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Appendix A

Performance Specification for

U.S. Navy Joint Helmet Mounted Cueing System Night Vision Cueing and Display

(JHMCS NVCD Performance Specification)

1.0
SCOPE
1.1 Identification.  This specification defines the top-level performance requirements for the U.S. Navy Joint Helmet Mounted Cueing System (JHMCS) Night Vision Cueing and Display (NVCD) system.

1.2 System Overview.  The JHMCS NVCD program utilizes all existing JHMCS hardware with the exception of the Display Unit (DU) which is replaced by a Night Vision Display Unit (NDU).  The NDU is comprised of the night vision device and the mechanical and electrical interface between the night vision device and the JHMCS universal connector.  The NDU includes all components necessary to fulfill the helmet tracking, system display and system camera/video requirements.  The NVCD integrates with the JHMCS system enabling full JHMCS accuracy and situational awareness during night vision operations.  

1.3 System Description.  The NVCD NDU attaches to the JHMCS Universal connector with primary power and data signals supplied by the JHMCS aircraft mounted hardware through the JHMCS universal connector.   The NDU contains an embedded display for JHMCS symbology presentation to the user and a camera providing a video signal to the F/A-18 aircraft allowing the documentation of the user’s intensified night vision view at all times during the mission.  Symbology is included during video recording.   The NDU has the capability to move the Night Vision Device up into a stowed position out of the users main line of sight.  The night vision capability is maintained during JHMCS system power failure via a battery backup.  The NDU includes the components necessary to meet the helmet tracking and accuracy requirements.  The detailed performance requirements are provided in Section 3 to follow.  Section 3 is structured with the NVCD system requirements common to the JHMCS Day Unit presented in section 3.1 and the night vision specific requirements of the NVCD System presented in Section 3.2.  Section 4 contains the qualification requirements for the JHCMS NVCD system.

1.4 Key Performance Parameters.  Key Performance Parameters (KPP) are identified by boldface type (KPP) following the applicable specification paragraph.  KPPs are considered to be the most important specification items that must be met in order for the system to meet the user requirements.  There are four KPPs in this document; System Accuracy, Display Quality, Ejection Safety, and Resolution.  

2.0 APPLICABLE DOCUMENTS

2.1
Government Documents.

2.1.1
Specifications, standards and handbooks.    The following specifications, standards and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of the documents are those listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS AND STANDARDS


DEPARTMENT OF DEFENSE

MIL-STD-130

Identification Marking of US Military Property


MIL-STD-464

Electromagnetic Environmental Effects Requirements 

for Systems


MIL-STD-461

Requirements for the Control of Electromagnetic

Interference Characteristics of Subsystems and Equipment


MIL-STD-810E
Environmental Engineering Considerations and Laboratory Tests

MIL-STD-882B
System Safety 

2.2 Order of precedence.  In the event of conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3.0 REQUIREMENTS

3.1
NVCD / JHMCS Common Requirements.  The following requirements are the standard day Joint Helmet Mounted Cueing System requirements that are applicable to the NVCD and specifically applicable to the Night Display Unit (NDU)

3.1.1
Modes.  The JHMCS NVCD can be in one of the following modes:

1)
Off mode

2)
On mode


While the equipment is “On”, the following modes are available:

a)
Boresight

b)
IBIT

Initiated Built In Test (BIT)

c)
PBIT

Periodic BIT

d)
SBIT

Start-up BIT

e)   Stow

3.1.1.1

Off mode. tc "3.1.1  
Off mode"  When the power control is moved to the “Off” position, all power shall be removed from the JHMCS NVCD system power supply.  In this mode the JHMCS NVCD system NDU can operate on backup power (Requirement 3.2.5.4) with no display or camera operation.

3.1.1.2

On mode. tc "3.1.2  
On mode"  When the power control is moved to the “On” position, all elements of the JHMCS NVCD system be powered up and all functions shall be available for use.

3.1.1.2.1
Boresight mode. tc "3.1.2.2  
Boresight mode"  When boresight mode is selected by the operator, the JHMCS NVCD shall display boresight symbology, which the operator may use to calibrate the helmet Line-Of-Sight (LOS).

3.1.1.2.2
Built-In-Test (BIT) modes. tc "3.1.2.3  
Built-In-Test (BIT) modes" The JHMCS NVCD System shall be compatible with all existing JHMCS Built-In-Test functions to include Initiated BIT, Periodic Bit, and Start-up BIT.  There shall be no false BIT indications when the Day Unit is replaced with the JHMCS NVCD Night Display Unit.

3.1.1.2.3
Stow position.  With the night vision device in the stow position no power shall be applied to the image intensifier tubes, the camera or the display.  

3.1.2
System Accuracy (KPP)  The JHMCS NVCD system shall maintain the JHMCS day accuracy requirement of 6 mr rms or less after boresight alignment.  The error contributors do not include external error contributors such as canopy correction, pilot pointing error, missile alignment, etc.

3.1.3
Display Capabilities.  The NVCD shall present stroke-type information anywhere within the display field-of-view.

3.1.3.1
Display Field-of-View.  The NVCD Display shall provide for a minimum 20 degree circular field of view for symbology

3.1.3.2
Display Quality (KPP).  The NVCD Display shall present stroke-type symbology of appropriate brightness and quality to be useable for the display of JHMCS symbology in all night operational environments.

3.1.3.3
Display Refresh Rate.  The NVCD Display refresh rate shall be a minimum of 60 Hz.

3.1.3.4
Display Luminance Uniformity.  The NVCD Display luminance difference between any two symbols shall not be more than + 20% as viewed by the user through the luminance adjustment range.

3.1.3.5
Support for JHMCS Declutter/Blanking.  The NVCD Display shall support all JHMCS day declutter and blanking capability as well as all JHMCS Line of Sight capabilities from –1 G to 7.2G.

3.1.3.6
Eye dominance.  As a goal, the NVCD design should allow for the display to be positioned such that the user’s dominant (left or right) eye sees the display.

3.1.4
Head Tracker Performance.   The NVCD system shall not degrade the JHMCS head tracker subsystem performance in the F/A-18 aircraft associated with update rates, noise content, angular coverage, head motion box dimensions, dynamic accuracy, throughput, involuntary head motion, buffet compensation, transparency compensation, and Line of Sight latency.

3.1.5
Video System Capability.  The NVCD system camera shall provide color or black and white video of the helmet line-of-sight scene. 

3.1.5.1
Camera Field-of-View.  The NVCD system camera field-of-view shall as a minimum cover the display field-of-view identified in 3.1.3.1.

3.1.5.2
JHMCS Symbology Recording.  The NVCD system camera shall provide for the recording of JHMCS symbology with an error between real world symbology –as viewed by the aircrew – and recorded symbology of not more than 5 mr.

3.1.6
JHMCS Internal Interfaces.  The incorporation of the NVCD system shall not require modifications to or degrade the performance of the Quick Disconnect Connector (QDC) specifically with respect to emergency egress.

3.1.7
Safety.  The NVCD System shall be designed in accordance with MIL-STD-882B.  The design shall not contain any catastrophic or critical single point failures.  
3.1.8
Vibration.

3.1.8.1
Random Vibration Performance.  The NVCD shall operate with specified performance during and after exposure to the random vibration environment of Figure 3.1.8-1.  Exposure shall be one hour in each of the orthogonal axes. 
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Vibration Test Curve Definition
Performance – 60 minutes in each of three orthogonal axes

Operation required during this Performance level.

Gs rms Overall = 1.0
	Frequency (Hz)
	G2/Hz

	5
	.0147

	8
	.0621

	10
	.0690

	13.3
	.0212

	15
	.03105

	17
	.02933

	20
	.01253

	28
	.02092

	33
	.01331

	49
	.00023

	282
	.00015

	282
	.00065

	355
	.00065

	355
	.00022

	447
	.00022

	447
	.00009

	2000
	.00002


Figure 3.1.8-1   Random Vibration – Performance for NVCD System

3.1.8.2
Random Vibration Endurance.  The NVCD shall operate during exposure to the random vibration of Figure 3.1.8-2.  Exposure shall be two hours in each of the three orthogonal axes.  The NVCD shall meet specified performance after exposure is complete.
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Vibration Test Curve Definition

Non‑Gunfire endurance -2 hours.

Operation required during this endurance level.

Gs rms Overall = 1.4
	Frequency (Hz)
	G2/Hz
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	.028
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	.1152
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	.128
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	.039

	15
	.0576

	17
	.0544

	20
	.02325

	28
	.03894

	33
	.02478
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	.0004
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	.00033
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	.0005
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	.00035
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	.0018
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	.0018
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	.0006
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	.0006
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Figure 3.1.8-2   Random Vibration – Endurance for NVCD

3.1.8.3
Random Vibration Gunfire.  The NVCD shall operate at specified performance during and after exposure to the gunfire random vibration of Figure 3.1.8-3.  Exposure shall be 10 minutes in each of three orthogonal axes.
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Vibration Test Curve Definition

Gunfire Performance – 10 minutes in each of three orthogonal axes

Operation at specified performance is required during and after testing at this Gunfire level.

Gs rms Overall = 1.61
	Frequency (Hz)
	G2/Hz or dB/oct

	300-500
	.0045

	500-2000
	-6


Figure 3.1.8-3   Random Vibration – Gunfire for NVCD

3.1.8.4
Sinusoidal Vibration Gunfire.  The NVCD shall operate at specified performance during and after exposure to sinusoidal vibration of Figure 3.1.8-4.
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Vibration Test Curve Definition

Gunfire Sinusoidal Vibration – 60 Minutes total in each of three orthogonal axes

Operation at specified performance is required during and after testing at these sinusoidal levels.

	Frequency (Hz)
	Level (Gs)

	50-95
	± 0.035

	95-105
	± 0.210

	105-190
	± 0.085

	190-210
	± 0.190

	210-285
	± 0.115

	285-300
	± 0.245


Figure 3.1.8-4   Sinusoidal Vibration – Gunfire for NVCD

3.1.9
Shock and Loads

3.1.9.1
Service Shock.   The NVCD shall be designed to operate within specified performance requirements when subjected to 3 impact shocks in opposite directions along each of three orthogonal axes for a total of 18 shocks.  The waveform and amplitude of the shock impulses shall be as specified in Figure 3.1.8-1.
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	Peak Value (G's)
	Nominal Duration (mS)

	Service Design
	12
	11


Figure 3.1.9-1   Shock Requirements for NVCD

3.1.9.2
Design Loads.  The NVCD, when installed in the aircraft, shall be designed for normal operating, limit and ultimate loads.  The sign convention for load factors is as follows:


Inertia forces due to +Nx:
Aft


Inertia forces due to +Ny:
Port


Inertia forces due to +Nz:
Down

3.1.9.2.1
Normal Operating Loads.  The NVCD shall meet all performance requirements before, during and after exposure to normal operating loads.  No physical distortion or permanent set is permitted after application of the normal operating loads below
	
	CASE
	Nx(G)
	Ny(G)
	Nz(G)
	RESULT(G)

	NDU
	1
	±9.1
	0.0
	0.0
	9.1

	
	2
	0.0
	±9.1
	0.0
	9.1

	
	3
	0.0
	0.0
	±9.1
	9.1


3.1.9.2.2
Limit Loads.  The NVCD shall meet all performance requirements of this specification before and after exposure to the limit loads below.  No physical distortion or permanent set of the equipment is permitted after application of the limit loads.

	
	CASE
	Nx(G)
	Ny(G)
	Nz(G)
	RESULT(G)

	NDU
	1
	±10.2
	0.0
	0.0
	10.2

	
	2
	0.0
	±10.2
	0.0
	10.2

	
	3
	0.0
	0.0
	±10.2
	10.2


3.1.9.2.3
Crash Loads.  The NVCD shall have sufficient static strength to withstand, without structural failure, the specified crash load factors below. Distortion and permanent set are permitted and equipment operation is not required during or after application.

	
	CASE
	Nx(G)
	Ny(G)
	Nz(G)
	RESULT(G)

	NDU
	1
	±40.0
	0.0
	0.0
	40.0

	
	2
	0.0
	±40.0
	0.0
	40.0

	
	3
	0.0
	0.0
	±40.0
	40.0

	* For condition 1, load factors act in all forward azimuths within 20( of the longitudinal axis.


3.1.9.2.4
Transit Drop (With Shipping Container).  This requirement is applicable to the NDU and is defined by MIL-STD-810E, Method 516.4, Procedure IV, 48” drop height for a total of 26 drops.

3.1.10
Humidity.  The NVCD shall deliver specified performance during the environments outlined in MIL-STD-810, Method 507.3, Procedure 1C Natural, High Humidity, Cyclic (Cycle 3) Category (0% to 95% relative humidity).

3.1.11
Rain.  The NVCD shall withstand exposure to rain in accordance with MIL-STD-810, Method 506.3, Procedure II.  The NVCD shall operate with specified performance after rain exposure.

3.1.12
Solar Radiation.  The NVCD – without power -- unit shall withstand extended exposure to sunshine with no physical or functional degradation in performance.

3.1.13
Temperature/Altitude.   

3.1.13.1
Storage/Non-Operating.
The NVCD – excluding the backup battery -- shall deliver specified performance after extended exposure to surrounding air temperature within the range of –54°C to +95°C for up to 5 years.

3.1.13.2
Operating Exposure.
The NVCD shall deliver specified performance during exposure to surrounding air temperature of:


Continuous Operation:
-20°C to +52°C


Transient Characteristics:
The air temperature surrounding the NVCD may vary within the applicable temperature range by ±1.7°C/second.

3.1.13.3
Surround Air Pressure.  

3.1.13.3.1
Normal.   The NVCD shall deliver specified performance during exposure to air pressures between 15.5 PSIA and 2.72 PSIA.  This pressure may vary at a rate as high as 1.0 PSIA per second.

3.1.13.3.2
Abnormal.  The NVCD shall withstand repeated exposure to the following surrounding air pressure conditions without damage and provide specified performance thereafter:


Range 1:   2.73 PSIA to 1.04 PSIA for 10 minutes


Range 2:   1.04 PSIA to 0.44 PSIA for 2 minutes

3.1.14
Explosive Decompression.  The NVCD shall be capable of full specified performance following an explosive decompression in which the surrounding air pressure is initially 10.92 PSIA and changes to a final pressure of 5.92 PSIA at a rate not less than 300 PSIA per second.  The NVCD shall remain exposed to the final pressure of 5.92 PSIA for 15 minutes.  The NVCD shall neither deform nor disintegrate.

3.1.15
Explosive Atmosphere.  The NVCD shall be exposed to the explosion tests IAW MIL-STD-810E, Method 511.3, Procedure I.

3.1.16
Sand and Dust.  All NVCD components, shall withstand exposure to sand and dust particles as encountered during storage and operation in both operating and non-operating conditions, without degrading performance. 

3.1.17
Salt Spray.  All NVCD components shall withstand exposure to salt-sea atmosphere as encountered during storage and operational scenarios in both operating and non-operating conditions, without degrading performance
3.1.18
Fungus Resistance.  NVCD equipment shall not allow fungus growth after exposure to fungus conducive conditions.  Nutrient materials shall not be used in the construction of any NVCD equipment
3.1.19
Fluids.  The NVCD shall withstand contact with the following fluids without damage or degradation of performance:
A.
Water

B.
JP-4 and JP-5 fuels and NATO equivalents meeting MIL-T-5624N and JP-8 (MIL‑T‑83133C)

C.
Hydraulic fluid (MIL-H-5606, MIL-H-8446, MIL-H-83282 and NATO equivalents)

D.
Coolants of the fluorocarbon, silicon and glycol families

E.
Lubricating oil (MIL-L-7808, MIL-L-23699 and NATO equivalents)

F.
Anti-icing and defrosting/de-icing fluid (MIL-A-8243)

G.
Refrigerants R-134A and NATO equivalents

H.
Solvents: alkaline cleaner (MIL-C-85570, Type 3) and soap in water

I.
Ethylene glycol/urea, full strength (MIL-D-83411, Class 1) and NATO equivalents

J.
Propylene glycol, full strength (MIL-A-8243D, Type I), isopropyl alcohol (TT-I-735) and NATO equivalents.

3.1.20
Computer Communication Requirements.  The requirement goal is for the NVCD – like the existing day JHMCS system – to provide an output via multiplex bus message to the aircraft processor which uniquely identifies and stores the NDU hardware configuration information as well as elapsed “on” time indications, within non-volatile memory.  The requirement threshold is for the NVCD hardware to not damage or incorrectly identify configurations within the existing non-volatile memory of the JHMCS system. 

3.1.21
System Quality Factors.  The NVCD shall not degrade the reliability, maintainability, or operational availability of the JHMCS system.

3.1.22
Helmet Fit and Comfort.  The NVCD equipped JHMCS helmet shall be able to be comfortably worn for 6 hours without the formation of hot spots.

3.1.23
Helmet Fitting Process.  The NVCD shall utilize the standard JHCMS Day Unit fit while allowing adjustability of the night vision device to the user specific location.

3.1.24
Helmet Retention.  The NVCD system shall not degrade helmet retention.  The NVCD equipped JHMCS Helmet – in the ejection configuration – shall be retained during ejection up to 600 knots equivalent airspeed (KEAS).

3.1.25
Windblast.  The NVCD system shall meet the following requirements when exposed up to 600 KEAS windblast at sea level.

3.1.25.1
Helmet Resistance to Wind Blast.  The NVCD equipped JHMCS helmet – in the ejection configuration – shall not crack, split, or sustain physical damage that would cause injury to the aircrew or impair the ability of the helmet to protect the aircrew.  Any modules attached to the helmet shell that are intended to stay with the helmet shell during ejection shall not detach when exposed to the windblast of Section 3.1.25.

3.1.26
Ejection Safety (KPP).  The hazards attributable to the NVCD during the ejection acceleration events, canopy penetration phase of the ejection sequence, parachute opening shock, wind blast effects and water entry shall be minimized.

3.1.26.1
Neck Loads Threshold.  The NVCD equipped JHMCS helmet system shall be designed to minimize tensile loads, pitching moment, and side forces exerted on the head and neck throughout the ejection sequence.  Threshold JHMCS NVCD neck tensile loads are as shown in figure 3.1.26 – 1.   In addition to the threshold requirement above, paragraphs 3.1.26.1.1 through 3.1.26.1.4 provide the neck injury threshold goal for the JHMCS NVCD system.
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Figure 3.1.26-1 - Head/Neck Tensile Load Threshold Criteria For HMCS NACES/SJU-5 Ejection Tests

3.1.26.1.1  
Neck Tension Limits Goal.  The JHMCS NVCD maximum (goal) neck tension (lifting force) measured at the occipital condyles (C0-C1, upper neck) and cervical vertebrae (C7-T1, lower neck) are defined in Figure 3.1.26-2. (use linear interpolation for intermediate values in force and time duration).  These limits represent the maximum allowable load that can be sustained for a given duration to meet the goal.  

	Small Female Hybrid

III Type Manikin

 (103 to 118 lbs)
	Mid-Size Male Hybrid

III Type Manikin
	Large Male Hybrid

III Type Manikin

 (200 to 245 lbs)

	Duration

(ms)
	Tension

at C0-C1 & C7-T1

(lbs)
	Duration

(ms)
	Tension

at C0-C1 & C7-T1

(lbs)
	Duration

(ms)
	Tension

at C0-C1 & C7-T1

(lbs)

	5
	414
	5
	618
	5
	761

	31
	414
	35
	618
	37
	761

	40
	200
	45
	320
	48
	450

	80
	200
	80
	320
	80
	450


Figure 3.1.26-2: Neck Tension Force and Duration Limits for a Given Occupant Size
3.1.26.1.2  
Neck Compression and Shear Force Limits Goal.  The JHMCS NVCD cervical compression and shear force maximum (goal) limits are defined in Figure 3.1.26-3 (use linear interpolation for intermediate values in force and time duration).

	Small Female Hybrid

III Type Manikin

 (103 to 118 lbs)
	 Mid-Size Male Hybrid 

III Type Manikin
	Large Male Hybrid

III Type Manikin

 (200 to 245 lbs)

	Duration

(ms)
	Compression

at C0-C1 & C7-T1

(lbs)
	Duration

(ms)
	Compression

at C0-C1 & C7-T1

(lbs)
	Duration

(ms)
	Compression

at C0-C1 & C7-T1

(lbs)

	5
	519
	5
	790
	5
	979

	27
	200
	30
	320
	32
	450

	80
	200
	80
	320
	80
	450

	Duration

(ms)
	Resultant Shear

at C0-C1

(lbs)
	Duration

(ms)
	Resultant Shear

at C0-C1

(lbs)
	Duration

(ms)
	Resultant Shear

at C0-C1

(lbs)

	5
	405
	5
	625
	5
	777

	20
	225
	25
	337
	28
	414

	29
	225
	35
	337
	39
	414

	37
	165
	45
	247
	50
	304

	80
	165
	80
	247
	80
	304

	Duration

(ms)
	Resultant Shear 

at C7-T1

(lbs)
	Duration

(ms)
	Resultant Shear 

at C7-T1

(lbs)
	Duration

(ms)
	Resultant Shear 

at C7-T1

(lbs)

	5
	810
	5
	1250
	5
	1554

	20
	450
	25
	674
	28
	828

	29
	450
	35
	674
	39
	828

	37
	330
	45
	494
	50
	608

	80
	330
	80
	494
	80
	608


Figure 3.1.26-3: Neck Compression and Shear Force Limits for a Given Occupant Size

3.1.26.1.3 
Combined Neck Moment and Load Limits Goal.  The maximum (goal) combined-cervical-force-and-moment limit, expressed as Neck Injury Criteria (Nij), is 0.5, as measured at the occipital condyles (C0-C1).  The maximum (goal) Nij as measured at the cervical vertebrae (C7-T1) is 1.5.  Nij is not applied for pure tension or compression. Nij is calculated from the following equation:
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where:

Fz is the axial tension/compression load.

Fint is the critical intercept load (defined in Figure 3.1.26-4).

My is the flexion/extension bending moment.

Mint is the critical intercept moment (defined in Figure 3.1.26-4)

	
	Small Female Hybrid

III Type Manikin

 (103 to 118 lbs)
	 Mid-Size Male Hybrid III Type Manikin
	Large Male Hybrid

III Type Manikin

 (200 to 245 lbs)

	Tension (lb) (+Fz)
	964
	1530
	1847

	Compression (lb) (-Fz)
	872
	1385
	1673

	Flexion (in-lb)  (+My)
	1372
	2744
	3673

	Extension (in-lb) (-My)
	593
	1195
	1584


Figure 3.1.26-4: Critical Intercept Values for Nij Calculation at C0-C1 and C7-T1 for a Given Occupant Size

3.1.26.1.4
Neck X and Z Moment Limits Goal.  To evaluate neck lateral bending (Mx) and rotation (Mz), the Neck Moment Index (NMI) will be calculated. The maximum (goal) allowable NMIx, is 0.5, as measured at the occipital condyles (C0-C1) and 1.5 as measured at the cervical vertebrae (C7-T1).  The maximum (goal) allowable NMIz, is 0.5, as measured at the occipital condyles (C0-C1) and 1.0 as measured at the cervical vertebrae (C7-T1).  NMI is calculated using the following equation:


[image: image8.wmf]iLIM

i

i

M

M

NMI

=


where:

NMIi is NMIx or NMIz

Mi is Mx or Mz

MiLIM is the Mx or Mz limit (defined in Figure 3.1.26-5)

	
	Small Female Hybrid III Type Manikin

(103 to 118 lbs)
	 Mid-Size Male Hybrid III Type Manikin
	Large Male Hybrid III Type Manikin

(200 to 245 lbs)

	Lateral Bending (in-lb) (+/- Mx)
	593
	1195
	1584

	Rotation (in-lb) (+/- Mz)
	593
	1195
	1584


Table Number 3.1.26-5: Values for NMI Calculation at C0-C1 and C7-T1 for a Given Occupant Size

3.1.26.2
Parachute Deployment/Riser Deployment.  The NVCD shall not interfere with parachute or riser deployment during ejection.

3.1.27
Water Survival.  The NVCD shall not interfere with or degrade the performance of any water survival or rescue equipment.

3.1.28
Valsalva.  The NVCD shall not interfere with one-handed valsalva maneuver while wearing flight gloves.

3.1.29
Eating and Drinking.  The NVCD shall not inhibit the users ability to eat and drink.

3.1.30
Power Requirements.  The Night Display Unit power dissipation shall be no more than 5.6W.

3.1.31
Warm-up Time.   The time required for NVCD hardware to warm up prior to operation shall not exceed 2 minutes.
3.1.32
Nameplates and Product Marking.   
3.1.32.1
Marking of Parts and Assemblies.  Parts and assemblies susceptible to damage during handling, test or installation shall be marked accordingly
3.1.32.2
Identification of Units.  Newly developed equipment, assemblies, subassemblies and parts shall be marked for identification as specified in MIL-STD-130.  

3.1.33
Electromagnetic Interference and Compatibility.  The NVCD shall provide full and stable operational performance during and after exposure to the F/A-18 operational environments over the required durability and economic life of the system.  The system shall be designed to meet MIL-STD-461 as well as the electromagnetic compatibility requirements of MIL-STD-464 sections 5.2.3, 5.3, the MIL-STD-461 portion of 5.6, and 5.10.

3.1.34
Aircrew Systems Compatibility.  The NVCD shall be designed to be compatible with all applicable aircrew systems.

3.2
NVCD Unique Requirements.  The following requirements are specific to the Night Display Unit (NDU) of the NVCD capability for JHMCS.
3.2.1
Interpupillary Distance Adjustment Range.   The interpupillary distance adjustment shall vary the interpupillary distance between the center channels over a minimum range of 52mm to 72mm.  Individual interpupillary adjustment capability shall be provided which allows both sides to be adjusted independently.

3.2.2
Vertical Adjustment Range.  The NDU shall provide the capability to move the night vision device in the vertical direction 25mm (or greater) in order to meet user requirements for night vision device positioning in front of the eye.

3.2.3
Fore/Aft Adjustment Range.  The fore/aft adjustment in the NDU shall vary the distance of the night vision device not less than 27mm.

3.2.4
Tilt Adjustment Range.  The tilt adjustment in the NDU shall vary the angle of rotation of the night vision device a total of not less than 10 degrees.

3.2.5
Mount/Night Vision Device Interface.  All mount/Night Vision Device (NVD) interfaces shall operate without damage or degradation.  The mount shall provide all mechanical, electrical and power interfaces between the JHMCS Helmet Universal Connector and the night vision device.  The mount shall include all hardware necessary to drive the night vision device, display, and camera and to provide appropriate symbology to the night vision display.  In addition the mount shall provide the magnetic tracker capability that allows head tracking and aiming accuracy during NVCD System operations.  The mount shall include – as part of the mount -- or allow for – with respect to mechanical structure and distances -- all night vision device adjustments specified in 3.2.1 to 3.2.4 above. 

3.2.5.1
Automatic Breakaway.  If applicable, the NDU night vision device and/or interconnection to the JHMCS helmet shall break away from the JHMCS Helmet prior to or during ejection such that the neck load requirements of section 3.1.26 are not exceeded.

3.2.5.2
Flip-up/Flip-down.  The NDU shall move from both the operating position to the stowed position or the stowed position to the operating position with less than a 10 G force, and always remain in the mount when the lock release button is activated.  The NDU shall lock in position for both the operating and stowed positions.  The image intensifier tubes shall not be activated when the NDU is in the stowed position.

3.2.5.3 JHMCS Symbology/Power/Signal Interface.   The JHMCS Helmet universal connector mechanical and electrical interfaces shall be used for the NVCD system NDU integration and operation.  All data and primary power interfaces for the NVCD system will be through the universal connector.

3.2.5.4 Backup Power.   During JHMCS system failures, the NVCD System shall be capable of a minimum of 6 hours of night vision device operation without obtaining power from the JHMCS system.   During JHMCS system failures aircrew shall be capable of switching (manually or automatically) to the backup power mode allowing power for the NDU night vision device but not requiring power for the NDU display or camera.

3.2.5.5
Don/Doff.  For systems that are not retained during ejection, the NVCD system shall provide don/doff capability of the night vision device.  As a goal the night vision device should able to be donned with one gloved hand in 10 seconds and doffed with one gloved hand in 2 seconds.  The don/doff goal requirements do not include reaction time.

3.2.6
NDU Objective Lens
3.2.6.1
NDU Objective Lens Focus.   All objective lenses on the NDU shall focus from 18 inches to past infinity.

3.2.6.2
NDU Objective Lens Filter.  The NDU shall be available with two objective lens filter options for cockpit compatibility.  The first configuration option shall include Class B filters with spectral transmission in accordance with the requirements of figure 4.  The second configuration option shall include a modified Class B filters (also known as Leaky Green Filter Lens) in accordance with the requirements of figure 5. 
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Figure 4.  Navy Class B Objective Lens Requirements
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Figure 5.  Navy Modified Class B Leaky Green Filter Objective Lens Requirements

3.2.7
Eyepiece Focus.  Fixed or adjustable eyepiece focus is acceptable.  The threshold fixed focus range shall be 0 diopters to –1.0 diopters.  The goal for the fixed focus range shall be –0.5 diopters to –1.0 diopters.  Adjustable focus shall as a minimum cover the range   –6 diopters to +2 diopters.
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3.2.8
Weight.  The NDU weight and CG are included within the ejection safety criteria.  The goal is: weight and CG of the NVCD System no greater than the weight and CG of the AN/AVS-9 on a Navy TACAIR HGU-68/P Helmet during operation; and weight and CG of the NVCD system no greater than the weight and CG of the day JHMCS system during ejection.

3.2.9 Field-of-View.  The full intensified Field-of-View shall be greater than 38 degrees.

3.2.10 Exit Pupil.  The on-axis exit pupil of the NDU night vision device shall be 18mm circular (threshold) 25mm circular (goal).

3.2.11 Eye Relief.  The distance between the design eye position and the first optical element of the NDU night vision device shall be greater than or equal to 25 mm.

3.2.12
Magnification.  System magnification – all channels -- shall be unity (1X) +/- 2 percent.

3.2.13
Distortion.  Distortion shall be not greater than 3 percent across the total FOV.

3.2.14
Resolution (KPP).  At true infinity focus, each channel shall have on-axis resolution not less than 1.3 cycles per milliradian.  At 14 degrees off-axis, the resolution shall be not less than 0.81 cycles per milliradian.  

3.2.15
Brightness Gain.  The brightness gain shall not be less than 5,500 fL per fL.

3.2.16
Collimation.  When two parallel beams of collimated light are projected into the center channel objective lenses, with the objectives set at the infinity focus position, the conjugate beams emerging from the eyepieces shall be collimated within one (1) degree convergence and 0.3 degree divergence and dipvergence.


3.2.17
Veiling Glare Off-Axis.  The off-axis veiling glare exhibited by each channel shall not exceed the limits of Table 6.  When a point light source illuminates the entrance pupil at a level of 2.0 +/- 0.5 x 10-4 foot-candles (fc).  The point source shall subtend less than 0.7 milliradians.  The average tube (phosphor brightness) background shall be less than or equal to 1.5 x 10-3 fL.  The off-axis veiling glare requirement shall apply from 2 degrees to 70 degrees beyond the FOV of the objective lens.

	Point source angle

(degrees beyond FOV)
	Maximum intensity of veiling

Glare image

(foot-Lamberts)

	2
	0.25

	3
	0.15

	4
	0.10

	5
	0.08

	6-70
	0.06


Table 6.  NVIIS Veiling Glare

3.2.18
Image Stability.  The system shall not exhibit any instability in the night vision intensified image such as flickering or flashing that impacts on user performance under conditions of all illumination and environments.


3.2.19
Image Quality.  The system shall be free of image quality issues that would degrade the user’s ability to see the intensified night vision scene or the displayed symbology.  Image quality issues include image intensifier tube effects such as chicken wire, dark spots, bright spots, and edge glow and other image intensifier tube and display phenomena.

4.0
Qualification Provisions.  The NVCD system requirements of Section 3.0 herein will be verified through Navy/Contractor agreed test and evaluation procedures.
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