocated geographically with as 
complete function isolation and identifi cation as possible. 

c. The importance of consistent allocation of weights by all contractors in 
completing the detail statement has been recognized.  The amplifying 
instructions in this document are furnished to insure consistency in 
allocation to the greatest extent practicable. 

d. Provision has been made for tabulating in an appendix of the detail 
statement the total net structural weight increments for special 
functions, installations, or features, including the intangible weights 
which are buried in the structural group weights but which can be 
determined approximately by appropriate observation and analysis 
during the design and development phases of a new aircraft. 

1.4 Available formats. 

This recommended practice is available in two formats:  hard-copy and digital. 

The hard-copy document contains both the weight forms, Parts I, II and III , and the 
instruction for their use. 

The digital format is in three parts: 

1. The text, including Title Page, in Microsoft Word Version 6.0. 

2. The figures, in PC Paintbrush format. 

3. The forms Parts I, II and II I, in Microsoft Excel Version 5.0. 

2. REFERENCED DOCUMENTS 

2.1 Issues of documents. 

The following documents of the issue in effect on date of invitation for bids or request for 
proposal form a part of this recommended practice to the extent specified herein: 

RECOMMENDED PRACTICES 

SAWE Recommended Practice No. 7 Weight and Balance Control System  
          (for Aircraft and Rotorcraft)   
    (replaces U.S. Mi litary Specifi cation MIL-W-25140) 

DATA ITEM DESCRIPTIONS 

U.S. MILITARY:  DI-MGMT-81501 Weight and Balance Report for Aircraft 
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3. DEFI NITI ONS 

3.1 Weight definitions. 

Weight definitions shall be as specified in SAWE Recommended Practice No. 7.  
Airframe unit weight is defined and derived on page 8 of the Group Weight Statement, Part I  
herein. 

4. GENERAL REQUI REMENTS 

4.1 Allocation of weight. 

Weight control systems shall provide for allocation of weight in accordance with the 
formats Parts I, II and III herein and the concepts and principles outlined in 1.2 and 1.3.  If it 
becomes necessary to deviate from the listed allocations, adequate cross reference and brief 
reason shall be indicated by footnote.  Further structural and equipment breakdowns, and 
generous use of footnotes, are encouraged when such practices will further understanding of the 
tabulated data and aid in the intended purposes. 

4.2 Location of detailed instructions. 

Detailed instructions for allocation of weight and presentation of dimensional and design 
data are presented both in Section 5 herein and in notes on the pages of Parts I, II and III.   In most 
cases a particular instruction is presented in only one of the two locations. 

4.3 Write-ins and supplementary pages. 

The Detail Weight Statement, Part II, lists entries to take care of foreseeable cases.  
Write-in spaces have been provided for new installations and expansion of the listed entries.  
Insofar as practicable, nomenclature for write-ins shall identify the function of the items, and 
allocation shall be made consistent with the principles outlined in 1.3. Use of the words 
“provision” and “i nstallation” shall be avoided, unless further breakdown is given to indicate 
what is included in the item.  Supplementary pages, identifi ed by letter suffi xes (e.g., 3A, 3B, 
etc.), may be inserted when insuffi cient space is available for new installations or expanded 
breakdowns. 

4.4 Units of measure. 

The system of weight allocation defined by the forms and instructions herein are 
applicable irrespective of the units of measure being used.  The forms have been prepared using 
Imperial units.  If SI (metric) units are to be used, that fact shall be made clearly evident to the 
reader of the report.  SI units for the design and dimensional data shall be as generally used in the 
aviation community or as specified by the procuring activity. 
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4.5 Allocation to weight empty, useful load or special equipment. 

Where more than one weight category is provided in the statements herein for a given 
installation, allocation shall be made to the Weight Empty, Useful Load, or Special Equipment 
categories in accordance with the category allocation assigned in the system specifi cation for the 
model aircraft concerned, or in the general design specifi cations of the procuring activity.  If a 
confl ict in category allocation of any item occurs between the statements herein and the model 
detail specifi cation, the latter shall govern in all cases. 

4.6 Attachment hardware. 

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

4.7 Supports. 

Equipment and system support shall be allocated to the same group as the item being 
supported.  Multipurpose supports shall be allocated to the primary function.  Where a primary 
allocation cannot be determined by observation, such as may occur for fairleads, supports for wire 
harnesses, and brackets, an arbitrary allocation may be made. 

4.8 Power distribution items. 

All items of power distribution systems (electrical, hydraulic and pneumatic, including 
fluid in the respective tubing for hydraulic systems) from main distribution points to actuating 
units shall be allocated with the items operated.  All components 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 unnecessary and could be 
removed if power actuation of the item were to be eliminated.  Where several successive branches 
from a distribution system are involved, and a clear-cut main distribution point is not readily 
apparent, it shall be assumed that power is supplied to a given geographic location primarily for 
the function requiring the largest power, and to other functions in the sequence of descending 
power requirements. For hydraulic power transmission to the various operating mechanisms (e.g. 
pages 3, 7, 9, 18, 21 of the Detail Weight Statement, Part II)  hydraulic “Fluid” shall be listed 
separately as a write-in term. 

4.9 Multiple items. 

Where a number of identical items and weight for the total number of these items are 
provided for in the statements, the “No.” of identical items shall be entered in the appropriate 
spaces to avoid ambiguity.  Design data, such as “size”, “t ype”, “model”, and “capacity” shall be 
completed where specifi cally provided for, and shall be written in for other items when 
considered necessary. 
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4.10 Reports produced by machine. 

When reports are produced automatically by machines, all pages as shown on the Group 
Weight Statement and Detail Weight Statement (Parts I, and II , respectively) must be identically 
reproduced.  Where write-in items are necessary, or where an existing item is altered in any 
manner, an appropriate flag entry shall be made in the right-hand margin directly opposite the 
line.  Machines shall be programmed to include all indicated totals including those designated by 
parenthesis, i.e., (  ). 

4.11 Pages not used. 

All pages not used for the presentation of data may be omitted from the reports.  The 
applicable page numbers shall be shown on the applicable Part I or Part II title page. 

5. DETAI L REQUI REMENTS 

5.1 Identifi cation of specifi c items. 

Specifi c items referred to below are identifi ed by page-line numbers of the weight 
statement concerned. 

5.2 Group Weight Statement, Part I. 

5.2.1 Weight empty. 

Item 2-16, Main Rotor Blades:  If there are any items mounted on the blades which are 
allocated to other groups (e.g., tip lights, anti-icing hardware, hot gas ducting), include a footnote 
here and provide an explanation on page 7. 

Item 2-38, Landing Gear “Type”:  Insert “T ricycle”, “Tail Wheel” , “Bi cycle”, “Quadri-
cycle”, or similar general descriptive nomenclature. 

Item 2-51, Air Induction:  If any external structure surrounding the inlet or ducting is 
allocated to Air Induction, include a footnote here and provide an explanation on page 7. 

Items 3-59, Engine and 3-84, Auxiliary Power Unit:  If engine or APU weight includes 
items normally allocated to other groups (e.g., generators, alternators), include a footnote here 
and at the other group, and provide an explanation on page 7. 

Item 3-89, Avionics:  If any avionic equipment is allocated to a group other than 
Avionics, include a footnote here and at the other group, and provide an explanation on page 7. 

Item 3-107, Manufacturing Variation:  This weight is the sum of diff erences between the 
weights in the weight bookkeeping records and the actual weights after the contractor has applied 
his best efforts to account for variations in tangible items (e.g., fuel cells, purchased parts and 
equipment items) to reconcile any initial, or consistently repeated, variation from the weight 
bookkeeping records.  Diff erences in Manufacturing Variation weight between successively 
weighed aircraft reflect the impact of unaccountable variations in sheet and machined material 
thickness, paint thickness, etc. 



6 

Item 3-108, Contingency:  Use of contingency shall be as agreed upon by the contractor 
and the procuring activity. 

5.2.2 Useful load. 

Item 4-128:  Oil for transmission or gear box which has a self-contained independent 
system is included in the weight empty as Item 21-28 Drive System, Propulsion Group. 

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

Item 4-139, Guns:  “Fix.:”  rigidly mounted; “Flex.:”   fl exible (e.g., turret) mounted. 

5.2.3 Design and dimensional data. 

Items under 6-15 should be predicated on the critical design condition or conditions 
which design the structure.  Specifi c definitions for design and dimensional data are usually 
impractical due to variations in design configuration and requirements.  Page 7 provides space for 
descriptions which apply to the data included on Pages 5 and 6. Drawings and/or sketches may be 
used as they are effective means to clearly show where listed dimensions and areas apply.  The 
structural design conditions and speeds should be briefly described and related to the affected 
structure. Any design or dimensional data on Pages 5 and 6 which require clarifi cation should be 
described on Page 7. 

5.3 Detail Weight Statement, Part II. 

5.3.1 Items serving a structural as well as an equipment function. 

Items serving such multipurpose functions present diff iculty in coding and in application 
to weight estimating methods.  Therefore, all parts of such installations which are multipurpose 
and cannot be isolated as serving a single function and which are integral with the structure of the 
rotor, wing, empennage, fuselage or nacelle shall be allocated to these structural groups by write-
in entries, using functional identifying nomenclature.  Structural increments shall be shown in 
Appendix I to the Detail Weight Statement, Part II , to isolate the structural weight portion of such 
installations.  Typical installations in this category are: 

a. Air supply, bleed air, and exhaust ducting systems in which skin or 
webs serve as part of duct contour (duct walls and stiffeners which can 
be isolated primarily as duct system are allocated to “A ir Induction 
Group”  or “Propulsion Group, Exhaust System”). 

b. Double skin and baffl e construction for heat anti-icing ducts and rotor 
pressure ducts (ducting allocated to “A nti-Icing” and rotor pressure 
ducts, similar to paragraph (a) above). 

c. Integral tanks in which skin, webs, and load carrying seal fi ttings are 
utilized to form the cavity, or bag-type installations in which skin, webs, 
and backing board provide tank support (backing board, separate tank 
supports, sealant material, non-load carrying fi ttings are allocated to 
“Fuel System”). 
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d. Skin or webs serving as deflector plate or radiation protection, or 
fabricated of special materials to act as heat or fi re barriers, or acting 
under elevated temperature conditions (non-structural shrouding and 
fi re shielding are allocated to “Engine Section or Nacelle Group or 
Propulsion Group”). 

e. Load-carrying armor-plate. 

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

g. Catapult, arresting, and barrier-crash installations. (Catapult, arresting, 
and barrier crash fi ttings are allocated to “Alighting Gear”). 

h. Load handling gear installations. (Infl ight towing, external cargo sling 
and rescue hoist fi ttings are allocated to “Load and Handling”). 

i. Flooring and supports. (Provision has been made for allocation to 
“Basic Structure” and “Secondary Structure” in the “Fuselage Group” , 
as well as allocation of auxiliary flooring in the “Furnishings and 
Equipment Group”.   Refer to discussion of “Flooring” under 5.3.4). 

j. Radomes which are part of the basic contour of the structure. (Other 
radomes are allocated to the “Avionics Group” .) 

k. Removable structural panels or structural doors for special functions are 
included in the basic structural groups. 

l. All panels and doors that are part of the exterior surface of the aircraft 
are included in the appropriate structural groups. 

5.3.2 Items common to the several structural groups. 

Pages 2, 6, 8, 10, 11 include line items titled “Joints, splices and fasteners” .  These items 
include all doublers, fi llers, spacers, gussets, angles, clips, fi ttings for joints, rivets, bolts, nuts, 
screws, etc.  The items shall, insofar as practicable, be allocated by structural function served.  
For example, Items 2-7 and 2-13 shall include all joint, splice, and fastener material in the 
interspar skin and spanwise stiff eners, the spar caps, and interspar skin attachment to spar caps; 
Item 2-17 shall include all joint, splice, and fastener material in webs, web stiffeners, and web 
attachment to spar caps; Items 2-24 and 12-23 shall include all joint, splice, and fastener material 
for fastening ribs or bulkheads to skins and spars; Items 2-34 and 2-38 shall include leading and 
trailing edge attachment to spars. 

Items 2-8, 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 items shall include the frame around the door opening 
(unless the framing is provided by structure which primarily serves another function), hinges, 
operating mechanisms, and all other items of the door installation. 
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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 concentrated loads 
(external or within the structure).  Bulkheads include a reinforced or specially stiffened shear web 
or truss over the partial or complete cross section and may also act as partitions to separate an 
area into physical compartments, or as closures to an area.  Fuselage bulkheads, Item 12-4, should 
be listed individually and identifi ed by location and by nomenclature which indicates function 
e.g. , “Front Spar Bulkhead Sta. 150”, “Equipment Section”, “Bulkhead 65,” and “Fuel Tank Sta. 
140”.  A supplementary page (12A) may be appended if necessary (“Nonstructural partitions”,  
such-as movable separators, are coded to Item 36-49).  For large aircraft, it is also desirable to 
append 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 concentrations Minor frames and chordwise 
stiffeners usually have very limited shear web depth, may be partial rather than complete 
contours, and are used primarily for additional local reinforcement, skin stiffening, or to distribute 
minor local loads. 

Items 3-51, 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 items include camouflage, paint, protection from elements, fi ller for 
aerodynamic smoothness, etc. 

Basic interior protective finish is included with the weight of the item which it covers.  
Items 3-52, 9-51, 14-52, 17-53, 18-36, 18-53, Interior Finish:  Include any finish added over basic 
protective coating.  Items 3-53, 9-52, 14-53, 17-49, Sealant:  Include sealant necessary for 
pressurization or flotation.  Exterior finish items include camouflage paint, protection from the 
elements, fi ll for aerodynamic smoothness, etc.  and is coded to the surface which it covers. 

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

5.3.3 Wing, Rotor, and Empennage Groups. 

Surface folding or pivoting actuation systems are to be included on pages 3, 7, 9, and 11 
when provided for ground operation (i.e., wing fold) and to “Fl ight Controls”, pages 24 and 27, 
when used during fl ight. 

Items 2-5, 2-11, 8-5, 8-11, Spar Caps & Spanwise Fasteners:  These lines are for 
components which contribute primarily to bending strength/stiffness. 

Items 2-6, 2-12, 6-11, 8-6, 8-12, 10-7, 11-7, Cover:  When sandwich or fi ller construction 
is used, include weight of “ Inner Skin”,  “Outer Skin” and “Fi ller” in cover weight.  Allocate full  
depth core to Items 2-26, 6-13, 8-27, 10-13 and 11-9.  Use footnotes to call attention to type of 
construction. 

Items 2-31, 6-19, and 8-32, Leading Edge Covering:  Refer to 5.3.1 regarding double skin 
construction used as ducting. 



9 

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

Items 2-43 and 2-44, Variable Sweep Pivot Structure:  Include write-ins where 
“Bushings” and “Pins” does not adequately describe the type of pivot structure.  Sweep actuation 
should be detailed on page 25 as a write-in column with note describing variable sweep. 

Items 2-48, 2-49, and 8-45, Attachments:  Wing to Fuselage, Wing to Nacelles, 
Empennage to Fuselage:  Include identifi able fi ttings and hardware for attachment of surfaces. 

Item 3-4, Wing Fold:  Include identifi able structure necessary for fold actuation under 
“structure” column.  Structural box hinge and carry-thru structure shall be included on page 2. 
Fold penalty in Appendix I shall include both structural penalty buried in page 2 and secondary 
structure including mechanism on page 3. 

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

Item 6-37, Internal Duct Structure:  This item to be used only where internal ducting also 
serves a structural function in the rotor blades.  Allocate non-structural ducting for propulsion or 
anti-icing to “Propulsion, Drive System”,  Item 23-41 or “Anti-icing”,  Item 39-14.  Refer to 
5.3.1.b.  Tip burner housing integral with the rotor blade structure, write in as item 6-36; where 
non-structural, write-in as Item 22-42. 

Items 6-5, 6-6, and 6-7, Gimbal Ring, Yoke, and Universal Joints:  These are normally 
the structural attachment of the rotor hub to the rotor drive shaft.  Write-in lines are provided for 
other types of such attachments, for which appropriate descriptive nomenclature should be 
inserted. 

Pages 3, 7, and 9, Power Transmission:  Refer to 4.8 for listing of hydraulic “Fluid”. 

Page 6, Blade Assembly:  Includes that structural portion of the rotor between the tip and 
the fi rst hinge point inboard of the tip, and includes the root end attachment.  If there are any 
items mounted on the blades which are allocated to other groups (e.g., tip lights, anti-ice 
hardware, hot gas ducting), include a prominent note on this page so indicating. 

5.3.4 Fuselage Group. 

If tubular welded basic structure is used, single write-ins may be used for the entire 
structure, or sections of the structure, as appropriate. 

Where wing loads are carried across the fuselage by fuselage structure (frames, 
bulkheads, etc.), allocate the weight of such structure to the Fuselage Group. 
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Items 12-45 and 13-25, Flooring and Supports:  Flooring is considered as follows: 

a. “Basic Structure” and coded to Item 12-45 if it partially carries fl ight 
and landing loads through the aircraft structure.  “Fuel Decks” and 
“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 fi xed in place, 
but would not impair fl ight and landing strength of the fl yable aircraft if 
removed (that is, fl ooring is present only as a walkway or for support of 
equipment, cargo, etc.). 

c. “A uxiliary Flooring” and coded to “Furnishings and Equipment Group” , 
Item 36-23, if it is removable for various missions, or hinged for 
stowage to provide extra deck space, or if it is overlay to increase local 
floor-load capacity. 

Item 12-51, 12-52 and 14-46:  Allocate to Item 12-51 (Rotor Support) those structural 
members whose primary function is to provide a structural connection between the rotor and the 
fuselage.  Allocate rotor or other pylons to Item 12-52 if primary load-carrying structure and to 
Item 14-46 if secondary structure (e.g. an aerodynamic fairing). 

Item 12-46, Firewall:  Refer to discussion under 5.3.6, Item 17-27. 

5.3.5 Alighting Gear Groups. 

Where landing gear drive mechanisms for taxiing are provided, write in descriptive 
breakdown. 

5.3.6 Engine Section or Nacelle Group. 

Rings and annular sections solely for generating lift are to be coded under wing, page 2. 
Rings and annular sections which may generate lift but are basically for propulsion efficiency are 
to be coded under Items 17-12 and 17-19 using write-ins for adequate description of the structure. 

Item 17-6, Gear Box Support Structure and Item 19-8, Reduction Gear Box:  Allocate to 
these items only the gear boxes and mounts used exclusively for driving the propeller/fan or a 
load compressor in pressure jets. Otherwise, allocate gear boxes and mounts to “Drive System”, 
page 21. 

Item 17-21, Pylons:  Where pylons are built-up structure of spars, frames, skin, skin 
stiffeners, etc., insert breakdown by written items. 

Item 17-27, Firewall:  Nonstructural fi rewalls, or fi rewalls which serve a structural 
function in the nacelle, 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 
nacelle), which serve a structural function for the wing, shall be coded to “Wing Group” , Item 
2-53. 

Item 17-19, Cowling:  If cowl is sectionalized for maintenance or functional purposes, 
write in breakdown of sections, using descriptive 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.  Otherwise it shall be included here. 

In general, the external structure surrounding the inlet and duct should be allocated to the 
Fuselage Group or the Engine Section/Nacelle Group.  Add a note to page 18, identifying any 
external structure allocated to the Air Induction Group. 

5.3.8 Propulsion Group. 

Separate columns are included to allow for dissimilar engines and/or installations.  
Auxiliary Power Group, page 28, is provided for power plants used only to supply power for 
starting or equipment. 

Item 19-4, Engine (as installed):  List engine weight, including all residuals and all 
engine accessories which are a part of the specified engine weight.  For unusual cases in which 
items commonly included in other groups are included in engine weight (e.g., starter-generators), 
appropriate cross-reference shall be provided.  Where rotor tip burners are used, write in using 
line 19-11. 

Item 19-8, Reduction Gear Boxes:  See Item 17-6. 

Item 19-12, Accessory Gear Boxes and Drives:  This item includes all 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. 

Item 19-20, Exhaust System Shroud, and Item 19-30, Engine Cooling:  Refer to 
discussion under 5.3.1 for duct systems where structural surfaces form part of duct contour. 

Item 19-41, Starting System:  Power supplies such as gas generators shall be coded here 
as a write-in when used solely for starting and to the Auxiliary Power Group when used for other 
power requirements in addition to starting.  When air turbine starters are used, air supply ducts 
shall be listed as a write-in item.  For cases in which primary structure skin or webs serve as part 
of the duct, refer to 5.3.1. 

Items 19-51 and 19-52, Propeller Oil and Tank:  These items provide for entries when a 
separate oil supply system for hydraulic propellers is used.  When engine oil is used for hydraulic 
propeller supply, propeller oil is included under “Oil” in the useful load. 

Item 20-18, Integral Tank Seals and Sealants:  This item includes all sealant compound 
and seal fi ttings.  Also refer to discussion under 5.3.1 for items serving a structural and equipment 
function. 

Item 20-38, Pumps:  Include all pumps, including those buried in tanks. 

Items 20-43 thru 20-53, Lubricating and Fuel Plumbing Systems:  Includes all piping, 
fi ttings, drains, valves, supports, etc., except for items specifi cally provided for on page 20 and 
major or novel items for which a write-in item may be warranted. 
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Item 21-22:  Include all components for dedicated gear box lubrication systems in the 
applicable gearbox columns.  Allocate systems which lubricate more than one category of  
gearbox to the “Lube System” column. 

Show fuel lines from distribution point to burners as a write-in on page 20. 

Fuel Gaging Equipment “  is allocated to “Instruments”,  page 29. 

Page 21, Power Transmission:  Refer to 4.8 for listing of hydraulic “Fluid”. 

5.3.9 Flight Controls Group. 

For aircraft with powered fl ight control systems, follow general guidance of paragraph 
4.8 by coding the power distribution components (from the main distribution point) to the “Fl ight 
Controls Group” and the power supply components to the appropriate power generation group 
(“Hydraulics”,  “Pneumatics”,  “Electrical” , etc.). 

For “Wing Positioning” or “Rotor/Fan Attitude” controls, write in on page 23 any 
controls which are in the cockpit and allocate the remainder of the system to a write-in on page 25 
or the “Rotor/Fan Attitude” column on page 27.  Rotor/Fan attitude controls are controls which 
tilt the rotor/fan axis.  Use similar treatment for any other special fl ight controls, inserting a 
descriptive column heading on page 25 or 27, as appropriate. 

Item 24-2, Type of Surface:  Identify “ailerons”,  “elevators”, etc.  For multi-function 
surfaces (e.g., elevons) allocate to primary function and add note describing other function(s). 

Items 24-8, 25-8, 26-8, 27-8, Mechanical Operating Mechanism:  For manual or boost 
systems, include all mechanical controls from the “Cockpit Controls” to the devices actuated.  For 
fully power-operated systems, include all mechanical (pilot actuated) controls between the 
“Cockpit Controls”  and the “Power Operating Mechanism”. 

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, actuators, etc.) from power distribution point to, and 
including, the boost unit.  For fully power-operated systems, include all power system 
components (wiring, plumbing, actuators, etc.) from power distribution point to the surfaces 
actuated;  mechanical components from power units to surfaces actuated 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. 

Items 24-37, 25-37, 26-37, 27-37, Artifi cial Feel:  If  special feel systems are provided, 
insert breakdown by write-in items.  Write in “q”  springs and speed sensing devices. 

Items 24-43, 25-43, 26-43, 27-43, Supports, Guides, etc.:  Includes seals and covers for 
pulleys and cables. 

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

Rotating Controls, page 27, columns 5 and 6, defined as those rotorcraft control items 
which rotate with the rotor. 
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5.3.10 Auxiliary Power Group. 

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

5.3.11 Instruments Group. 

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

“Fuel Gaging Equipment”  (including probes, amplifiers, indicators, wiring, etc.) is to be 
allocated to “ Instruments”. 

See 5.3.14 for guidance regarding multi-function displays. 

Instrument Power System:  Alternators, inverters, vacuum pumps, etc., used exclusively 
for instrument power should be written in as specifi c entries.  Multipurpose electrical power 
supply and power conversion items are listed under “Electrical Group”,  Items 31-3 and 31-22. 

5.3.12 Hydraulic and Pneumatic Groups. 

Refer to 4.8 for discussion of main system and determination of distribution points. 

5.3.13 Electrical Group. 

Refer to 4.8 for discussion of main system and determination of distribution points. 

Items 31-3 and 31-14, Power Supply and Conversion Equipment:  All multipurpose 
power supply and conversion equipment are allocated to these items.  Single purpose power 
supply and conversion items are coded to the group being serviced (e.g., instrument inverters are 
coded to “ Instruments”) . 

Item 31-34, Lights and Signal Devices:  Includes all necessary wiring, switches, relays, 
etc. 

Item 31-31, Wiring:  Where extensive use has been made of unique wiring (Aluminum, 
nylon jacketed, ribbon, etc.) add appropriate footnote. 

5.3.14 Avionics Group. 

All avionics equipment, including Flight Data Recorders, shall be allocated to this group.  
When for special reasons, it is necessary to deviate from this practice, cross-reference to other 
groups to which avionics equipment has been allocated shall be made. Multi-function displays 
(e.g. Cathode Ray Tubes, Liquid Crystal Displays) that are part of or closely associated with 
avionics systems should be allocated to the “Avionics Group”.   List avionics subsystems in 
functional groups, (e.g., communications, navigation, fi re control), consistent with the 
architecture of the avionics system.  For each subsystem (e.g., UHF radio, VHF radio, ICS), list 
each item of equipment (e.g. receiver, antenna, control, mount).  Include the nomenclature for 
each subsystem and each item of equipment. 
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The “ Installation” columns are provided for allocation of attachment hardware, brackets, 
tables, shelves, consoles, wiring, cabling, plugs, etc.  To the extent possible these shall be 
allocated to the individual subsystems.  Items serving more than one subsystem shall be allocated 
under Items 32-48 thru 32-53. 

Radomes that are not part of the basic contour of the aircraft shall be allocated to the 
Avionics Group (see 5.3.1). 

Avionics cooling systems shall be allocated to the Environmental Control Group.  Minor 
cooling items (e.g., small fans) that serve individual avionic subsystems or components can be 
allocated to the Avionics Group. 

5.3.15 Armament Group. 

Use a separate column for each separate armament subsystem. 

Item 33-28, Passive Protection:  Refer to discussion under 5.3.1 for armor and deflector 
plate serving a structural and equipment function. 

5.3.16 Furnishings and Equipment Group. 

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

Item 36-49, Partitions (Nonstructural):  Refer to discussion of “L ongitudinal Partitions” 
under 5.3.2, Item 12-37. 

Item 36-53, Vibration Absorbers:  Separately identifi able devices (not including engine 
or equipment isolators) which generally function to improve the vibration environment for crew 
and passengers.  In this respect they serve a function similar to acoustical and thermal insulation 
and are considered furnishings. 

5.3.17 Environmental Control Group and Anti-Icing Group. 

Item 38-5, Environmental Control Units:  Multi-component assemblies provided as single 
units by the vendors. 

Items 38-43 and 39-41, Hydraulic Controls:  Refer to 4.8 for listing of hydraulic “Fluid”. 

Item 39-14, Ducting:  Refer to discussion under 5.3.1 for duct systems where structural 
surfaces form part of duct contour. 

5.3.18 Photographic Group. 

Gun camera mounts, wiring, etc., are allocated to this group. 

5.3.19 Load and Handling Group. 

See 5.3.1 for discussion of items serving structural and equipment function. 
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Item 41-29, Ramps:  Allocate ramps to this item which are not part of the cargo doors or 
which do not serve as a closure for a structural surface.  Refer to 1.3b. Other ramps should be 
allocated or written into the appropriate structural group. 

5.3.20 Special Equipment. 

All equipment identifi ed in the system specifi cation or elsewhere in the contract but not 
included in weight empty or in the useful loads shown in Part I shall be included here.  Provide 
description and design data comparable to that required elsewhere in Part II (type, quantity, 
capacity, etc.). 

Item 43-38, “Type” Tanks:  List “S.S.”, “Bl adder”, “Aluminum”, etc. 

5.4 Appendix I to Detail Weight Statement:  Structural Increments for Design 
Features. 

5.4.1 Purpose. 

Pages 44 and 45 provide for determination and listing of net structural weight increments 
for special functions, installation, and other design features.  Such information is considered 
essential for a full understanding of structural weight variations among various configurations, 
and for formulation and improvement of weight estimating methods. 

5.4.2 Structural increments. 

Structural increments are the net changes to the structural group(s) associated with 
accommodating the particular structural requirement (e.g., landing loads) or structural feature 
(e.g. weapons bay).  These net structural weight increments are already included in the structural 
weights tabulated in the Detail Weight Statement, Part II, but are of such nature that they may not 
be directly apparent quantitatively during the normal processes of calculating weights from 
drawings and coding to items in a weight statement.  Tangible portions of these net increments 
are isolated as discrete items in the structural groups.  Intangible portions of these net increments 
which do not lend themselves to allocation as discrete items on the weight statement are buried or 
masked in other items in the structural groups, and must therefore be quantitatively evaluated by 
some rational analytic procedure.  In the latter category are such things as the weight penalties 
caused by major cutouts and joints, removable structural panels, structure designed by landing 
rather than fl ight loads, blast protection, gun reactions, heavy skin serving primarily as deflector 
plate, use of special materials in high temperature regions, etc.  In general, the intangible weight 
increment is in the form of increases in skin and web gages, special ribs and auxiliary spars, 
doublers, built-up sections around cutouts and other local increases.  A total net increment 
represents the weight penalties of a feature for the existing basic configuration, and does not 
entail evaluation of the relative merits of weight of other configurations or types of construction 
which might be possible without the feature.  Therefore, areas, basic geometry, type of 
construction, design conditions, and design philosophy which led to selection of the existing 
configuration are assumed to be unchanged.  Do not include weights of or increments to any 
items that are not allocated to the structural groups. 
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5.4.3 Discussion of increments. 

Since mere listing of net structural increments may, in some cases, warrant discussion to 
avoid ambiguity, page 46 provides space for amplifying and clarifying remarks.  Brief discussion 
should be utilized to indicate: the source of the net increment in terms of its basic and secondary 
structure components; the contributions from individual line items in Part II;  the effects of 
overlapping penalties, one of which masks or includes the effect of another, and for which, 
therefore, a distributed or inclusive increment has been listed, etc.  Schematic diagrams of type 
structure are desirable and should be included where considered necessary for clarity.  Tabular 
breakdown of the derivation of the net increment in the form shown in Figure 1 may be used to 
advantage in the discussion.  Graphical depiction of the distribution of the increments in the form 
shown in Figure 3 is highly desirable. 

5.4.4 Methods of determining increments. 

Any rational procedure for determining the increments may be used.  Discussion of 
proposed procedures with the procuring activity is encouraged.  Two possible approaches are 
suggested in the following paragraphs.  A combination of approaches may be found to be 
advantageous. 

5.4.4.1 The normal structural design processes and review of structural drawings 
may be utilized to determine qualitatively, as the design progresses, the areas in which the 
structural compromises have been made for design requirements and features.  A review and 
analysis of the critical design loads and conditions may produce information concerning the 
magnitude of the compromises, from which the weight increment maybe deduced. 

5.4.4.2 Graphical plots of weight distribution of the structural elements (covering, 
webs, spar caps, etc.), superimposed on a planform of the structural envelope may yield 
information from which total local weight increments may be deduced.  A study of the 
irregularities in the weight distribution, their location on the envelope, and a review and analysis 
of the critical structural loads and design conditions may produce qualitative allocation of these 
irregularities to particular design requirements and features.  An example of this type of approach 
for a wing is shown in Figures 2 and 3. 

5.4.5 Accuracy of increments. 

It is recognized that some degree of approximation will be inherent in determining the 
intangible portion of the structural increments. 

5.4.6 Nonpermanent joint. 

This type of joint is one which can be readily disconnected in the field for folding, 
stowage, maintenance disassembly, etc., purposes.  The structure may be in the form of 
concentrated tension or shear connections and doubler plates, or a ring of removable connections. 

5.4.7 Permanent joint. 

This type of joint is incorporated for manufacturing reasons and cannot be readily 
disconnected in the field.  The structure is continuous but additional and mating members, 
fi ttings, doublers, splices, etc., may have been added for manufacturing assembly purposes. 
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5.4.8 Cutouts. 

The increment for a cutout consists of weight of the additional material required to carry 
loads around the cutout minus the weight of continuous load-carrying structure across the area of 
the cutout. 

5.4.9 Doors. 

The increment for a door consists of the weight of the door (including mechanisms) and 
the additional weight to mount it to the adjacent structure.  (The weight of the equivalent 
continuous structure is accounted for in the Cutout increment). 

5.5 Appendix II to Detail Weight Statement:  Supplementary Data for Weight 
Estimation and Analysis. 

5.5.1 Purpose. 

Page 47 provides for detailed data to supplement that included on pages 5, 6 and 7 of Part 
I compatible with and necessary for analytical weight estimating methods used with the Part II  
level of weight breakdown. 

5.5.2 Design Criteria. 

These data supplementing information provided in Part I, pages 5 and 6, should be 
consistent with the aircraft design stage at time of submittal. Line items for which data are not yet 
available shall be so indicated.  Pertinent design criteria not listed on page 47 which materially 
affect the aircraft weight should be added. 

5.6 Appendix III to Detail Weight Statement:  Weight Allocation Diagrams. 

When it can materially assist the user to understand how the weights of the various 
aircraft elements have been allocated to the various weight groups, include Weight Allocation 
Diagram(s).  (See Figure 4). 

5.7 Appendix IV to Detail Weight Statement:  Glossary of Abbreviations and 
Acronyms. 

Include a glossary that lists in alphabetical order and defines all non-generic 
abbreviations and acronyms used in the Detail Weight Statement. 

5.8 Weight and Balance Status - Part III . 

5.8.1 Page 1 column 2:  The values herein shall be the same as the original 
specifi cation and shall not be changed.  If there is no original guarantee or original specifi cation, 
the values shall correspond to the Estimated Weight Report and the values that represent the 
weight at contract signing. 
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5.8.2 The Government-responsibility changes and Government Furnished 
Equipment (GFE) variations shown in page 1, column 8 shall be detailed on pages 2/2A/2B. 
Delete the word “CONTRACTOR”.  Use a separate column for each change and additional 
sheets (numbered 3/3A/3B, 4/4A/4B, etc.) if necessary.  Identify changes by brief title and change 
authorization number. 

5.8.3 All entries on page 1, column 9 shall be detailed on pages 2/2A/2B.  Delete 
the words “GOV'T” .  Use a separate column for each change and additional sheets (numbered 
3/3A/3B, 4/4A/4B, etc.) if necessary.  Identify changes by brief title and configuration or change 
number.  Minor changes in group weights due to revised estimated, calculated, or actual weights 
need not be listed in detail and may be combined into one or more columns using appropriate 
headings such as “Calc vs. Est”,  etc. 

5.8.4 On page 1, for each line item of weight empty, under “Basis for Current 
Data”, columns 10 thru 12, list the percentages of the Current Status weights of Column 6 which 
estimated, calculated and actual. 

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

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

5.8.5 If Main and Auxiliary Engines are used, attach breakdown of main and 
auxiliary Engine Section / Nacelle, Air Induction and Propulsion Groups. 

5.8.6 Enter Airframe Unit Weight on page lB as updated from Part I, page 8 of the 
Estimated Weight Report. 

5.8.7 (1)  Page lB - Lines 176 &  177.  Delete the inapplicable wheel position.  
Most Fwd &  Most Aft should show extremes as defined in SAWE Recommended Practice No. 7. 

 (2)  Recommended C.G. Limits.  Indicate whether wheels up or down.  If 
limits vary with gross weight, include C.G. envelope plot.  State conditions which determine the 
C.G. limits and source of data in initial issue and whenever limits are revised. 
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