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MILITARY SPECIFICATION

MOCKUPS, AIRCRAFT, GRNERAL
SPECIFICATION FOR

This specification ie approved for use by all
Department end Agencies of the Department of Defenee

1. SCOPE

1.1 5G!X!S- This specification covers the general require-
ments for the construction of aircraft and related system mockups for
formal evaluation and the preparation of mockup data.

1.2 Classification - Meckups cevered by thie specification
are for the following types of aircraft:

Fixed and Variable Sveep Wing

e

Rotary Wi~ and VTOL/S’It3L
Remotely Piloted Vehicle (RPV)

2. APPLICABLE DOCUMENTS

2.1 The follewing documents of the issue
of invitation for bids or request for propoeal, form a
ficatien to the extent specified herein.

in effect on date
part of the speci-

2.1.1 The document applicable to thie specification is the
concract detail/prime item development specification for the actual
aircraft for which the mockup ie conetr”cted. For Navy procurement,
the Specification Sheets listed on Supplement I ehell aleo be applicable.

(COpiea of specificatinns, standards, dravinge, and publications required
by auppllere in connection with specffic procurement functions should be
obtained from the procuring activity or aa directed by,the contracting
officer.)

3. REQUIFUXENTS

3.1 ~ - The physical
simwlate those of the propoeed aircraft.

charncteristice of a mochp shell
Unlese otherviee epecified, the
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mockup shall be a full eize representation of the aircraft to the extent
specified herein and shall permit the checking of compatibility with the ●
handling, maintaining, loading and operating ~equirem&ts for the aircraft and
its equipment, particularly in regard to crew and passenger stations, cargo
snd weapons provisions, equipment arrangements, propulsion systsm, instal-
lations, vision, clearance, lighting, personnel aafety, etc. Approval of
s mockup enables the contractor to proceed with the design of the actual
aircraft with reasonable assurance that the general arrangement and instal-
lation of equipment will be service accepted and will not be radically
modified. Uae of the exact structure to be employed in the actual air-
craft is not required. However, the general type of construction shall be
indicated and the size and location of members which affect vision and
critical clearances shall be correctly simulated and accurately located.
Cables, tubing, piping, structural members in areas of possible interfer-
ence with the maintenance or removal of equipment or with aircrew escape
shall be mocked-up to show the accessibility provided. Provisions for
hoisting the entire aircraft and for removable components too heavy for
manual handling s,hallbe mocked-up. Unless otherwise specified, ftema
mncked-up need not be of actual material or weight but shall be mounted
in the proper locations and be of actual size and shape with mounting
points. Controls, limits, and direction of cnntrol movements shall be
accurately simulated. All items not readily identifiable shall be clearly
marked with the appropriate designation and descriptive name. Items sub-
ject to relocation shall be attached to the structure in a manner which
will permit the location to be easily changed, Items having both an in-
stalled and stowed location shall be located in the installed position and
stowage proviaion shall be mocked-up. Provision for servicing propulsion ●
SYStem components, and all other components that require servicing, shall
be mocked-up. These mocked-up components shall be identified, and their
access openings shall be provided and marked appropriately. Any installa-
tions specifically required by the aircraft detail/prime item development
specification to be approved by the Mockup Board shall be identified. Any
installations representing deviations from applicable specification which
are incorporated in the mockup prior to receipt of specific procuring ser-
vice approval, shall also be identified. A photographer shall be made
available to take self-developing film photographs (Polaroid or equivalent)
depicting each area of recommended change as required by Mockup Board
Representatives.

3.1.1, Categories of Mockups -

Class 1 - Constructed of inexpensive materials, pro-
portionally but not necessarily dimensionally accurate. Used to deter-
mine ahape, allocate space, or used to present a new idea.

Class 2 - Construeted of good grade materiala with over-
all dimensions as close to drawing aa practical. Production materiala are
used in critical areas and installations are per drawing. Used in detail
design and as a demonstrator.
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Class III - C e n s t mc t e d of p r e d u c t l . o nma t e r i a l s w i t h p r o -
duction tolerances. All structuresand equipment eheuld be actual or simu-
lated wherever practicnl. Used v detemine layout of plumbing lines,electri-
cal wiring runs, and to prove out all inetallationeprior to actualproduction.

3.1.2 Goverrcnentfurnished equipment (CFS~ - It-a of government
furnishedequipment (includingdumny or non-serviceableitems and all personal
and aafety equipment to be used in the aircraft such aa parachute, oxygen
equipment,anti-exposuresuits, anti-blackoutequipment, pressure suits, pro-
tective helmetai etc.) which are required for rImockup and are not available
to the contractor’a plant, shall be requested from the procuring activity not
less than 90 days prior to the date of official Mockup Board Impection. So
far as practicable,government-furnished-equipment(GFS) items for a mockup
will be aa specified in the detail specificatlon for the actual aircraft. In
ca~aa where GFS la not available, the contractor shall provide a dimensionally
identical article as specified by the procuring activity.

3.1.3 Mockup ond mockup conference room - The mockup and the meck-
up conference room shall be located in quiet areaa. The mockup conference
roem shall ba located in the same area aa the mockup or ae close aa practicable.
Provieion shall be made for mt less than three persona to stand outafde the
mockup on each side of the cockpit. Platform and walkwaya, if used for this
purpose, shall have non-slip surftrceaand be properly guarded and removable.

3.1.4 Security - The mockup and the mockup conference room (during
conference) shall be accessible only to pereons authorized by the DCASO (see
6.2) unless otherwise approved by the procuring service.

3.1.5 Strength requirements- The strength of the structure shall
be sufficient to support all mockup equipment and the Weight of mockup in-
spection personnel. The strength of the stick or control column, throttle,
rudder pedala and adjusting mechaniam, senta and adjueting mechaniam, valkvaya,
work platforma, atepa, handholda and attaching structure shall be such as to
wlthatand repeated and aevare usage during mockup inspections.

3.1.6 Table top mockup (mobileiteme of contractor fumiahed
aupport equipment~ - If requested by the procuring activity, a tabletopmockup
of the aircraft and all mobile items of contractor furnished support equipment
shall be provided. The tabletopmockup shall not be smaller than l/20th
scale or aa specified by the procuring service and shall accurately reproduce
all eavelope and clearance dimensions to scale. It may be constructedof the
most economicalmaterial suitable for the purpose stated herein. The aircraft
mdel shall simulate by manual meana the following functions when applicable:
wing folding, wing sweeping, wing tilting, rotor tilting; for helicopters:m8in,
tail rotor and pylnn folding, flop extensio~ :finfolding, engine installation
aad removal, but need not afmulate landing gear retrac,tion. The purpose of
this mockup ie to detemine that the envelope and clearances of the aircraft
and contractor furnished mobll.esupport equipment, for which full scale mock-
up is not feaaible, are compatible with the uae of existing equipment in an
operating environmentt and/or a shipboard environmentt, if applicable.
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3.1.7 Deviations - Deviations from this specification will ●not be permitted unless specifically approved by the procuring service.
@

3.1.8 Human performance requirements for mockups and modele -
At the earliestpractical point in the.development program and well be-
fore fabrication of system prototypes, Class I or II full-scale three-
di.mensionalmockups of equipment involving critical human performance
(such as an aircrew compartment, maintenance work shelter, or a command
control coneole) shall.beconstructed. The proposed Human Engineering
Program Plan ehall specify mockupe requiring procuring eervice approval
and modification to ‘reflectchanges. The wnrlsnanshipehall be nn more
elaborate than la essential to determine the adequacy of size, ehape,
arrangement, and panel cnntent of tbe equipment for use by man, The most
inexpensive materials practical shall be used for fabrication. These
mockups and models shall provide a basis for resolving access, workspace
and ralated human engineering problems, and incorporateing these solutions
into the waapon system design. In those design areas where equipment in-
volves critical human performance and where human performance measure-
ments are necessary, functional mockups shall be provided, eubject to
prior apprnval by the procuring service. The mockups shall be available
for Inspection as determined by the procuring service. Upon approval by
the prncuring service, ecale models may be substituted for mockups.
Disposition of mockups (see 5.1) and models shall be as directed by the
procuring service after approval by the Mockup Board and prior to delivery
nf the final contract aircraft detail/prime item development specification
for the applicable weapon system. ●

3.2 Airframe systems - The external configuration of the
—

mockup ehall represent that of the actual aircrsft as far aa practicable.

3.2.1 Wing grnug - The left wing panel shall be completely
mocked-up. Mockups for folding wing or sweepwing aircraft, when appli-
cable, shall permit folding and sweeping of tbe wing and eecuring it in
the folded and sweep positions. Control surfaces shall be movable where
clearance with the 8round, external stores, folding or eweepwin~ winge
are critical. The right wing panel shall be mocked-up only as necessary
to demonstrate access, or asymmetrical installatione. However, where
applicable on multienginedaircraft, the right wing panel shall be parti-
ally mncked-up to include the nacellea to permit checking of the engine
installation and remnval and checking of the propeller and cowl flaps.
In lieu of this requirement, the propellers and cowl flaps may be stiu-
lated in epace by other means. Tiedown, jacking and hoisting provisions
shall be mocked-up.

3.2.2 Main and tail rotorq - Rotor hubs and complece main
rotor blades including complete tail rotor shall be mocked-up.as neces-
eary to demonstrate blade clearances, folding, and blade stowage.
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0 3.2,3 Tail group - The left side of the ttyllgroup shall be
completely mocked-up e=cept for helicopters (see 3.2.2 ) . Co n t r o l s u r -
faces shall be mevable vhere clenrancee (including clearances vith the
ground or external storee) are critical, Mockups of aircraft with
folding tail and helicopters tith folding tail rotors ehall permit folding
of the tell and tail rotor and securing it in the folded position and
shall include all connectinne, releases, etc. required to accomplish the
folding operatien. The right eide of the tail need be mocked-up only as
neceaeary to demonstrate accessibility. Tandem rotor helicopter shell
be fully mocked-up.

3.2.4 Sedy Rroup - When applicable, the fuselage or hull shall
be completely mocked-up including crew atatlone, paeaenger atatione, cargo
compartmente, cargo handling equipments and helicopter alinga/rescue hoiata,
equipment compartment, eleeping quarters, mess facilities, sanitation
facilities, doors, hatchee, escape previsions, handgrips, atepa, tfedevn,
hoieting or jacking previaiona, etc, except that the right aide of the fuse-
lage or hull may be left uncovered. hergency escape reutea for crew and
paasengera shall be clearly indicated. Convenient and ready ecceea ehall
be provided to all crew atationa, pasaenger etationa, cargo compartments,
equipment, etc.

3.2.5

3.2.5.1
to correapend to
visions shall be

LandinR Rear -

Ground type - The landing gear shall
a static lg load condition. Tie down
mocked-up, includi~ dummy retracting

shell be mocked-p
and jecking pro-
mechaniem, if

applicable. Retractable-type main landing gear ehall be capable of move-
ment frem the retracted to the extended position, but need not be operable
from the cockpit. The auxiliary lending gear shall be templetely mecked-
UP, includi.ngfairing and duuoayretracting mechaniem, if explicable.

3.2.5.2 Water type - The normal load-water-line shell be shown
on the hull of eeaplanas. The left auxiliary flost or hydrodynamic
planing or lift device shall be completely mocked-up with bracing and
dummy retracting mechaniam, if applicable. For helicopter% f10tatiOn
provlsione shall be mecked~p.

3.2.5.3 Ski type - me requiramenta of 3.2.5.I shall apply.
Also, the aki and snubbing ayatem shall be mocked-up and inspected in
both the retracted and extended positions for clearance while fixed and
in transit.

3.2.5.4 Amphibious type - The requirement of paragraph 3.2.5.1
and 3.2.5.2 ehall apply.

3.2.6 Flight control ayatem - the flight control system in-
cluding wing aveep control shall be completely macked-up with ell con-
trole operable throughout their entire mevemant envelope although they
need not operate their respective aurfacee. For helicopter, rotor
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friction devices shall be mocked-up, Stops shall be installed to limit ●
all control movamenta to ‘those to be obtained on the actual aircraft,
Control 10CICSand meana fo,radjust ing the rudder and brake pedals shall
be provided. Controls and diaplaysz aa applicable, shall be provided
for wing sweep, flips, dive brakes and tabs. Si8naling, aensing, compu-
tation, and actuation elements and parta of, safety critical flight con-
trols shall be mocked-up to enable physical poaitiona and routing aspects
to be ascertained with respect to other aircraft subsystems. Controls and
displays, as applicable, shall be provided for wing aweep, flaps, dive or
speed brakea, slats, glove vanes, trim and other tabs, etc. The neutral
position of the control stick or yoke shall be simulated.

3.2.7 Automatic flight control ayatems - All major components
(including controls) of the AFCS (Autnmatic Flight Control Syetam) and
APC (Approach Pnwer Compensator) shall be mocked-up with hydraulic lines
and cabling simulated only in the viclnity of terminating equipment.

3.2.8 Hydraulic and pneumatic syatema - All major items of
the hydraulic system and pneumatic aystem shall be mocked-up including
main and emergency pumps, reservoirs, accumulators, filters, contrnls
and aufficient piping to show clearance.

3.2.9 Environmental control and anti-icing equipmant - The
major internal items of air conditioning, pressurization, engine bleed
air, defegging, and anti-icing equipment shall be mocked-up including
heaters, heat exchan8era, air conditioning units, water separators, fluid ●
tanka, pumps, ducts, and controls.

3.2.10 Fire protection - All firewalls, fire shields, fire
insulating walla, fire detection and fire extinguishing systems shall
be mocked-up. Particular attention shall be paid to the location of fire
detection elements. Where applicable, portable fire extinguisbers shall
be accurately located within the aircraft.

3.3 Aircrew avstema -

3.3.1 Cockpit - Cockpits or crew modules shall be completely
mocked-up in accordance with requiramenta of the syatema detail specifi-
cation/prime item development apecification and shall include items, if
applicable, such as: surfaces fold control levera (and separate lever

(handle) for engaging the mechanical lockpins), wing aweep controls, flight
controls, propulsion-systemcontrols including propulsion fluid systems,
controls for retractable landing gear nnd tailwheel lock, nose wheel
steering control, catapulting controls, arresting-hook controls, for heli-
copters wheel and rotor brake controls, electrical and electronic conaolea
and contrnls, escape system controls, OxYgen-system controls, armament
equipment and controls, instruments and navigation equipment, automatic-
stabilization-ayatem and auto-pilot controls. lightins eauiDment and

I

controls, photographic equipment and controls, n&mal-and &ergency controls
for canopy actuation including jettisoning, control

*
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(crew module), cockpit furnishing and equipment incl~ding mirrors, quick
disconnect for “g” suit, environmental controls, microphones, headphone,
etc. All major controls shall be provided with ldad simulation if practi-
cable. This is particularly important on landing gear, flap, dive brake,
and emergency-dump controls. Where applicable, the mockup shall include
the catepult throttle grips to chow the stationary grip provided the pilot
while holding the throttle in “INTESMSOIATE” and “MAXIMUM” thrust poaitinns
during launch accelerations. All controls, knobs, handles, etc. shall
operate to simulate actual functions on the aircrsft (e.g., if the contrnl
requires two motions such as turning before pulling, haa detenta, or a
releaee latch, etc. t h e mockup shall Include these featurea).

3.3.2 Other crev stations - All other crew stations (e.g.,
radio operator, radar operator, navigator, oyetame engineere, Radar inter-
cept Officer, Missile Control Officer, electronic technician, hoist/cargo/
winch operator, gunner, etc.) vhere applicable, shall be completely mOcked-
UP and shall include all instruments, controls, equipment end external
windowe as applicable, etc. required at each crew station. Where appli-
cable, the means for crew members to brace duri~ launching shall be
completely mocked-up.

3.3.3 Paesenger etatione - Sufficient passenger stations
(including stations for troepa, litter patients, medical attendants, etc.)
shall be completely mecked-p tn sheu aisle width, and fore and aft
clearance betveen seats with aeate in extreme positione of adjustment,
In addition, passenger service modules (lighting,oxygen end gasper
facilitiea) and pereonal emergency equipment shall be indicated.

3.3.4 Vision - Means shall be provided in all mockapa for
locating the design eye position. Cockpit transparencies including framing,
hatches, windows, etc. shall be mecked-up in sufficient detail that over-
all field of view frem the cockpit is accurately depicted. In all cases,
the clear viewing area in true relation to the actual vehicle shall be
provided. Where practicable, transparencies provided in the mockup shall
be vithin the deeired optical quality limits of that installed in the
actual aircraft. Sadii of curvature, thickness of panele, and fraining
widths for windahielda and other tranaparenciea in the cockpit shall be
those approximating the actual aircraft. Data concerning, and devices
which demonstrate the extent and magnitude of visual effecta, i.e.,
multiple Imegea, loss in tranamiasion, distortion, etc. resulting from the
various angles of incidence, radii of curvature, obatructiona, and opti-
cal deficienciaa shall be provided. Adverse weather vision aida shall be
mocked-up. When en autematic thermal protective closure ia required,
means shall be provided to ahov the ready and/or stowed pnaitiona of the
closure and the extent of vision for the apeclfied aircrev population
relative to all seat poaitiena.

7
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3.3.4.1 Landfilanes- Mockups for landplanee (including the land- ●
plane mode of amphibl.oueaircraft) ehell include provisions for clearly
demonstrating lending vie,ionachievable from the design eye position(s).
At a minimum, the demonstration shall include vision quality releted to
epprOach and landing On a 300 x 11,600 foot runway from a 3 degree glide
slope. Demonstrations shall be made simulating distancee of 1/4, 1/2 and
1 mile from the end nf the runway with aircraft pitched at a nulxinmimangle
of attack of landing.

3.3.4.2 Carrier-baeed, fixed wing aircraft - Mnckupe ehall in-
clude provision for clearly demonstrating the view which the pilot will
have of the pilot signal lights of the Integrated Catapult Control Station
(ICCS), Fresnel Lens Optical Landing System (FLOLS) and the Landing
Signal Officer (LSO) during a catapult launch/carrier approach. Presenta-
tions, which shall be suitably located, should show true scale virws of
the carrier flight deck, flight deck markings, the drop line lights, the
FLOLS, and the LSO as they will appear to the pilot at distances of 150
feet, 300 feet, 450 feet, 1/4 mile and 1/2 mile aft of the carrier,
measured from the design eye position. For this presentation, the aircraft
should be on line with the centerline of the carrier landing area in an
attitude corresponding to the minimum approach epeed at design arresting
weight and on a constant glide path of 4 degrees to the level of the car-
rier deck aligned so that the arresting hook will touch down 175 feet (for
CVA-41 to -62) and 240 feet (for CVA-63 and later carriers) forward of the
ramp. The FLOLS should be shown to the left of the centerline of the
landing area with ita centerline g6 feet from this centerline and located
with its base 475 feet forward of the ramp and its datum lighte at deck ●
level. The LSO should be assumed to be 125 feet forward of the ramp and
120 feet to the Ieft of the centerline of the landing area (see 3.10.3).

3.3.4.3 Ship-based helicopter - Mockups shall include provision
for the pilot’s view of the Glide Slope Indicator (GSI) and the Landing
Signalman Snliated (LSE), during take-off, approach, hmer and landing,
including hovering for Helicopter In Flight Refueling (HIFR) and Vertical
Replenishment (VERTHEP) as required by aircraft mission. Presentation
shall show ecale views of typical ships from which”the aircraft will oper- .
ate and include appropriate Visual Landing Aids (VLA) such as flight deck
markinge and lighting as they would appear to the pilot for the following
conditions:

Take-off position on the deck.
:: Approach to the landing area, in line with the

approach line, on a conetant 30 glide slope, at
aircraft attitudes corresponding to a normal
apprOach, at distancee of 1/4 mile, 300 feet,
150 feet and in a 15 foot hover over the landing
area.
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d. In a 15 foot
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hover over the VERT.WP position
the VSRTREP line.
hover over the HIPR poeition,

parallel to the centerline of ‘the chip.

3.3.5 Cargo compartment - Cargo compartments ehall be com-
pletely wcked-up including lighting, normal and amer8ency ingrese and
egress doors, hatchee, and controls, and shall hnve provision for demon-
etratin$ practicable distribution of cargo and personnel. Cargo tiedown
rings, and eeat and litter attachment fittings shall be mocked-p to the
extent neceseary to demonstrate use of these items. Cargo doors shall
be mocked-up to chow the doors in the fully open position and show clear-
ance for cargo loading equipment. Prwision alao ehall be made for
demonatrating loading and unloading facilities.

3.3.5.1 Other compartments - Equipment cempartmenta, avionice
racks (with enclosed equipment), passenger accemndations such ee toilets,
galleye, food stowage facilities, dinettea, bunk ereae, clothing stowage,
cabinets for publications, secure data and repair equipment, shall be
completely mocked-up.

3.3.5.2 Trim and finish - Interior trim aurfacee and equipment!
ehall be in accordance with the Selected color achemq and where reflec-
tance coneideratione are critical, the texture of the proposed finish.
Color accuracy of painted, formed and fabric finishes shall be most critical
whenever deviations are anticipated frem established echemee. Textures and
multi-hued patterns, when used, ehall approximate the fiml salectione as
closely as poseible.

3 . 3 . 6 F u r n i s h i n g a n d e q u i pme n t - A l l f u r n i e h i n g e a n d e q u i p -
me n t e h a l l b e r e p r e s e n t e d a s c l o s e l y a e p o e e i b l e to size, ehape, and
location. Actual aafety belts, shoulder harness, parachutes, life rafte,
emergency kits, seat pada, back pads, Survival kite, armor, portable fire
extinguishers, etc., ehall be installed. If actual equipment is not avail-
able, it may be kimulated. Seats shall be of exact size end ehape with
full adjustment range. Pilot aeata shall be capable of actual adjustment
asd operation by the pilot alone with minimum effort. Secape eystema shall
be so recked-up that seat/crev member removal may be demonstrated and that
they may be moved along the ejection path for checking clearance with fixed
itane in the aircraft. All eeat cemponente, such aa seat kite, seat pada,
etc., shall be eimulated to repreeent the actual aircrevman body poeitiond
attitudea throughout the normal operating range. All safety pins for seat
and canopy ehall be mecked-up. Lecation of emergency exits ehall be clearly
marked.

3 . 4 P r o p u l s i o n a y e t eme -

3 . 4 . 1 Engine - ‘lhebaaic and all alternate engine install.tiona
shall be completely mocked-up. Sngine mounts and air vehicle interface
disconnect shall be of actual, or closely sfmulated components. The mockup
shall include provieiona for engine removal and reinstallation.

9
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3.f+.2 Engine~ectiOn or nacelle group - The eng:,:c eection
or nacelle group shall be completely mocked-up including engine mounts,
ring and engine cowls, adju~table cowl flaps, baffles, air intakes, alter-
nate airdoors, engine inlet ramp and spikea, bult-in working platforms,
firewalla, shrouda, maintenance and servicing accesa doore (including the
type of hinge and closing means utilized), engine inlet screen and particle
separators, etc., if applicable.

3.4.3 Propulsion system controls - Propulsion syetem controls
shall be completely mncked-”p including controls for engine accessories,
propeller, starting system, cooling system, lubricating system, fuel com-
ponents, water injection eystem, APC/throttle systems, anti-icing system,
Icing race meter system, and reverse thrust. For helicopters, gear boxes
and drive shafta including rotor brake shall also be mocked-up.

3.4.4 Propeller - The propeller shall be mocked-up in the most
critical pitch position for cowl clearance and shall include dummy pro-
peller, spinner, cuffs, etc.

3.4.5 Engine accessories - Engine accessories shall be com-
pletely,mocked-up including all intake and exhaust ducting to actual size,
shape, and location with valves and/or variable area nozzles, pumpe, lines
and controls.

3.&.6 Starting system - The starting system shall be completely
mocked-up including starter, tubing, control VFIIVeS, other controls as re-
quired, and ducting. Non-standard electrical connectors or fittings for
which approval haa been given or requested shall be displayed.

3.4.7 Cooling system - The cooling system shall be completely
mocked-up Including engine compartment cooling and baffles.

3.4.8 Lubricating system - The lubricating system shall be
completely mocked-up including dummy tanks, filler units, filter “nits,
oil coolers, oil dilution system, provision for propeller oil as applicable,
piping, important valves, fittings, drains, disconnects, etc. Piping may
be represented by rubber hose or equivalent.

3.&.9 Fuel, vent, smoke abatement and water injection system -
The fuel system, fuel vent system, smoke abatement system and water injec-
tion system shall be completely mocked-up, including internal and external
fuel tanks, filler units, valvea, fIttings, draina, disconnects, aerial re-
fueling probe, probe actuation system, hose reel, fuel dump outlet, fuel
vent inlets and outlets, and all neceesary piping to identify any critical
clearances.
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3.4.10 Auxiliary power unit - The auxiliary power unit shall
be completely mocked-up and shall be camparnble in detail, wei8ht and
center of gravity with the propulsion eyetem installation.

3.4.11 Electric pewer system - All item of the electric
pover eystem shall be mocked-up including generator, generator drives,
voltage regulators andlor generator control panela, Onergency petter
package, rem air turbine, volta8e regulator , current transformers, cut-
outs aad invertera. Cooling syatms andlor lubricating system for electrf-
cal pnwer cemponenta shall be completely mocked-up including ducts, piping,
tanks and valves.

3.5 AViOI’IiC8 watems -

3.5.1 Electronics - All items of electronic equipment shall
be completely mncked-up including panela and console structure, antennaa,
maats, lead-ina,asd cooling air. Cabling need be simulated only in the
vicinity to the terminating equipments.

3.5.2 Electrical distribution and control - Electrical dis-
tribution and control equipment shall be mocked-up. This shall include
wiring, cabling, connector, junction and terminal panela, relays, con-
tractor, switches, circuit breakers, fuees, meters. Where similar items
are in large numbers, representative pieces only need be displayed.
Major wire runs shall be mocked-up including critical wires (power feedere,
electrically unprotected wires, congested area wires) aa well aa represent-
ative wiring to illustrate installation techniques and hardware.

3.5.3 Instruments - All component (includisgbezels, diala,
set-knobs/switches,etc.) representing all specified instruments or other
appropriate dieplaye ehall be mocked-up and preeented in the mockup. Apart
frem the mockup, additional instrument panela ehall alao be provided to
facilitate review of the inatrtsnenta r r a n g eme n t s . T h e s e i n a t r ume n c a a d
d i s p l a y s ma y b e mo c k e d - u p a n d c a n h a v e ma g n e t i c a n d / o r a d h e a i v e b a c k i s g
capable of adequate repeated usage.

3.5.4 Navigation equipment - All major items of navigation
equipment shall be mocked-up including chart and plottisg boards, drift
sights, periacopic sextant, map cases, binoculars, ground-positioning
indicators, and dead reckoning tracere.

3.6 Armament systems - The armament Installation shall be
completely mocked-up including fixed and flexible gune and accesaoriea,
turrete, rockets and acceasoriea, fire-control systems, intersel or ex-
ternal stores aa applicable (includin8 racks, pylons, aupporta, ahacklea,
away bracing, displacing gear, etc.), dummy armor plate and bullet re-
aiating glasa as applicable, guided miaailes, and hoisting prOvisiOn.

11 . .
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The fixed and
full ranee of

flexible,gunsand fire-control equipment shall permit
adjustment and travel. Particular attention shall be

the
given

to Shnwlng a l l a r mame n t installations In such detail that Clearance
(bOth grOund and structural), physical arrangement, loading detaila, in-
cluding ejector cartridges, electrical and arming details and hoieting
provisions can be readily checked. The arrangement shall be such that
hoisting of internal or external stores, loading a,ndunloading of gun
ammunition, and removal and installation of gune, ae applicable, may be
demonstrated Timed demonstrations of normal service arming procedures
may be required. For missile installations, tbe preceding shall apply
ae applicable; however, the miaaile launching mechanism shall be com-
pletely mocked-up and capable of movement through the normal operating
travel.

3.7 Survivability/vulnerability provisions - Survivability
enhancement/vulnerabilityy reduction features and technique peculiar to
the specific design shall be mocked-up. These features shall include,
but are not necessarily limited to, such deeigns ae voids and associated
materials incorporated therein to provide fire protection andlor blocking
of fire paths; routing of lines carrying flammable fluids; ballistic
shielding of critical components by non-critical components. Other system
survivability enhancement featuree will be depicted in the associated
epecific systeme mock-up requirements of this specification.

3.8 Ship installations and auxiliary cear -

3.8.1 Ship installations - All catapulting provision, including
the launch bar, actuating mechanisms, holdback fitting, uplatches, etc.,
shall be mocked-up ae applicable. Any other provisions for assisted take-
off, such aa JATO, shall be mocked-up. The arresting hook installation
shall be mocked-up including the hook shank, detachable hook point if
applicable, holddowddaahpot, actuator, uplatch, accumulator, fillports/
gauges, bumpers and fairings. Provisions for the helicopter recever,
securing and traversing systems shall be mocked-up as applicable. For all
of the above systems, the external dimensions, shapes, freedom of move-
ment, locatfone, clearance, etc., shall be accurately represented.

3.8.2 Auxiliary gear - auxiliary gear shall be completely
mocked-up including anchor gear, towing provisions, mooring provisions,
provision for catapulting and jet-assisted takeoff, leveling provision,
and arreating gear. ‘l’hearresting hook shall be reproduced to external
dimensions, shape of point, degree of movement, point of attachment, and
clearances. The hold down and retrieving mechanism shall allow a cycle
of operations. Bumpers shall be shewm. Leveling provision (plumb bob or
ley,elinxlugs) shall be clearly indicated. For those helicopters utilizing
any recnve~ aseist system type of hauldown system, the messenger winch
cable installation shall be included in the mockup.

I

I
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3.9 Special equipment and special support equipment - All
wl~cable II@Or it= Of special equipment and special s u p p o r t equip-
ment shall be mocked-up including beaching gear with meana of attachment
and praviafon for handling, target-towing equipment, hoisting alinga,
propeller and engine hoists, bemb hoists and loading platfonue, steering
and tew bara, jack pads, control-surface locking device, landing-gear
ground locke, wing securing device, ground service equipment, and air-
craft launching acceeeories.

3.10 Photographic equipment - Photographic equipment and
conttola ehall be completely mocked-up.

3.11 ,Lightlngayatems -

3.11.1 General - A full scale lighting mockup of the interior
and exterior lighting shall be available for inspection by a Lighting
Meckup Soard aa soon as practicable after approval of the eircraft mock-
Ue. The mockup shall be ao constructed to view the lighting in day or
night conditions. The aircraft mockup may be employed for exterior
lighting inspection. The aircraft mockup may be employed for crew atatione
(except the cockpit), paaaenger etationa, cargo campartmente, and equip-
ment campartmente. An actual aircraft cockpit or cockpit section shall
be provided for inspection of cockpit lighting. If an actual cockpit or
cockpit section cannot be employed for the cockpit lighting mockup, the
cockpit may be simulated. The fraining,windows, windahielde, bulkheads
and other parta en the inside of the cockpit which are visible to the pilot
and/or the copilot vhen in the cockpit, shall be realiatic and of the same
ahape aa the production cockpit. Soft metala, plnetica and mod, suitably
coated to represent the production article may be used in the mockup. If
an actual cockpit or cockpit section ia not provided, the Mockup Saard
shall decide vhether or not a final inspection will be conducted in an
actuel cockpit or cockpit section when this becemes available.

3.11.2 Interior li.ghting - The mockup for interior lighting
ehall consist of a camplete interior lighting system. PraviaXon shall be
made for viewing the mockup in a completely darkened area aa agreed to by
the procuring.service. There shell be provision for dark-adapting obser-
vers, for at least 30 minutes, either in a darkened roam, or by red goggles.
Pasaage frem the cockpit lighting mockup to any other lighting mockup
station or compartment in the aircraft shall not require readapting obaer-
vera to darkneaa. The mockup shall be illuminated aa proposed for the actual
aircraft and shall be provided with equipment identical to that to be in-
atailed. In the case of inatrumanta and console controla, the equipment to
be inatalled or similarly.lighted equipment (not paate-ups) shall be used.
Where controls for energizing indicator lights cannot be actaated in the
smckup, the indicator lighte and high intensity lighting shall be energized
by avi.tcheaexternal to t h e mockup inspection. Adjustable dimming for all
lights shall be provided to allow the fntenaity of lights to be determined
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for night operation and the effects of glare from lights. Separate cOn-
trols for localized area lighting, designated operator-controlled
console or overhead lighting or reduced combinations of general lighting
fixtures in various operational modes may be demonstrated. A separate
demonstration of emergency egress lighting may be requested by the Mock-
up Review Board. Provision also shall be made for inspection of the
actual aircraft cockpit or cockpit section in daylight (bright sunlight,
approximately 10,000 foot candles) to determine adequacy of warning lights
caution lights, etc.

3.11.3 Exterior lighting - The mockup for exterior lighting
shall consist of a complete exterior lighting system. Mockups of ship-
based aircraft shall have provision for checking the LSO (Landing Signal
Officer’s)/LSE(Landing Signal Enlisted) view of approach and position
lights, including navigation lights. l%is provision may be made on the
airczaft mockup, in which caae the LSO/LSE view of approach and position
lights will be checked by the Mockup Board while checking the require-
ments of 3.3.4.2 and 3.3.4.3. For helicopters, a simulated main rotor
moveable blade shall be amployed to determine distracting lighting reflect-
ions to the crew station.

3.12 Data -

3.12.1 Data required prior to mockup review - The contractor
shall provide a data package to the procuring activity as specified in
the Contractor Data Requirements List (CDRL). The purpose of these data
is to provide mockup r&iew attendeee with advanced information reeardin~ the ●
basis for aircraft design and trade-off decisions involved in the ~onfig~
uration represented by the mockup. This information generally should
describe the aircraft configuration and its subsystems and operation in
sufficient depth to enable the attendees to review the aircraft design with-
in their organizational unit prior to attending the mockup review. The
data package shall consist of, but not be limited to, the following:

a.

b.

c.

d.

e.

Development history, purpose, and mission
of the aircraft system as it may be related
to the appropriate mock-up inspections.“
Recommended checklists prescribed by the
procuring se’%ce (the simple baseline check-
list).
Appropriate crew/passenger compartment layout
drawings and aircraft subsystem, hardware
drawings, photographs, and illustrations.
Description of features requiring demonstrations
of the compatibility of the aircraft with oper-
ational, service and maintenance personnel.
External vision plot as specified by the pro-
curing service,

●
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f . Ph o t ome t r i c d a t a , a s a p p r o p r i a t e , p r i o r t o t h e
lighting mock-up Inspection,

8. Appropriate study/analysis data which either re-
latea to the dasign decisinna made prior to the
mockup review and for i.a required by the contract.

3.12.1.2 Mockup review plan - The procuring service will prepare
a mockup review plan vhich will identify the Meckup Review Seard membere
and other evaluator, the planned duration of the mockup review, the check-
list to be ueed by the evaluators, and other pertinent data. Specific evalu-
ation procedure to be employed by tha Heckup Reviev Beard will be estab-
lished prior to an official meckup demonstration. Such procedures v131
include definition of any objective scoring technique and necessary tools
or devices such as etop watches, motion picture photograph, special light-
ing, and evaluation check aheete. The evaluation procedures will be baeed
on an operation sequence analysis, tack analysis performed earlier during
contractor system definition studies (ace,MIL-H-46855).

3.12.2 Data required nt mockup - Copies of the detail/prime
item development epecification, preliminary drawings, and other material
considered neceesary or requeeted by the Seard chairman should be made
available tn the inspection team.

3.12.2.1 Detailed information - The following information ehall

@

be made available at the mockup review area for use by the mckup inspec-
tion team. The data shell contain brief but adequate description, where
applicable, of the following supplemented by drawings (including flow
d~grama, echematica, iaame~ric dravinga, etc.): -

a.

b.

c.

d.
e.
f.

g.
h .

: :

k.
1.

m.

Approximately 20 copies of the data package
defined in paragraph 3.11.1.
Approximately 20 cnpiee of the mockup review
plan and check list.
A copy of all military specifications and
standarda listed in the aircraft detail apeci-
ficationa including appropriate anthropumetric
data for the procuring service.
Aircraft structure and major structural aaaemblfes.
Crew station geemetry data.
Personnel atations (including emergenty escape
routes).
Vision plot as specified by the procuring activity.
Cargo and equipment compartment.
Landing gear.
Flight control ayetem (includingautomatic flight
control oyatem and approach power campenaator).
Engine section or nacelle group.
Propulsion Installation and all fuel, oil, air,
throttle, etc., aystema.
Auxiliary power plant or electric power unit
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n.
0.
P.
q.
r.

n.

t.
u .
v.
w.

? x.
Y.
z.

Instruments and navigation equipment.
Hydraulic and pneumatic systems.
Electrical, electronic equipment and systems.
Armament installation and systems.
Furnishings and equipment (including seat/module
ejection system).
Air conditioning and anti-icing equipment and
controls.
Photographic equipment and controls.
Auxiliary gear.
Special equipment and special support equipment.
Appropriate working models of aircraft subsystem
components (i.e. , servo value operation, cutaways
of engine components, etc. ).
Catapulting and arresting gear provisions.
Barricade engagements.
If required by the procuring service. full scale
lighted i.nstrhent panels s~all be available for
evaluating under aunligh t conditions.

3.12.2.2 Preliminary drawings - Preliminary drawinga, layouts,
etc. of the actual aircraft showing general structural arrangement (wing,
fuselage, tail, landing gear, etc. including materials to be used), systems
installations, linear and angular clearances for internal use and external
stores, and unconventional arrangements not simulated on the aircraft mock-
up shall be available for insepction by the Mockup Board.

3.12.2.3 Detail/prime item development specification, and weight
and performance data - Copies of the detail/prime item development speci-
fication, and current weight and performance status, shall be available
for information of the Mockup Board.

3.12.2.4 Specification sheets - (FOR NAVY uSE ONLY)

3.12.2.4.1 Aircraft mockup specification sheets - TWO completed
copies of each applicable specification sheet (1 through 8) to this speci-
fication shall have been prepared by the contractor and shall be available
at the beginning of the aircraft mockup inspection. These Specification
Sheets shall be identified by the words “PREPARED BY CONTRACTOR” at the
top of each page.

3.12.2.4.2 Lighting mockup specification sheet - Four completed
copies of specification sheet 9 to this specification shall have been pre-
pared by the contractor and shall be available at the beginning of the
lighting mockup inspection. This completed Specification Sheet shall be
identified by the words “PREPARED BY CONTRACTOR” at the top of each page.

3.12.3 Post-mockup data - After completion of the mockup re-
view, the following data shall be submitted to the procuring service as
specified herein.
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3.12.3.1 Aircraft mockuD DhOtORraD~ - Thirty days after com-
pletion of the Mockup Board ‘inspectionfive sets of 8 x 1 0 i n c h p h o t o g r a p h s
of the finally approved aircraft mockup shall be submitted to the DCASO
vhich shall forward four sets to the procuring service. The photographs
shall be of the complete mockup showing plan, front, left, right, and
quarter vievs and shall include crew stations and sufficient interior vieve
to chow the various installations. Photographs of the final approved instru~
ments and arranganents Including consoles and sub-panels for all crew
stations shall be included with the above photographs.

3.12.3.2 Lighting mockup photographe - Thirty days after com-
pletion of the Mockup Board inspection five acts of 8 x 10 inch photographs
of the finally approved lighting mockup shall be submitted to the DCASO
vhich shall forward four sets to the procurfng eervice. Daylight photographs
shall be furnished of the cemplete lighting mockup including all crew stations,
pnssenger otations, cargo compartmenta and equipment cemparcmente. Photo-
graphs shoving the night effect with lighting “ON” shall be furnished for
the cockpit and the instrument panel under bright and dim (half voltage)
lighting and for any other stations apecified by the Lighting Meckup Board.

4. QUALITV ASSURANCE PROVISION

4.1 Responsibility for inspection - Unless otherviae speci-
fled in the contract or detail apecificacion, the supplier la responsible
for the performance of all inspection requirements as specified herein.
ficept as otherwise apeciffed in the contract or detail specification, the
supplier may use his own or any other facilities suitable for the perform-
ance of the inspection requirements apecified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth in the contract or detail apeciflcation where such
inspections are deemed necessary to asaure suppliers and services conform
to prescribed requirements.

4.2 DCASO in.9pection - Mockups, when cempleted, shall be
inspected by the DMSO for conformance with the requirements of the detail/
pr~e item development specification, the contract, and this specification
(including Specification Sheets for NAVV .ae). The DCASO shall notify the
procuring service at leaat one month in advance of the approximate date of
completion of the mockup and at leaat two veeka in advance of the firm date
on which che mockup will be ready for Inspection by the Aircraft Board or
the Lighting Mockup Beard, as applicable.

4.3 Meckup Board inspection - The Mockup Board shall convene
at the contractor’a specified facility as approved by the procuring activity
for inspection of the mockup on the date eatabllshed by the procuring service.
All changes to the mockup shall be as directed by the Mockup Board and shall
be accempliahed by the contractor aa expeditiously as practicable. Changee
in the mockup that cannot be accomplished during tha period of Mockup Beard
inspection shall, at the discretion of the Mockup Beard, be appreved by the
DCASO or shall be reinspected by Mockup Brmrd repreaentativee at a later date.
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4.4 Mockup Board apuroval - After completion of the Mockup
Board inspection, a report will be forwarded to the contractor by the ●
procuring service which will indicate that the mockup is:

a. Approved.
b. Approved subject to subsequent approval of

changes by the Mockup Board or the DCASO.
c. Not approved and to be reinspected by the

Mockup Board. In this case the procuring
service shall be notified by the DCASO
when the mockup is ready for reinspection
by the Mockup Board.

4.4.1 Unauthorized deviations - Approval of a mockup shall
not constitute approval of any unauthorized deviations incorporated in
the mockup. Deviation from applicable specifications shall require speci-
fic procuring service approval. This does not preclude the contractor
mocking up features,for which he intends to make formal application for
waivers. Such featurea should be brought specifically to the attention of
the Mockup Board for information.

5. PREPARATION FOR DRLIVERY

5.1 Disposition of mockups - Mockups as approved shall be
retained by the contractor for reference purposes until the actual aircraft
represented has been finally accepted. Final disposition of the mockups
shall be specified by the procuring service. Permanent changes shall not ●
be made in the approved mockup unless specifically authorized by the pro-
curing service. Removal of articles originally intended for installation in
an actual aircraft may be authorized by the DCASO after approval of the
mockup.

6 . NOTES

6.1 Intended use - Mockups covered by this specification are
required for an early determination of the suitability of actual aircraft
for service use. The mockup will provide a full size representation of “the
physical arrangement sufficient to permit checking compatibility with the
handling, maintaining, loading and operating requirements for the aircraft
and its equipment, particularly in regard to crew and paasenger stations,
cargo and weapons provision, equipment arrangements,propulsion system instal-
lations, vision, clearance, lighting, personnel .safety, etc. Approval of a
mockup enables the contractor to proceed with the design of the actual air-
craft with reasonable assurance that the general arrangement and Installation
of equipment will be service accepted and will not be radically modified.
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6 . 2 M - An y r e f e r e n c e t o DCASO h e r e i n shall mean the
Defense Contract Administration Services Office or Assigned Gnvermnent
representative office having responsibility for contract administration
aervicea at the contractors plant.

(Cnpiea Of this specification for military .ae may be obtained as indicated
In the forvard to, or the general proviaiona of, the Index of Military
Specificationa and Standarda. The title and identifying symbol should be
stipulated when requesting copies of specifications.)

Cuatndiaaa: User activities:

Army - AV Army - AV
Navy - AS Navy - AS
AP - 11 AF - 11

Review activities: Preparing activity:

Army - AV Navy - AS
Navy - AS
AP - 11

(Review/userinformation la current aa of the date of this document. For
future coordination of changea to this document, draft circulation should
be baaed on the information in the current DOD Index of Specification and
Standards.)

Project No. 6910-0364
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