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L SCOPE

1.1 SCOPE. - This specification covers the general

requi rementsof NAVAIR (Naval Air system Command)
for the demonstration of helicopters. These general requirenents will
be modified and anplified as required by contract addenda to this
specification.  The expression “denonstration” refers to all of the
contractor’s work (as applied to specific helicopter nmodels and con-
tracts) specified herein including nodifications and anplifications
contained in pertinent contractual documents. The nodified and anpl
fied requirements may limt the denonstration for a particular con-
tract or helicopter model to only a limted nunber of tests to be
performed at a single location and, also, may contain requirenments
for the demonstration of features and characteristics not included in
this general specification

1.1.1 CORRELATI VE PROVI SI ONS

1.1.1.1 GOVERNMENT ~ RESPONSIBI LI TIES. - This docunent, in

addition to covering contractor’s denmonstrate ion
work, - delineates certain responsibilities of Governemt officers con-
cerning such work, and sets forth policy of NAVAIR on release for flight
and on restrictions to be observed in subsequent operations.

1.1.1.2 USE OF DEMONSTRATI ON DATA BY BOARD OF | NSPECTI ON
. ~ AND SURVEY. - It is the policy of INSURV (the

Board of inspection and Survey) to accept for trials purposes, data
fromany source provided that in the {udgnent of the activity conducting
the trials, the data are valid and fully representative of the pro-
duction article undergoing trials. ProperIK val i dated denonstration

}est d?tﬁ are of assistance to INSURV and thus decrease the time required
or trials.

1.1.1.3 POLICY FOR COORDI NATION OF' TEST AND EVALUATI ON.

o It is the policy of NAVAIR to assign the re5ﬂonsi-
bility for coordinating the demonstration of naval aircraft to the
COWNAVAI RTESTCEN ( Commander, Naval Air Test Cbnter?. Such phases of
the denonstrations as fall within the purview of other activities wll
be assigned thereto by the NAVAIRTESTCEN (Naval Air Test Center). Like-
wise in the case of other test and eval uation projects assigned
directly to COWNAVAI RTESTICEN by NAVAIR he is authorized to assign
portions or phases of these projects to other NAVAIR field activities
at his discretion. (See 3.1.2)

1.1*1%4 PCLI CY ON RELEASE OF NAVAL Al RCRAFT FOR TRIALS AND
FLEET USE. - NAVAIR Instruction 13100.7 contains

the policy of NAVAIR concerning the release of naval aircraft for INSURV

Acceptance Trials and for use by the Fleet.
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1.2 PURPOSE OF  DEMONSTRATION. - After an aircraft has
been shop-conpl eted in conformance with design

specifications, evaluations and tests are needed to provide to NAVAIR

assurance that desired design characteristics exist, or can be made

to exist by changes and adjustnents, %yior to delivery of aircraft

of the sane design for fleet usage. These devel opnental tests and

eval uations are performed by contractor's personnel. Performnce of

critical (i.e. potentially dangerous) tests are prereqgisite to

hbv¥ pilots operating the aircraft to those critical limts. Included
in these eval uations and tests are actions to:

(1) to determine that the helicopter can be
safely operated by Navy pilots during
trials to limts consistent with the
contract desire limts for the helicopter
without the occurrence of yielding excessive
wear, malfunctions, or failure of the
hel i copt er

(2) to obtain early basic information regarding
the mlitary potential of new nodel s of

helicopters and the operability of all their
equi pnent

(3) to obtain quantitative information on safe
limts for operation by Fleet pilots.

1.3 DURATI ON OF DEMONSTRATION. - The denonstration of
a specific model of helicopter begins with the
first contract work performed by the contractor in conpliance with
provisions of this general specification, (i.e. submttal of denonstra-
tion planning information, preparation of a helicopter for demonstration
or conference with representatives of the government concerning actua
details of the specified denonstration, whichever occurs first? and
ends with satisfactory conpletion by the contractor of all specified
tests, submttal by the contractor of all required reports and data,
and acceptance by the Government of all reports and data concerning the
denonstration, that are required to be submitted for acceptance.

2 APPLI CABLE DOCUMENTS

2.1 EFFECTI VE DATES CF DOCUMENTS. - The effective dates

of documents referred to herein shall be as speci-

fied in applicable contract detail specification for the demonstration
hel i copt ers.

2.1.1 SPECI FI CATI ONS AND STANDARDS. - The fol | owi ng
specifications and standards forma part of this
specification to the extent specified herein and as qualified in the

specific addendumto this specification, or in the contract detai
speci fication:
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SPECI FI CATI ONS AND STANDARDS

M LI TARY

M L- E- 6059

ML-1-6115

ML-D-6728
M L-L-6730

M L- L- 006730
M L-E-7016
M L- E- 7080
ML-C 7188
M L-M 7700
ML-C 7762
M L-F-7872
M L-G 7940
M L- H 8501
M L- A- 8591

ML-1-8670

I nstrument Systems; Pitot-Statue Tube operated,
Installation of

Wring, Aircraft; Installation of

El ectronic Equi pment, Aircraft, general speci-
fication for

Testing, environmental Electronic Equi pnent

Test Procedure for Aircraft Hydraulic and
Pneumatic systems, Ceneral

Transparent Areas, Anti-icing, Defrosting and
Def oggi ng Systens, General Specification for

Transm ssion System VI OL-STQL, General Require-
ments for

Electrical -El ectronic System Conpatibility and
Interference Control Requirenents for Aero-
nautical Weapon Systems, Associated Subsystens
and Aircraft.

Engines, Aircraft, Reciprocati n%, processes for

rrosion Protection, Preoiling and G ound

operations of

Instrument Systens; Pitot Tube and Flush Static
Port Operated, Installation of

Danpers, Engine Exhaust Flame and Gare

Light- Equipnent; Exterior, Installation of
Aircraft (General Specification)

Li Rihti ng Equi pment; Exterjor, Installation of

rcraft (General Specification)

El e?trical Load and Power Source Capacity; Analysis
0

Electrical Equipment; Piloted Aircraft Installa-
tion and Selection of; General Specification for

Conpasses, Pilot’s Standby, Installation of

Manual s; Flight

Conpasses, Installation of

Fire Warning system continuous, Aircraft Test
and Installation of I

Gages, Fuel Quantity, Capacitor Type, Installa-
?i on and C%Jibrat%lon o? P

Hel i copter Flying and Gound Handling Qualities,
Requi rements for

time Stores and Associated Suspension Equi p-
ment, General Design Criteria for

Installation of fixed guns and associated equi pment
in naval aircraft.
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ML-1-8671

Instal lation of Droppable Stores and Associ ated
Rel ease Systens

ML-1-8672 Installation and Test of Pyrotechnic Equi pnent
in Aircraft, General specification for

ML-1-8673 Instal lation and Test of Aircraft Flexible
Wapons  Syst ens.

ML-1-8675 Installation:  Arcraft arnor

ML-1-8677 Instal lation of Armament control systens and
associ ated equi pment in naval aircraft.

ML-C 8678 Cooling Requirements of Power Plant Installation

M L-T-8679 Test Requirements Gound, Helicopter

ML-1-8683 Instal lation of Oxygen Equipment 1n Aircraft

ML-1-8700 Instal lation and Test of Electronic Equi pment
in Aircraft, General Specification for

M L- D- 8706 Data and Tests Engineering Contract Requirenents
for Aircraft weapons systens.

M L- D- 8804 De-1cing System Pneumatic Boot, Aircraft General
Specification for

M L- A- 8806 Acoustical Noise Level in Aircraft; General
Specification for

M L- A- 8860 Airpl ane Stren%h and Ri?i dity, CGeneral Spec. for

M L-F-17874 Fuel Systems, Aircraft, [nstallation and Test of

M L-R-18136 Reports; Format and General Requirenents

M L- C 18244 Control and Stabilization Systems: Automatic,
Piloted Aircraft; General Specification for

M L-L-18276 Lighting, Aircraft Interior, Installation of

M L- H 18325 Heating and Ventilating Systems, Aircraft (General
Specification for)

M L-T- 18606 Test Procedures for Aircraft Cabin Pressurizing
and Air Conditioning System

M L- T- 18607 Thermal Anti-icing Equipment, Wng and Enmpennage

M L-T-18847 Tank, Fuel, Aircraft, Auxiliary External, Design
and Installation of

M L- E- 18927 Environmental Systens, Pressurized Aircraft,
General Requirements for

M L- O 19838 Ol Systems, Aircraft, Installation and Test O

M L- F- 23447 Fire Warning systens, Aircraft, Radiation sensing
_Tm)e, Test and Installation of _

M L- W 25140 Wi ght and Bal ance Control Data (For Airplanes

and Rotorcraft)

AERONAUTI CAL  REQUI REMENTS

AR- 56

Structural Design Requirenents, Helicopters
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STANDARDS

M L- STD- 250 Aircrew Station Controls and Displays for
Rotary wing Aircraft

M L- STD- 704 Electric Power, Aircraft, Characteristics and
Wilization of

M L- STD- 757 Reliability Evaluation from Denonstration Data

M L- STD- 800 Procedure for Carbon Mnoxide Detection and
_Control in Aircraft . _

M L- STD- 850 Aircrew Station Vision Requirenents for Mlitary
Aircraft

M L- STD- 877 Antenna Subsystems, Airborne, Criteria for Design
and Location of

ML-STD-14 (2 Human Engineering Design criteria for Mlitary

Systens Equi prent and Facilities
STANDRD DRAW NGS

MB- 33575 Di nensi ons, Basic, Cockpit, Helicopter

(Wen requesting specifications, refer to both title and nunmber. Copies
of this specification and applicable specification may be obtained upon
application to the Commanding Officer, Naval Publications and Fornms
Centers 5801 Tabor Ave., Philadel phia, Pennsylvania, 19120 (Code 56).

2.1.2 PUBLI CATIONS. -The following publications of
~ the issue in effect on date of invitation for bids,
forma part of this specification to the extent specified herein.

NAVAI R Instruction

13100. 4 Navy Contract Denonstration Requirenents; Admini-
tration of Documentation stemming from and
relating thereto

13100.5 M L-D-8708, Dempnstration Requirenents for Air-
pl anes, and M L-D-23222, Demonstration
Requirnents for Helicopters; the admnistra-

tion of

13100. 7 Rel ease of Naval Aircraft for Trials and Fleet
Use, Poljc% Regar ding .

13900. 1A Special Flight-Test instrumentation of the Naval

Air Test Center; Accountability and handling
procedures for

2.2 OTHER DOCUMENTS. - The fol | ow &) documents form
o . a_part of this specification. Unless otherw se
indicated, the issue in effect on date of invitation forbids shall

apply.
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Nat i onal Aeronautics and Space Administration
Technical Report No 1235

Standard Atnosphere-Table and Data for alti-
tudes to (Application for copies should be

addressed to the Superintendent of Docunents,
Government Printing Office, Washington, D. C)

Anerican Society of Mechanical Engineers

ASA Y10.7 - 1954 Anerican standard Letter Synbols
for Aeronautic Sciences. (Copies of this
ASME document may be obtained from Anerican
Soci ety of Mechanical Engineers, West 39th
Street, New York.)

Naval Air Test Center

mght Test, Rotary Wng Manual (June 1959).
Naval Air Engineering Center
NAEC- ACEL Report 533 Anthroponetry of Naval

Aviators.
3. REQUI REMENTS
3.1 (GENERAL
3.1.1 LOCATI ONS FOR TESTS.- Throughout this speci-

fication, the expression "contractor's plant"
refers to the contractor’s flight-test facilities. Flight-test facilities
other than the contractor's may be approved by test authority for parti-
cular denonstration tests. Unl'ess such changes in locations for certain
tests are so approved, all specified denonstration tests shall be per-
formed at the contractor’s plant except as follows:

(1) Dives and pull-outs with and without stores; flying
qual ities and performance; taxi, take-off. and
I'andi ng; and hydrodynanic tests shall be perforned

at the NAVAI RTESTCEN. Shipboard suitability tests
shal |l be performed by NAVAI RTESTCEN.
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(2) Tests involving the carrying and rel ease of guided
mssiles shall™ be performed at the NAVM SCEN

(Naval Mssile Center), Pt. Migu, California

(3) Armanent tests shall be performed at a |ocation
speci fied by COM NAVAI RTESTCEN.

3.1.2 TEST AUTHORITY. - For purposes of this speci-
fication, a "Test Authority" is defined as

the applicable NAVPRO (Naval Plant Representative), or the commander

of an activity or facility which is assigned by NAVAIR or by COWNAV-

Al RTESTCEN under the policy set forth in this specification, to

conduct and witness denonstrations and tests required to be perforned

under the ternms of this specification or other applicable docunents.

Test Authorities shall wtness or designate witnesses for the demonstra-

tions and tests, and shall approve denonstration plans, instrumentation

data-reduction procedures, and all test nethods and procedures for

whi ch detailed nmethods and procedures are not specified herein or in

ot her applicable documents. For test authorities other than COM

NAVAI RTESTCEN, the COM NAVAI RTESTCEN shal | furnish instructions concerning

the duties and responsibilities of test witnesses so that the actua

performance of the tests, the collection of data during the tests, the

deci sions made during and subsequent to the tests, and the reporting

and docunentation of" test results wll be consistent, conprehensive,

and serve the best interests of the Government. Tests that are

specified to be performed at one facility and that nusts of necessity,

be performed at some other facility, regardless of |ocation, shal

remain under the direction of the specified test authority.

3.1.3 HEL| COPTER CONFI GURATI ON FOR DEMONSTRATI ON

. ~ TESTS. - Except for the necessary addition of
bal last to attain specified center-of-gravity locations, except for the
necessary installation of special test instrunentation, and except as
ot herwi se approved in witing by the test authority, or by the NAVAIR
hel i copters enployed in the performance of formal denonstration tests
shall be identical, within production tolerances, to heIicoPters of
the sane contract which are to be delivered or have been delivered for
trials and to the Fleet. No special installation or deletion of any
kind shall be undertaken without the aforementioned specific witten
approval . The word "formal" in the first sentence of this paragraph
refers to all demonstration tests, the results of which are intended
to show that a design requirement has been met in the test or that
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the design is suitable for fleet use, such as a test to demonstrate
satisfactory operation of an item of equipment as part of the heli-
copter weapon system a structural denmonstration test to specified
values of limt load factor, speed, altitude, and other pertinent
paraneters even though these values may differ fromthe design

val ues; or a performance, or a flying-qualities denonstration test

to denonstrate conpliance with performance or flying-qualities design
requirenents. Distribution of variable and useful [oading, and of
bal l ast shall be satisfactory to test authorities during all demonstra-
tion tests including the contractor’s devel opment flight tests.

3.1.4 APPROVAL, QUALI FI CATI ONS, AND | NSTRUCTI ONS
FOR CONTRACTOR S PILOTS. - To eliminate
unnecessary delay in the performance of the denonstration, and to
safeguard the interests or the CGovernment, skilled pilots who are
experienced in flight testing and in the performance of all denmonstra-
tion tests, and who are properly and adequately equipped to perform
the required dermonstrations, shall be enployed in the performance of
all denonstration testS. These pilots shall be satisfactory to NAVAIR
Snd to test aut?oritiif con?ﬁrned. Cbntract%rsdshall instrgct .
enonstration pilots thorou concerning the design, aerodynamc
structural (bo?h static andgdy%an$c), ftrglional an% re?|ab| Ity
Mitations, and special or unusual characteristics of denmonstration
helicopters. These instructions shall be sufficiently thorough and
timely as to mninmze damage to or |oss of denmonstration helicopters
because of factors which are known to or are under control of con-
tractor’s design or denonstration personnel including pilots. These
requirenents for instructions to pilots are intended in part to avert
abnormal critical structural loads and helicopter responses resulting

from sudden changes in power settings or control forces, the occurrence
of retreating blade stall, etc.

3.1.4.1 FLI GHT EQUI PMENT FOR CONTRACTOR S TEST PILOTS. -
Flight equi pment worn by Contractor test pilots

shal|l be the sanme as flight equi&nent worn and used by personnel of

the Naval Service for corresponding flight operations. The Contractor

shal | take necessary action to procure, through proper channels, itens

of Naval Service flight equipment that may be required by his test

Pilots for the proper performance of helicopter denonstration tests.

[f, in the opinion of the contractor, standard hhvx flight equi pment

is not adequate and safe for histest Filots, the facts of the case

together with his recommendations shall be reported to NAVAIR
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3.1.5 RELEASE FOR FLI GHT AND OPERATING LIMT. -
Denonstration helicopters, other helicopters
of the sane nodel, and other new nodels of Navy helicopters sha
not be operated by either contractor or Navy pilots prior to release
for flight by NAVPRO after NAVAIR has authorized release for flight
and, subsequently, Shall not be operated intentionally to limts
nmore critical than those of 3.1.5.1 or 3.1.5.2 as applicable. In
the determnation of whether a planned limt of operation is or is
not "nore critical”, consideration shall be given to but shall not
be limted to the possibility that stalling an aerodynamc surface
may cause structural responses which may not be encountered at the
same |oad factor at a different speed, that sudden control nove-
ments may | npose nore critical |oads because of the rapidity of
novement of the control, that varying degrees of stability may
| npose nore critical heIicoEter responses in turbulent air or during
del i berate maneuvers, and that rapid changes in power or thrust may
| npose nore critical heIicoEter responses than sl ower changes.
Based on the extent to which the contractor has submtted contract
design data, including the results of test and other investigations”
required by pertinent contractual docments, and, usually, in direct
rePIy to a formal request fromthe contractor via the NAVPRO, NAVAIR
will initially authorize operating limts whiCh may be well inside
{i.e., less critical than the full contract design limts. NAVAIR
will, fromtinme to time, authorize nmore critical operating limts
until finally, if justified by prerequisite contract design data and
other available information, the operating limts authorized by
NAVAIR wi |l be either the full Iimts for which the contract requires
the helicopter to be (aerodymcally, structurally, and functionally)
designed, or the limts to which the helicopter nust be operated
in order that the contractor may conply with contract denonstration
requirenents. It is recognized that the NAVPRO and/or the con-
tractor may possess additional information which may justify oper-
ating limts Eursuant to 3.1.5.1 and/or 3.1.5.2 that will be nore
restrictive than those authorized by NAVAIR Normally, the initia
authorization by NAVAAIR wi || be to the limts of "normal flying"
which, for helicopter demonstration purposes, shall nean that:

(1) Normal takeoffs, hovering, and landings are
aut hori zed.
(2) Autorotation with power recovery only.

(3) For nulti-engine helicopters, flights with one
engine out, are authorized.
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(4) Flying in normal attitude is authorized with the
following Imtations:

(a) Normal load factors greater than 1.5 and |ess
than 0.5 shall not be exceeded. The take-off
gross weight shall not exceed 105% of the
Basic Design Goss \eight.

(b) An angle of bank of 30° shall not be exceeded.

(c) Flight controls, power-plant controls, and
other systems, innovations, and/or appur-
tenances shall not be rewed or operated so

as to result in rapid or abrupt helicopter
responses.

(d) (d) The speed in any direction at any altitude
shal | not exceed 0.8 times the maxinmm speed
attainable at the Basic Design Goss \ight
in sustained level flight at that altitude
with normal-rated power or thrust, or the
guaranteed cruise speed, whichever is greater

After this initial authorization for release for flight has been granted,
the NAVPRO shal | release helicopters for operation to nore critica
limts at the contractor’s plant* only after the NAVPRO has determ ned
that all contractual prerequisites to such releases have been either
conplied with or waived by NAVAIR and after NAVAIR has authorized

such releases. Requests gy contractors for release for first flight,
for release for operation to nore critical limts at the contractor’s
plant, and for release for tests at locations other than at the con-
tractor’s plant, shall summarize the status of all contractual pre-
requisites to the requested rel ease unless the required status-of-
conpletion information is contained in the Denonstration, Planning,

and Progress Report submitted to NAVAIR in which case the contractor’s
requests shall refer to sources of the necessary information

3.1.5.1 OPERATING LIMTS FOR CONTRACTCR' S PILOTS. -

~ The operating linits for contractors’ flights
shall not be nore critical than any of the follow ng:

(1) Those authorized by NAVAIR
(2) Those authorized by the NAVPRO.

*and for tests at locations other than at the contractor’ S plant

10
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(3) Those which the contractor has determ ned
or deduced to be safe based on realistic con-
sideration of all pertinent factors including but
not limted to the follow ng; results of analyses
of the whole helicopter and its conponent parts
fromthe aerodynamc, structural, and functiona
vi ewpoints; status of conpletion of tests which
may by this specification or by any of the docu-
nments listed in paragraph 2 herein, be required
to be conpleted as a PrereqU|S|te to certain
flights; and review of observations made and data
recorded during prior flights, reduced and extra-
pol ated to the maxi mum extent practicable, except
that test authorities are authorized to waive
reduction and extrapol ation of the recorded data
for tests performed pursuant to this paragraph
3.1.5.2(3) under their authority, when in their
opi nion, reduction and extrapolation of the
data are not necessary for safety prior to
further flight testing. Such waivers to expedite
flight testing shall not be construed to negate
other provisions of this docunent relating to
submttal of data

operating limts permtted by (2) and (3), above, shall be not nore
critical than those for whic satlsfactor% fatigue life and ultimte
factor of safety of 1.5 have been proven both by tests that have
been performed, and by stress or fatigue analyses that have been
accepted by NAVAIR. In the event that such tests have not been
Performed and/or appropriate stress or fatigue anslyses have not been
accepted by the NAVAIR, the operating limts permttied by (2} and
éSl, above, shall be not nmore critical than those for which satis-
actory fatigue life and a factor of safety of 2.0 have been Broven
by stress or fatigue analyses and other data that are acceptanle
to the NAVPRO

3.1.5.2 OPERATING LIM TS FOR NAVY PILOTS. - Heli-
copters shall not be flown by Navy pilots

prior to the issuance of operating limts by the NAVAIR After

I ssuance of such operating limts by the NAVAIR, the helicopters shal

not be operated by Navy pilots during Acceptance Trials, during

special tests and evaluation flights, or during Navy prelimnary

eval uations (NPE) to limts nmore critical than

11
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(1) As authorized by NAVAIR

(2) As authorized by NAVPRO for flights performed at
the contractor’s plant.

3.1.6 FLIGHT MONITORING

3.1.6.1 MMV NG PICTURE COVERAGE. Mving picture
coverage of first flights, water |andings,
taxiing, and take-offs as apglicabl e, shall be provided. Termination
y

of this requirement will be by NAVPRO. Canera equipnent will be
furnished by the Governnent, if available.

3.1.6.2 TELEMETERI NG COVERAGE. - Tel enetering coverage,

when applicable, shall be provided as planned
in the conference of 3.2.1 and approved in the Demonstration |nstru-
nentation Reﬁ)ort. The use of telemetering on other denonstration
flights shall be at the discretion of the contractor as approved by
test authorities. At the Instrunention and Test Planning Con-
ferences required by 3.2.1, and prior to procurenment and installation
of telenmetry equipment, the followi ng shall be determ ned:

(1) Conpatibility of proposed telentering egui prent
with NAVM SCEN (Naval Mssile Center) an
NAVAI RTESTCEN ground equi pnent .

(2) Conpliance with existing NAVAI RTESTCEN or NAV-
M SCEN telemetry standards as applicable.

(3) Incorporation of back-up source of power to
assure continuity of transmission in the event
of a power failure.

(4) The extent to which telemeteing coverage will

be enployed during denonstration flights wtnessed
by the test authorities.

3.1.6.3 CHASE Al RCRAFT. - Chase helicopters or air-
craft shall be used for the first forward
flight of a new model helicopter. For other flights at or near the

contractor’s plant, determnation of whether or not chase aircraft
are to be used shall be made by the NAVPRO. Chase aircraft will

be provided by the test authority during tests and denonstrations
which test authorities determne require chase aircraft.

12
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3.1.7 HELI COPTER CHANGES AND ADJUSTMENTS. - Subse-
quent to release of helicopters for denmonstra-
tion tests at NAVAI RTESTCEN, no replacenments, alterations, changes,
or adjustments other than those required by normal maintenance pro-
cedures shall be made unless approved by the COVNAVAI RTESTCEN and/ or
NAVAIR subject to the requirenents specified below. Wen a
repl acenent, alteration, change, or adjustnent, which would not be
required by normal maintenance procedures, becones necessary, or
appears to the contractor or the COWAVAI RTESTCEN to be necessary,
because of a dangerous or damagi ng occurrence (such as a violent
response of the helicopter or control surface, or yielding, excessive
wear, or failure of a region of the structure or excessive or un-
usual vibration), or because of any malfunction (such as the failure
of an engines or of the transmission, or some other item of equipnent
necessary to continue to operate normally), or for any other reason
during the tests at NAVAIRTESTCEN, the contractor shall submit
Concurrently to NAVAIR and to the COVNAI RTESTCEN:

(1) Arealistic technical evaluation of the signi-
ficance of the disclosed design and construction
deficiency, or other mason for the occurrence

(2) Arecord of tests at the contractor’s plant which
di sclosed the deficiency or, if applicable, an
expl anation as to why the deficiency was not
di scl osed and/or reported during tests at the
contractor's plant.

(3) Description of proposed corrective action in-

cluding recommendation of interim operating
restrictions for helicopters of the sane design.

(4) Technical justification of proposed corrective
action.

(5) Schedules for changes to contract design data
and changes to helicopters consistent with the
proposed corrective action.

(6) Engi neering change proposal includin? tests to be
repeated to satisfactorily demonstrate the changed
hel i copter.

3.1.8 FLI GHT PLAN RELEASE. - The contractor shal

prepare flight plans coyerlnﬂ tests and
procedures to be followed by the flight crew during the demonstration,
for approval by NAVPRO. The flight plans shall include operating

13
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restrictions approved by NEVAIR or NAVPRO. The flight plan may cover
nore than one flight or extend beyond one day, provided the planis
not changed after release by the NAVPRO

3.1.9 TEST | NSTRUMENTATI ON

3.1.9.1 GENERAL. - The contractor shall determne the
kind and anmount of special flight-test

instrunentation necessary to conply with the denonstration require-
nments of this specification. Pursuant to NAVAIR Instruction 13900. 1A
and by conferring with representatives of NAVAI RTESTCEN, the contractor
shal | make maxi mumutilization of government-furnished equi prent (GFE)
as is available at the time of the conference of 3.2.1 fromthe
Special Flight Test Instrunentation Pool ESFTIP) at NAVAI RTESTCEN

| other required instrunentation shall be furnished by the contractor
as contractor-furnished equi pment ((CFE). The nethod of data acquisi-
tion, the number and type of recording devices, and the information
required by itens &}) thorough (4) of 3.19.2.1 for each denpnstration
shal | be proposed by the contractor for NAVAIR approval and subsequent
inclusion as an appendix to the addendumto this specification
NAVAI RTESTCEN participation in review and verification of suitability
of the proposed instrumentation will be required.

3.1.9.2 | NSTALLATI ON, CALI BRATI ON, AND MAI NTENANCE. -
The contractor shall titan and calibrate
all aircraft instrumentation used in performng the demonstrations.
All instrunents and instrument systems shall be installed in accor-
dance with the highest standards of nechanical and electrical installat-
ion practices. Al tranducers and ga?es shal | be properly located,
shal I be properly danped, shall have flat frequency response character-
istics commensurate wth the frequencies of excitation of the variable
to be measured, and shall be properly nounted to assure valid neasurenent
and freedom from extraneous excitations. The maxinmum tinme |ag between
any two or nore channels requiring time correlation shall not exceed
the time constant corresponding to the channel having the |owest flat
frequency response requirenent. The flat frequency response shall not
be l'ess than 60 CPS for all strain gages, accelerometers, pressure
traducers, and displacenent and velocity measuring instrunents
Magnetic tape recorders, if installed and used on denonstration aircraft
at NAVAIRTESTCEN, nust be conpatible with the existing ground station
equi pment at NAVAIRTESTCEN.  Tel enetry equi pment, if installed, shall be
in accordance with 3.1.6.2. Calibration of each transducer or gage
installation shall be made through the

14
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sane signal conditioning e uiﬁnent that will be installed on the
demonstration aircraft, and shall be made to at |east the maximum
range of’ excitation expected during the course of the demonstration.
Cal 1 bration test data shall be obtained and recorded during both
i ncreasing and decreasing val ues of the pertinent parameter  which
the instrument is intended to nmeasure, to assure repeatability and
freedom from hysteresis. Al strain ?age installations on sinple
and conpl ex structures shall be installed to mnimze interactions
or "cross-talk” durin% conbi ned | oadi ngs; such interactions as do
exist shall be properly accounted for during the calibration. In-
stallation of strain gages which are inpractical to calibrate shal
be resorted to only if it can be shown, prior to such installation,
that the conputed loads from such installations are neaningful and
useful, and provided further, that the nethods of gage applications
and | oad cal culations from strain gage output, gage factor, and
ghysical constants or the nenber are acceptable to the Test Authority.
he instrumentation shall be operated and maintained by the contractor
during the denonstration. If, during the course of the demonstration,
it becones apparent to the Test Authority that there is a change in
the calibration of certain instrunents, such instruments shall be
recalibrated their recalibrations shall be wtnessed and accepted
in accordance with 3.1.9.4 and 3.1.9.5. A detailed description
of all instruments and recording devices, methods O calibration.
| ocations or instruments, and calibration data for each denonstration
aircraft shall be submtted as sifarate appendi ces to the report
required by 3.19.2.3. Such appendices shall be submtted at |east
tﬁo months prior to the tine the aircraft is scheduled to arrive at
the test site.

3.1.9.3 CHECK- CALI BRATIONS. - The contractor shal

make previsions in the design of the recording
system so that, where practicable and feasible, all contractor-installe
demonstration instrumentation shall be check-calibrated by NAVAI RTESTCEN
before conmencing a denmonstration at NAVAIRTESTCEN. Such cheek cali-
brations will be made through the helicopter recording system and
ground station equi pment, while vibrating and/or shock |oading the
recorder thru its mounts, by renmoving the recorder from the helicopter
and suitably mounting the recorder on a test fixture. In lieu of vibra-
ting the recorder during such check-calibrations and subject to con-
currence bg NAVAI RTESTCEN, the contractor na% perform | aboratory tests,
wi tnessed by NAVAI RTESTCEN, to assure that the application of vibration
and/or shock |oading through the helicopter recorder nounts, will not
degrade the demonstration data. The frequency and anplitude of vibra-
tion and/or shock |oading of the nounts shall be that which sinulates

15
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the expected environment during the denonstration. In addition, for
magnetic tape recording systens, dynam c response checks shall be made
throu%h the recording systemand ground station equi pment to assure
(1) that freedomfrom extraneous noise or titrations exists, (2)

that each channel has flat frequencz response commensurate with the
paraneter to be neasured, and (3) that the maxinmumtine |lag betweeb
any two or more channels requiring time correlation does not exceed
the tine constant corresponding to the channel having the |owest
flat frequency response requirement. Were such check-calibratiom
show significant departures from previous calibrations, a conplete
re-calibration shall be made in accordance with 3.1.9.4 herein

3.1.9.4 RE- CALI BRATIONS. - All denonstration instru-
nentation, if deenmed practicable and feasible
by the Test Authority, shall be re-calibrated every three nonths. The
foregoing period of time may be increased or decreased by the Test
Authority, depending on the nunber and type of flights schedul ed for
continuing or conpleting the demonstrations. Al contractor-installed
instrunentation shall be re-calibrated by the contractor at the con-
clusion of the denpnstration. For demonstrations perforned at
NAVAI RTESTCEN, whenever re-calibration of instruments is required under
the provisions of 3.1.9.2, 3.1.9.3, or 3.1.9.4, re-calibration of
those instruments for which calibration facilities exist at NAVAIR-
TESTCEN shal | be made by NAVAIRTESTCEN. Al other re-calibration
reguired bg the aformentioned paragraphs shall be made by the contractor
and shall be witnessed and accepted in accordance with the procedures
of 3.1.9.5. The results of" all re-calibrations for each of the deno-
stration aircraft shall be submtted as revisions to the calibration
apppendi ces of the rerort required by 3.19.2.1.

3.1.9.5 ACCEPTANCE AND W TNESSI NG PROCEDURES. -

Formal acceptance, by representatives of the

TEst Authority, of all instrumentation systeminstallations for each
demonstration aircraft shall be performed at the location at which
the demonstration tests are to be perfornmed, as specified in 3.1.1
In lieu thereof, and subject to the aPProval of COVWNAVAI RTESTCEN
such acceptance may be perforned at the contractor's facility, or
ot her de5|?nated | ocations at |east two weeks prior to delivery of
the aircrart at the test location, to preclude serious delay in the
contractor’s devel opment program Concurrent or prior to the fore-
going acceptance of instrumentation installations, contractor cali-

ratrons of all instruments shall be witnessed by representatives

of the Test Authority. The Test Authority may designate other

16
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governnent representatives to witness instrumentation calibration in
accordance with the previsions of 3.1.2. Such witnesses shall adhere
to the follow ng mninmum requirenents.

(1)

3.1.9.6

Installation. - The installation of transducers
and gages, and signal conditioning and recording

systems shall be reviewed and inspected to
assure:

(a) acceptable workmanship and proper |ocation

and mounting of all instruments and rel ated
syst ens;

(b) that the signal conndjtionin? equi pment  does
not have any deleterious effects on measure-
nment accuracy and data reduction

(c) that magnetic tape recorders and telenetry
equipment, if installed and intended to be
used at NAVAI RTESTCEN, has been established as
conpatible wth NAVAI RTESTCEN ground station equi pnent.

Calibrations, - Where practicable, all calibra-
tions shall be Wtnessed to assure that valid
calibrations are repeatable, that the instruments
have no adverse hysteresis effects, and that

each instrument is calibrated to at |east the
maxi mum val ue of the parameter expected to be
attained during the denonstration.

Acceptances. - The Test Authority’s witten
acceptance of the instrumentation installation
and calibrations shall be delivered to the con-
tractor and acknow edged by the contractor prior
to commencing the denonstration tests.

| NSTRUVENTATI ON PACKAGE RECOVERY. - Provision
shall be made for pilot jettisoning and subsequent

recovery of the instrunentation records, or appropriate designed
protection shall be provided for the instrumentation installations
to withstand crash damage, in the event of |oss of the helicopter.

3.1.9.7

REMOVAL OF TEST | NSTRUMENTATION. - After com
pletion of all demonstration tests specified

herein, to the satisfaction of NAVAI RTESTCEN and NAVAIR and upon
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request by NAVAIR the contractor shall renove all special flight
test instrumentation fromthose test helicopters as specified by
term of the contract and restore those helicopters to the fleet
delivery configuration.

3.1.10

REQU REMENTS PRIOR TO FIRST FLIGHT. - Prior
to first flight the contractor shall have;

Submitted an acceptabl e Demonstration-Instru-
nentation Report. (3.19.2.1)

Subnitted the Denmpnstration, Planning and progress
Report (3.19.2.2) material which is specified to
be submtted concurrently with the Denonstration-
I nstrunentation Report.

Subnmitted the Flight Stress Survey Report, the
Vibration Report, and the Flight Endurance Pro-

gram Report.

Submitted those structural des;%n data and per-
formed those structural tests which contract
Design Data Requirements specify shal | be sub-
mtted or performed prior to release for flight.

Submitted a report of estimated flying qualities
in accordance with Contract Design Rata Require-
nents.

Performed power-plant installation tests in
accordance with Spec M L-E 6059 and ot her
related specfications for turbo-prop and turbo-
jet engines.

Per f or med fire-detecting-systen1tests in accord-
ance with Spec ML-F-7872 or ML-F-23447, as
appl i cabl e.

Submitted acceptabl e weight-and-bal ance data in

accordance with Spec ML-W25140 and weighed the
aircraft.

18
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(9) Satisfied theNAVPRO that safe egress fromthe
aircraft will be practicable to acconplish under
emergency flight situations.

(10) Qbtained release for flight fromthe NAVPRO
3.2 PLANNI NG CONFERENCES

3.2.1 | NSTRUMENTATI ON CONFERENCE. - To facilitate
acconpl i shment of all denonstrations and in accor-
dance with the requirements of 3.1.9 the contractor shall confer
with representatives of NAVAIRTESTCEN. The visits to NAVAI RTESTCEN
concerning any tests shall start at |east 12 nonths prior to the
schedul ed release of the first aircraft for flight to (1) provide
satisfactory lead times for procurement of instrumentation which,
at the time of the conference, may not be available as contractor-
furni shed eggi ment (CFE) or fromthe SFTIP as governnent-ftuni shed
equi pment (GFE), and (2) to facilitate conpliance with other pro-
visions of this specification

3.2.2 CRU SE CONTROL TEStS PLANNING CONFERENCE. A
prelimnary conference shall be held at |east

4 nmonths prior to the fuel consunption tests. The contractor shal

confer with NAVAI RTESTCEN to review prelimnary test data already

avail able, to establish the test nmethods, and to establish the data

presentation format and data reduction procedures to be used in

Brepar|ng the final flight performance data. Additional conferences

etween the contractor and NAVAI RTESTCEN shal | be hel d as necessary

to resolve problens as they arise during the flight test program

NAVAI R (AI'R-5363) shall be advised prior to each conference.

3.2.3 PRE- NAVY PRELI M NARY EVALUATI ON CONFERENCE. -

Not later than one week prior to the expected
start of each phase of the evaluation, a CONference shall be called by
NAVAI R at NAVAI RTESTCEN of representatives of the contractor, NAVPRO
NAVAI R, and NAVAI RTESTCEN.  The conference is to review the results of
all flight tests acconplished prior to that phase of the evaluation, and
to review the extent to which pre-evaluation requirenments have been com
pleted, including the required operating flight envel opes. The contractor
shal | define the configuration of” the helicopter to be utilized during the
eval uation phase.

3.2.4 POST- NAVY PRELI M NARY EVALUATI ON CONFERENCE

Fol | owing receipt of the final NAVAI RTESTCEN
Report of each phase of the evaluation a conference shall be called by
NAVAIR at NAVAIR of representatives of the contractor, NAVPRO, NAVAIR-
TESTCEN and NAVAIR. The conference is to establish disposition of
corrective action and contractor or government responsibility of each
deficiency reported by the evaluation team Recommended Corrective
action and possible alternatives along with schedul es and product ion
effectivity shall be provided by the contractor for each reported de-
ficiency to facilitate review by NAVAIR for the purpose of determ ning which
of the deficiencies nust be corrected by the contractor prior to conencing
the next eval uation phase. 19
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3.2.5 PRE- STRUTURAL DEMONSTRATI ON' CONFERENCE

Not less than two weeks prior to the expected
start of tests of 3.7.3 and 3.7.4 at NAVAIRTESTCEN, a conference will
be called by NAVAIR at NAVAI RTESTCEN of representatives of the contractor
NAVPRO, NAVAIR and NAVI RTESTCEN concerned. The purpose of this
conference shall be for Covernment personnel to select the critica
control movements, positions and notions of appurtenances, and the
oEeration of pilot-overiding flight control systems to be used during
the tests based on a review of results of flight tests acconplished
during the contractors develoopnental flights. Data to be reviewed
at this conference shall have been submitted to the cognizant NAVPRO
at least two weeks prior to the schedul ed date of the conference for
transmttal to other entities concerned.

3.2.6 PERFORMANCE TESTS CONFERENCE. - At |east six
nmonths prior to the performance tests of
&zra?raehs 3.8.3, representatives of the contractor shall confer with
VAI'RTESTCEN personnel to discuss the Procedures and nethods for
reduction of data to be used by the contractor during these performance

tests.

3.3.1 GENERAL/ - After first fIightNgrior to initial

. . deI!verY of helicopters for | NSURV Acceptance
Trials, Navy pilots designated by the COWAVAI RTESTCEN will perform
normal ly in five phases, the NPE &vay Prelinmnary Evaluation). A
phase consists of one or nore flights by the Eval uation Team and each
phase will be terminated by COWNAVAI RTESTCEN. Phase | of the Navy
Prelininary,EvaIuation shal | be perforned immediately subsequent to
the inspection pursuant to 3.3.4.1, normally approximtely 90 days
after the contractor's first flight of the helicopter. Additiona
phases, as required, will be performed at times appropriately related
to the devel opment of the design by the contractor as the. allowable
flight envelope is increased, or to evaluate changes incorporated
in the helicopter to correct deficiencies, but, in general, shall be
within four nonths of the preceding phase. The final phase will be
just prior to initial delivery of helicopters for INSURV Acceptance
Trails. The evaluation flights will be made at the contractor’s plant
unl ess ot herw se authorized by the COWAVAI RTESTCEN

20
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3.3.2 PURPCSE. - The purposes of the Navy Prelimnary
Evaluation are as follows:

(1) To determine at the earliest possible opportunity,
the conmbat potential and gross deficiencies of
the helicopter and thereby, enable an estimte
to be made of the degree to which operationa
requirements will be net.

(2) To highlight the need for and to allow early
correction of deficiencies.

(3) To evaluate changes incorporated to correct defic-
i enci es.

(4) To determine when the helicopter is suitable for
I NSURV Accept ance Trials.

3.3.3 CONTRACTOR S RESPONSI BILITY. - The contractor shal
configure the test helicopter for the NPE as
aﬁproved for the contractor's denonstration, or as agreed upon between
the contractor and the Test Authority during the pre-NPE conference
Recording instrumentation, if installed in the helicopter for the
Contractor's flight tests, shall be in operation, but need not be
specifically installed for the Navy Prelimnary Evaluation unless
SEecificaIIy requested by COWNAVAI RTESTCEN. Cockpit instrumentation
shal | not be changed fromthat used by the contractor unless speci-
fically requested by COVMNAVAI RTESTCEN. Requests for special instru-
nentation shall be so submtted that necessary installation and/or
changes can be made prior to scheduled date for the NPE. The contractor
shal | have shown by flight, fatigue, nechanical citability, and
vibration tests, and other analytical data, that within the allowable
flight envel ope, the helicopter is aerodynanicallg, structurally, and
functionally safe for the tests to be performed by Navy pilots. The
contractor shall install and evaluate the effects of nodifications
necessary to provide an adequate flight envelope for the Navy Pre-
limnary Evaluation. The contractor shall furnish such services and
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3.3.3 (Cont)

materials as are necessary to keep the helicopter(s) in satisfactory
operation during the evaluation. The contractor shall provide services
and instruction to acquaint Navy pilots with operation of equipment,
operating techni ques, special characteristics, handling qualities,

emer gency e?ress procedures, and other factors necessary to assure
adequate safety during flights by Navy pilots. Data processing and
reduction shall be provided as required by NAVAI RTESTCEN

3.3.3.1 NPE Al RCRAFT UTI || ZATI ON SCOPE. - An aircraft
assi gnment/ NPE schedul e shall be delineated in

an appendi x to each addendumto this specification approved for contract
appl I cati on.

3.3.4 REQUI REMENTS PRIOR TO NAVY PRELI M NARY EVALUA-
TION. - The contractor shall have satisfied

the responsibilities stated in 3.3.3 prior to any evaluation. The

flight envel ope required for the prelimnary evaluation, shall be in-

cluded in the first and subsequent Denonstration Planning and Progress

Reports (3.19.2.2), with a summary of the substantiation data, to clearly

show the progress of the demonstration. Prior to departure of the

NAVAI RTESTCEN pilots for the eval uation, NAVAIR shall have authorized the

NAVPRO to rel ease the helicopter for evaluation flights and shall have

i nformed the NAVPRO and the NAVAI RTESTCEN of the o&erating [imts that

have been established for flight by COVNAIRTESTCEN designated pilots
during the Navy Prelimnary Eval uation

3.3.4.1 INSPECTION. - A conplete inspection of the heli-
copter and conponents to be used during NPE shal

have been acconplished prior to the Phase | Evaluation. The scope of

this inspection shall be as approved by the COWNAIRTESTCEN during the

pre-eval uation conference for that phase. The contractor shal

perform the inspection under the supervision of the NAVPRO. The results

of the inspection shall be reported to the NAVPRO

3.3.5 PHASE |, NAVY PRELI M NARY EVALUATI ON
3.3.5.1 SCOPE OF EVALUATION, PHASE |. - For the information
and gui dance of the contractor in his preparation

for the Navy Prelimnary Evaluations Phase | shall consist of, but not
necessarily be restricted to, the follow ng:
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(1) Ceneral

(a) Functional checks of all installed and oper-

ating equipment in the test helicopter
(Fomer-plant, flight-control, hydraulic
electrical, avionic, instrument, arnanebtm
phot ographi c, and other inportant Systens)
for conformance with the design m ssions

of the helicopter.

(b) Evaluation of equipnent installations in each

Cockpi t.

Handling Qualities. - Evaluation of Iongitudinal
lateral, and directional stability and control at
basi C design gross weight and md-cg as fol | ows:

()

(b)

Taxi, ground handling, and nechanical instabi-
lity characteristics.

Takeoff and |anding Characteristics, including
hovering, sideward and rearward flight, clinb
out,and and transition Characteristics

Hydrodynam ¢ characteristics, including take-

O f, hovering in ground effect, |andings,
taxiing, trimangle limts, and spray character-
istics as applicable.

Hover, clinb, cruise, mneuvering, descent,
and autorotative characteristics, including
effects of power, and configuration changes.

Buffet, vibration, and noise characteristics
in steady unaccelerated flight in 10 knot

increments fromhover to maxinun permssible
ai r speed.

Control characteristics with alternate and

emergency system in operation as appli-
cabl e.

Qther applicable item that nmay be specifi-
cally requested by NAVAIR
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Performance. - Items of paragraph 3.8.3, item
specified by NAVAIR in the addendumto this speci-
fication for the particular nodel helicopter at
the basic design gross weight and normal c.g.

and the follow ng:

(a) V,at sea |evel

(b) Mxinumrate of clinb in forward flight at sea
level with NRP

(c) Power required to hover out of’ ground effect at
sea |evel

(d  Rate of descent in steady state autommtion at
various Conbinations of forward speed and roter Speed.

(e) Mssion profile and prelimnary cruise control
(f) Service ceiling with NRP

(g) Oher items not included above that are contract
guar ant ees.

Special Equipment. - Al installed and operating
speci al eguipnent such as photographic, armanment,
sonar, and rescue and cargo hoists, shall be tested
or checked for safe and proper functioning, and
ability to performthe mssion intended within the
limtations of the established flight envel ope.

The applicable functional tests listed in 3.3.5.2.8.2
and 3.3.5.2.9.2 shal| be used as guides by COVNAVA R-
t ESTCEN to acconplish the desired test program

REQUI REMENTS PRI OR TO PHASE-1 NAVY PRELI M NARY
EVALUATI ON

FLYING QUALITIES . - The contractor shall have
denonstrated safety of flight throughout the

flight envel ope under the fol | owing conditions:

(1) Takeoffs, hovering, |andings, sideward and rearward

flight, autorotative characteristics with power
recoveries, one-engine-out landings for nulti-engine,
and autorotative landings for single-engine hel i copters
in accordance with tests (b), (c. 1 to 20 knots, «c.2

c.3), (d), (f.1b) and (p) of Table 3
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(2) Longitudinal stability and control characteristics
at representative forward and aft CG positions at
the normal take-off gross weight in accordance with
the applicable procedures of tests (e), (f.la),
(g-1), (h), (i), (i.1), (k), (1.1) and (n.1) of
Tabl e 3.

(3) Lateral Directional flying qualities in accordance
with the procedures of tests (f.2 and f.3), (g.2 and

g.3), (h), (i), (3.2), (k), (1.2, (1.3), (M, and
(0) or Table 3.

(4) Dynanic stability in accordance with the procedures
of tests (m2, n8 and mi), Table 3.

(5) Vibration characteristics specified in 3.7.4.

3.2.5.2.2 REQUI RED FLI GHT ENVELOPE. - The powered fli ght

envel ope shall be at least that of normal flying as
defined in 3.1.5 except that the maximum forward flight speed at any alti-
tude fromsea level to critical shall be at |east the maxi mum obtainable at

the basic design gross weight in sustained level flight at that altitude
with normal rated power.

3.3.5.2.3 ROTOR(S) STRESS SURVEY. - The helicopter contractor

. shal | have performed a prelininary stress survey on
the main rotor(s) and tail rotor (if installed) throughout the required
envel opes the scope of which is defined in 3.7.6.

3.3.5.2.4 EMERGENCY ESCAPE SYSTEM - The contractor shall have
demonstrated by test that the escape system provided

for the helicopter is adequate for personnel safety throughout the required
flight envel ope.

3.3.5.2.5 POAER PLANT SURYEY

3.3.5 .2.5.1 POAER PLANT VI BRATION SURVEY. - The aircraft contractor
shall performsuch flight and ground tests as may be
necessary to collect the required vibration data on the power plant
installation(s). Vibration data requested by the power plant manufacturer
via NAVAIR shal | be provided by the aircraft contractor to the manu-
facturer to Pernit his determning the extent to which vibration of
the airframe/power plant conbination may affect the power plant. The
scope of the vibration survey and the data recorded stall be sufficient
to facilitate evaluation of the static, dynamc, repeated-|oad, and
durability design reliability of the power plant/airframe installation
by the power plant manufacturer and by the Government. Instrunentation
shall be sufficient to determne vibration characteristics of the
power plant Installation at frequencies corresponding to all inportant
forcing frequencies. Instrunmentation installed internally in the pwer
plant shall be installed by the power plant manufacturer. The aircraft
contractor is responsible for the collection of all data. The power plant
Vibration Test Plant Report shall be prepared by the air-contractor
and submitted via the power plant %5
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manufacturer to the NAVAIR for acceptance at |east two nmonths prior
to performing the tests. Instrunentation necessary for these tests
will be furnished by the Governnment, if available; otherwise the
necessary instrunmentation shall be furnished b% the aircraft con-
tractor. The results of the tests shall be submitted by the aircraft
contractor via the power plant manufacturer to the NAVAIR in the
Power Plant Vibration Survey Report. The foregoing requirenents

apply both to contractor furnished power plants and to governnent
fBPnyshed power plants. If the resflts OP the survey ag det erm ned
by NAVAIR indicate unsatisfactory vibration characteristics of the
power plant installation, the Government will place the responsibility
for correction in each specific case. The aircraft contractor shal
repeat the survey as may be necessary to denonstrate correction of
the unsatisfactory characteristics

3.3.5.2.5.2 POAER PLANT | NSTALLATI ON TEMPERATURE SURVEY. - The
, ,helicogter contractor shall performflight and

ground tests specified in Pec ML-C-8678 to demonstrate that the

power plant installation will meet the requirements of Spec ML-C

8678 and spec ML-T-8679. The results of these tests shall be sub-

mtted to NAVAIR for provisional acceptance pending conpletion of

I NSURV Acceptance Trials upon which final apFrovaI will be based.

Instrunentation necessary for these tests wll be furnished by the

Covernnent, if available, and shall be listed as part of the Denonstra-

tion Intrunentation Report required by paragraph 3.19.2.1.

3.3.5.2.5.3 COVPRESSOR | NLET TURBINE OUTLET SURVEY. On
turbine engine. installations, a static and tota

pressure survey shall be nmade "at the conpressor inlet. A total pressure
survey shall also be made at the turbine outlets. These surveys

shal | "be made for the takeoff, power-approach, rearward flight, maxi-

numyaw to right and to left, hover in ground effect, hover out of
round effect, and |evel flight conditions for helicopter speeds from
over to V. Ar flow shall also be determned for the foregoing
conditions. Instrumentation for these surveys shall be in accordance

with the recommendation of the engine manufacturer as approved or

nodi fied by NAVAIR

3.35.2.6 LIMT FLIGHT TIME FOR NPE HEL|I COPTERS. - The tota

. nunber of flight hours accunul ated on any one
hel'icopter flown by NaVY pilots in an NPE evaluation shall not exceed
one-half of the total nurmper of flight hours accunulated on any one
hel'icopter of the nodel used in the contractor’s develonental flight
tests, unless otherw se approved in witing by NAVAIR
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3.3.5.2.7 PRELI M NARY MECHANI CAL | NSTABILITY TESTS. - Pre-
o . |imnary nechanical instability tests, the scoPe

of which is defined in the Contract EES|3n Data Requirements, sha

have been perforned and the data reported to NAVAIR

3.3.5.2.8 ARMAMENT

3.3.5.2.8.1 STRUCTURAL SAFETY. - The helicopter contractor

shal | performsuch ground tests and flight tests
as are deened safe by the contractor within the established flight
envel ope to to denonstrate the structural safety and adequacy of installa-
tion of all armanent and associated equipnent (Paragraph 3.11). The
armament and associ ated equi prent shal | include, as applicable, guns,
rockets, droppable stores, mssiles, mounts, attachments, release
equi pment, control equipment, and bonbing/ navigation system Sinu-

| ated shapes of correct weight shall be used if service type equi pnent
specified is not available.

3.3.502.8.2 FUNCTI ONAL TESTs | - The helicopter contractor shall
perform functional tests to the extent that suit-
abl e operational equipment is available to demonstrate safe and Proper
operation of the equipnment tested. Gound functional tests sha
include firing of guns, mssiles, and rockets as applicable; armng
and rearmng; fit testing; release of all droppable stores (norma
and emergency rel ease); adequacy of safety devices; adequacy of
handl i ng equi prent ; adequac% of installation clearances; evaluation
armament control items within the cockpit; and the operation of
bormbi ng/ navi gati on system Flight functional tests shall include
further evaluation of armament control items within the cockpit;

tests of release and control system firing of guns, nissiles and
rockets as applicable; normal and energency release of applicable
stores; and the operation of bonbing/navigation system

3.3.5.2.9 PHOTOGRAPHI C

3.3.5.2.9.1 STRUCTURAL SAFETY. - The helicopter contractor

shall perform as applicable, such ground tests
and flight tests as are deened safe by the contractor within the
established flight envelope, to deternine the structural safety and
adequacy of titillations of all photographic and associated equi pnent
(para. 3.16). The photographic and associated equi pnent shall include
as applicable, caneras, nmounts, canera doors and wi ndows, viewfinders,
control equipnent, spare photographic equi pnent, and pzrotechic
illumnants. Sinulated shapes of correct weight shall be used if
service type equi pnent specified is not available.
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3.3.5.2.9.2 FUNCTIONAL  TESTS. - The helicopter contractor shall

. _ erformfunctional tests to the extent that suitable
operational equipnment is available to denonstrate safe and proper
oFeratlon of the equipment tested. Gound fUnctional tests shall in-
clude check tests of the photographic equipnent |isted above, check
for adequacy of handling equipnent, and a check for adequacy of
installation clearances. Flight functional tests shall include further
checks for the photographic control equi pnent, mounts for caneras
and rel ated equi pnent, accessibility and suitability of camera contro
panel, and the viewfinder installation

3.3.5.2.10 EQUI PVMENT TESTS. - The gaseous ﬁroducts of com
bustion tests of 3.12.2°1 and the oxygen equi pment
tests of 3.12.2.3 shall have been performed satisfactorily, as

appl i cabl e.

3.3.6 PHASE |1 AND SUBSEQUENT PHASES, NAVY PRELI M NARY
EVALUATI oN
3.3.6.1 SCOPE OF EVLUATION. - For the information and

o Puidance of the contractor in preparation for the
Navy Prelimnary Evaluation, the scope of Phase Il and subsequent

phases shal | consist of:

(1) Re-evaluation of those characteristics that are
affected by changes installed since conpletion
O Phase I.

(2) Evaluation of those items planned to be performed
lﬁ Phase | that were not conpleted during that
phase.

(3) Evaluation of the items of Phase | at critical
conbi nations of helicopter weight and CG incl-
overwei ght characteristics.

(4) Evaluation of the helicopter for the expanded
envel ope and further investigation of characteris-
tics not fully evaluated preciously.

3.3.6.2 REQU REMENTS PRI R TO EVALUATION. - Correction of
. all_#reV|ous hase discrepancies reported as -

mandatory in the NAVAI RTESTCEN NPE report shall have been acconplish

unl ess otherwise specified by NAVAIR The tests of 3.3.5.2.5 shal|

be performed to speeds up to at least V., The mechanical instability

tests shall have been conpleted and the results submtted to NAVATR

The tests of 3.3.5.2 shall have been extended through the required

envel ope.
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3.3.6.2.1 FLYING QUALITIES TESTS. - Contractor's flight tests
shal | have denonstrated safety-of-flight throughout
the envel ope of 3.3.6.2.2 for at least the conditions of 3.3.5.2.1 with the

wei ght and c.g. envel ope expanded to include critical conditions

3.3.6.2.2 REQUI RED FLI GHT ENVELOPE. - The flight envel ope

shal | be significantly extended over the previous
Phase envel ope, as determned by NAVAIR and shall be at |east speed
to Wi (for Phase II) and load factors of 2g and Oy, or 0.8 N, wnich-
ever is less, and zero G

3.3.7 FINAL PHASE, NAVY PRELI M NARY EVALUATI ON

3.3.7.3 SCOPE OF EVALUATION, FINAL PHASE. - This phase shal
consist of evaluation at critical conbinations

of helicopter weight and CG to determne that the helicopter is ready

for INSURV. Acceptance Trials, including

(1) Re=evaluation of those Characteristics that are
affected by helicopter changes installed since
conpletion of prior phases

(2) Evaluation of helicopter to the limts of the
flight envel ope required for the INSURV Acceptance
Trials of the item of Phase | (repeating only
those items affected by the larger flight envel ope).

(3) During the final phase, or whenever the first
helicopter with all system installed and opera-
ting is in flight status, an evaluation of the
hel I copter weapons system installation shall be

erformed and shall i1nclude, but not necessarily
e restricted to the fol | ow ng:

(a) Functional and accuracy checks of gun, bonb-
sight, rocket-rack, guided-mssile-launcher
fire-control, and other armament installa-
tions, systems, and equi pment; and photographic,
electrical, and electronic equipnents.

(b) Flight tests of tracking characteristics and
gunnery runs.

(c) Right tests of fire-control systems and firing
runs at a suitable target.

(d) Fli?ht tests of guided-mssile-control system

including launch and guidance to intercept or
I npact on a suitable target.
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(e) Suitability of external stores and store
drops. The quantity and types of stores
shall be as specified in the addendumto
this specification.

(f) Qualitative inspections of all antenna installat-
| ons.

3.3.7.2 REQUI REMENTS PRI OR TO EVALUATION, FINAL PHASE. - Al

previ ous phase discrepancies reported as mandatory
by NAVI RTESTCEN shal| have been corrected unless otherw se specified
by NAVAIR. The tests of 3.3.5.2 shall have been extended through the
required envel ope.

3.3.7.2.1 FLYING QUALI TIES TESTS, FINAL PHASE. - The contractor

shal | have denonstrated safety-of-flight throughout
the envelope of 3.3.7.2.2 for at Least the conditions or 3.3.5.2.1 except
that the gross weights shall be all that are required by the contract de-
tail specification, and the center of gravity linmts shall be maxi mum
forward and maxinum aft.

3.3.7.2.2 REQUI RED FLI GHT ENVELOPE, FINAL PHASE. - The con-
tractor shall have performed flights at his plant

to the full limts specified for the tests of 3.7.3 and 3.7.4.

unl ess otherwise authorized in witing by NAVAIR Contractors’ re-

quests for such authorizations shall include discussion of the advantages

to the Governnent, including changes in flight-test costs of such an

authorization. The Contractor also shall have determned during

devel opnental flight tests at his plant static |ongitudinal instability,

desiraple vibrational intensity, blade stall or other characteristics

which limt the useful lift capabilities of the helicopter.

3.3.7.2.3 OTHER TESTS, FINAL PHASE. - The applicable armanent
denonstration specified under 3.11 and 3.3.7.1(3)

above, and applicable equi pment denonstrations of 3.12 shall have been
per f or med.

3.4 BOARD OF | I NSPECTI ON AND SURVEY TRial S (I NSURV)
3.4.1 GENERAL
3.4.1.1 CONFI GURATI ON OF HELI COPTERS. - Al equi pment and

. installations specified for the helicopters shall
be installed and operable except in helicopters instrumented for special
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tests in which the space or weight requirements for instrunmentation
naY require the removal of certain equipment. In these special test
helicopters, all applicable armanent, electronic, equipnent, and
other item that influence aerodynamc characteristics or the center-
of -gravity positions of the helicopters shall have been installed

or simated appropriately to represent helicopters schedul ed for
fleet delivery. The configurations of test helicopters shall be
delineated in an appendix to each addendumto this specification
approved for contract application

3.4.2 REQUI REMENTS PRI OR TO | NSURV ACCEPTANCE TRI ALS AND
FLEET DEL|IVERY OF LIM TED NUMBER OF HELI COPTERS
3.4.2.1 DEMONSTRATI ON  TESTS. - The NPE Final Phase shal

have been conpleted and all discrepancies reported

there fromcorrected unless otherw se authorized by NAVAIR The

formal tests of 3.7, 3.8. 3.12 and 3.15 shall have been conpleted at
NAVAI RTESTCEN. The tests of 3.7.4, a, ¢, and f shall have been per-
formed on each individual helicopter to take part in the | NSURV
Acceptance Trials just prior to delivery for trials, and the data
submtted in the Vibration Data report. The contractor shall have
ﬁerforned all tests required to demonstrate performance of the entire
elicopter weapons system as defined by the applicable detail speci-
fication equi pment specifications, and contract guarantees for con-
formance with the designated mssions of the helicopter. The Avionics
tests required to accunulate the data for report of paragraph 3.19.2.8
shal | have been perforned.

3.4.2.2 STRUCTURAL LABORATORY TESTS. - All laboratory tests
included in the contract design data and test re-

quirenents of the applicable addendum to ML-D-8706 shall have been

performed to the limts specified therein and all test reports subnmtted

3.4.2.3 REQUI REMENT PRI OR TO | NSURV ACCEPTANCE TRIALS. -

Al formal denmonstration tests to be performed at
NAVAI RTESTCEN shal | have been conpleted. The data of 3.4.2.1 shal
have been submtted.

3.4.2.4 REQUI REMENTS PRI OR TO I NSURV NUCLEAR VEAPON

TRIALS. - Al formal denonstration tests to be
performed at NAVAI RTESTCEN and the tests of 3.11.6 shall be conpleted
as applicable.
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3.4.2.5 RELI ABI LI TY AND MAI NTAI NABILITY. - The tests of
3.17 shall have been conpl et ed.
3.5 REQUI REMENTS PRI OR TO FIRST DELI VERIES TO OPERATI ONAL

TEST AND EVALUATI ON FORCE (CPTEVFCR), FLEET |NTRO
DUCTI ON PROGRAM (FI P), AND/ OR REPLACEMENT AR GROUPS (RCVG).

3.5.1 FLIGHT MANUALS. - The contractor shall have submtted
~satisfactory Flight Manuals in accordance with Spec
M L-M 7700, containing conplete descriptions of flight characteristics

3.5.2 DYNAM C COVPONENTS. - The contractor shall have

submtted sufficient data to permt NAVAIR to
assign retirenent lives for all dynamc conponents of at |east 1000
hours or as specified in the contract design data and test requirenents
of the applicable addendumto M L-D 8706

3.6 REQUI REMENTS PRI OR TO CONTI NUED FLEET DELI VERIES. -

The requirenents of 3.4 and 3.5 shall have been
conpl eted, and all demonstration tests which are a part of this
specification or the addendum thereto shall be conpleted and the
reports thereof submtted

3*7 STRUCTURAL DEMONSTRATI ON

3.7.1 GENERAL. - The structural denonstration consists

of all tests and data obtained during the “duration
of the denonstration” defined in 1.3 which are structurally significant
in defining the strength, rigidity, and operating restrictions for
the helicopter. The formal structural demonstration tests to be per-
fOénEd at NAVAI RTESTCEN shal | consist of the tests of paragraphs 3.7.3
and 3.7.4.

3.7.1.1 GRADUAL APPROACH TO CRITICAL LIMTS. - Al of the
conmbi nations of gross weight, configuration, center-
of-gravity position, altitude, speed, |oad factor, and control notions
required to be demonstrated during the tests of 3.7.3 shall be attained
by the contractor at or near the contractor's plant prior to release
of the helicopter for the corresponding tests at NAVIRTESTCEN. During
these flights, critical limts shall be approached gradually in in-
crements as approved by the cognizant test authority.
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3.7.1.2 OPERATI ON OF APPURTENANCES. - During devel opnenta
flights at the contractor’s plaint, appurtenances

which can be put into continuous notion (such as rotation of radar

antenna), or which can be extended or rotated to different positions

(such as an extensible hoist or sonar), or which can be extended and

retracted (such as an extensible ranp door or landing gear), shal

be operated sufficiently to determne, by a conbination of test data

and cal culations, the effects on helicopter [oads and motions up to

the limts required for structural design of the particular itenms.

These determinations shall be discussed fully in the Denmonstration-Planning

and Progress-Report after which, selections will be nmade of the posi-

tions and nmotions of appurtenances required fOr dives and pul |l -outS,

i f such positions and notions are not specified in Table 2. During

each flight and inmdiately subsequent to each flight perforned in

conpliance with the requirenments of paragraph 3.7.2.2, the satis-

factory operation of extensible ranp doors, or other appurtenances

subjected to water loads as applicable, shall be demonstrated.

3.7.1.3 ALTERNATE GROSS WEIGHTS. - Alternate gross weights

may be aeprqved inwiting by the test authority
for any or all of the test conditions specified provided that conpli-
ance is made with both of the follow ng:

(1) The load factors attained and the magnitudes and
distributions of weight enployed are such that
all parts of the helicopter wll be loaded at
least as critically as they would be loaded if
the tests were nade at the specified gross weights
and center-of-gravity positions.

(2) The products of load factor times gross weight

attained in dives and pull-outs are not |ower
in absolute value than those specified.
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3.7.1.4 MAXIMM SAFE LIMTS. - In the event that conpliance
with any particular test requirments, as initially
specified in this specification or as supplemented by the pertinent
addendum thereto, would result in an unsafe attitude being attained
or an unsafe maneuver being perforned, the authority conducting the
denonstration may authorize an appropriate and equitable deviation
fromthe specified test requirement. For the purpose of these
denonstration tests, unsafe attitudes and maneuvers are those re-
sulting in angles of bank or pitch greater than 60 degrees, or vibration
levels at the pilots seat equal to + 0.4G or 4 tinmes the |evels existing
in steady unaccelerated flight at V, whichever is greater.

3.7.2 TAXI, TAKE-OFF, AND LANDI NG TESTS. - For the
structural tests of this paragraph, the contractor

shall provide and install instrumentation in accordance with 3.1.9

and to the extent necessary to conply with 3.19.2.5(8), including

that necessary to determne the |oads and/or accelerations acting on

external store stations, and on power-plant installations. The tests

of this paragraph in conbination with the analysis of 3.19.2.5(8)

are required to demonstrate that the helicopter has structural strength

for the specified envel ope of conditions for taxiing, take-off, and

| andi ng. The weight distribution, including ballast as may be necessary

to attain the specified weight and |oading configurations, shall be

as approved by NAVAIR

3.7.2.1 LAND- BASED AND SHI P- BASED HELI COPTERS. -

o _ Field taxi. including turning, braking
and pivoting and field takeoff tests shall be perforned at” the maxi-
mum desi gn gross weight, critical center of gravity position, and
taxiing speeds up to the maxinum safe speed. Each of the |anding
tests of Table | shall be performed with increasing severity until
the sinking speed of colum 4 is attained once, or alternatively unti
at least 80 percent of that sinking speed is attained six tines.
The foregoing tests shall be performed on prepared smooth concrete/
macadam runways or taxiways and on unprepared soft-soil terrain
equivalent to that specified for design and defined in an addendum
to this specification. For the landing tests on the unprepared
soft-soil terrain, the helicopter engine shall be shut down and rotor
RPM reduced to zero with and without rotor brake application. After
shut down the helicopter shall be started, taxied to undisturbed
terrain, and a normal takeoff perforned.

3.7.2.2 WATER BASED HEL| COPTERS. - Taxi, take-off,
and landing tests shall be as specified
in the contract addendumto this specification
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3.7.3 DIVES AND PULL-QUTS. - The dives and pull-outs
of Table 2 shall be performed using a single

helicopter. The helicopter shall be inspected subsequent to each

formal test or series of tests as approved by the test authority.

3.7.3.1 LOADI NG CONFI GURATION. - The | oading confi gura-
tion shall include all disposable item which

are intended to be carried when the helicopter is performng its

primary mssion. If alternate missions require external stores

addi tional tests may be specified in the contract addendumto

this specification. For each of the tests of Table 2

(a) In the event that the specified |oad factor
of tests a, ¢, i, and r cannot be attained
at the specified gross weight under any
of the variations of parmeters of 3.7.3.2
and 3.7.3.3, the test shall be repeated
with the gross weight reduced such that
the product of the SpeCfied load factor
times gross weight equals the maxinun
product of load factor times gross weight

obtai ned during the contractor’s devel opmenta
flight tests.

(b) The center-of-gravity position shall be at
| east the maximumaft position or maximum
forward position (as applicable) for which
limt strength is required.

3.7.3.2 TRIM CONDI TIONS FOR DI VES AND PULL-QUTS

(a) Unless otherwise specified, the helicopter
shal | be trinmed in steady unaccelerated
flight at the speeds specified for the
test plus or minus 5 hots.

(b) The density altitude shall not exceed 3500 feet.

(c) Rotor RPMshall be the maxi mum or nininmum
power -cm or power-off rotor RPM as applicable
per Table 2. Engine power shall be at maxi-
num avai | abl e power.

3.7.3.3 CONTROL MOVEMENTS. - Unless otherw se specified in

. ~ Table 2, the dives and pullouts of 3.7.3 shall be
obtained by the sinultaneous deflection of cyclic-pitch control
col I ective-pitch control, and/or directional control in not nore than
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0.3 second to the required displacenent, held for the tinme necessary to
obtain the specified |oad factor, and returned in not nmore than 0.3
second to that displacenent required for |evel coordinated flight. If
the specified requirements are not nmet by use of these control notions,
the sequencing, magnitude, and rates of control displacenents shal

be varied to deternine the conbination which results in fulfilling

the test requirements or maximumattainable, whichever is less

Sel ection of specific paraneters to be used during the Formal Deno-

stration at NAVAIRTESTCEN will be made during the pre-demonstration
conference of 3,7.1.2.

3.7.3.3.1 OPERATI ON OF PILOT- OVERRI DI NG FLI GHT CONTROL
SYSTEMS. - These requirenents apply to systens
which can nove the control surfaces, including rotors, independently
of the pilot, either by design for intended use or because of mal-
function.  The influence of such system on control-surface movenents
and helicopter flight characteristics in dives and pullouts shall be
conpl etely determined during tests of 3.7.1.1 or during other applica-
ble tests. \Mether the systemis engaged or disengaged during each test
of Table 2, shall be determned by the Government during the pre-denon-
stration conference of 3.7.1.2.

3.7.4 FLI GHT VI BRATION TESTS. - These tests are required
to denonstrate conpliance with vibration-confort
requirenents and to demonstrate that the helicopter is free from ex-
cessive shake, vibration, or roughness affecting the capability of
the helicopter to performits mssions, or affecting its structura
integrity. Vibration pickups shall be installed at |east at the
stations specified below Measurements shall be made in the indicated
directions during steady Unaccelerated flight at airspeeds fromOto
VL in 20-knot increments and 0 to minus 30 knots in 10-knot increnments.
The rotor RPM during the tests shall cover the mninmumto nmaxinmum
pernissible rotor RPMs in at |east four approximtely equal increments.
Met hods of data recording and data reduction shall be included or
referenced in the report of vibration data for the follow ng:

(a) Crew seats (lateral, vertical, and longi-
tudinal)

(b) Rudder pedals (longitudinal)
(c) Heel troughs (vertical)

(d) Cyclic-control colum (longitudinal and
lateral)
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(e) Collective-control colum (in the direction
of mmotion)

(f) Fore, md, and aft cabin conpartment (latera
and vertical)

(9) Primary longitudinal structural nember in
fuselage (vertical and lateral) at the
appr oxi mate positions of maximum anplitude.

(h) Navigator’s table and other work tables
(longitudinal and lateral)

(i) A position representative of the primary |oad
path fromthe rotor(s) to the fuselage (verti-
cal, longitudinal, and lateral)

(j) Stabilizer tip (vertical and |ongitudinal)
fpé symetrical stabilizers, vertical both
si des.

(kf Fintip (lateral and normal to the primry
structural nenbers)

(I) Engines and external stores (a suitable nunber of
pi ckups shall be used to determine the motions °
of the engines and external stores). Measure-
nents performed in accordance with paragraph
3.3.5.2.5.1 may be coordinated with this
requirenent.

3.7.5 EXTERNAL CARGO SYSTEM - THE contractor shall denon-
. . strate, with specified external cargo |oad, the

maxi mum safe airspeed linmts to which the cargo can be carried, or the

maxi mum safe | oad and airspeed conbinations for tow ng, as aPpllcabIe.

At the maxi num safe airspeed, emergency release of |oad shall be

demonstrat ed.

3.7.6 FLI GAT STRESS SURVEY. - A flight stress surve

. shal | be performed on critical components. This
survey shall include the critical speeds and maneuvers in the required
flight envelope, including transition into autorotations and |anding
flares, and steady rates of descent. Data shall be obtained to correlate
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with design loads or stress for each condition selected in the Flight
Loadi ng Spectrum and for other conditions which have been selected for
fatigue analysis or tests of specific conponents. Prior to Phase |

NPE, sufficient data shall have been obtained to show that stress levels
in critical conponents are acceptable levels with regard to structura
fatigue. Instrumentation shall be sufficient to determine if resonances
in critical conponents at frequencies corresponding to primry exciting
forces are present. |n addition, not necessarily concurrent with the
above but not later than the start of INSURV Acceptance Trials, at |east
25 hours of additional flight stress data fromthe performance of
Simated operational mission profiles shall be obtained. These data
shall forma broader basis for re-assessnent of preliminary fatigue

life estimates and provide a source for periodic re-evaluation of
conponent fatiPue lTves as a function of changes in mssion serverity
whi ch may develop with operational experience.

3.7.7 FLI GHT ENDURANCE TESTS. - A minimum OF 250 hours

. of sinulated mssion profile and trainin fIi%hts
in a single helicopter configured in accordance with 3.1.3, shall be
ﬂerforne . Al equipnent that will normally be operating during the
elicopter's mssions shall be ogerat|ng during these tests except
that schedul ed flights need not be delayed because of the non-avail a-
bility of equipment as approved by the test authority.
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3.8 AERCDYNAM C DEMONSTRATI ON' TESTS
3.8.1 GENERAL
3.8.1.1 CGROSS VIEI GHT AND CENTER- OF- GRAVITY PCSI TIONS. - The

maxi num aft and maxi mum forward center-of-gravity
positions shall be the maxinum positions that can be obtained with any
service | oadi nﬂ conbination attainable as defined in Spec M L-W25140.
The gross weight for a specified center-of-gravity position shall be
approxi mately that corresponding to a service |oading which woul d
occur with the specified center-of-gravity position. \Were neither
the wei ght nor the center-of-gravity position is SEecified, a conbi na-
tion representative of planned service use of the helicopter shall be

used.
3.8.2 FLYING QUALI TIES
3.8.2.1 OPERATI NG FLI GHT ENVELOPE - Flying qualities tests

shal | consist of (1uantitative flight-test neasure-
ments demonstrating conpliance with selected requirements of Spec ML-
H8501A which are outlined in Table 3. The termnology used in the
table is that enployed in Spec ML-H 8501. Denonstration wll
ordinarily be required at two altitudes selected as the highest and
the lowest altitude at which denonstration of each required maneuver
is significant and practical.

3.8.2.2 CONFI GURATI ON. - Except where indicated, all denon-

stration tests shall be performed in the nornal
hel i copter configuration, i.e., with stability augmentation, and powered
or boosted control system operating.

3.8.2.3 MAXI MUM PERM SSI BLE SPEED ENVELOPE. - The fli ght
characteristics shall be such as to permt the
limts required for structural demonstration to be acconplished to the

extent that those limts are included in contract structural design
requirenents.

3.8.3 PERFORMANCE - Demonstration of performance shall

include those tests necessary to determine that the
hel i copter can neet the contract performance guaranteed items specified
in the Detail Specification. The following items shall be included in
the performance denonstration:

(1) At normal take-off weight, power required in |evel
flight throughout the speed ran?e shal | be deter-
mned at sea level at three different rpms closen
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to show variation of power required with rpm One of the
rpmis chosen shall be rpmfor normal rated power (NRP). At
the rﬁnlfor NRP, power required in level flight throu?h-
out the speed range shall be determined at sea level for
an_overload weight if practicable, and a reduced

wei ght chosen so as to show variation of power

required with gross weight. Normal take-off weight

plus and mnus 10 percent is suggested.

Maxi num forward speed at normal take-off weight
with NRP.

Power required to hover at sea level at three differ-
egt rpms and three weights as called for under (1)
above.

At nornal take-off mei%ht and rpmfor NRP required
in level flight throughout the practicable speed

range shall be determined at 5000 foot increnents
in altitude up to service ceiling

Fbverinﬁ ceilin? at normal take-off weight with NRP
and with take-off power.

Al performance demonstration items shall be perfornmed out of ground
effect. In connection with determnation of performance, observation
shall also be made regarding conpliance with pertinent flying qualities
design requirements which are not specifically required for demstra-
tion under Table 3. Unless otherwise specified, all performance data
shal | be reduced to standard NASA at mospheric conditions.
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TABLE 3 - Flying Qualities

TEST

NAME

a.

Ground Handling
Characteristics

Hover Characteristic

Take-off and Landing
Characteristies

Sideward Flight

Characteristics

It shall be demonstrated that: (1) the rotors can be
safely started and stopped in winds up to 45 knots,

lany direction, 60 knots into wind for ship-based

helicopters; (2) that a fixed position can be main-
talned on level pawved surface without the use of
brakes in 45 knot winds with rotors engaged; (3)
that all ground operations including taxiing and
pivoting can be performed without damage to rotor
coning stops or contact between the blades and any
part of the structure.

It shall be demonstrated that: (1) the helicopter

1s steady while hovering over a spot in still air
and that the altitude can be maintained within plus
or minus one foot with less than one inch movement
of the longitudinal, lateral, and directional control
and with less than plus or mimus one-half inch move-
ment of the collective control; (2) complete turns
in each directlion can be made while hovering over a
given spot with the maximum over-load gross weight
and power as required (in and out of ground effect)
in a 35 knot wind.

It shall be demonstrated that: (1) it is possible
to take off and land in steady winds up to 45 knots

and winds with gusts to 45 knots; (2) muming take-

£l IS g \&y -L\A-lul.l.lls wancT
offs (wheel gear) can be made up to ground speeds
of 35 knots; (3) run<on landings can be made on a
level paved surface up to ground speeds of 35 knots.
It shall be demonstrated that, from a hovering con-
dition, it is possible to obtain steady, level,
translational flight at a sideward velocity of 35

knots to both the right and the left with a positix

e
WA il WV VL.

control gradient throughout the sideward speed range,
that a sufficient margin of control effectiveness

is available, including at least adequate control to
produce 10 percent of the maximum attainable hovering
rolling acceleration shall remain at each end. Lateral
control stick force shall not exceed seven pounds

when the helicopter is trimmed for hovering. If

normal service loading can result in siemificant

& A 5 wo=e AT Sway Bk T Y

asymetry in lateral center-of-gravity locations, it
shall be shown that the required sideward flight
demonstration can be performed with the c.g. at the

maximum practical asymmetric location.
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e. | Quick Stop and With the helicopter trimmed in steady, level, hori-
Hover Characteristicg zontal flight at maximum forward speed, 1t shall
be demonstrated that it is possible readily and
safely to bring the machine to a quick stop and
hover. With the helicopter trimmed for hovering
flight, it shall be possible to accelerate to maxi-
mm forward speed, maintaining approximately constant
altitude. During the maneuvers, it shall be shown
that the longitudinal control stick force does not
exceed eight pounds.

f. | Control Margins 1. Longitudinal Control Margin -

(a) With the heaviest service loading at which

+ha moavimm aft contor af oravity 4 nhtairned

VI 1GNALIINGL QL VvV Vollved Vi Bl livdvy  aaw s Ul St g

and after stabilizing the helicopter at
maximum forward flight speed, 1t shall be
demonstrated that a margin of forward cyclic
control stick ¥ravel is available to produce
a nose down pitching acceleration equal to

10 percent of the maximum attainable pitching
acceleration in hover. This demonstration
shall be repeated in autorotation at the
maximum permissible forward speed of
autorotatien.

(b) With the heaviest service loading at which
the maximum forward center of gravity is
obtained and after stabilizing the helicopter
at the maximum rearward speed, it shall be
demonstrated that a margin of aft cyclic
control is available to produce a nose up
pitching acceleration equal to 10 percent of
the maximum attainable pitching acceleration
in hover. This demonstration shall be re-
peated for autorotation at zero airspeed.

2. lateral Control Margin -

With a normal service loading resulting in
the maximum asymmetrical lateral center of
gravity location, it shall be demonstrated
that for the most critical condition, a
sufficient margin of control is available to
produce a rolling acceleration equal to 10
percent of the maximum attainable hovering

rolling acceleration.
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Control Force
Gradient

Directional Control Margin -

With the maximm over-load gross welght while
hovering with a wind of 35 knots, it shall be
demonstrated that sufficient control remains
at the most critical azimuth angle relative
to the wird, in oder that, when starting at
zero yawing velocity at this angle, the
critical direction results in a corresponding
yaw displacement of at least 110 divided by
the cube root of W + 1000 degrees in the
first second, where W represents the maximum

over—load gross weight of the helicopter in
pourds.

ILongitudinal Control Gradient -

At all trim.corditions and speeds from 30
knots rearward to maximum forward speed, a
longitudinal control force gradient #f one to
two pounds per inch for the first inch of
travel from trim shall be provided. It shall
be demonstrated that the slope of the curve
of stick force versus displacement 1s positive
at all times.

Lateral Control Force Gradient -

It shall be demonstrated that at the trim con-
dition and speeds from hover to maximum forward
speed a lateral force gradient of one half to two
pounds per inch for the first inch of travel
from trim is provided. The slope of the curve
of stick force versus displacement shall be posi-
tive at all times and the slope for the first
inch of travel from time shall always be greater
than or equal to the slope for the remaining
stick travel which shall be linear.

Directional Control Force Gradient -

At speeds from hover to maximum rearward and to
maximum forward, the directional control force
gradient shall be demonstrated to be linear from
trim position in both directions with a maximum
force of 15 pounds.
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v

Control Forces and
Control Breakout
Forces

i. |Control Force Coupling

It shall be demonstrated that: (1) without retrimming,
the control forces required to change from any trim
and power condition to any other trim condition
throughout the flight envelope do not exceed the
value given in Table IT of MIL-H-85013 (2) with the
control trimmed for zero force, breakout forces
ineluding friction do not exceed the values given

in Table IT of MIL-H-8501.

It shall be demonstrated that: (1) the control are
free from objectionable transient forces in any
direction followlng a rapid deflection of any of the
controls; (2) the force acting in a direction to
resist the displacement does not at any time fall to
zero; (3) a longitudinal control displacement shall
not produce lateral control force in excess of 20
percent or pedal force in excess of 75 percent of the
assoclated longitudinal force; (4) lateral control
displacement shall not produce longitudinal control
forces in excess of 40 percent or pedal force in
excess of 100 percent of associated lateral force;

(5) pedal displacement shall not produce longitudinal
control forces in excess of eight percent or lateral
control force In excess of six percent of the

associated pedal force; (6) movement of the collective-
pitch control shall not produce cyclic control force
in excess of one pound; (7) for helicopters with

power boosted or power operated controls there shall

be no control force couplings.

1. Longitudinal Trim -

It shall be demonstrated that starting at trim
condition both at Vpuy and at hover, it shall

be possible to maintain longitudinal trim

with longitudinal control displacement of no
more than three inches from initial trim
position as the engine power or collective

pitch or both are varied throughout the available
range.
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J. (Cont) 2. lateral Trim -

It shall be demonstrated that starting at trim
cordition both V¢ and at hover, it shall be
possible to maintain lateral trim with a con-
trol displacement amounting to not more than
one inch fram the initial trim position as the
engine power or collective pitch or both are
varied either slowly or rapidly in either
direction throughout the available range.

k. | Trimmability It shall be demonstrated that: (1) it is possible in
steady state flight to trim all control forces to
zero; (2) the controls exhibit positive self-
centering characteristics; (3) there is no stick
"Sump" when trim control is actuated.

1 Control Power 1. Longitudinal Control Power -

It shall be demonstrated that, when the heli-
copter is hovering in still air at the maximm
overload gross | weight, a rapid one-inch step
O.lSp.Ld.caIEnL lI‘CIH I}I’J.IIX 01 bne .Longlbuwm
control shall produce an angular displacement
at the erd of one second which is at least

b5 divided by the cube root of W + 1000 degrees
for VFR, or 73 dlvided by the cube root of W

+ 1000 for IFR When maximum available dis-

o s s | ol o0 AL e
placement fram trim of the longitudinal control

is rapidly applied, the angular displacement

at the end of one second shall be at least

180 divided by the cube root of W + 1000 degrees.
In the expressions W represents the maximum
overload gross weight of the helicopter in

e anm T

pounaGs.
2, Lateral Control Power -

It shall be demonstrated that when the heli-
copter is hover.mg in still air' at the nax:mrum

o
overload gross welght, a rapid one-inch step
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1. {Cont) displacement from trim of the lateral control

m. | Control Response

3

T Ajv'i%--a +1 1R4 v\n'l

Stability
Characteristics

-
-
.

w

l.

shall produce an angular displacement at the
end of one~half second of at least 27 divided

by the cube root of W + 1000 degrees for VFR

and 32 divided by the cube root of W + 1000 for

IFR. When maximun avallable displacement from
trim of the lateral control is Ymn'!ﬂ'lv apn’l

al
LI 2.1 TU

at the conditions specified above, the resulting
anguiar displacement at the end of one-half
second shall be at least 81 divided by the cube

root of W + 1000 degrees. In both expressions
W represents the maximm overload gross weight

of the helicopter in pounds.

It shall be demonstrated that when the helicopter
1s hovering in still air at the maximum overload
gross welght, a rapid one-inch step displacement
from trim of the directional control shall pro—-
duce a yaw displacement at the end of one second
which is at least 110 divided by the cube root

of W+ 1000 degrees. When maximum available dis-
placement from trim of the directional control

is rapidly applied at the conditions specified
above; the yaw angular di splacement at the

|92 8 1y

end of one second shall be at least 330 divided
by the cube root of W + 1000 degrees. In both
expressions W represents the maximm overlocad
gross weight of the helicopter in pounds.

It shall be demonstrated at hover and at Vyp,y that

the maximum rate of roll per inch of stick dis-
placement does no

9 a nao an,
f o S 2 MRl AV Y bae LW &V UG AL Vo el LU VINL e

While hovering at the lightest normal service
loading, it shall be -demonstrated that following
a sudden pedal displacement of onc -inch from tm_m,

.y L P

the Yaw u.prJ.d.bc‘Hl:llb does not exceed 50 uegr'ees in

the first seccid.
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3.

In the normal service loading corresponding to
the most rearward center of gravity location,
with throttle and pitch control set for level
flight at 80 percent Vyx, it shall be demon-
strated that a rearward displacement of and
pull force on the longitudinal-control stick
is required to hold a decreased value of
steady-forward speed and that a forward dis-
placement and push force is required to hold
an increased value of speed.

Dynamic Stability

It shall be demonstrated at 80 percent V., that

following a longitudinal disturbance:

(a) Any oscillation having a period of less
than five seconds shall damp to one-half
amplitude in not more than two cycles,

(b)

(e)

and there shall be no tendency for undamped
small amplitude oscillations to persist.

Any oscillation having a period greater than
five seconds but less than ten seconds shall

be at least lightly damped.

Any oscillation having a period greater
than ten seconds but less than 20 seconds
shall not achieve double amplitude in less

than ten seconds.
Maneuver Stability -

With the heaviest normal service loading at
which the maximum aft center of gravity is
obtained, freedom from excessive divergent
tendencies as regards longitudinal stability
and control in forward flight shall be demon-
strated at maximum forward speed, at 80 per-
cent Voo, and at a forward speed of 35 knots
as follows:

(a) After the longitudinal control stick is
suddenly displaced rearward a sufficient
distance to generate a 0.2 radian/sec
pitching rate within two seconds, or a
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lateral-Directional
Stability

sufficient distance to develop a normal
acceleration of one and one-half G within
three seconds, whichever is less, and then
held fixed, it shall be shown that the
time history of normal acceleration shall
become concave downward within two seconds
following the start of the maneuver, and
remain concave downward until the attain-
ment of maximum aceceleration as defined and

:8Lllustrated in para. 3.2.11.1 of MIL-H-
501.

Effect of Artificial Disturbance

When the longitudinal control stick is suddenly
displaced rearward from trim a sufficient
distance to generate a 0.2 radian/sec. pitching
rate within two seconds and held for at least
one half second and then returned to and held

at the initial trim position, it shall be
demonstrated that the normal acceleration shall
not increase by more than one quarter G within
ten secords from the start of the disturbance.
Further, during the subsequent nose-down

motion (with the controls still fixed at trim)
any acceleration drop below the trim value shall
not exceed one quarter G within ten seconds after
passing through the initial trim value.

The helicopter shall possess positive, control-fixed
and control-free directional stability, and effective
dihedral in both powered and autorotative flight at
all forward speeds abowe 60 knots, one half Viax

or the speed for maximum rate of climb whichever

is the lowest. It shall be demonstrated that at
these flight conditions with zero yawing and
rolling velocity, the variations of pedal dis-
placement and lateral control displacement and
pedal and lateral control force with steady side-
slip angle shall be stable (left pedal and right
stick displacement for right sideslip) up to full
pedal displacement in both directions, but not
necessarily beyond a sideslip angle of 15 degrees

at Vpax, 45 degrees at the low speed determined
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Engine Out and
Autorotative

Mhasn v -t
Characteristi

ne
{4

above or beyond a sldeslip angle determined by a
linear varlation with speed between these two angles.
Between sldesllp angles of plus or minus 15 degrees,
the curve of pedal displacement and force and lateral
control displacement and force plotted against side-
slip.angle, shall be approximately linear.

The engine fallure and autorotative characteristies of
the helicopter shall be thcmoughly demonstrated for

Ta  ommmmnn PR . PR

the normal gross weight and for the maximum gross weight
condlition as follows:

(1) Multi-Engine Helicopters - For dual engine
helicopters at the highest aliowable normal and maximum
gross weight = outside air temperature combinations
compatible with power available, demonstrate the fol-
lowing while at all times maintaining adequate control
margin and control power about all axes:

(a) One Engine Out Characteristies - From

steady state dual engine level flight conditions entry
into single engine steady state descent shall be initiated

fe A= At wlEl s § u. wiowm

at speeds of zaro, Veruise, arnd Vmax. In addition,

entry into single engine steady state descent while at
military power in a steady state climb at Vbest R/C

shall be demonstrated. All of these maneuvers shall

be accomplished by abrupt closure of the thriottle for

one engine, followed after a delay of two seconds by

the required movement of all the controls. Recorded data
shall include time histories showing indication of throttle
chop, torque for each engine, rotor speed, all econtrol
positions and forces, all attitudes and rates, heading

sigeslip, altitude, rate of descent and indicates air-

speed.

It shall be shown that the control forces during transition
to single engine descent do not exceed the values speci-
fied in Table IT of Spec. MIL~-H-8501.

(b) One Engine Out Characteristics (Level
Flight) - The transition from steady state dual engine
level flight to steady state single engine level flight
shall be initiated at speeds of zero, Veruise, and Vmax.
In addition, transition into steady statersingle engine
level flight from steady state dual engine climb at
military power and Vbest R/C shall be demonstrated. All
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(Cont)

of these maneuvers shall be accomplished by abrupt
closure of the throttle for one engine, followed, after
a delay of two seconds, by the required movement of
all the controls. Recorded data shall include time
histories of those parameters listed in (a). It shall
be shown $hat the control forces during transition

to single engine flight do not erceed the values
specified in Table II of Spec. MIL-H-8501.

(c) Single Engine Fallure Height Velocity
Diagrams - From the data obtained in (a) and other
necessary data, and supported by demonstration of a

sufficient mr !mhn'n of nnn..nncr-l ne-out landi dings followine

simuilated power failure at various airspeeds, a curve

of airspeed versus minimm altitude for safe single

engine fallire to landing shall be constructed between
the nmd.rmnn rearward and forward speeds. This curve shall
include the steady state level flight single engine
failure landings and single engine failure landings

from military power while in climb. From the data

obtained in (b) and other necessary data, and supported
by demonstration of a sufficient mumber of transitions
to single engine level flight following simulated power

failure gt various n-!-nsmeie’ a 1line shall be con-

structed in the single engine failure height-velocity
diagram denoting the flight continuation capability
following single engine failure at the maximum combina-
tion of allowable gross welght and outside air tempera-
ture compatible with power available. Recorded data
shall include data required in (a) as well as calibrated
airspeed am ground speed at contact ard 1anding normal
.LO&Q factor. maneuvers and I'ECOI‘QEQ (ldbd for \d) and
(b), entries into single engine descent or level flight,
shall be continued until the steady state condition

is reached. For the single engine failure height-
velocity (H-V) dlagram the minimm nmunber of landings
shall be as follows:

Steady State level Flight.

Low speed portion of H-V disgram. Perform
landings from minimum height for safe landing at maxi-
mm rearward speed, zero, and two points along the "knee" °
of the curve (30-U0 kmots range). The maximm calibrated
airspeed at ground contract shall not exceed 15 knots
in zero wind.
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p.| (CONT) High Speed portion of H-V diagram. Perform at
least two 1am°ﬁngs% at maximun speed and zero altitude;
and at x and minimm helght for safe landing.

Military Power in Climb. Perform at least
one landing from minimum helght for safe larding at
Vpest R/C. The maximum calibrated airspeed at ground
contact shall not exceed 15 knots in zero wing.

(d) Autorotatien entry after failure of
second n‘ncr'!ne f'reem qﬁm’ln nnrr‘lm 'F'T'Tcphﬂ ‘- F'rom e1-nnr1v

ek RS DA - LA WL WD W

state single engine 1eve1 f‘]ight conditions, en‘cr-y
into steady state autorotation shall be demonstrated
at minimm and maximm single engine alrspeeds. In
addition, entry into stea.d:y state autorotation while
at single engine military power, in a climb at VRgsT
R/C. All of these maneuvers shall be accomplished by
abrupt closure of the throttle for the second eng:me,
followed after a delay of one second, by the required
imovement of the Tengitudinal, lateral and directional
controls, and after a total delay time of two secords,
the required movement of the collective pitch control.
Recorded data shall include time historiles of those
parameters listed in (a).

(e) Autorotative entry after simulitaneous
dual engine failure. From steady state level flight

Aot 43 Ana antrr Inta oteasdy atata airbAaratardsarm ehal?
LUILAAL L L1 LD 3 T2iIve Yy ALIVY DLUAMy DULVALT QULVULUVLGVLWLL Olio.d 4

be demonstrated at speeds of zero, Vempige and Vpgx-

In addition, entry into steady state autorotations
ghg'l'l be demonstrated while at m‘l'l-!‘l-nmr nower in a ~l4mh

VAL 35T WAL CAVAL SRR ALY GV Sleldd WL PViea didiangs

at Vpegp R/C. All of these maneuvers shall be accom-
rlished by abrupt closure of both throttles simultaneous-
ly, followed, after a delay of two seconds by the
required movement of all the controls. Recorded data
sha;‘él)inc’lude time histories of those parameters listed
in (a).

() Height-velocity diagrams for auto-
rotative landings following simuiltaneocus dual or second
engine failure - From data obtained in (d) and (e) and
other necessary data, supported by at least three
landings initiated at three specific alrspeeds following

55



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

TABLE 3 - Flying Qualities (Cont)

1 NAME DESCRIPTION

(Cont) simiated simultaneous dual or second engine failure,
curves of airspeed versus minimm altitude shall be
constructed for a range of entry airspeeds between
maximum rearward and forward speeds. Maneuvers and
recorded data for (d) and (e) (entries into auto-
rotation) shall be contimued until the steady state
autorotation speed is reached. Recorded data for
autorotation landings shall include continuation of
time histories as specified above for autorotation
entry and also the following additional time histories:
calibrated alrspeed and ground speed at contact and
landing load factor. The maximun calibrated airspeed

at ground contact shall not exceed 15 knots in zero
wind.

(2) Single Englne Helicopters - For single

engine helicopters at the highest allowable normal

and maximm gross weight/outside air temperature
combinations compatible with power available, demonstrate
the following while at all times maintaining adequate
control margin and control power about 2l1l axes:

(a) Entry into autorotation - Fram steady
state level flight conditions entry into steady state
autorotation shall be demonstrated at speeds of zero,
Voruises ad Vpay. In addition, entry into steady
state autorotation while at military power in a steady
state climb at Vpest R/C shall be demonstrated. All
of these maneuvers shall be accomplished by abrupt
closure of the throttle, followed after a delay of two
seconds by the required movement of all the controls.
Recorded data shall include time histories of those
paramebers listed in (1) (a). It shall be shown that
the control forces during transition to autorotative
flight do not exceed the values specified in Table IT
of Spec. MII~H-8501.

(b) Engine failure Height-Velocity diagram -
From the data obtained in (a) and other necessary data,
and supported by demonstration of a sufficient number
of landings following simulated power failures at
various airspeeds, a curve of airspeed versus minlmm
altitude for safe lardings shall be constructed for a
range of entry alrspeeds between the maximum rearward

. and forward speeds. This surve shall include landings
initiated from steady state level flight and from mili-
tary power while in climb.
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D. (Cont) Recorded data shall include data required in (a) as

well as calibrated airspeed and ground speed at con
tact and landing load factor. Maneuvers and recorded
data for (a) (entries into autorotation) shall be
continued until the steady state autorotation speed is
reached. For the minimm height for safe landing

H-V dlagram the minimm number of landings shall

be as follows:

Steady State level Flight.

Low Speed p

Speed portion of H-V diagram. Perform

landings from minimm height for safe landing at

maximm rearward speed, zero, and two points along the
e 2P S v e

"knee" of the curve (30-40 knots range). The maximm

calibrated airspeed at ground contact shall not exceed
15 knots in zero wind.

High speed portion of H-V diagram. Perform at
least two landings: at maximm speed at zero altitude;
fand, at Vpax and minimm height for safe landing.

M1 itary Power in Climb

i wer in Climb. Perform at least one
landing from minimum height for safe landing at Vpest
R/C. The maximum calibrated airspeed at ground contact
shall not exceed 15 knots in zero wing.

£ 2 nlk LTIV W
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Pe.

{Cont)

Power Boosted or
Power Operated
Control Characteris-
tics

(3) Turns in Autorotative Flight - In autorotative
flight at a forward speed not grester than 30 knots and
at maximum forward speed for autorotation, it shall be
demonstreted that 360-degree turns to the right and to
the left can be made. Recorded data shall include the
rate of turn, control positions, and the altitude re-
guired for completion of the 360-degree turn.

(4) Minimum and Maximum Autorotative Speeds - In
addition to the demonstration of the best speed range
for autorotative descent, the minimum and maximum
autorotative descent speed shall be determined and
demonstrated. Recorded data shell include rate of
descent, airspeed, and control positions.

(5) Altitude Changes with Loss of Power - It shall
be demonstrated that a loss of power with collective
control fixed does not produce pitch, roll, or yaw
attitude changes in excess of 10 degrees in two seconds
except that, at speeds below that for best climb, 20
degree yaw in two seconds is acceptable.

(6) Forward Speed Autorotative Touchdown - It
shall be demonstrated that in autorotation st & touch
down speed of 35 knots ground speed on level paved sur-
face, with sheel or skid gear it is possible to bring
the helicopter to a stop within 200 feet.

For helicopters equipped with power boosted or power
operated controls, it shall be demonstrated that the
following can be met:

(1) In trimmed level flight at hover and Vmax
out-of-trim conditions resulting from abrupt power,
operated-control system failure shall be such that:

(a) With controls free for at least three
seconds, the resulting rates of yaw, roll,
and pitch shall not exceed 10 degrees per
second, and the change in normal acceleration
shall not exceed plus or minus one-half G,
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q. (Cont) (b) It shall be possible to contimue level

flight with zero sideslip with forces to
operate the controls not exceeding 80
pounds far the directional control, 25
pourds for the collective and longitudinal
controls, and 15 pounds for lateral control.

(2) With power-operated control system off, it
shall be possible to trim steady longitudinal, lateral,
and directional control forces to zero under all the
conditions and speeds within the flight envelope.

(3) With power-operated control system off,
the colliective-piteh control shall not tend to creep,
whether or not cyelic or directional controls are

moved.

(4) With the helicopter trimmed in steady level,
flight at 40 knots under power-operated-control systems—
failure conditions, it shall be possible without re-
trimning to make a normal landing approach and landing
Yii):h(cc)mtrol forces not exceeding the limits given in
1) (b).

(5) Engine failure or electrical system failure,
or both, shall not result in primary power-operated-
control=system failure.

(6) Power-operated-control-system failure shall
not result in fallure of the trim systems.

(7) For helicopters having two or more com-
pletely independent power-operated-control systems,

lnm mam it namantes AF 1) alall ha madk 1vmAan £24 Tima AP
vilc ‘-wu—l—!. RIKAivD Wl Wl / 2isdd Mo AL WWLL Al C Ul

one of the complete systems during the period of
transfer from one system to another. With the remaining
system or systems, (2) shall apply and the rates of
control motion attainable shall be such that safe
operation of the helicopter 1s in no way compromised,
and shall in no case, be less than 50 percent of the
normal rates. In such operations, including the
approach and landing specified in (4), the control
forces shall not exceed the limits given in (1)(b).
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q. (Comt) (8) For helicopters having two or more com-

r. | Automatic Stabiliza-
tion or Stabllity

Augmentation Equip-
ment Characteristics

pletely independent power-operated control systems,
all boost systems shall be rendered inoperative, and
the flight control capability of the helicopter shall
be demonstrated. The extent to which the helicopter
is upset following complete boost failure, the ease or
difficulty of restoring the helicopter to normal
flight attitude, the problems of control forces re-
quired to maintain level flight with zero sideslip and
the technique required for safe landings shall be
determined. These tests shall be performed to explore
the hover and forward-flight speed regime to determine
safe operating limits.

For helicopters equipped with autamatic stabllization

or stability augmentation equipment, the following
shall be demonstrated:

(1) With the automatic stabilization and con-
trol or stability augmentation equipment or both en-
gaged, and from steady level flight for a period
greater than 30 seconds, out—of-trim condition resulting
fram abrupt complete disengagement or from abrupt
complete failure of theeuipment, shall be such that
with control free for three seconds following the
disengagement or failure, the resulting rates of yaw,
roll, and pitch shall not exceed 10 degrees per secornd
and the change in normal acceleration shall not exceed
plus or minus one-half G. If multiple, completely
independent auto-stabilization and control systems
are employed, this capability shall be demonstrated
upon fallure of one system.

(2) TFrom steady flight at hover and Vpay, 211
automatic stabilization equipment shall be disengaged
and the flight control capabilities shall be demon—
strated. The extent to which the helicopter is upset
following complete stabilization failure, and the ease
or difficulty of restoring the helicopter to normal

flight attitude shall be determined.

s. | Vibration Character-|Throughout the design flight envelope, the helicopter

istics

shall be free of objectionable shake, vibration, or
roughness. It shall be demonstrated that the require-
ments of MII-H-8501 i1tem 3.7 are complied with.
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t. | Stall Characteristics

and Flight BEnvelope

The retreating blade stall characteristics and the

adequacy of the flight envelope shall be demonstra-
ted:

1. Stall Characteristies and Recovery Procedures

The stall characteristics and the recovery procedures
jshall be demonstrated at 5,000 feet and 10,000 fest

for the normal gross welght. The parameters which

are used to define stall shall be thoroughly explained
prior to the demonstration. Recorded data shall

include airspeed, altitude, load factors, control motions,
pontrol system loads, attitudes, and vibrations.

2 b h PR P [ PR
2. Flight BEnvelope Al cy

The flight envelope that is recammended for operational
use shall be demonstrated for the normal and maximamn
pross weight at 2,000, 6,000 and 10,000 feet density
pltitude as follows:

(a) fly to the limit of the envelope for lg
flight and make steady state 15° bank turns to the
ight and left for at least 180° of turn.

(b) fly to the limit of the envelope for a 30°
pank turn and make steady sinte 45° bank turns to the
right and left for 180° of tum.

corded data shall include airspeed, altitude, load
factors, bank angles, temperature, control motions,
vibrations.

61



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.9 HYDRODYNAM C DEMONSTRATI ON  TESTS

3.9.1 HABI TABILITY. - It shall be denobnstrated that the
helicopter is capable of remaining seawrthy for

a period of at least two hours in two foot waves with engines inopera-

tive. The status of airframe structure and water proofing for these

tests shall be representative of the production configuration. Doors
and ports shall be closed.

3.9.2 TAKECFFS AND LANDI NGS

3.9.2.1 VEEI GHTS AND LOADINGS. - Weights for basic sheltered

wat er operation shall be the maxi mum for which
takeof f from sheltered Water is practicable.

3.9.2.2 CALM WATER TAKECFFS.

(1) Tests shall be made in calmwater, sea state 0,
to denonstrate freedom from obj ectionabl e por-
poi si ng.

(2) Tests shall be made in calmwater to demonstrate

adequate” controllability with acceptable control
forces.

3.9.2.3 CALM WATER LANDINGS. - Tests shall be made in
calmwater to denmonstrate freedom from objection-
abl e skipping and abrupt or uncontrollable changes in trim

3.9.2.4 LATERAL- DI RECTI ONAL STABI LI TY AND CONTROL. - Tests

_ shal | be made in calmwater to demonstrate freedom
fromimg.sate lateral or directional stability and control during
takeoffs and |andings.

3.9.2.5 LONM SPEED MANEWERI NG - Tests shall be made in
calm water to denonstrate capability to perform

sinple turns to right and to left at [ow speeds (sinulating approach
for water-rescue operations).

3.10 POVER- PLANT DEMONSTRATI ON
3.10.1 CENERAL. - The followi ng delineation of power
plant denonsration requirenents is not intended

to nmean that the power plant demonstration data should be obtained
as a separate test fromstructural and aerodynam ¢ denonstrations
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3.10.1 (Cont)

but rather, that the data should be obtained during those denonstra-
tions, if at all possible. Any tests or denmonstrations conpleted
and properly witnessed by a test authority (3.1.2% in accordance
with, but prior to the schedul ed demonstration, shall be included in
reports submtted in conpliance with 3.19

3.10.1.1 DEFI NI TION OF POAER. - The term “power" as used
inthis section shall be interpreted as the
paremeter on which engine performance is based as follows:

Engi ne Power Par anet er
Reci procating Brake horsepower
Tur bo- Shaf t shaft horsepower plus

thrust or equival ent
shaft horsepower

conbi nation of Use parameters of each
power plants appl 1 cabl e engine in-
vol ved
3.10.1.2 FLIGHT RESTRICTIONS. - NOne of the follow ng tests

_ shal | be construed to require operation of the
helicopter under structural condition exceeding the structural denon-
St-ration requirenents as listed in 3.7

3.10.2 Engi ne POAER éCUtput TESTS. - These tests are

conduted to determne any power discrepancies and
to provide accurate information on power output for a nore accurate
prelimnary evaluation of the helicopter.

3.10.2.1 Reciprocatin? Engines. - The level flight critica
altitude(s) for internediate power and nornal-rated

ower (normal only if no internediate rating assigned) shall be determ ned
he altitudes for full throttle, mninmumcouplinjg slip or closed waste

gate position, as applicable to the particular engine in question

shall be determned. In the event that the neasured performnce does

not neet specified values, conplete data shall be forwarded to NAVAIR

for Coments. Altitude values shall be based on standard pressure
altitude as defined in NASA Technical Report Number 1235.

3.10.2.2 TURBO- SHAFT. - The equival ent shaft horsepower

devel oped by the engine in level flight at an
altitude of approximately 5 000 feet shall be determned. This shal
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be done w thout exceeding either intermediate-rated RPM (normal if not
intermediate rating assigned) or top index tenperature (that tenperature,
turbine inlet or tail pipe which, for applicable power and RPM
I's the maximum permssible. The power shall be obtained by torque-
neter readings. The thrust shall be determned by measurement of
change in monentum of the air passing through the engine at the
sametinme. |f either the neasured brake horsepower or the thrust
is more than five percent above or bel ow the engine predicted per-
formance charts, corrected for installation effects, instructions
shal | be requested fromNAVAIR  Turbine inlet and/or tail pipe
tenperatures shall be measured as required. Provision for measuring
%ur ine inlet tenperature shall be furnished by the engine manu-
acturer.

3.10.2.3 COVBI NATI ON POAER PLANT - On helicopters where

conbi nation of any of the above |isted engines
are Installed, all engines shall satisfy the foregoing requirements
that are applicable. The powers and/or thrust shall be deternined
on each type of engine in accordance with the procedures set forth
for each applicable engine in the foregoing paragraphs.

3.10.3 | NTERVEDI ATE RUNS. - Maxi mum continuous power shall
be used where no intermediate rating is assigned.

These tests shall establish sufficient high power operating the on

the engines to insure that no excessive power-plant deficiencies

wi Il occur and no unusual hazard will exist in operation of the

helicopter during the evaluation and trials. Engine operating

instructions as approved by NAVAIR shall be followed.

3.10.3.1 RECI PROCATI NG ENG NES. - A total of one hour of

i ntermediate power operation in periods of not |ess
than 15 mnutes Shall be accunulated. The total operating time
shall be approxi mtely equally divided between each of the follow ng:

(1) Level flight below 2,000 feet.
(2) Level flight at each critical altitude

(3) Cinb at airspeed for maximumrate O clinb.

If torque neters are installed, they shall be used for control purposes.
In the event that engine manifold pressures required for the attainnment
of the sPecified torqueneter horsepowers are nore than two inches Hg in
excess of those indicated in the performnce charts rel eased by NAVAIR
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conpl ete data shall be forwarded to NAVAIR for coment before exceeding
the two inch Hy tolerance. In instances where automatic manifold
pressure regulations or automatic power conditions are supplied, the
established cockpit. control positions shall be used in lieu of
torqueneter control. In the event that the nature of the controls

Is such that critical altitudes in the conventional sense are not
obtained, or if the contractor isuncertain thereto, advice shall

be obtained from NAVAIR Data obtained during the above tests shal
include the follow ng, as applicable.

(4) Condition of |oading
uel and oil on board at start ight.
(5) Fuel and oil boar d O fligh
(6) Weight at start of flight.
(7) Fuel and oil on board at end of flight.
(8) Kind of fuel and oil used.
(9) At five mnute intervals during the run
(a) Standard pressure altitude. _
(b) Ay tenperature at the above altitude.
() Indicated airspeed.
(d) Engi ne RPM
(€) Engine manifold pressure.
f) Carburetor air ‘pressure
ﬁ Ol tenperature (inlet and outlet).
! Engi ne Cylinder tenperatures (heads and bases).
| Fuel presSsure.
L cool ant tenperature
E 3 Carburetor entrance pressure (static).
(1) Torqueneter pressure (if applicable).
(m  Fuel flow
3.10.3.2 TURBO SHAFT ENG NES. - A total O one hour O

. I nt er medi at e- power OEeration in periods of not |ess
than 15 mnutes shall be accumulated. The total operating time shall
be approxi mately equal |y divided between each of the follow ng:

(1) Hoveering or level flight below 2,000 feet.
(2) Hovering or level flight above 5,000 feet.
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(3) dinb at airspeed for maxinumrate of clinb.

Dakt)la obtained during the test shall include the follow ng, as appli-
cabl e.

4) Condition of |oading.
Weight at start of flight.

Fuel and oil on board at start of flight.

Kind of fuel and oil used.

(
(5)

(6)

(7) Fuel and oil on board at end of flight.
(8)

(9) At five mnute intervals during the run:
a) Standard pressure altitude.
b) Ar tenperature at above altitude.
¢) Arspeed indicator reading.
d) Engine RPM

e) Tall pipe total gas tenperature.

f) oil pressure.

(o) QI inlet and outlet tenperature across heat
exchanger.

h) Rear bea_rimr; tenperature.

i) Fuel manifold pressure.

Fuel flow

Air flow.

Tail pipe total pressure.

|
| .

(m  Conpressor inlet total tenperature.

ng Conpressor inlet total pressure.

0

——

Exhaust nozzle position.

P) Torqueneter reading.

q) Tenperature of primary structural menbers
subjected to tenperatures greater than 200°F.
Min fuel punp inlet pressure.

Main fuel purrF di scharge pressure.
Emergency fuel punp discharge pressure.
Turbrne inlet tenperature.
Conpressor discharge pressure.
Engi ne control |ever position.
Ti me.
Engine installation vibration data.
) Fuel tenperature (into engine)

——~——————————— —_—
————

NSX=E=SceT2
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3.10.3.3 COVBI NATION OF POMER PLANTS. - On helicopters

where conbinations of any of the above |isted
engines are installed, all engines shall satisfy the foregoing
requirenments that are applicable. [In instances where the foregoing
Requi rements specify different altitudes of operation for a parti-
cular conbination of engines, it will be acceptable to accumulate
the required time on the booster engine(s) at the altitude required
for the main engine(s) for(Furposes or conbining test prograns.
Individual test program and data for each applicable engine as
listed in the foregoing paragraphs shall apply.

3.10.4 TRANSM SSI ON OPERATI ON TESTS. - The contract or
shal | submit a proposed test programfor the
denonstration of the ﬁomer transm ssion system This test program
shall be subject to the approval of NAVAIR. The purpose of this

test is to demonstrate that the power transmi ssion systemis safe and

adequate for the conpletion of all demonstration requirenent tests
and Navy eval uation tests.

3.10.4.1 CONTROL LEVERS. - Control/condition/ power |evers
shall be free fromautomatic slippage under

vibration. Sensitivity of controls shall be such that easy and

accurate adjustments can be made over the entire speed or power range.

3.10.5 CGROUND TEsTs. - Data listed in the applicable

Sub-paraqraphs of 3.10.3 shall be recorded for
these tests. The thrust available at idle RPM shall not cause
obj ectionabl e taxi speeds.

3.10.5.1 STARTING CHARACTERISTICS. - The following starts
shall be perforned:

(1) Automatic. - Three starts in accordance with
the engine manufacturer’s specified starting
procedure. On nulti-engine helicopters, a
total of three starts per engine shall be nade
on one side only.

(2) Energency. - If a manual (emergency) control
systemis provided on the engines two starts
on this control in accordance with the engine
manuf acturer's specified proocedure. On multi-
engine helicopters, a total of two starts on
each engine shall be made on one side only.
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Data at one-half second intervals shall be recorded for starting
characteristics

3.10.5.2 STEADY STATE CHARACTERISTICS. - TesSts with the

following control lever settings on the primary
control and on the manual (emergency) control, if provided, shal
be performed:

(1) Reciprocating Engines.

(a) ldle
i g 40 perCent internediate power
60 percent internmediate power
80 percent internediate power
100 percent internediate power _
100 percent internediate power to maxinum power,
if applicable.

[sb)

A~
-0 O O T
———

(2) Turbo-shaft Engines

a) ldle
b) 75 percent internmediate RPM
85 percent internediate RrRewm
d 95 percent internediate RPM
100 percent internediate RPM
100 percent intermediate RPMto maxi num power,
if applicable. .
M ni mum Boost er Engi ne Power
Eﬂ; Maxi mum Boost er Engi ne Power

Data shall be recorded at five-second intervals, on nulti-engine
helicopters, data required for one side only. Tests after reaching
specified power ratings, at each control lever setting, shall be of
four-mnute duration. A minimumof five data points, or sufficient.
data to show control systemtransients shall be reported for the
first mnute of each test after reaching specified power ratings.

3.10.5.3 ACCELERATI ON CHARACTERI STICS. - Slow, internediate
and snap accel erations and decel erations shall be
perforned over the following ranges with the primary control and the
manual (energency) control, if provided.
(1) Reciprocating Engines

(a) Idle to 60 percent intermediate power.
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(b) 60 percent to 100 percent intermediate power.
(C) ldle to 100 percent internmediate power.

(2) Turbo-shaft Engines

e
e
gf
g
(h
On nulti-engine helicopters, required for two engines on one side
only. This test shall be performed by starting with slow acceleration
and decel eration rates then increasing to an internediate rate and
finally increasing to a snap rate (idle to Internediate throttle advance-
nment time secondz Snﬁp rate need not be perfomed with the manua

control in : and (h). Data shall be recorded at one
fourth second |ntervals A n1n|nun1of 10 data points; (or sufficient

data to show control systemtransients) shall be reported for each
accel eration and decel eration

g RPM for power approach to internediate power.
RPM for power approach to maxinmum power.
; ldle to 100 percent internediate power.
ldle to maximum power.
Normal rated to internediate power.
Intermediate to maxinmum pover.
M ni mum power to maximum power.
) Mninum booster engine power to maxinmum
boost er engi ne power.

3.10.5.4 NO SE LEVEL MEASUREMENTS (TURBO SHAFT). - Wth

al| engines operating at intermediate ratings noise
| evel measurenents shall be taken on the ground on one side of the

hel'icopter only, at 30° intervals on 25 foot and 50 foot radii, on
lines originating at the aft-most portion of tail pipe(s). I nst ru-

nmentation action shall be reported in the Instrunmentation Report
[tem (1) of 3.2

3.10.6 ENG NE CHARACTERI STICS AT VARYING POAER LEVER
SETTI NGS
3.10.6.1 ALTI TUDE | DLE SCHEDULE AT LOW Al RSPEEDS. - A |ow

speed descent from service ceiling to 2000 feet
pressure altitude with power lever in idle position (flight idle for
turbo-shaft engines) shall be perforned.

3.10.7 ALTI TUDE POAER CONTRCL PERFORMANCE
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3.10.7.1 ACCELERATI ONS AND DECELERATIONS. - Perform sl ow,

. i nternedi ate and snag accel erations and decel era-
tions through the follow ng ranges at 3000 and 8000 feet pressure
altitude. Data shall be recorded at one-fourth-second-intervals.

(

(2) ldle to 100 percent internediate power or thrust.

[N

) Idle to 60 percent intermediate power or thrust.

(3) 60 percent to 100 percent intermediate power or
t hrust.

(4) A sinulated wave-off shall be performed and
recorded at

(a) Apressure altitude of 5000 feet, and
(b) A pressure altitude of 5000 feet, from
power approach RPMto internediate RPM

A soak tine of not less than one minute for reciprocating engines
and 15 seconds for turbo-shaft engines at the point of accelerations
shal | precede the power |ever novenment. A mininumof 10 data points
(or sufficient data to show control systemtransients) listed in the
appl i cabl e sub-paragraphs O 3.10.3, shall be reported on one engine
only during each accel eration and decel eration

3.10.7.2 EMERGENCY PROTECTION. - If a manual (emnergency)
control is provided, swtchovers from prinary

control to manual control during normal rated thrust or power

| evel flight runs at 10,000 feet altitude to service ceiling shal

be performed (on one engine only on multiple engine aircraft).

3.107.3 CPERATION WTH M SSILE FIRING - Wen applicabl e

o engi ne operation during gun, guided nissile, and
rogket firing, shall be demonstrated in accordance with 3.11.3, 3.11.4,
and 3.11.5.

3.10.7.4 | NFRARED RADIATION. - The contractor shall arrange
. _ for infrared radiation neasurement in flight of
the helicopter engine conbustion with the cognizant infrared neasuring
activity in sufficient time to pernit scheduling of a government
aircraft equipped for neasuring of infrared. This neasurenent shal
not interfere with the denmonstration, but shall be schedul ed when
level flight denonstrations at optional altitude are schedul ed. The
results of the demonstrate ion shall be reported
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3.10.7.5 ANTI-1CING - Denpnstrate that the engine-airfranme
conbi nation operates satisfactorily through all

al titudes and Mach nunber ranges within the design envel ope of the

hel'icopter, without adverse effect fromice-ingestion. Denonstrate

that the anti-ici ng systemw |l anti-ice to the design parameters.

3.10.8 AR STARTS. - Three satisfactory air starts on
one engine shall be denmonstrated at the maximum

altitude as set forth in the engine nmodel specification. If starts

cannot be made at this altitude the maxinumaltitude at which

satisfactory air starts can be made shall be determined. Air starts

shal | also be denonstrated with manual (energency) controls, if

provi ded.

3.10.9 FUEL DUMPING. - Qperation in flight of fuel

dunpi ng arrangenents shall be demonstrated in
accordance with ML-F-17874. Fluids other than fuel may be used.

3.10.10 FueL VENTING - The fuel vent system and inpinge-
nment tests shall be denonstrated in accordance

with Spec ML-F-17874 for conpliance with the design requirements

of the detail specification. Fuel Tank Venting shall also be denon-

strated for adequacy in accordance with Spec ML-F-17874. Fluids

other than fuel may be used. Tests shall be denmonstrated under the

foll owing conditions:

% S|de\/\ard flight, left and right
dinb

El
2
23; Hover

4) Rearward flight
E 5) Automation

6) Level flight at V maxinum
(7) Gound taxi
3.10.11 FLAME DAVPING - Satisfactory flare danping shall

be demonstrated in accordance with the procedure

outlined in Spec ML-D-6728. Al phases of flame danping effective-
ness shall be reported with particular enphasis on hazards of night
| andi ng approach and takeoffs both for land and for aircraft carriers.

3.10.12 ROTOR BRAKES. - Rotor brakes shall be denonstra-
ted to show conpliance with contract requirements.
3.10.13 FUELI NG AND DEFUELING - Fueling and defueling

. . tests shall be conducted to deternine conpliance
with the design requirements of the Detail Specification and of Spec
ML-F-17874.
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3.10. 14 ENG NE FUEL FEED. - Tests shall be conducted on

the engine fuel feed systemto determne conpli-
ance with the recuirenments of Spec ML-F-17874.

3.11 ARVAVENT  DEMONSTRATI ON

3.11.1 CGENERAL. - Firing of guns, launching of rockets or
gui ded missiles, and/or dropping of stores shal
not cause either the helicopter structure or stores that are retained
to be damaged by blast of by debris such as links, casings, "pig-tail”,
or diaphragms. The time required to rearmshall be within the tine
SEecified In the detail specification or the apPIicable ortions of
the follow ng specifications: ML-A-8591, ML-1-8670, ML-1-8671
ML-1-8672, ML-1-8673, ML-1-8675 and ML-1-8677. Any tests or
dermonstrations conpleted and properly witnessed by a test authority
(see 3.1.2) in accordance with, but prior to, the scheduled point

of ﬁegnngtration, shall be reported in reports submtted in conpliance
with 3.1

3.11.2 ARVAMENT | NSTALLATION. - Al applicable armanment
dermonstrations specified herein shall be perforned
unl ess reference can be made to an identical titillation which has
been satisfactorily demonstrated by the contractor on a previous
nodel. Also, any armanment installation which represents a departure
fromexisting design, that is, which enbodies major features not used
inat |east one previous armament installation in a naval helicopter
shal | be satisfactorily denmonstrated in flight.

3.11.3 GUNS

3.11.3.1 ATTACK, PATROL AND TRAINER HELI COPTERS. - The
satisfactory operation of gun installations in-
cluding accessories and directly associated eguipnent, shal | be
demonstrated.  This demonstration shall include sinulated operation
rearmng, boresighting, and maintenance on the ground, and actua
operation in the air. The ground demonstration shall further include
ground firing for dispersion characteristics. Satisfactory air
oFeratlon of the gun installation shall consist of firing two com
plete |oads of ammunition in bursts of not Iess than 100 rounds or
si x seconds (whichever takes longer) fromeach gun, with all guns
firing sinultaneously, with three seconds maxinum internal between
bursts. In no case shall the burst exceed one normal |oad of ammuni-

tion per gun. Firing shall be performed under the follow ng conditions.

(1) Altitude: The helicopter shall be flown through
the following altitude cycle prior to firing:
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(a) Cinb to within 2000 feet of the design

service ceiling (intermediate power) and remain
at this altitude not less than five mnutes.

(b) Descend to any altitude under 1000 feet and

remain at this altitude not less than five
m nut es.

(c) Cinb to within 2000 feet design service
celllng (intermediate power) and remain at this
altitude for not less than 10 mnutes and
then comence firing.

(2) Speed: The first load shall be fired at a mninmum

stabilized level airspeed. The second |oad shall

?e fbred Guning indicated airspeed within 0.8 V_
o V..

(3) Load Factor: The first load shall be fired at a

normal |oad factor of me. The second |oad
shal | be fired at a normal load factor of 0.9n,
0{.0.%jnBX|nunlsafe load factor at the specified
al titude.

Gun gas concentration: At no time during the
firing denonstration shall the gun gas concentra-
tion anywhere in the helicopter except in the
blast tubes and the imediate ViCinity of the
breech and vent plug, exceed 90 percent of the

| ower explosive [imt as indicated on equi pnent
approved by NAVAIR

(5) Equi prent operation: Al applicable sighting

(6)

equi pment and radar Control equipnent shall be
operating satisfactorily throughout the firing
demonstration.

Engi ne operation: At no time during the firing
denonstration shall the tail pipe tenperature

rise over the allowable transient over-tenpera-

ture conditions specified by the engine manufacturer
and indicated on appropriate aircraft instrunents;
and there shall be no evidence of conpressor stall
or engine flame-out, nor shall there be evidence

of aircraft stability degradation denonstrated in
accordance with 3.8.2.
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(7) Airframe Drain and Vent EXits: At no time during
the firing denonstration shall the airfrane fuel
air or engine drains or vent exits be adversely
affected by the operation of the guns.

3.11.4 ROCKETS. - The satisfactory operation of rocket
instal lations shall be denonstrated. This denon-

stration shall included sinulated operation, rearmng, boresighting,

and maintenance on the ground, and actual operation in the air. At

no time during the rocket firing demonstration shall the tail pipe

tenperature rise over the allowable transient over-tenperature condi-

tions specified by the engine manufacturer and there shall be no

evi denee of conpressor stall or engine flane-out, nor shall there be

evidence of aircraft stability or control degradation denonstrated in ac-

cordance with 3.8.2. Adequate air operation of air-to-air and air-to-

ground rockets Shall consjst of firinﬁ two conplete | oads of inert warhead
rockets of each type required under the following conditions:

3.11.4.1 AlR-TO-AlR ROCKETS

(1) Altitude: The helicopter shall be flown through
the followi ng altitude cycle prior to firing:

(a) Cinb to within 2000 feet of the design
service ceiling (internediate power) and remain
at this altitude not less than five mnutes.

(b) Descend to any altitude under 7000 feet and
remain at this altitude not less than five
m nut es.

(c) Cdinbto wthin 2000 feet of highest service
ceiling and remain at this altitude for 10
mnutes and then commence firing. The 10
mnute dwell at altitude ny be curtailed as
necessary contingent on the amount of fue
available.  (Hi ghest service.ceilin? is
defined as that ceiling obtained with the use

of power augnentation when available.)

(2) Rocket gas: At no time during the required firing
shal | the rocket gas concentration exceed 90 percent
of the lower explosive linmt anywhere in the heli-
copter as indicated on equiPnent approved by NAVAIR
The rocket exhaust gas shall not inpinge on any
structural menber. If this is inpracticable, pro-
tection as necessary shall be provided, subject
to NAVAIR approval .

74



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.11.4.1 (Cont)

(3) Equi pment Operation: Al applicable sighting
equi pment and radar control equi pment shall be
operating satisfactorily throughout the firing
denmonstration.

(4) Airfrane Drain and Vent Exits: At no time during
the required firing shall rocket exhaust inpinge,
enter, or adversely affect air fuel, or engine
drains or vent exits.

3.11.4.2 Al'R- TO- GROUND ROCKETS

(1) Altitude: The helicopter shall be flown through
the followng altitude cycle prior to firing:

(a) Ainb to within 2000 feet of the design _
service ceiling (intermediate power) and remin
at this altitude not less than five mnutes.

(b) Descend to any altitude under noo feet and
rena{n at this altitude not [ess than five
m nut es.

(c) dinb to within 2000 feet at design service
ceiling (intermediate power) and remain at this
altitude for not less than 15 m nutes.

(d) Descend to within ground target range and
then commence firing.

(2) Speed: the restrict shall be fired at a maxinmum
stabilized level flight airspeed.

(3) Load factor: The first load shall be fired at a
normal |oad factor of one "G'. The second |oad
shall be fired at a nornmal load factor of 0.9n,
or 0.9 maxinnum safe load factor at the specified

al titude.

(4) Rocket gas: At no time during the required firing
shall the rocket gas concentration exceed 90 percent
of the lower explosive limt anywhere in the heli-
copter as indicated on equipnent by NAVAIR The
rocket exhaust gas shall not inpinge on any structura
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member. If this is inpractical, protection as
necessary, shall be provided, subject to NAVAIR
approval

(5) Equi prent operation: Al applicable sighting
equi pment and radar control equi pment shall be
operating satisfactorily throughout the firing
denmonstrati on.

3.11.5 QU DED M SSILES. - The_saIisfactorY operation of

the specified guided missile installation shall
be demonstrated. This denonstration shall include |oading, unloading
boresighting, maintenance, and all the necessary system preflight
checks as well as actual operation in the air. Adequate air opera-
tion shall consist of launching two |oads of specified mssiles in
such a manner that the mssiles are not subLected to forces heyond
those specified for the nmissile, and that the missiles are |aunched
inthe attitude and at the required altitude necessary for performance
of their nission. Live mssles |ess warhead shall be used in the
denonstration, except that for denonstrations of jettisoning and safety
of separation, inert mssiles my be used. The exact configuration of
the mssiles (including warhead, telemetry, notor, etc.) shall be as
5ﬁe0|f|ed in the addendumto this specification or as agreed upon between
the contractor and NAVAIR The first load shall be fired during indicated
ai rspeed to V. Addjitional missjle Iauncqiqgs to 00¥Fr condi ti ons found
to be nost critical the contractor's analysis may be required. Jett
sonin? shal | also be denonstrated under conditions consistent with
the class and nission of the helicopter. At no time during the
mssile firirg denonstration shall the tail pipe tenperature rise
over the allowable transient over-tenperature conditions specified
by the engine manufacturer, there shall be no evidence of conpresssor

stall or engine flane-gut, shall there be any evjq$nce of stability
or control degradation denonstrated In accordancte with 3.8.2.

3.11.6 DROPPABLE STORES

3.11.6.1 CONVENTI ONAL STORES. - The satisfactory operation

_ of applicable conventional store installations
and rel ease equi pnent associ ated therew th shall be denonstrated.
Conventional stems include bonbs, mnes, torpedoes, flares, floatlights
sonobuoys, searchlights, fuel tanks, etc. This denonstration shal
include |oading, unloading within the time specified, and maintenance
procedures as well as checking out the control and monitor
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circuits on the ground and in the air for all delivery nodes. Ade-
quate air operation of conventional stores shall consist of dropping
of one conplete |oad of the stores specified in (7) below, under the
fol | owing coalitions.

(1) Separation: Positive separation shall occur
i mmedi atel y upon actuation of the release system
with no interference between the released store(s)
and any part of the helicopter and adjacent
stores, and with no damage to the released store
or to the helicopter. The attitude of store (s)
during separation shall be such that each store
can performits intended function and that it
shal | not hinder the pilot in the performance of
apFropriate escape maneuvers for the type of
del i very performed.

(2) Release control: Both primary and energency method
of store release shall be denmonstrated

(3) (3) Structural integrity: No loss of the store, no
evidence of deterioration, nor damage to the
hel i copter structure, adjacent stores or the
store Itself shall occur within the specified
flight conditions.

(4) (4) Speed: The release of stores shall be denonstrated
at the applicabl e maxi munper mssible speed for
the helicopter, or for the store, (whichever is
Iess%j The axi num rel ease speed shall be re-
porte

(5) Altitude: For stores capable or being dropped from
high altitudes, the release shall be acconplished
at 2000 feet below the service ceiling after re-
maining at this altitude for 30 minutes. For other
droppabl e stores (torpedoes, mnes, flares, etc)
the rel ease shall be made at appropriate altitude
bel ow 3000 feet. The denonstration shall include
store separations at the nost critical air speed
and | oad factor combination of the specified flight
envel ope of the helicopter store conbination
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(6) Release tactics: A tactical release shall be denmon-
strated for each of the delivery nodes planned
for the individual helicopter. The flight tactics
to be utilized for release of the various types
of specified stores shall be in conformance with
the mssion and bonb control equipment of the
individual helicopter. Wen specific tactics are
not applicable sufficient releases my be required
under varied conditions to afford an envel ope of
conditions of satisfactory release

(7) Type of stores: One load each, unless otherw se
stated in the addendumto this specification, con-
sisting of heaviest, internediate weight and
lightest weight stores of a particular type shal
be dropped for each denonstration of release
tactics and bomb control equipnent. Only inert
stores shall be used.

(8) Helicopter guidance and stem rel ease system
Satisfactory operation of the helicopter guidance
and the store release system shall be denonstrated
to the extent that the accuracy of’ the store drop
be within the limts specified in the contract and
related specifications.

3.11.6.2 NUCLEAR WEAPONS . - Satisfactory operation of

nucl e-stem installations, including mssiles
with nuclear warheads, and the suspension and rel ease equi pment
associated therewith shall be denonstrated as specified in the
addendum to this specification. The tests shall be performed in
accordance with the applicable requirements of 3.11.5 and 3.11.6. 1.
Tests of nuclear weapons in addition to those specified in the adden-
dumto this specification, and which are recommended by the Nava
Air Special Weapons Facility, shall also be performed as approved by
NAVAI R.

3.11.7 ARMMENT CONTROL. - Satisfactory operation of

the armament control installations shall be
demonstrated.  The denonstrate ion shall include simulated operationa
checks and accessibility for servicing and removal, and including
bor esi ght i ng. Satisfagtory_air operation of armament controls shal
be demonstrated in conjunction with applicable helicopter weapon
denonstrations.  The Airborne Mnitor and Control Systemas applicable
to Nucl ear Weapons shall be installed with appropriate system resistance
and power requirements as specified in the detail specification
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3.11.7.1 ACCURACY. - The contractor shall demonstrate satis-

factory accuracy by expending specified ordnance at
a suitable target or by use or release-point-in-space technique as
required, using the installed helicopter weapons control system The
Armament Section of the Denonstration Addendumto this specification
will specify the accuracy required for the particular helicopter
involved. The method used to determne accuracy shall be acceptable
to the test authority.

3.11.8 M SCELLANEQUS. - The satisfactory operation of

m scel | aneous armanent installations shall be denon-
strated. These miscellaneous installations include the follow ng:
arnor, snoke screen equipnent, target tow ng gear, chemical dispersa
gear, magnetic airborne detection gear, etc. Installation and remova
of special field conversion kits shall also be demonstrated as appli-
cable. Any denonstrations conpleted and properly witnessed by a test
authority (See 3.1.2) in accordance with, but prior to, the schedul ed
point of denmonstration shall be included in reports submitted in
conpliance with 3.19.

3.12 EQUI PMENT  DEMONSTRATUI ON - REQUI REMENTS
3.12.1 GENERAL. - Al sPecified_equipnent actual l'y installed
in, or specifically required for denonstration

helicopters, shall be satisfactorily demonstrated on the ground or in
flight as applicable, however, ang denonstrations conpleted and properly
witnessed by the test authority (3.1.2) in accordance with but prior

to the schedul ed point of demonstration shall be included in reports
submtted in conpliance with 3.19. Any request for sgecification
deviations shall be made by the contractor prior to the conpletion of
the pertinent flight test program

3.12.2 COCKPI T AND CABI'N CONDI TI ONI NG

3.12.2.1 CONTAM NATION. - Gound and flight tests shall be

performed to denonstrate the maxi mum permssible
concentrate ion of any contaminant such as carbon nonoxide, fuel vapor,
gaseous products of conmbustion, oil msts, etc. The linmts for carbon
nonoxi de are specified in ML-STD-800. The limts for concentration of
fuel vapors are specified in ML-H18325. The limts for any other con-
tam nant which causes a perceptible odor or irritation or interferes
with risibility are specified in Spec M L-P-18927

3.12.2.2 AIR CONDITIONING - Cockpit and cabin heating,

_ ~ventilating and defogﬁing shal | be demonstrated to
show conpliance with Spec ML-H18325. The test procedure shall be as
specified in Spec ML-T-18606
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3.12.2.3 OXYGEN EQUIPMENT. - Wth the applicable oxygen system
gaseous or liquid filled to normal capacity, and

with full operating equi pment aboard, the helicopter shall be flown

at the mninmum and maxi mum operational altitudes at which oxygen is

required. Under sinulated tactical conditions at those altitudes, the

oxygen system shal|l be evaluated to determne proper functioning in

accordance with Spec ML-1-8683, and also to determne adequate freedom
of movement for performance of required duties.

3.12.2.4 ANTI - EXPOSURE SUI T SYSTEM - Wien applicable, the
anti-exposure suit air conditioning system shal
be dermonstrated to nmet the requirements of Spec ML-E-18927. Maxinmum
air flowat the specified differential pressure shall be neasured in
flight at altitudes fromsea level to service ceiling of the helicopter
and at engine power settings fromidle to maxinum cruise power. Maxinmm
range of tenperature control of the air delivered to the suit shall be
evaluated. Qperation of the flow control shall be assessed from the
standpoi nt of convenience. Wth the appropriate menmber(s) and of the
crew wearing anti-exposure suit(s) and necessary control system and
equi pment, the system shall be denonstrated to provide the required
amount of ventilation pressurization air for both inflight and ground
operating conditions. Servicing of the helicopter while on the ground
in a ready condition, shall be demonstrated, when applicable.

3.12.2.5 ACOUSTI CAL NOI SE LEVEL. - It shall be denonstrated
that the acoustical noise |evel in occupied spaces
does not exceed the maxinum al | owabl e values listed in Spec M L-A- 8806
The entrance doors and cockpit enclosure movable sections shall be
closed during the survey. Corrective action shall be taken by the
contractor in cases where noise levels exceed allowable specification

limts.
3.12.3 FIRE WARNING SYSTEM - Gound and flight operation

of the forewarning system shall be denonstrated

to show conpliance with Spec. ML-F-7872 or Spec. M L-F-23447, as
appl i cabl e.

3.12. 4 HYDRAULI C AND PNEUMATI C SYSTEMS. - Qperation of al

. hydraulic and pneumatic systeminstallations in the
hel i copter shall be denmonstrated in accordance with Spec M L-T-5522

3.12.4.1 HYDRAULI C AND PNEUMATI C EXTERNAL POAER CONNECTI ONS. -

The accessibility and suitability of externa
hydraul i ¢ and pneumatic power connections shall be denonstrated.
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3.12.5 ANTI-1CING SYSTEMS. - Anti-icing systenms shall be

. denonstrated to show satisfactory operation in
accordance with contract requirements.

3.12.5.1 THERVAL. - The system shal | be demonstrated to show
conpliance with Spec M L-T-18607.

3.12.5.2 PNEUMATI C. - The system shal|l be denonstrated to show
conpliance with Spec M L-D 8804.

3.12.6 EXTERNAL MOVABLE EQUI PMENT. - Satisfactory operation

of all novable external equipnent itens shall. be
denonstrated at the demgn limts required for the operation of such
items The tine required for operation shall be reported.

3.12.7 LANDI NG GEAR SYSTEM
3.12.7.1 RETRACTI ON AND EXTENSI ON. - The fol [ owing operations

of the landing gear shall be satisfactorily denon-
strated as applicable:

(1) Retracted and |ocked within time specified after
t akeof f.

(2) Extended and |ocked at 50% V.

(3) Emergency extension systemin autorotative Condition
Wthin 1000 feet of altitiude.

3.12.7.2 BRAKES. - Wieel brakes shall be demonstrated to show
conpliance with contract requirenents.

3.12.8 ACCESSORY EQUIPMENT. - Sati sf actor?/ oBeration of all
accessories aboard or required shall be demonstrated.

3.12.8.1 W NCHES/ HOI STS. - W nches/ hoi sts Shall be operated
through at least six cycles at their maxinum rated

capacity. The operation of installed renote controls shall be satisfactorily
demonstrat ed.

3.12.8.2 CARGO CARRYI NG AND HANDLING. - Al cargo carrying,

. handling, and securing equipment shall be satis-
factorily denonstrated to their respective rated capacities.

3.12.8.3 SECURI NG AND TON NG - Securing and tow ng provisions
shal | be satisfactorily denonstrated at the direction
of the NAVPRO

81



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.12.8.4 EXTERNAL CARGO HOOK. - Satisfactory operation of the
external cargo hook and remote controls shall be
denmonstrated at the direction of the NAVPRO

3.12.9 EXTERNAL AUXI LI ARY FUEL TANKS. - Jettisioning of externa

o _auxiliary fuel tanks shall be demonstrated in the full
nost critical partial full, and enpty conditions with the helicopter in the
prinar% external fuel tanks configuration. Unless otherwi se specified, it
shal | be denonstrated that the tanks can be jettisoned at the follow ng
flight conditions:

(1) level flight; speed equal to 0.9 maxinmum forward
carriage airspeed for aircraft/conbination

(2) conditions simulating autorotative flight.

(3) for multi-engine helicopters; flight conditions
simulating a single engine failure.

The addition of other external stores to the helicopter may require additiona
jettison tests of the external fuel tanks. It shall be denonstrated that the
tank will not hang up on the helicopter and the helicopter or adjacent stores

will not be damaged. Liquids other than fuel may be used in fuel tanks for
these tests.

3.12.10 PARACHUTE SURVI VAL EQUI PMENT ASSEMBLY. - It shall be denon-
strated that adequate stowage previsions are made in seats
or other accessible spaces for all required parachutes, para-rafts or other
survival kits. Both ground and appropriate Inflight denonstrations shall show
that such stowage precludes |oss or dislocation of equiprment, does not interfere
with flight operations, and facilitates utilization of equipment in energencies

This demonstration shall include appropriate egress during sinulated ditching and
bai | out conditions.

3.12.11 ESCAPE HATCHES. - A ground denonstration shall be made to show
the ease with which escape hatches may be opened and to show

the accessibility and adequacy of the opening to escaping personnel wearing

apparel planned for use in the helicopter when in service.

3.12.12 HUMAN ENG NEERI NG, COCKPI T AND ESCAPE SYSTEM DESI GN. -

(1) I'n conducting the demonstrations under this paragraph, the
sizes of personnel used shall include extremes at the upper
and lower linits of the appropriate anthropnetric parameters
specified in this and all other applicable docunents.

Ant hropometric limts shall be the 3rd through 98th percentile
man in accordance with NAEC-ACEL Report No. 533. The body

di mensions of the pilots used shall be included in the test
reports and shall include the follow ng paraneters:

82



3.12.12

3.12.13

5842.
3.12.14

Downloaded from http://www.everyspec.com

—
e
=
=

=

Stature

Veéi ght

Sitting Height

Eye Height Sitting
Bi del tord Dianeter
Functional Reach

El bow Rest Hei ght

Y i e e T e e R N e T
3”2 SQe o0l
N e e ~ e e e e

Chest Depth

~——
= O S
———

Head Hei ght

Forearm Hand Length

But t ock- Knee Length
Wi st Circunference
Buttock Circunference
Shoul der Circunference

Knee Height Sitting
Hp Breadth Sitting

M L- D- 23222A( AS)

(2) The contractor shall denonstrated, or shall have de-

nmonstrated, that the aircraft neets the followng re-
qui rements as applicable to the particulary aircrft:

All crew station

seat arrangenent,

seat ad-

justnent, plugs and connections shall be conpat-
Ible with all services personnel flight equi pnent

(i ncl udi nngar achut es,

val vest,

oatation garment,

anti-exgosure sui t,

survi -

ody arnor, etc.)

planned for van in the aircraft when in actual

servi ce.

Aircrew station displays, dinensions, geometry,
and location actuntion, and and accuracy of
operating all controls essential to flight oper-
ations shall be is accordance with ML-STD 250

and Ms335575.

External visibility from the design are position
shall conform to M L-STD 850.

Energency Escape. (See paragraphy 3.12.11).

ANTI - FOGG NG AND RAIN REMOVAL SYSTEMS. - The systems
. shal | be denonstrated to show satisfactory operation in
accordance with contract requirenents and to show conpliance with Spec ML-T-

AUTOMATI C BLADE FOLDI NG

- The contractor shall

denmonstrat e

. that it is possible to fold as well as unfold the blades in
winds up to 45 knots, fromany direction, in less than 30 seconds without
supplimentary assistance.
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3.13 ELECTRI CAL DEMONSTRATI ON

3.13.1 CENERAL. - Al applicable electrical denonstrations
_ shal | be performed by the contractor. Any denon-
strations conpleted and properIK attested by a test authority in
accordance with, but prior to the schedul ed point of denonstration,
shall be included in reports submtted in conpliance with 3.19.2.12

3.13.2 PERFORMANCE. - The contractor shall denonstrate the
_ _performance of the conplete electrical system The
demonstration, consisting of flight and ground tests, shall be adequate
to determne the capability of the systemto perform adequately the
functions directed by the required mssions of the helicopter. The
contractor shall include a demonstration of the accessibility of units
for test, adjustment, renoval and handling for servicing. It shall
be denonstrated that the installation meets the requirenments of Spec
ML-E-7080 and M L-W5088.

3.13.2.1 TEMPERATURE. - The contractor shall denonstrate that
the operating tenperatures of all electrical power

and conversion equi pments are within the specification design l[imta-

tions of this equipnent as denonstrated in the qualification of the

equi pment. Qperating tenperatures shall be determined in the full rated

output of the equipnent or with |oads which the contractor is applying

to the equi pment, whichever tenperature is greater.

3.13.2.2 PRI ME MOVER CAPACI TY. - The contractor shall denon-

o strate that the prine nover has adequate capacity
to maintain rated generator |oads and overloads to specified [imts of
the applicable specifications.

3.13.2.3 POXER. - The generation and conversion of adequate
electric power, or adequate electric power plus the

excess power based upon the prelimnary |oad analysis, whichever is

greater, shall be demonstrated. —The contractor shall also denonstrate

that electric power at the termnals of bad equipnment conforms to ML-

STD-704 by recording power characteristics at the termnals of at

| east ten representative load equi pments. The above shall be demonstra-

ted throughout the ground and inflight rotor RPM range and at maxi-

num autorotative rotor RPM

3.13.2.4 EMERGENCY POAER. - The contractor shall denonstrate
that the energency power available, and the alternate

and enmergency electrical circuits are adquate and satisfactory under

all flight conditions of the helicopter. This denonstration shal

include performance for voltage regul ation, frequency regulation, and

84



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.12.2.4 (Cont)

wave form of the AC system and voltage regulation and ripple voltage
content for the DC system

3.13.2.5 PROTECTION. - The contractor shall denonstrate

~satisfactory performance of the fault protection
system and detection equipnent under all conditions.

3.13.2.6 VI BRATI ONAL ENVI RONMENT. - The generator vibration
environnment, both frequency and anplitude, on the

three major axes shall be recorded. The vibration pickups shall be

installed on the generators as far fromthe generator mounting pad

as practical. The weight of the pickups shall not exceed one percent
of the generator weight.

3.13.2.7 LIGHTING - The contractor shall denonstrate the

. _ interior and exterior Ilghtlng systems to show
conpliance with Spec ML-L-18276 or Spec ML-L-006730 as applicable
3.14 AVI ONI CS DEMONSTRATI ON' TESTS
3.14.1 PERFORVANCE. - The contractor shall denmonstrate the

performance of the conplete avionics installation.
The denonstration, consisting of flight and ground tests, shall deter-
mne the capability of the systemto performthe functions dictated
by the required mssions of the helicopter. The avionics denmonstration
shall include a sinulated operation evaluation using special test
equi pnent as required and a denonstration of the accessibility or units
for test, adjustnent, removal and handling for servicing. The contractor
shal | conbine as many avionics equi pnent test procedures as possible
into a single flight operation in the interest of econony. The con-
tractor shall demonstrate the conpatability of operation of all flight
and weapons system controls while wearing full flight equipnent planned
for use in the aircraft. The follow ng characteristics and equi pnent
shal | be demonstrated in accordance with the mssions enumerated in
the addenda to this specification

3.14.1.1 | NTERFERENCE. - The contractor shall denonstrate

that the electrical and electronic systems of the
helicopter meet the requirements of Spec ML-T-6051. Upon conpletion
of the general acceptance evaluation, the helicopter shall be test
flown at an altitude and airspeed comensurate with its mssion caﬁa-
bility, and all interferences noted during the ground eval uation shal
be corrected prior to flight test. Any changes in the intensity of
interference between the two tests shall be reported
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3.14.1.2 | NTERCOMMUNI CATI ON° SYSTEM - The contractor shal
denonstrate that the intercomunication system

meets the requirenents of all applicable specifications, and perforns

satisfactorily over the entire mssion capability of the helicopter

3.14.1.3 TEMPERATURE AND VI BRATION. - The contractor shal
denonstrate that the anbient tenmperature and vibra-

tion requirenents in all conpartments containing or wth previsions

to contain electronic equi pment, do not exceed val ues specified in

the specification requirements stated in the procurenent documents for

the individual equipnent itens. \Wen not otherw se specified, the

limts defined in Spec ML-E-5400 shall apply.

3.14.1.3.2 (CONDENSATION. - The contractor shall demonstrate
that air ducts to equipnent are free of moisture

after flights so that the proper operation of water separation, etc.

is indicated. Any free nositure found inside e?uipnent whet her forced

air cooled or not shall be reported. Equipnent failures, either per-

manent or tenporary in nature, resulting from noisture or high

hum dity shall be 1nvestigated and reported.

3.14.1.4 ANTENNAS. - The contractor shall demonstrate that
the antennas as installed on the helicopter neet

t he reguirenents of Spec ML-STD-877, and the specifications for the

i ndividual electronic equipment. The results of laboratory tests on

nock-up and scal e model radiation measurenents shall be furnished for

approval of the basic antenna desi%n as early as possible. Flight

denonstrations to substantiate nodel radiation patterns and other

| aboratory results shall be performed under conditions designed to

prove the capability of the electronics systemto fulfill the require-

nents of the helicopter mission. The demonstration shall show that:

(1) The azinuth and elevation coverage of antennas of
the various configurations of the helicopter at
the required frequencies, is satisfactory in
accordance with the laboratory results.

(2) The gain of the antennas, with reference to the

i sotropic radiator, is adequate for acconplishment
of the mission.

(3) Isolation between antennas and between el ectronics
systems using a common antenna is such that no
significant or unreasonable inpairnent of the
operation of either system results
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(4) The mechanical operation of rotatable and other
antennas having roving parts, and antennas wth
other control lable features, provides satisfactory
operation and coverage.

3.14.1.5 NAVI GATI ON EQUI PMENT. - The contractor shal |
denonstrate that the installation and performnce

of the navigation equipment conformwith applicable test specifica-

tions listed in the detail specification. The contractor shal

further demonstrate satisfactory performance of the navigation equip-

ment within the accuracies required by the mssion of the helicopter

as well as satisfactory systemintegration, overall conpatibility

and indicator display under operational conditions. The accessi-

bility of the navigational equipments for maintenance and field

testing, as well as satisfactory maintenance techniques including

"go" and "no go" type preflight performance checking, shall also
be denonstrat ed.

3.14.1.6 | DENTI FI CATI ON EQUI PMENT. - The contractor shal

. demonstrate that the operation of the identifi-
cation equipnent, including transponders, interrogator-responsors
coders, and decoders neets the requirenents of the apﬁlica | e speci-
fications, and, that within the designed mssion of the helicopter
the operation is satisfactory.

3.14.1.7 COVMUNI CATI ONS EQUI PMENT. - The contractor shall

denonstrate that the installation and the per-
formance of the comunications equipnent in accordance wth
aﬁpllcable specifications. The contractor shall further denonstrate
that the installed comunication equipnent and its performance are
adequate for the acconplishment of the design mssions of the heli-
copter, Accessibility of the communication controls for operation
and readout, and the accessibility of the comunications equi pment
for maintenance and field testing, as well as satisfactory maintenance
techni que including pre-flight "go" and “no go” performance testing,
shal | al so be denonstrat ed.

3.14.1.8 RADAR AND | NFRARED EQUIPMENTS. -  The contractor
shal | denonstrate that the operation of all radar
and/or infrared equipment is in accordance with applicable specifi-
cat ions. Al radiation tests shall be conducted at properly instru-
nmented facilities for control of position and flight path, In
addition to electrical neasurenents. The contractor shall include
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within the designed mssion of the helicopter, demonstration of
satisfactory performance of all equipnents in the follow ng area

3.14.1.9

(1)

Detection and | ock-on ranges, mapping capa-
bilities acquisition features, and tracking
net hods enpl oyed at service altitude and at
the | owest practicable altitude.

Antenna stabilization in pitch, roll, and yaw

to prescribed limts conpared to an appro-
priate reference.

Fl'ight control and/or guidance integration.
Accessory integration and conpatibility.
Count er measures vul nerability.

Antenna pattern coverage in the proper polari-
zation field and the cross polarization field.

Indicator display in the search and |ock-on mode
under all anbient light levels and flight tactics
within the specified performance envel ope

Dot flyability and snap-up features, if any.

Count er - count er measur es- procedure and circuitry.

COUNTEMEASURES. - The contractor shall denonstrate
that the operation of all countermeasures equip-

ment is in accordance with the applicable specification. The contractor
shall include, within the designed mssion of the helicopter, denon-
stration of satisfactory performance of all equipnents in the

following areas where appropriate

(1) Frequency spectrum coverage, including facilities

for changing antennas and tuners

(2) Detection ranges, azinuth coverages, and cross-

over points.

(3) Analysis of signal characteristics, i.e. - pulse

rate frequency, wave form etc.
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(4) Accuracy of bearing indication for direction
finding, homng and |ocalization of signa
sources

(5) Recording of signals and other required data
for post flight analysis.

(6) Effectiveness of electronic jaming in the
various nodes and types of modul ation.

(7) Mechanical dispersal of countermeasures con-

fusion reflectors at required speeds and al-
titudes of the helicopter

3.14.1.10 ASW EQUI PMENTS -The contractor shall denon-

strate that the operation of the ASW equi pnent
is in accordance with the applicable specifications. The contractor
shall include, within the designed mssion of the helicopter, denon-
stration of satisfactorr performance in the areas of detection,
classification and |ocalization as applicable, to include the follow ng:

(1) petection ranges, mapping, navigation, and appli-
cable acquisition features and tracking methods.

(2) Antenna stabilization characteristics in pitch,
roll, and yaw

(3) systemintegration, conducted and radiant inter-
ference, and overall conpatibility.

(4) Indicator displays in an operational environnent.

3.14.1.11 RADI O RELAY REQU REMENT. -The contractor shall_

denonstrate that the operation of the radio relay
equi pment is in accordance with the applicable specifications. The
conttractor shall demonstrate satisfactory performance conpatible with
the designed mission of the helicopter. The equiprment shall be
capabl e of receivinP and transmtting information at the required
signal strengths. [t shall provide the required data handling capa-
bilities. The turn-around tinme shall be within specified limts.
The specified nmodul ation characteristics shall be obtained. Speech
processing shall be provided as required. Relay squelch change
control shall be provided as specified.
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3.14.1.12 I NDI CATING EQUI PMENT. -The contractor shall
denonstrate that the operation of all indicator

equi pment is in accordance with applicable specifications and that
the operation is satisfactory.

3.14.2 | NSTRUMENTS

3.14.2.1 PITOT AND PI TOT STATIC SYSTEMS (ALTI METER AND

AI'RSPEED | NDI CATOR). - The systemshall be
denonstrated to show conpliance with Spec ML-1-5072 or ML-1-6115
as applicable.

3.14.2.2 AUTOVATI C PILOT. - The automatic pilot shall be
denonstrated to show conpliance wth Spec ML-

C- 18244,

3.14.2.3 FUEL QUANTITY GAGE SYSTEMS. - The system shall be
denonstrated to show conpliance with Spec ML-

G 7940

3.14.2. 4 COWPASS SYSTEMS. - The system shal |l be denonstra-

ted to show conpliance wth Spec ML-C 7188 and
Spec M L-C 7762.

3.14.2.5 ATTI TUDE | NDI CATI NG SYSTEMS (REMOTE). - The

_ . system shal | be denonstrated to show conpliance
with applicable contract requirements.

3.14.2.6 ENG NE POAER PARAMETER SYSTEMS. - The system

. shal | be denonstrated to show conpliance with
appl i cabl e contract requirenents.

3.14.2.7 PERFORMANCE. - The contractor shall denonstrate

. . satisfactory o[)eration of all flight and engine
instruments in accordance with applicable specifications or procedure
approved by NAVAIR

3.14.2.8 ENG NE AND FLI GHT | NSTRUMENT TRANSM TTER MOUNTI NGS,
TEMPERATURE AND VI BRATION LIM T TESTS. - The

ai rplane contractor shall performflight and ground tests to denonstrate

that the mounting provisions made for engine and flight instrunent

transmtters do not exceed the specified tenperature and vibration

limts of the transmtter.

3.15 SH PBCARD SUI TABLI TY DEMONSTRATI ON REQUI REMENTS
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3.15.1 GENERAL. - Shipboard suitability denonstration

tests stall be performed by COWNAVAI RTESTCEN
to show that the helicopter can meet shipboard suitability contract
guarantees. The Government will furnish the facilities required

for the demonstration, and will retain full control of the facilities
during these tests.

3.16 PHOTOGRAPHI C DEMONSTRATI ON' REQUI REMENTS

3.16.1 GENERAL. - The phot ographi ¢ equi pment |isted

for installation and operation in the detai
specification shall be denonstrated at altitudes and power settings
specified in the addendumto this specification

3.16.2 GROUND CHECK. - Al the caneras, nagazines, and
associ ated equipment |isted for installation

in the detail specification for the helicopter shall be denmonstrated
to show.

(1) Adequate installation clearances including access
for |oading and un|oading installed caneras, and/
or nmgazines; testing, operation, end remova

of units and conponents of photographic equip-
ment .

(2) Eptgbility of cameras and or nounts, if speci-
ied.

(3) Functional checks of canmeras, camera control
systems, viewfinders and other installations,
systems and equi pnent associ ated with photography.

(4) Operational checks of applicable flight line
and/ or bench-check equi pment.

(5) Proper and safe operation of camera doors, related
bonb bay doors and illumnation release system

(6) Adequate stowage and security of spare photographic
equi pnent, if applicable.

(7) Suitability of handling equipment, if applicable

3.16.3 FLI GHT CHECK. - The flight program shall denon-
strate the follow ng:

(1) Camera platform suitability.
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Satisfactory operation of the camera control system
throughout the designed range of the camera con-
trol system but within the design flight envel ope
of the helicopter, and for the caneras geing
installed.

Suitability and operability of the viewfinder,
obl i que Si?hts and/or other sighting equi pment
for properly positioning photographic targets.

Adequacy of canera doors and windows to afford the
camera a view unobstructed by the airframe, dirt,
oil film water condensation reflection or other
del eterious effects.

Suitability of camera conpartnent tenperatures
pressurization and vacuum supply; accessibility

to and operability of doors, w ndows, caneras, and
associ ated equi pment as applicabl e.

Usability of the photographs fromall installed
cameras operated in accordance with paragraph (2)
above, including radar recording, and night

phot ography as appl i cabl e.

Adequacy of canera initiating, operating and indi-
cator mechanisms of the camera control system

Adequacy of recording equi prent, as applicable.

Suitability of the automatic pilot to maintain
phg}ographlc flight line requirenents as appli-
cabl e.

RELI ABI LI TY AND MAI NTAI NABI LI TY DEMONSTRATI ON RE-
QUI REMENTS

GENERAL. - The specified reliability and maintain-

abllltY.tests shal | be performed to show that the

lability and na|ntalnablllty.?uarantees. .
necessary, in

addi tion to aerodynam ¢, hydrodynanic, Fomer plant, armaments equi prent,

electrical, avionics, shipboard suitabi

stration tests.

ity and photographic denon-

Any reliability and maintainability denonstration
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conpl eted and ﬁroEerIy witnessed by a test authority (see 3.1.2) in
accordance with the approved test plan, but prior to the schedul ed point
thgiﬁggsgrgalon, shall be included in reports submtted in conpliance
wth 3.19. 2. 21.

3.17.1.1 TEST PLAN. - To docunent the test conditions and

the end points to be met during denonstration, a
reliability and maintainability test plan shall be prepared and forwarded
to COWAVAIR (Attention: AIR-5205) via the cognizant NAVPRO Authority
to conmence the denonstration test plan shall be submitted to the
cogni zant NAVPRO at |east three months prior to the expected comence-
nent date of the demonstration

3.17.1.2 Al RCRAFT CHANGES. - Subsequent to release of air-

craft for reliability and maintainability demon-
stration no changes shall be made unless approved by NAVAIR subject
to the requirenents of 3.1.7.

3.17.1.3 TEST FLIGHTS. - The specified mssion profiles

shall be flown for reliability denonstration. The
mai ntenance generated by reliability denonstration shall be used for
mai ntainability demonstration. The specified number of mssion pro-
file flights shall be flown for reliability and maintainability denmon-
stration.

3.17.1.4 MAI NTENANCE. - In-flight Mai ntenance on equi pment
shall not be conducted during a test flight except

when necessary to restore the aircraft to a mninm acceptable condition

as specified for crew safety, or as permtted by established Navy

OEerator mai ntenance procedures. Al nmmintenance between flights

shall be conducted by the maintenance crew which shall be [imted to

the quantities and equivalent skills specified. Al support equip-

ment used during the reliability and maintainability denonstration

shal | be those planned for use with the aircraft inits service “en-

vironnent.

3.17.1.5 ACCEPTANCE CRITERIA. - The quantitative reliability
and maintainability requirements have been net if

the maxi mum pernissible values of failure, downtine, and maintenance

man- hours have not been exceeded. A serial nunber shall be assigned

to each flight. At the conpletion of each flight the serial nunber

of the aircraft, the result (success, failure, or censored), and the

flight duration, shall be recorded. Prior to the next flight elapsed

mai nt enance downtine at the organizational |evel shall be recorded for
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corrective maintenance, turn-around, and readiness assurance test
and inspection. During the denonstration a record shall be kept

of the direct maintenance man-hours for corrective maintenance and
preventive maintenance performed on the aircraft and the support

equi pment at the organization and intermediate levels. Only those
data associated with uncensored flights shall be used in determ ning
conpliance with the qualitative reliability and maintainability re-
qui rements. A flight may be censored when the "no test" definition
of ML-STD-757 applies. However, if the number of censored flights

exceeds 20% the quantitative requirements of the denonstration have
not been met.

3.17.2 SUPPORT EQUI PMENT. - Denonstration of the conpati-
bility between the Helicopter Wapon Systemand al
recomended support equi pnent is required. Demonstration of performance

operability, reliability, and maintainability is required for al
speci al equi pnent .

3.17.3 LOG STIC SUPPORT. - Denonstration of |ogistic support
characteristics shall be in accordance wth W 30.
Qutput data fromthe Reliability and Maintainability Denonstration in

3.17.1 shal| be used as a starting point for detection of maintenance
support characteristics.

3.18 RESERVED

3.19 REPCRTS

3.19.1 GENERAL

3.19.1.1 FORMAT AND GENERAL REQUI REMENTS. - Reports required

herein shall conformwth the format and genera
requirenents of Spec ML-R-18136 anplified as fol |l ows:

(1) Reports of test results shall describe how and to
what extent the tests were observed by representa-
tives of the Governnent.

(2) Revised material shall bear the same page nunbers
as the pages which are to be replaced, plus the
word "revised” and the date of the revision. The revised
subject matter shall be identifies Added pages
shal | bear the same nunber as the preceding page
fallowed by a |ower case letter unless the additiona
pages follow the last page of the report.
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Synmbol s, abbreviations, and units, if thez do not
appear in standard lists of airplane and helicopter
nonencl ature, or in documents listed in Paragraph 2,
herein, pertaining to the material in the report,
shal| be defined in a separate table of definitions.

Docunents referred to in a report for clarity shal
be linmted to those known to %e avail able in NAVAIR,
otherwise the contractor shall furnish two copies

of the reference docunents to NAVAIR along with

the material which refers to them

Reports shall be bound in flexible pronged netallic
paper fasteners or other means which will facilitate
removal, addition, or replacement of pages without
resort to mechanical devices for disassenbly and
reassenbly of the reports.

Reports of more than 10 pages shall be indexed.

Contents of the report of 3.19.2.5 shall be presented
appropriately sectionalized so that all data con-
cerning each principal category are subnmtted on
consecutive pages that may be separated fromthe

data concerning all other categories. This require-
nment does not apply to the index.

The reports of 3.19.2.1 and 3.19.2.6 may be conbined
provided that the data of 3.19.2.6 are presented on
consecutive pages that may be separated fromall
other contents of the conbined reports.

The reort of 3.19.2.7 may be conbined with the
report of 3.19.2.2 provided that the data of
3.19.2.7 are presented on consecutive pages that
may be separated fromall other contents of the
conbi ned reports.

Reports covering devel opnent tests performed by the
Contractor but which are not specifically required
by this specification shall be prepared and sub-
mtted as specified herein.

) The reports of 3.19.2.14 and 3.19.2.15 may be com

bined with report of 3.19.2.5 provided that these
data are each presented on consecutive pages that
may be separated fromall other contents of the
conbined reports.

95



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.19.1.2 ACTION ON REPCRTS. - The planning for, progress of,
and the data obtained during the entire demonstration
shal | be docunmented and submitted by the contractor via NAVPRO except
as otherw se specified herein or in the addendumto this specification
All reports shall be submitted for action or information as specified
in paragraph 3.19.3. Acceptance of contractor's reports, or revisions
or additions thereto, and/or the waiving of conpliance with a specified
denonstration test by NAVAIR or by the COVNAVAI RTESTCEN, shall not,
with respect to the rights of the Government under the correction of
defects provisions of the contract, be construed to be a waiver of any
failure of the contractor to conply with the guarantees set forth in
the contracts or any failure to conply with the specifications or docu-

nments attached to or incorporated therein. (For distribution of reports,
see 3.19.3).

3.19.1.3 RESPONSI BI LI TY FOR REPORTS AND DATA. -

3.19.1.3.1 NAVPRO. - It shall be the responsibility of Nava
Plant Representatives Office to

(1) Mnitor the contractor's preparation and subnission
of all reports required by paragraph 3.19 of this
specification to assure pronpt submttal there of
to the NAVAIR in accordance with established tine
schedul es.

(2) Examine required denonstration reports for conplete-
ness and require the contractor to correct all data
not conforming to applicable requirements and submt
such revised data as a revision to the report at
a later date. Conplete reports and revisions shall
be forwarded as soon as avail able.

(3) For those denmonstrations for which the NAYPRO is
the designated test authority, exanmine all denon-

stration reports for conpliance with specifications
and contract denonstration addenda, and verify the
data as to accuracy and conpl et eness.

(4) Endorse Denonstration Instrumentation Reports, and
Performance Data-Reduction Reports to NAVAIR via
COM NAVAI RTESTCEN for review and comment .

3.19.1.3.2 NAVAI RTESTCEN. - It shall be the responsibility, as
appl i cabl e, of COM NAVAI RTESTCEN to
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Revi ew Denonstration Instrumentation Reports, Denonstration
Planning Reports, and Performance Data- Reduction Reports,
and forward one copy of each to the Conmander, Naval Air
S%stem Command attention of the organizational code of

the assigned project officer, with recommendation as to

the suitability of each report.

Subnit a speedletter report sunmarizing the results of
the Navy Prelininary Evaluation immediately after

conpletion of each phase. This report shall be followed
by a detailed report shortly thereafter

Review all demonstration reports forwarded via NAVAI RTESTCEN
for acceptance and forward with appropriate cenents and
recomendat i ons.

REQUI RED REPORTS

DEMONSTRATI ON | NSTRUMENTATI ON REPORT. - This report shal
be submitted via COM NAVAI RTESTCEN not later than three

nonths prior to the last date at which it will be practical to install in
denonstration helicopters, items or conmponents of test instrunmentation which
nust be installed therein during manufacture. The repot shall be sufficiently
conplete to indicate the need for the instrumentation in fulfilling the demon-
stration requirenents, shall follow this format, shall be listed in accordance
with applicable paragraph, and shall contain

(1)

Conplete list of variables to be neasured with each
denonstration aircraft and the expected overal
accuracy of neasurenent of each variable.

*Conpl ete list of Covernment Furnished Equipnent.
*Conpl ete list of Contractor Furnished Equipnent.

Estimated dates for conpleting installation of
instrumentation in each denonstration aircraft.

Detailed description of all instrumentation and related
systens and all available calibration data for each
denonstration aircraft.

*These lists shall conpletely Identify the instrunentation as
to purpose, function intended, location, and response
characteristics required.

Wen requested, representatives of the contractor shall confer wth government
personnel at the NAVAI RTESTCEN to reach agreenent on details that are deter-
mned to be necessary for inclusion in subsequent revisions to the report.
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3.19.2.2 DEMONSTRATI ON PLANNI NG AND PROGRESS REPORT. - This report
shal | be submitted concurrently to NAVAIR and COM
NAVAI RTESTCEN, and shal | contain conprehensive, up-to-date infomation concerning
the planning for the performance of the entire denmonstration programas well as
the relationships between denonstration and other “proof-of-design” require-
nents, and planned aircraft deliveries. The parts of the report containing the
information specified in (1%ethrough.(6) bel ow shal | be submtted concurrently
with the submttal of the Denonstration Instrumentation Report. Subsequently;
at intervals not exceeding two nonths, additional and/or revised pages shal
be submtted as may be necessary to furnish as nuch as possible of the
information specified in (7) through (14) below, and to keep subnmittal nateria
up-to-date. If, at the end of any two-nonth Period, added and/or revised Pages
are not necessary to make the report up-to-date, a statenent to that effec
shall be submitted. The report shall include the follow ng:

(

[N

) A copy or facsimle of the applicable addendumto this
specification or other contractual document which
defines the denpnstration.

(2) Planned dates for performance of proof-of-design tests
and for subnittal of contract design data, the Perfornance
of’ and/or the submittal of which are contractual pre-
requisites for proceeding with various denonstration tests.

(3) Planned dates for performance of dermpnstration tests
with each of the denonstration helicopters

(4) Planned dates for evaluation by Navy pilots at the
contractor's plant.

(5) Demonstration schedule for each phase of the denonstration
(i.e., Structural, Aerodynamc, Hydrodynamic, etc.). This
schedul e shal | describe in sufficient detail the tests
that the contractor plans to performin order to fulfill
the denonstration requirements and al so the paragraph
relationship between tests and denonstration requirenents.

(6) Schedule of delivery of helicopters for trials and
to the fleet.

(7) Dates of actual performance of the various takeoff,
fIiPht, IandinP, and ground dermonstration tests,
including developmental flight tests.

(8) Cperatin% limts for flight by the contractor’'s pilots
and for flight by Navy pilots. If these limts differ
fromthose applicable at the time of submittal of the
previous periodic revision to the report, the added
and/ or revised pages shall summarize the basis for the
changes.
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(9) The following information as applicable to the
desi gn:

Eﬂ Al structural design gross weights
Aerodynami ¢ and structural design envel opes
and l1mts of helicopter gross weight versus

center-of-gravity position.

Eﬂ Level -flight and limt dive speeds.

d Landin? sj nking speeds for demonstration

e) Autorotative s%eeds, power-on and power-off,

versus gross weight in basic, |anding;, and

other pertient configurations.

(f) Denmonstration paraneters for the tests of
Tables 1, 2, and 3 with indications, when the
proposed paraneters are different from those
speci fied, whether the proposed paraneters
are limted by actual strength, control powver,
flight characteristics or other phenonenon

(g) Planned flight envelopes for Navy Prelimnary

Eval uati ons. '

(10) Summaries of safe boundaries of flight conditions
perforned during the contractors flight tests
Including, as a mininum the followi ng infornation:

(a) Information regarding the maxinmum and mnimm
| oad factors and air speeds, control displace-
nerit and times shall be presented in tabul ar
formindicating the nost severe maneuvers
shown by flight tests to date that can be
safely achi eved.

(b) Information concerning control novenents, oper-
ation of appurtenances, and operation of pilot-
over-riding flight control system that Is
to be discussed during the pre-structural denon-
stration conference of 3.2.5

(11) Summaries ?I static and ati%ue failures, excessive
wear or other failures that occur 1n devel opnent

flight helicopters. In addition, a maintenance
history of dynanic conponents ge.g. pitch or flap
bearings, bushings, or rotor blades, etc.) which
have been changed on devel opnent helicopters, even
though no failures have occurred, shall be included
with reasons for the changes or unschedul ed main-
tenance.
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Di scussion of any required denonstration tests
which the contractor has concluded cannot be per-
formed in the manner or to the conditions specified,
with amplifying information regarding design
deficiencies involved or other reason for the
contractor’s conclusions; this informtion shal
sumarize action taken or contenplated by the
contractor to elimnate the deficiencies, and
whether or not the contractor is able to solve

pertinent design problens by the disclosed
design deficiencres.

Descriptions of helicopters which the contractor
proposes to use in the performance of the structural
and aerodynanmi ¢ denonstrations, NPE'S, and |NSURV
trials. It structurally, aerodynanmcally, and
functional Iy identical with helicopters delivered

or planned to be delivered for trials and to the
Fleet, a statement to that effect shall be sub-
mtted in witing in lieu of detailed descriptions
otherwi se the structural, aerodynamc, and functiona
differences shall be conpletely described and the
effects of these differences on the proof-of-design
aspects of the structural demonstration shall be
summarized. This applies particularly to specia
provisions in denonstration helicopter which are
not to be in service helicopters, such as specia
cockpit control restrictors; special escape pro-
visions; ballast in lieu of useful |oad; nodification
to standard stores mounts; approved englneerlng
changes; and those affecting strength and rigidity,
flying qualities, and/or performance

Rep?rt,of the pro?ress made and action planned
including dates of incorporation of hardware changes

in devel opment helicopters arid helicopter which

are to be delivered to INSURV trials, to OPTEVFOR/
FIP/IRCVG or to the Fleet, to

(a) Correct discrepancies disclosed during any phase
of the Navy Prelimnary Eval uation.
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(b) Incorporate changes resulting from the con-
tractor’s developmental flight tests. or other
tests.

(O Investigate various aerodynamc, structural
or functional characteristics of the helicopter
not necessarily covered by specific test re-
qui rements, but which have been high-1ighted
as requiring further developnental flight test
during NPE's, the contractor's flight tests,
or other sources.

3.19.2.3 DAILY FLIGHT REPORTS. - Daily reports shall be sub-
. mtted for at least the first 20 takeoff's and

Iandlnﬁs of each of the first two denonstration helicopter at which

time they may be discontinued by the NAVPRO upon the contractor’s

requests or as otherwise directed by the NAVPRO. These reports shal

be submtted within 48 hours after conpletion of flights, except when

addi tional delay is essential to the presentation of the data. Reports

shall be submitted as expeditiously as possible. These reports may

be brief and informal, need not be forwarded by formal correspondence,

and shall include the follow ng information:

Dai ly flight report nunber
Hel i copter nmodel designation
NAVAI R serial nunber

Contract nunber.

Date of flight.

Pilot's nane.

Duration of flight.

Loadi ng condition

G oss wei ght

Purpose of flight (and programif a series of
flights are involved).

é Center-of -gravity |ocation.

oW ~NOOUITR~WN -

—
[EEN

Changes prior to flight.

NSNS
e el
WN -

any phenonena encountered such as unusual or
unexpected flight characteristics, yielding or
failure of a region of the structure, vibratory
characteristics, or any other unusual occurrence
shal | be incl uded.

(14) Discussion, including Pilot observations of the
operation of the insta

(15) Enclosures (if any).
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3.19.2. 4 Bl - \EEKLY SUMVARY REPCRTS. - Bi-Weekly Sunmmary Reports
shal | be subnitted for the duration of the period the
contractor has custody of the helicopter. These reports shall be brief
and informal, arid shall not contain detailed quantitative data. TheY
shal | summarize briefly the purpose and results of the specific devel op-
ment and denonstration program being undertaken and shall discuss
probl em areas and proposed corrective action including time to make
the correction. It is intended that these informal reports not exeed
three to four pages of text. The summary report shall be forarded not
later than three working days follow ng the period bein%ireported directly
to NAVAIR showi ng code designation of cognizant MATACQ Aircraft Weapons

System Project Officer, with information copies distributed in accordance
wth 3.1993.

3.19.2.5 DEMONSTRATI ON DATA REPORT. - This report shall be

submtted periodically at intervals of not greater
than two nonths, beginning with the first periodic revision of the
Denonstration, Planning, and Progress Report submitted after the first
hel i copter has been flown. The data in the report at the time of sub-
mttal of each periodic revision shall be up to date with respect to al
tests performed up to not later than one month prior to each periodic
revision. If, at the end of any two-nonth period, added and/or revised
pages are not required to conply with the intent of the foregoing sentence
a statement to that effect shall be submitted. For tests performed in
conpliance with test requirements and procedures which are contained in
docunents listed in 2.1.1, and provided that the pertinent docnents of
2.1.1 require the submttal of reports of the tests, the identity and
date of submittal of the pertinent reports shall be included in lieu of
including pertinent test data; otherw se the follow ng information con-
cernln%] emonstration tests peroforned shall be subnmitted to the extent
that the various itemof information |isted below are applicable to the
hel i copter design and to the particular test perfoned:

(1) A discussion of how and to what extent the test
was observed and accepted by representatives of
the CGovernnent.

(2) Photographs showing basic features of the heli-
coptérs with and without external |oading and
equi pment installed in flight, during takeoffs,
and during |andings.

(3) Pertinent data observed or recorded during the
devel opment flight tests. For the tests of 3.7,
conparison shall be made of the values of all signi-
ficant parameters enployed in the definition of the
tests wth corresponding neasured val ues including
plotted time histories of all pertinent paraneters
fromtime of initiation of the
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tests to conplete recovery therefrom such as: altitude
airspeed (EM, load factors, control forces and
notions, angular acceleration, and attitudes, vibra-
tion characteristics, positions of trimmng devices,
rotor RPM and blade motions. Data show ng bl ade-
to-fusel age clearances shall be obtained during
critical maneuvers and |andings, and during turn-

up and shut-down in high winds.

A conpl ete discussion, including pilot's coments

of any limting, unusual or unexpected aerodynamc
structural, or functional characteristics, or any
other unusual occurence shall be included. For
tests relating to flying qualities, onlg signi ficant
data for typical test conditions shall be presented.
The data presented shall be sufficient to depict
trends or to support stated conclusions. Summary
data showing variation of inportant stability and
control parameters with speed, altitude, etc. and
conparisons with predicted derivatives, if avail-
able, shall be presented.

Conditions of [|oading.
Changes i ncorpor at ed.

Al'l pertinent data obtained during perfornmance denon-
stration tests shall be included in the Denonstration
Data Report. Methods and procedures for deternm na-
tion or each performance itemas well as related
information such as airspeed position error, anbient
tenperature, engine thrust, etc, shall be adequately
described. Methods and cal cul ations used in the
reduction of observed data to standard conditions,
and in the adjustment of these data to specifica-
tion conditions shall be presented.

A conpilation of the test points and nethods enpl oyed
in calibrating éto 110 percent of design limt or

maxi mum expected val ues) all structural |oad, |oad
factor, stress, or tenperature-neasuring devices.
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Quantative conparison of the results of dynanic
analysis for predicting time histories of |oads
and motions for landing, takeoffs, and taxiing
shal| be made with typical time histories of

| oads and notions as measured in the tests of
3.7.2 and in the helicopter |aboratory drop tests.
Were necessary for making these quantitative com
parisons, additional dynam ¢ analysis shall be
made for the initial conditions as nmeasured in

the tests of 3.7.2, including build-up tests. The
anal ytical variation in the critical and in the
maxi um | oads and accel erations with initial con-
ditions shall be shown separately fromthe tine
histories and shall be conpared with the |oads and
accel erations as measured In the demonstration
tests, including the build-up tests, extrapolated
i f necessary, to the design envel ope of conditions.
The foregoing conparison shall. be shown in relation
to the strength envel ope of the helicopter, such
envel ope to be deternined by a conbination of

anal ysis and static tests results. In addition,
these conparisons shall be summarized to show that
the helicopter has structural reliability for the
desi gn envel ope of conditions specified.

(9) Supplenental information to demonstrate by a com

bination of test data and cal cul ations that
successful shipboard operation can be reasonably
assured without airframe or helicopter configuration
changes other than those schedul ed for incorpora-
tionin all helicopters.

(10) Quantitative test results and a discussion of the

methods used to determine the accuracr of the heli-
copter weapons systens, when applicable.

(11) Prior to each pre-NPE conference,a summary of the

data substantiating that the helicopter is aero-
d%nanically, structurallyh and functionally safe
througout the required flight envel ope and scope
of the evaluation specified herein. Al data
referenced in this summary (e.g. flying qualities,
vibration data, stress survey data% shal | have
been submitted in the for review by the cognizant
personnel prior to the pre-NPE conference.
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3.19.2.6 PERFORVMANCE DATA- REDUCTI ON REPORT. - A report de-
scribing data reduction methods to be used during
the Perfornance tests 3.8.3 shall be subnitted to NAVAIR via COV

NAVAI RTESTCEN not |ater than three nonths prior to performance denon-
stration.
3.19.2.7 GUARANTEED PERFORMANCE DATA REPORT. - This report

shall be submitted via NAVAI RTESTCEN not |ater than
one nonth prior to release of the helicopter for the performance denon-
stration tests of 3.8.3 or not later than one month prior to the
rel ease of the helicopter for INSURV Acceptance Trials, whichever is
first, and shall sunmmarize the individual and cunulative effects on
contract performance guarantees for the performance denmonstration
hel i copter of:

(1) Each change covered by change order or other contract
docunent "and al | other pending changes which are *

under negotiation but are not yet covered by fina
contractual action, including all changes each of
whi ch individually has been deternined to have
"negligible effects” on contract performance
uarantees. NOTE: The ACCB (Aircraft Configuration
ntrol Board) number (when known) and nature of

change shall be indicated for each separately Iisted
change.

(2) Any change is engine rating.

(3) Any overwei ght or underwei ght of governnment furnished
equi pnent .

3.19.2.8 AVIONI C SYSTEMS DEMONSTRATI ON DATA REPORTS. - Submit
- for acceptance. These reports shall be subnitted

as soon as practicable but not |ater than 60 days prior to release of

the helicopter for the INSURV electronic and armament trials. Data

may be obtained during the Navy Prelimnary Evaluations of 3.3. The

reports shall include the follow ng:

(1) Master electronic installation draw ngs, information

on changes or nodifications to the electronic con-
figuration which are to be incorporated prior to
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production delivery of the helicopter and Eertinent
corrections to the electronic section of the pre-
l'imnary handbook of maintenance instructions.

(2) Description of the conposite electronic system
including antenna placenents with a discussion of
the design paraneters and considerations which
influenced the installation.

(3) Conformance test data which will provide evidence
that electronic demonstrations were perforned
with representative equipnents

(4) A graphical presentation of the intercommunication
sKstem (ICS% audi o power output analysis, covering
the ranPe of audio Interphone control facilities
available to the crew, including frequency response
measurenents, to show acceptable quality of audio
response in the system

(5) Interference survey of the conposite electrical and
el ectronic systems with specific Interference sources
indicated and a discussion of corrective measures
taken. Procedures shall be in accordance with
Spec ML-1-6051

(6) The flight performance of the identification system
including the accessory units and integration with
other parts of the helicopter weapons system

(7) A survey of the anbient tenperatures and air flow
at numerous appropriate positions within the
el ectronic conpartnent, packages, and equi pnents
with supporting data. Tests shall be conducted
where practicable, in accordance with Spec ML-T-
5422 or in an environment where the air pressure,
air flows, air friction, tenperature, humdity, etc.,
duplicate conditions at the service ceiling of the
hel i copter.

(8) Prelimnary antenna radiation patterns. These
radiation patterns shall be made in flight for all
applicable antennas, with proper allowances nade
for cable |osses and all significant propagation
factors to assure repeatability and determ nation
of absolute val ues of signal |evel

106



Downloaded from http://www.everyspec.com

M L- D- 23222A( AS)

3.19.2.8 (Cont)

Eval uations conducted with and without externa
stores shall be reported. A discussion of the
operational envelope in terms of maximum ranges
versus altitude at various frequencies shall be
included. Gound facilities shall be conpletely
described to allow conparisons with simlar data
obtained on other helicopter antenna system and
with the nodel range antenna studies

(9) Preliminary bearing accuracy curves of the navi-
gational systemincluding boundarr limts for
posi tion-indicating equi pment shall be presented
to indicate the degree of conpliance Wth the
accuracy requirenents of applicable specifica-
tions. ~For navigational type equipments normally
used during penetrations, |etdows and instru-
nment |adings, sufficient discussion of actua
f]i?hts shal | be included to clearly demonstrate
di sfance and accuracy capabilities near the

termnnal stations as well as to maximum range

al titude.

(10) A report of the flight performance and operationa
accuracy of the counterneasures systems at various
ranges from appropriately described signal sources
on the ground. This evaluation shall be made on
representative frequencies wthin each frequency
band covered by the antennas and equi pnent installed.

(11) The laboratory evaluation and flight test results
showi ng the performance of the radar and/or fire
control systemshall be reported in graphic and/or
statistical form where applicable. Comments on the
operational capability shall also be reported.

(12) The flight performance and operational accuracy of
the electronic altineter system and an assessnent
of the adequacy of the systemfor the intended
mssion of the helicopter. Critical factors
affecting the installation of the altinmeters shal
be reported in detail

(13) The flight performance of the automatic control and
stability augmention system

107



M L-D- 2322A (AS)

3.19.2.8

(14)

(16)

Downloaded from http://www.everyspec.com

(cont)

A discussion of the flight performance of al

el ectronic system during any of the simulated
m ssions specified for the helicopter including
a qualitative analysis of the overall system
integration with details of any peculiarities
that may exist which mght affect the designed
m ssion of the helicopter

The recommended mai ntenance and test procedures
using standard or special contractor-furnished

equi pnents.  This shall include test setup, pro-
cedures, special handling equi pment, bench check
and line maintenance procedures as analyzed in

a mmhour maintenance time study. Any informa-
tion regarding reliability or failure of conponents
shoul d also be reported. This report shall also
include utilization and efficiency of any sgecia

test or auxiliary equipnent to be supplied by
the contractor.

The instrunentaion used by the contractor and
installed in the airframe during the electronics
denonstration.  These reports shall include a
conplete, detail description of the airborne
el ectronic systems, termnal GQUIﬁnEntS, t est
conditions, and terrain over which tests were
made. Reference shall be made to sections of the
appl i cabl e specifications which governed the
eval uations.  The report shall contain conpre-
hensive discussion of the results obtained and
enphasi ze any operational linmtations inposed by
har dwar e desi gn. Any contractor request for
a waiver of the applicable specification or
ortions there of skill reference and be supported
K the discussions contained in these reports.
The discussion and data shall be sufficient to

judge the validity of the conclusions reached by
the contractor.

The results of flight tests performed to confirm
nodel measurenents on antennas shall be reported
and field-intensity measurenents shall be referred
to isotropic antenna signal level. The isotropic
antenna signal level shall include a factor to
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account for the gain due to ground-reflected signal.
The manner in which the isotropic level is deter-
mned shall be described in the report.

3.19.2.9 MOVI NG Pl CTURE COVERAGE REPORT. - Wen significant
. events occur during the roving ?i cture coverage,

the filmshall be processed and forwarded with conplete flight data

concerning the significant events to NAVAIR as soon as practicable.

3.19.2.10 PONER PLANT VI BRATI ON SURVEY REPORT. - See
3.3.5.2.5.1

3.19.2.11 COVPRESSCR I NLET AND TURBINE OUTLET SURVEY REPOCRT.
See 3.3.5.2.5.3.

3.3.9.2.12 ELECTRI CAL SYSTEM DEMONSTRATI ON DATA REPORT. - Sub-

mt for acceptance. This report shall be submt-ted
as soon as practicable but not later than 60 days prior to release of
the helicopter for INSURV electrical and electronic trials. Data ny
be obtained during the Navy Prelimnary Evaluations of 3.3. The report
shal | include the follow ng:

(1) up-to-date Copies of all electrical wiring diagrans
showi ng cabl e designations and | engths.

(2) A description of the electrical system operation
during normal, emergency, and ditching procedures.

(3) An electrical load analysis (AC and CD) conpiled in
accordance with Spec ML-E-007016B(Aer). A description
of the instrumentation and procedures used in con-
ducting the analysis and neasurenents.

(4) Data, methods, and instrunentation pertaining to -the
contractor's flight and ground evaluations of the
capabilities of the electrical system as pre-
scribed in a subparagraphs under” 3.13. These reports
shall contain conprehensive discussion of the results
obtai ned and enphasize any operational limtations
i nposed by the system design. Any contractor re-
quest for a waiver of the applicable specifications
O portions thereof shall be referenced and supported
by the discussions contained in these reports. The
di scussion and data shall be sufficient to judge
the validity of the conclusions reached by the
contractor.
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3.19.2.13 HELI COPTER WEAPON SYSTEM ACCURACY REPORT. - Fina
(conplete) report on the Helicopter Weapons System
Accuracy Denonstration Tests (3.11.7.1) shall be submitted not later
than at the conclusion of the Fleet Introduction Program (FIP). The
report shall contain quantitative test results and a discussion of the
net hods used to determne the accuracy of the helicopter weapons system

3.19.2. 14 FLI GHT STRESS SURVEY RETORT. - This report shall

be submitted for acceptance by NAVAIR The initia
submttal shall include test plans including flight regimes and maneuvers
during which  data shall be recorded, parameters to be neasured, and
nethods of data reduction and statistical presentation. This submitta
shal| be made not |ess than three months prior to the last date at which
it will be practical to install in the demonstration helicopter item
or conponents of test instrunentation which nust be installed during
manufacture, but at |east one month prior to first flight. Status reports
and data obtained during the tests of 3.7.6 shall be submitted periodically
at intervals not greater than two nonths. The final revision of the.
flight stress survey with sunmary and conclusions shall be subnmitted
not less than 3 nonths after the start of INSURV. Measured data shall be
compared with those data used for design. The service life of the
various dYnan1c conponents for the design flight |oading spectrum shal
be re-eval uated and updated based on the data obtained fromthe sinulated
mssion flights. The recorded data shall be retained by the contractor
as a data source for future use in redetermning the dynamc conponents
service lives for flight spectra other than the Design Flight Loading
Spectrum  As operational use of an aircraft reveals increased or varied
m ssion capabilities, this data source will enable re-evaluation of

th%.?ynanic conponents' service lives commensurate with new nission
profiles.

3.19.2.15 VI BRATION REPORT. - This report shall be submtted
. for acceptance by NAVAIR The initial submtta

shal | include test plans show ng nethods of data reduction and statis-

tical presentation, and shall be subnitted concurrently with the

Flight  Stress Survey Report of 3.19.2.14. Data obtalned during

thetests of 3.7.4 shall be submitted periodically at intervals not

greater than two months. The final revision with sunmary and con-
clusions shall be submitted prior to I NSURV-ITP.

3.19.2.16 FLI GHT ENDURANCE PROGRAM REPORT. - This report

o . shal| be submitted for acceptance by NAV.. The
initial submttal shall include test plans showing the planned schedul e
of accumulation of flight hours. The initial submttal shall be at

| east one month prior to first flight Data obtained during the

tests of 3.7.7 shall be submitted periodically at intervals not greater
than two nonths. A history of all replacenments, repairs, and un-
schedul ed servicing of conponents and equi pnent, including reasons for
such mintenance shall be included. The final revision wth summary

and concl usions shall be submitted prior to the conpletion of INSURV-1TP
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3.19.2.17 FORVAL STRUCTURAL DEMONSTRATI ON REPORT. - The
contractor shall subnit separate reports of each

of the formal structural, performance, flying qualities and hydro-

dynam ¢ demonstration tests perfornd at NAVAI RTESTCEN via COM

NAVAI RTESTCEN to NAVAIR for acceptance. Data shall be as specified

in 3.19.2.5.(3). Helicopter changes and adjustmt shall be reported

in accordance with 3.1.7.

3.19.2.18 FORMAL FLYING QUALI TI ES DEMONSTRATI ON REPORT. -

The contractor shall submit a report of the
formal flying qualities tests performed at NAVAI RTESTCEN to NAVAIR
for acceptance.

3.19.2.19 | NSTRUVENT SYSTEMS DEMONSTRATI ON REPORT. - subnmit

for acceptance. This report shall be adnmtted
as soon as practicable but not later than 60 days prior to release of
the helicopter for INSUKV Acceptance Trials. The report shall encm
pass denonstration acconplished in conpliance with 3.14.2

3.19.2.20 RELI ABI LI TY AND MAI NTAI NABI LI TY DEMONSTRATI ON TEST
PLAN. - see 3.17.1.1.
3.19.2.21 RELI ABLI TY AND MAI NTAI NABI LI TY DEMONSTRATI ON

REPORT. - This report Shall be submitted for
acceptance as soon as possible but not later than 60 days prior to
rel ease of the aircraft for INSURV Acceptance Trials. This report
shal | contain conprehensive discussion of the results obtained and
enphasi ze an% oPeratlonaI limtations inposed by the aircraft design
The report shall include data, a description of instrumentation, and
net hods pertaining to the flight evaluations of the capabilities of
the aircraft as prescribed in 3.17. Any contractor request for waiver
of the applicable specifications or portion there of shall be referenced
d supported by the discussion contained in this report, The dis-
cussion and data shall be sufficient to judge the validity of the
concl usions presented in the report.
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4 QUALI TY ASSURANCE PROVI SI ONS

4.1 I NSPECTION. - The NAVPRO shal| examine and eval uate
all demonstration data other than daily flights
reports for conpleteness and conpliance with applicable specifications.
Data not conforming to applicable requirements shall be returned to the
contractor for revision prior to submttal to NAVAIR. The NAVPRO shal
forward his coments on the data by endorsement on the contractor’s

forwarding letter at the earliest practicable date after receipt of data
fromthe contractor.

5 DELI VERY

5.1 REPORTS. - Reports shall be delivered, in the quanti-
ties, within the tines, and to the addressees, speci-

fied in 3.19.3 via the cognizant NAVPRO. Cassified reports and related

data shall be handled in accordance with existing security instructions.

b

6.1 RESPONSI Bl LI TY FOR APPLI CABLE SPECI FI CATI ONS AND
PUBLI CATIONS. - NAVPRO are furnished copies of the
latest issue of all applicable specifications and publications as
they becone available. The responsibility for ascertaining and follow ng
the revisions of specifications applicable to a specific contract rests
with the contractor. Naval Plant Representative offices will inform
contractors of the nunber and date of the latest issue of any specifi-
cation upon request.

6.2 RESTRI CTI ON ON USE OF DEMONSTRATI ON DATA AND REPCRTS. -

Demonstration data reports and related infomation
shal | not bear any notation limting or restricting its use by the
Government in any manner whatsoever.

6.3 DEVIATIONS. - Deviations from this specification

. - shall not be permtted unless specified in addenda
to this specification, in contract amendnents or by other witten
aut hori zation of NAVAIR

6.4 REFERENCES, DEFI NI TIONS, AND SYMBOLS

6.4.1 GENERAL. - The definitions of sone references, terns,

and symbol s used herein are given in this section
Definitions of symbols, and terms not included in this section shal
conformwi th the definitions included in ASA Y107 - 1954 Anerican
Standard Letter Synbols for Aeronautical Sciences.
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6.4.2 REFERENCES. - Any reference to "NAVAIR' herein
shal| mean the "Naval Air System Command”. Any
EF{erence to "NAVPRO' herein shall nean the "Navy Plant Representative
ice".

6.4.3 DEFINITIONS. - The following terms and synbols are
defined for use or reference herein

6.4.3.1 VI GHTS

6.4.3.1.1 BASI C DESI GN GROSS WEI GHT. - The basic design gross

wei ght shall be that weight specified in the detail

specification for the flight or landing as the specific test under
consi deration may require.

6.4.3.1.2 MAXI MUM DESI GN GROSS VEI GHT. - The maxi mum desi gn

gross weight shall be that” weight specified in the
detail specification for flight or landing as the specific test under
consi deration may require.

6.4.3.2 SPEEDS. - Speeds shall be in knots based upon the
international nautical mle.

6.4.3.2.1 EQUI VALENT Al RSPEED (EAS).- The true airspeed nmulti-
. plied by the square root of the density ratio at
the altitude concerned.

6.4.3.3 DIVE. - The term"dive" in a broad sense refers to

~aflight executed for the purpose of denonstrating
strength and rigidity.

6.4.3.4 EXTERNAL STORES. - The term “external stores” neans
any item except streaned tow targets, mounted ex-
ternally on and rel easable fromthe helicopter during flight.

6.4.3.5 Limt. - The term Wit” used in such phrases as

“l'imt load factor", "limt side load factor", and
“limt dive speed” refers to the design linmt specified in applicable
desi gn specifications.

6.4.3.6 MAXI MUM SAFE. - The expression "maxi num safe |oad

o (or speed)” means the maxinum|oad factor (or speed)
at the specified speed (or |oad factor) which can be obtained without

exceeding the specified limt strength or linits for satisfactory
stability and control
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SYMBOLS AND ABBREVI ATIONS. - The fol | owi ng synbol s
and abbreviations are used herein

ASW Anti submari ne-warfare

M Mach nunber
Side |oad factor

ny

n Maxi mum synmet ri cal flight linmt |oad

z factor (i.e. the upper boundary of the
design V- diagran.

-n, M ni num symretrical flight limt |oad
factor (i.e. the lower boundary of the
design V-n diagram.

Vv, Maxi mum | evel flight speed specified for
structural design

V, Limt speed parameter in basic configura-
tion specified for structural design

V. F}uise speed as defined by the detail speci-
i cation

Vimax th?nun11eve| flight speed as limted by pover.

ADDENDA TO THI' S SPECI FI CATION. - This specification
shal | be used as the standard formfor the preparation

of addenda by NAVAIR for specific nmodel helicopters. Addenda shall conform

to the foll ow ng:

(1)

Agree with this specification in paragraph arrange-
nent, nunbering, and headings, except that where a
paragraph is listed in the addendumas “not appli-
cable” or “not required" subsequent sub-paragraphs

will be omtted provided nunbering sequence IS not
af fected.

Unl ess paragraphs of addenda cpnplete!r_supersede
correspondi ng Paragraphs of this specitication
paragraphs wll be listed as "applicable” (wth

or wthout specific deviation or supplenentary
requirements), "not applicable", or "not reequired".
Ceneral requirements or instructions will be desig-
nated as “applicable”, or “not applicable”, however,
requirenents for specific data or action shall be

desi gnated "required" or “not required” as applicable.
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6.5 (Cont)
(3) Sub-paragraphs may be added as required.

(4) In cases of discrepancies between this specification
and addenda, the addenda shal |l govern.

6.5.1 REVISION OF ADDENDA. - Revisions to addenda to this
Specification will be preFared and promul gated by
NAV. when such revisions have been officially approved wthin NAVAIR

6.5.1.1 ADDENDA REVI SI ON APPROVAL. - unpredi ctabl e changes to
systens, mission requirements, etc., may dictate re-
vision to basic demonstration requirenents during the course of a
denonstration program In the event this occurs immediate action shal
be initiated to obtain official NAVAIR approval of the proposed revision
to avoid denonstration schedule disruption and resultant program del ay

6.6 DUPLI CATION OF DATA. - Duplication of data shall be

avoided. Data previously subnitted under an addendum
n%% bg referenced when applicable to data subsequently submtted in sane
addendum

6.7 REVISION OF DATA. - Data submtted under an addendum
to this specification shall be revised whenever new
information invalidates such data

6.8 SECURITY CLASSIFICATION. - Cassified data and reports

shal | contain the proper security classification on
each page of reports, photographs, etc., in accordance with existing
security regul ations.

Project No. 1520-NOL9

*U'S. GOVERNMENT PRINTING OFFI CE: 1971-714-157/ 12249
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