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PERFORMANCE SPECIFICATION FOR THE 
REPLACEMENT FREQUENCY MODULATED ORDER WIRE  (RFMOW) Terminal Test Units

1.
SCOPE

The scope of this document is to identify the performance requirements of Replacement Frequency Modulated Order Wire (RFMOW), which utilizes Commercial off-the-Shelf (COTS) equipment.  The performance requirements may identify future expandability using the latest affordable technology of today.

1.1
Identification

This specification establishes the performance, integration, and test requirements for the RFMOW.

1.2
Background

The legacy Frequency Modulated Order Wire (FMOW) and 16 bit Interim Tactical Order wire System (ITOS) supports the Defense Satellite Communication System (DSCS), which is a constellation of Department of Defense (DoD) geo-synchronous communications satellites consisting of space, ground, and control segments.  The DSCS mission is to provide global Satellite Communications (SATCOM) connectivity to DoD, President and Secretary of Defense, Joint Chiefs of Staff (JCS), Unified and Specified Combatant Commander, Military Services, other Federal Agencies, and Allied Forces. 

Throughout this document, the terms Management sites, Control sites and Tactical Terminals will be used.  A management site will refer to a facility that provides non-real-time satellite network management.  The control site is a site that provides near real-time satellite control under the direction or assistance of a management site.  A Tactical Terminal is a site where the SATCOM war fighter of a satellite network is under the direction of a control site.  Currently all order wire control and coordination is exercised using the legacy FMOW or the ITOS system.  The RFMOW will assume the ITOS mission.  The following subparagraphs briefly describe existing entities related to the RFMOW program.

1.2.1
Frequency Modulated Order Wire (FMOW)

The FMOW provides non-secure voice communications between the DSCS control elements and the Tactical Terminals.  The FMOW consists of an OZ-52, Remote Controller Console and Network Terminals (NTs) unit RT1287.  This system is currently fielded in the Army owned Tactical terminals models AN/TSC-85, AN/TSC-93 and Air Force owned Tactical terminal models AN/TSC-94 and AN/TSC-100.  
1.2.2
Interim Tactical Order wire System (ITOS)

The ITOS provides a SECRET communication capability using a model MMT 1500 Secure Terminal Unit (STU) encrypting voice and a Sensitive But Unclassified (SBU) communication capability using a model KIV-7 encrypting text in a Transmission Secure (TRANSEC) configuration.  This system is currently installed in the Air Force owned North Atlantic Treaty Organization (NATO) Air Base System (NABS) AN/TSC-85 and AN/TSC-93 Tactical Terminal models and the Air Force owned Lightweight Multi-band Satellite Terminals (LMST) Tactical Terminal models.

1.3
Implementation Concept
Management site, Control site and Tactical Terminal operators currently use the order wire network to coordinate the execution of the DSCS mission.  The desired implementation is to upgrade the software at the ITOS control host and existing Air Force owned ITOS terminals and install a pre-configured hardware/software kit into the Army owned AN/TSC-85 and AN/TSC 93 terminals as these terminals receive a Service Life Extension Program (SLEP) upgrade.

1.4
RFMOW Objective

The RFMOW shall assume the mission of the ITOS and use the RFMOW software and pre-existing hardware for transition.  Additionally, the RFMOW shall assume in part the FMOW mission by upgrading all of the Army owned FMOW terminals using RFMOW software and an assembly of hardware.

2.
APPLICABLE DOCUMENTS

The following documents of the latest issue specified by the contracting authority are part of this specification to the extent specified herein.

2.1
Government Documents, Drawings and Other Publications 

· SDM-300A Satellite Modem Installation and Operation Manual, EFData Corporation

· SECTEL MMT 1500, Multimedia Terminal, User’s Manual, Motorola Inc. publication, part number 6844083D03, April 1995

· Office and Tactical Secure Terminal Equipment User’s Manual, Release 2.0, L3 Communications, Control number K00000187, September 2001.  

· Embeddable KG-84 COMSEC Module (KIV-7) User’s Manual, Allied Signal

· KIV-7: KG-84 COMSEC Module User’s Manual (also known as KIV-7 Operator’s guide), Rev B., Mykotronx, Inc., November 1998.

· MIL-STD-810, DOD Test Method Standard for Environmental Engineering Considerations and Laboratory Tests

· MIL-STD-461, Electromagnetic Emission and Susceptibility Requirements for the Control of Electromagnetic Interference

· Performance Specification for the Interface Unit of the Replacement FM Orderwire

· Federal Acquisition Regulation, Part 2.101, 1 January 2002

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.

2.3
Definitions

The terms “Commercial off-the-Shelf,” or “COTS,” when used to describe a function or feature of the proposed RFMOW, shall have the same meaning as the term “commercial item.”

The terms "commercial item" and "non-developmental item" are defined in Part 2.101 of the Federal Acquisition Regulation.

3.
REQUIREMENTS

3.1
System Description

The RFMOW is a command and control voice and messaging system.  In this specification, the terms “RFMOW” and “system” shall be synonymous.  The system shall provide functions to allow users to create, edit, transmit, archive, retrieve, and receive messages.  The system shall consist of a variety of hardware and software components and shall support multiple tactical terminal users.  The RFMOW architecture shall support operations over a DSCS satellite network.  The system shall be modular to support expansion beyond the current order wire mission capability to include: additional users and multiple satellite subnets.  The functional architecture of the RFMOW shall be as depicted in Figure 2.
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Figure 2 RFMOW Architecture

The RFMOW network shall incorporate pre-existing legacy NABS, LMST terminal and control equipment units and newly acquired Tactical Terminal Units (T2U). 

The T2U shall include the EF Data SDM300A satellite modem, a Pentium IV class computer, Personal Computer (PC) operator interface, STE, interface unit, rack insertable enclosure, internal enclosure cabling, Intermediate Frequency(IF) signal combiner/divider panel and external connectors.  The combiner/divider panel shall be provided separate from the enclosure

3.1.1
Threshold Requirements

The threshold requirements in this specification shall be met.  

 3.1.2 

RFMOW T2U Requirements Table

The requirements table is a quick reference guide for all RFMOW T2U requirements. 

Table 1 RFMOW T2U Threshold Requirements

	Paragraph
	Requirement
	Category
	

	3.2.1
	T2U Enclosure
	HW
	

	3.2.2
	Computer
	HW
	

	3.2.3
	Interface Unit
	HW
	

	3.2.4
	IF Divider/Combiner Panel
	HW
	

	3.2.5
	Satellite Modem
	HW
	

	3.2.6
	Rack Mounting Hardware
	HW
	

	3.2.7
	Interconnecting Cabling
	HW
	

	3.2.8
	Enclosure Bulkhead Connectors
	HW
	

	3.2.9
	Secure Voice Unit Mounting Hardware
	HW
	

	3.2.10
	Operating System
	SW
	

	3.2.11
	RFMOW Application
	SW
	

	3.2.15
	Patch Panel
	HW
	


3.2
RFMOW T2U Hardware Components

3.2.1 Enclosure

The T2U enclosure shall be constructed to house all associated hardware components.  The enclosure shall be rack mountable and compatible to the first rack located to the right of the point of entry to the AN/TSC-85 and AN/TSC-93 shelter and the 2nd rack located to the right of the point of entry on the AN/TSC-85 shelter.  The contractor shall include the necessary hardware to properly mount the enclosure to the shelter rack in order to meet unit vibration and shock requirements.  The contractor shall be responsible for the measurements of the targeted shelter rack.  The enclosure shall provide external connectivity on the front of the unit.  The unit connectivity shall include two (2) SDM300A modem connected 70 MHz BNC connectors, one (1) computer RS-485 connected male nine-pin connector, one (1) computer RS-232 connected male nine-pin connector, and one (1) power strip connected male three pin Cannon power plug.  Each interface shall be appropriately marked.  The enclosure shall provide power to all internally mounted devices.  The enclosure shall include proper equipment spacing to avoid over heating.  The enclosure shall also include proper component mounting to meet unit vibration and shock requirements.  The enclosure shall allow for front side equipment replacement.  The enclosure shall allow unhindered operator access to front panel hardware controls.  The enclosure will utilize the front side access for ventilation requirements.  The enclosure shall be solid metal construction on sides, rear, top and bottom leaving the front open for equipment mounting and ventilation.  To ensure airflow, the enclosure shall include two (2) fans internally mounted on top front panel and a bottom louvered panel.  Figure 3 depicts a concept drawing of what the enclosure might be.  This drawing is not intended to limit or restrict the design.






















Figure 3 Enclosure Concept Drawing

3.2.2 Computer

The contractor shall provide a computer and a computer operator interface.  The computer shall be the PC BROKERS model PCB2003-3253 (or a functional equivalent) described as a 1 to 2 -rack unit high Pentium IV class rugged case unit.  The processing speed shall be 1600 MHz or higher.  The computer shall include at least 20-gigabyte hard disk drive space, Compact Disk Re-Writable (CD-RW), 3.5-inch floppy drive, 256 Megabyte memory.  The computer shall contain two (2) RS 232 ports on the rear of chassis, one (1) RS 485 port on rear of chassis, one (1) RS 232 port on front of chassis or cabled to appear on front of chassis, one (1) PS2 mouse connector on rear of chassis, one (1) PS2 keyboard connector on rear of chassis, two Universal Serial Bus (USB) connectors on rear of chassis, one (1) Ethernet connector on rear of chassis.  The computer operator interface shall be an all in one Keyboard Video Mouse (KVM) device model BSI RMK-115 KVM or functionally equivalent.  The computer and KVM shall be mounted inside the enclosure.

3.2.3 Interface Unit

The contractor shall provide an interface unit (refer to the Performance Specification for the Interface Unit of the Replacement FM Orderwire).  The interface unit shall provide RS-232/RS-485 conversion between a rear computer RS-232 port and RS 485 SDM300A modem connector.  The interface unit shall provide RS-232/RS-422 conversion between a rear computer RS-232 port and the SDM300A data port.  The interface unit shall provide mounting for the National Security Agency (NSA) approved KIV-7 encryption device.  The encryption device shall be electronically connected to encrypt data between the computer RS-232 port and the RS-422 SDM300A modem port.  The interface unit shall provide connectivity between Secure Voice Units (SVU) and the RS-422 modem data port.  The interface unit shall automatically bypass the KIV-7 device when a SVU is in use.  The interface unit shall provide SVU connectivity for both NSA voice encryption approved Secure Terminal Equipment (STE) and STU MMT1500 devices.  The interface unit shall be configurable to support NCT and NT configurations by a single switch.  The Network Control Terminal (NCT) configuration shall provide an additional modem interface for RS-485 control and RS-422 data interface.  The interface unit shall be mounted inside the enclosure.

3.2.4 Intermediate Frequency (IF) Combiner/Divider Panel

The contractor shall provide an IF combiner/divider (C/D) panel separate from the enclosure.  The IF C/D panel shall consist of two (2) IF C/D devices and an adjustable 70 dB attenuator device mounted on the backside of a blank rack front panel.  The attenuator adjustment shall be accessible from the front of the panel.  There will be one size C/D Panel for the AN/TSC-85 and another size for the AN/TSC-93.  The panels shall be constructed to bolt to the existing rack mounts.  The C/D model ZFSC-2-1 made by Mini Circuits shall be used for the combiner and for the divider.  Each of the three connectors for both C/D devices shall be connected to the panel using through bulkhead connectors.  The bulkhead connector shall be a male TNC type on the front of the panel.  The Adjustable attenuator shall be connected in series with the combiner device.  Each interface shall be appropriately marked on the front of the panel.











Figure 4 CD Panel Concept Drawing

3.2.5 Satellite Modem

The contractor shall provide an EF DATA SDM300A modem.  The SDM300A shall be mounted inside the enclosure and connected to the power strip internal to the enclosure. The SDM300A intermediate frequency connectors (Receive and Transmit) shall be extended to the front of the enclosure via low loss 70 MHz cabling and male BNC bulkhead connectors and labeled as such.

3.2.6 Rack Mounting Hardware

The contractor shall provide sufficient mounting hardware to support enclosure rack mounting.  The hardware must be sufficient to support mobile tactical heavy equipment movement.

3.2.7 Interconnecting Cabling

The contractor shall provide all cabling required internal to the enclosure unit.  The contractor shall also provide cabling between the panel-mounted divider and the panel mounted through bulkhead connector.  

3.2.8 Enclosure Bulkhead Connectors

The contractor shall provide connectors externally mounted on the front of the enclosure unit.  Cabling between components and externally mounted connectors shall not hinder the removal and replacement of enclosure devices.  Each connector shall be appropriately labeled.

3.2.9 Secure Voice Unit Mounting Hardware

The contractor shall provide means to mount the STE sleeve PN 109-104-0-0 to stow and secure the secure voice unit inside the enclosure.  The SVU shall be easily accessible by the operator.

3.2.10 Operating System

The contractor shall procure Microsoft Windows 2000 operating system (OS).  The contractor shall load the OS on the computer.  The contractor shall provide original OS on the original Microsoft CD.  The contractor shall provide the OS license and all documentation.

3.2.11 RFMOW Application

The contractor shall load the Government Furnished Software (GFS) RFMOW software and pre-configure the hardware.

3.2.12 T2U Functions

The computer RS-232 port interface shall control the T2U interface unit RS-485 bus speed.  The T2U shall support both types of SVUs one at a time.  The SVU and KIV shall not be utilized simultaneously. 

3.2.13
Weight

Any individual piece of the T2U equipment shall not exceed the two-person, 74 lbs., lifting limits.  The enclosure shall be labeled to reflect total weight and required number of handlers.

3.2.14
Power

Each enclosure shall operate from a power source of 120/240 Volts alternating current (VAC) (10%, single-phase, 47 to 63 Hertz (Hz).  The contractor shall determine a generalized power consumption value for each element within the enclosure and mount a power strip supporting the devices. The power strip source shall be extended to the top of the enclosure via proper power cable and a three-pin male cannon plug.

3.2.15
Patch Panel

The contractor shall provide a patch panel.  The patch panel shall provide connectivity to the RFMOW T2U Enclosure.  The back side connectors of the panel shall mate with Tobyhanna Army Depot cables.  Each panel shall be appropriately marked on front and back of panel.

3.3
Reliability and Maintainability

3.3.1
Maintenance and Repair

The racking and mounting of the elements within the enclosure shall be designed to allow maximum flexibility for removal, maintenance and repair.

3.3.2
Maintenance Concept

The RFMOW shall utilize a two (2) level maintenance approach: Unit Level maintenance shall consist of both Organizational and Direct Support (DS) maintenance tasks.  Operator/Organizational for inspections and selected maintenance actions; Direct Support Level for removal and replacement of Line Replaceable Units (LRUs); and Depot Level for major repairs.  Unit level maintenance tasks shall include performing Preventive Maintenance Checks and Services (PMCS), continuity checks, fault isolation, and replacement of easily accessible unserviceable parts such as knobs, fuses, Light Emitting Diodes (LEDs), and lamps.  The direct support level maintenance tasks shall consist of performing necessary adjustment, alignment, fault isolation and replacement of the defective LRU.  The LRU fault isolation shall be accomplished using common Test, Measurement, and Diagnostic Equipment (TMDE) and/or troubleshooting procedures and/or flow charts. 

3.3.3
Service Life

The RFMOW shall have a service life of at least ten (10) years of continuous operation.  The RFMOW shall meet the requirements of this specification over the entire life.

3.4
Environmental Requirements

3.4.1
Non-Operating Conditions

The RFMOW T2U shall meet the following non-operating environmental requirements without loss of function:

· Temperature: Continuous exposure to air with temperatures from -40(C to 60(C.

· Relative Humidity: 10 to 90% Non-condensing.
· Altitude: Up to 15,000 feet above mean sea level.
· Shock and Vibration: As encountered during normal equipment transport by common carrier as secured cargo by land, sea, or air, and as encountered during tactical off-road movement.

· Salt Fog: The T2U shall have protective coatings and finishes on materials to protect against the effects of salt deposits.

· Fungus:  The T2U shall not include any organic materials that support the growth of fungus in accordance with Guideline 4 of MIL-HDBK-454.

3.4.2
Operating Conditions

The RFMOW T2U shall meet the following operating environmental requirements without loss of function:

· Temperature: Continuous exposure to air provided from terminal air conditioners via the operator area with temperatures from 0(C to 40(C.

· Relative Humidity: From 10 percent to 90 percent non-condensing at all operating temperatures.

· Altitude: Up to 10,000 feet above mean sea level.

· Shock and Vibration: As encountered during normal operator maintenance.

3.5
Design and Construction

The RFMOW T2U design and construction shall meet or exceed best commercial practices.  

3.5.1
Wiring

All rack-mounted equipment shall use rack slides or support brackets with cable service loops or blind-mate connectors, or both.  All signal data, power, and ground cables shall exit the enclosure via the bulkhead connectors at the front of the enclosure.  All cables shall be provided with permanent marking.

3.5.2
Workmanship

All components, including finished equipment, shall be free from any defects which may affect serviceability or appearance, or which may lead to malfunction or out of limit performance.  Cabling and connectors shall be arranged to satisfy material bend radius limits, and to minimize crimps, breaks, safety hazards, and unserviceability.

3.5.3
Materials, Processes, and Parts

Materials, processes, and parts used in the construction of the RFMOW T2U shall have the following characteristics:

· To the extent possible, nonflammable material shall be used.

· Materials capable of producing dangerous toxic effects, or causing an explosion, shall not be used.

· Parts and materials that are not nutrients for fungus and are resistant to moisture shall be used to the extent possible.

· The equipment, including hardware such as handles, hinges, screws, etc., shall be given a protective finish with necessary touchup after mounting.  No finish or finish processing shall be utilized that incorporates the use of Class I Ozone Depleting Substances (ODS).

· Parts and materials shall be selected to limit, or eliminate to the fullest extent possible, corrosion under the environmental conditions required by this specification.  The design shall avoid the possibility of deterioration due to incompatibility of dissimilar metals and materials. Corrosion prevention to include the selection of materials and processes shall be in accordance with (IAW) established industry practices.

3.5.4
Identification and Marking

All equipment shall be labeled with legible and permanent marking and be readily visible.  All items shall have a unique serial number with the manufacturer’s serial numbers used, if possible.  Safety marking and labels shall be provided to identify any potential hazard to personnel.  Markings shall be readily visible.

3.5.5
Interchangeability

All like RFMOW items shall have the same form, fit, and function.  Modules and end items shall be fully interchangeable between RFMOW enclosures at any shelter.  Identical assemblies and replaceable parts shall be physically and functionally interchangeable without modification to itself or any other equipment or software.

3.5.6

Safety

The RFMOW design shall protect against the risk of electric shock and other hazards during normal use and under any likely fault condition.  

The RFMOW shall comply with the design requirements of NFPA 70 (National Electrical Code), and the appropriate UL or other industry safety standard.  The RFMOW shall be designed so that the designated personnel, in accordance with NFPA 70B, and Title 29 Code of Federal Regulations, part 1910, can conduct maintenance safely.  Safety markings and labels shall be provided identifying any potential hazards to personnel.  Safety markings and labels shall comply with the requirements of ANSI Z535.4.  Equipment leakage current to ground shall not exceed 3.5 milliampere (mA), when tested IAW ANSI C101.1.  Ozone depleting substances shall not be used in the system.

3.5.7
Human Performance/Human Engineering 

The RFMOW shall provide sufficient information and feedback to permit the operators to interact with the RFMOW effectively. 

Selected civilians and military users possessing the Additional Skill Identifier (ASI) 1C or its equivalent will operate the NCT.  Selected civilians and military users possessing the Military Occupational Specialty (MOS) of 31S or its equivalent will operate the NT.

3.5.8
Electromagnetic Interference/Electromagnetic Compatibility (EMI/EMC)

The enclosure shall incorporate all components to operate independently as connected free from interference of any other enclosure component’s operation.

4.
QUALIFICATION REQUIREMENTS

4.1
Responsibilities

The contractor shall be responsible for the verification of all functional and performance requirements for the RFMOW as detailed in this specification and the contract.  The requirements shall be verified by the provisions of this paragraph to meet the need and intent of the Statement of Work (SOW).  Performance measurements shall be made with calibrated instruments.  Calibration requirements shall be consistent with approved test procedure requirements.

a. The contractor shall be responsible for developing detailed test plans, procedures and reports and for the performance of all inspections, analysis, tests, and demonstrations as specified herein.  Instrumentation, equipment, and facilities required for inspection and test shall also be the contractor’s responsibility.

b. Unless otherwise specified by the contract, the contractor may use any testing facilities acceptable to the Government for the conduct of specified inspections, tests, and demonstrations.

c. The contractor shall obtain written approval from the Contracting Officer’s Technical Representative (COTR) for testing facility use prior to starting any tests.

d. The COTR shall be notified at least 2 weeks in advance to allow Government representatives to witness and verify applicable inspections and/or tests.

e. The Government reserves the right to perform additional inspections, tests, and demonstrations beyond those contained in approved test procedures that are deemed necessary to ensure that supplies and services conform to prescribed requirements.

f. The contractor shall provide necessary test equipment and test stations for such inspections, tests, and demonstrations.

4.2
Test Documentation

The basic objective of the testing described herein is to verify that the requirements of this specification, as stated in section 3 and appendices, have been met.
4.3
Functional and Performance Tests

The contractor shall conduct functional and performance tests of the T2U to verify that the requirements in Section 3 of this specification are satisfied.  These tests shall be conducted IAW a contractor-prepared and Government-approved test plan and procedures.

4.4
Environmental Tests

4.4.1
Relative Humidity

The contractor shall prepare test procedures (using MIL-STD-810F Method 507.4, Figure 507.4-1, paragraph 4.5.2, number of cycles – 5; cycle duration – 48 hours) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade after exposure, and that materiel is sufficiently resistant to the effects of a warm, humid atmosphere.  

4. 4.2
Low Pressure (Altitude)

The contractor shall prepare test procedures (using MIL-STD-810F Method 500.4 Procedures I and II) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade at low pressure, and that materiel is sufficiently resistant to the effects of rapid pressure changes.

4. 4.3
Transportation Vibration

The contractor shall prepare test procedures (using MIL-STD-810F Method 514.5 as defined in Table 514.5-I, categories 4,7,8,9,10, and 11) to verify requirements.  In its transport configuration, the unit will be transported mounted in the shelter rack system.  Specific testing levels will be in accordance with MIL-STD 810F, Annex C Figure 514.5C-3, Composite wheeled vehicle vibration exposure.  Duration will be for 64 minutes in all 3 axes to simulate 800 miles of vehicle vibration exposure (Ref. Table 514.5C-I).  Test methods and analysis of results will be in accordance with Method 514.5, Procedure I, general Vibration.  The RFMOW will have any required vibration damping mechanisms built in since the rack systems in the shelters are rigidly mounted to the shelter walls/floor.

4. 4.4
Transportation Shock 

The contractor shall prepare test procedures (using MIL-STD-810F Method 516.5 Procedure I, VI, VII) to verify requirements.  The item(s), packed for transport, shall be subjected to the tests to verify that materiel can physically and functionally withstand the shocks encountered in transportation environments.  In its transport configuration, the unit will be transported mounted in the shelter rack system, and therefore shall survive the transportation shock levels.  As an alternative, the unit can be tested by method 516.5 Procedure I with the following data as test input (see chart 4.2.1.3.4A and 4.2.1.3.4B).  The data was acquired test data for a cushion car rail impact test on a HHMMWV.  The X direction is towards the rear of the shelter; the Z direction is up, and the Y direction towards curbside. 
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Chart 4.2.1.3.4A
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Chart 4.2.1.3.4B

This test data can be provided in table or Microsoft Excel format if required.

4. 4.5
Low and High Temperature 

The contractor shall prepare test procedures (using MIL-STD-810F Method 501.4 Procedure I and II and Method 502.4 Procedure I and II) to verify requirements.  The item(s) shall be subjected to the tests to ensure that system performance does not degrade during low and high temperature exposure.

4. 4.6
Salt Fog

· Salt concentration –5%

· Water Resistivity – 150,000 to 250,000 ohm-cm

· Water pH – 6.5 to 7.2 at 25 degrees C.

4. 4.7
Fungus

Testing shall be limited to visual inspection.

5.
PACKAGING

The Contractor shall package the T2U in accordance with the best commercial packaging practices. 

6.
Notes

6.1
Additional Information 

7.
GLOSSARY AND ACRONYM LIST

7.2
ACRONYM LIST

ANSI
American National Standards Institute

ASI
Additional Skill Identifier

C
Celsius

C/D
Combiner/Divider

CD-RW
Compact Disk Re-Writable

COTR
Contracting Officer’s Technical Representative

COTS
Commercial off-the-Shelf

DoD
Department of Defense

DSCS
Defense Satellite Communication System

FMOW
Frequency Modulated Order Wire

FPT
Functional and Performance Test

GFS
Government Furnished Software

Hz
Hertz

IAW
in accordance with

IF
Intermediate Frequency

ITOS
Interim Tactical Order Wire System

JCS
Joint Chiefs of Staff

LED
Light Emitting Diodes

LRU
Line Replaceable Unit

KVM
Keyboard Video Mouse

LMST
Lightweight Multi-band Satellite Terminals

mA
Milliampere

MOS
Military Occupational Specialty

NABS
NATO Air Base System

NATO
North Atlantic Treaty Organization

NCT
Network Control Terminal

NSA
National Security Agency

NT
Network Terminal

ODS
Ozone Depleting Substances 

OS
Operating System

PC
Personal Computer

PMCS
Preventive Maintenance Checks and Services

RFMOW
Replacement Frequency Modulated Order Wire

SATCOM
Satellite Communications

SBU
Sensitive But Unclassified

SOW
Statement of Work

STE
Secure Terminal Equipment

STU
Secure Tactical Unit

SVU
Secure Voice Unit

TMDE
Test, Measurement, and Diagnostic Equipment

TRANSEC
Transmission Secure

T2U
Tactical Terminal Unit

USB
Universal Serial Bus
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time (ms)

g's

Rail Impact HHMMWV Bed 
X and Y-dir 8 mph 500 hz filter 6 oct 93



r4707xfr

		rail impact frame x dir +8mph marker 4707 6 oct 93 500 hz lp filter
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		-0.012		3.12377575
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		-0.009		4.7598049

		-0.008		4.93750095

		-0.007		5.436888125

		-0.006		5.436888125

		-0.005		4.37377555

		-0.004		1.429535825

		-0.003		2.7254915

		-0.002		3.12377575

		-0.001		2.7254915

		0		6.6102948

		0.001		13.938725

		0.002		17.7499989

		0.003		19.027572225

		0.004		12.881739875

		0.005		4.37377555

		0.006		0.853555525
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		0.013		-5.335168975
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		0.119		-2.879287075

		0.12		-0.98896875

		0.121		0.601104525

		0.122		-4.748159325

		0.123		-4.748159325

		0.124		-1.92034115

		0.125		-6.886639375

		0.126		-7.934433325

		0.127		-3.718747725

		0.128		-6.886639375

		0.129		-11.849873875

		0.13		-8.57475185

		0.131		-7.934433325

		0.132		-14.564334225

		0.133		-12.585167875

		0.134		-7.934433325

		0.135		-15.47426055

		0.136		-14.999383175

		0.137		-6.402570825

		0.138		-11.5710749

		0.139		-10.8725456

		0.14		-3.718747725

		0.141		-5.98896795

		0.142		-5.710168975

		0.143		1.054535825

		0.144		2.3504915

		0.145		-0.520218825

		0.146		5.4264714

		0.147		7.721201425

		0.148		2.74877575

		0.149		6.2352948

		0.15		8.468750325

		0.151		3.99877555

		0.152		4.56250095

		0.153		7.016544675

		0.154		5.4264714

		0.155		5.784927225

		0.156		8.131740575

		0.157		8.468750325

		0.158		5.4264714

		0.159		6.60906925

		0.16		5.4264714

		0.161		1.054535825

		0.162		2.74877575

		0.163		2.3504915

		0.164		0.478555525

		0.165		-0.98896875

		0.166		-1.512865725

		0.167		-2.879287075

		0.168		-3.969973175

		0.169		-5.121933775

		0.17		-6.402570825

		0.171		-3.969973175

		0.172		-7.934433325

		0.173		-4.748159325

		0.174		-4.748159325

		0.175		-8.57475185

		0.176		-6.886639375

		0.177		-5.121933775

		0.178		-7.309433425

		0.179		-6.886639375

		0.18		-3.969973175

		0.181		-5.710168975

		0.182		-4.748159325

		0.183		-1.27083145

		0.184		-1.512865725

		0.185		-1.512865725

		0.186		-0.079042425

		0.187		0.601104525

		0.188		1.054535825

		0.189		2.3504915

		0.19		1.6274524

		0.191		0.478555525

		0.192		1.6274524

		0.193		0.478555525

		0.194		-1.92034115

		0.195		-0.079042425

		0.196		-0.98896875

		0.197		-4.3529388

		0.198		-1.92034115

		0.199		-0.98896875

		0.2		-4.3529388

		0.201		-1.92034115

		0.202		0.601104525

		0.203		-1.512865725

		0.204		-0.98896875

		0.205		1.054535825

		0.206		-0.98896875

		0.207		-1.27083145

		0.208		-0.079042425

		0.209		-1.27083145

		0.21		-1.92034115

		0.211		-1.92034115

		0.212		-2.879287075

		0.213		-1.92034115

		0.214		-2.879287075

		0.215		-2.879287075

		0.216		-2.879287075

		0.217		-3.969973175

		0.218		-3.718747725

		0.219		-2.367645

		0.22		-2.367645

		0.221		-3.718747725

		0.222		-1.92034115

		0.223		-1.27083145

		0.224		-1.512865725

		0.225		-1.512865725

		0.226		-0.98896875

		0.227		-1.92034115

		0.228		-2.367645

		0.229		-0.520218825

		0.23		-1.27083145

		0.231		-2.367645

		0.232		-1.512865725

		0.233		-3.17034095

		0.234		-3.718747725

		0.235		-3.718747725

		0.236		-2.879287075

		0.237		-3.17034095

		0.238		-2.879287075

		0.239		-1.27083145

		0.24		-0.98896875

		0.241		-0.079042425

		0.242		1.918506275

		0.243		1.918506275

		0.244		-0.98896875

		0.245		-0.079042425

		0.246		-0.079042425

		0.247		-2.367645

		0.248		-2.879287075

		0.249		-1.512865725

		0.25		-3.17034095

		0.251		-3.969973175

		0.252		-1.512865725

		0.253		-1.512865725

		0.254		-3.718747725

		0.255		-2.367645

		0.256		-1.512865725

		0.257		-3.718747725

		0.258		-2.367645

		0.259		-0.520218825

		0.26		-0.98896875

		0.261		0.478555525

		0.262		1.6274524

		0.263		0.478555525

		0.264		1.054535825

		0.265		3.462623675

		0.266		2.3504915

		0.267		1.6274524

		0.268		4.3848049

		0.269		3.99877555

		0.27		2.3504915

		0.271		4.3848049

		0.272		3.0857855

		0.273		1.918506275

		0.274		3.462623675

		0.275		2.74877575

		0.276		0.601104525

		0.277		1.918506275

		0.278		2.74877575

		0.279		-0.079042425

		0.28		0.478555525

		0.281		0.478555525

		0.282		-0.98896875

		0.283		-0.520218825

		0.284		-2.879287075

		0.285		-1.27083145

		0.286		-0.079042425

		0.287		-0.98896875

		0.288		-1.512865725

		0.289		0.478555525

		0.29		-1.27083145

		0.291		-1.27083145

		0.292		1.6274524

		0.293		1.6274524

		0.294		1.6274524

		0.295		2.74877575

		0.296		2.3504915

		0.297		1.918506275

		0.298		2.3504915

		0.299		2.74877575

		0.3		0.601104525

		0.301		1.054535825

		0.302		1.6274524

		0.303		-0.520218825

		0.304		0.601104525

		0.305		1.054535825

		0.306		0.478555525

		0.307		-0.98896875

		0.308		0.478555525

		0.309		-1.512865725

		0.31		-2.367645

		0.311		-0.98896875

		0.312		-2.367645

		0.313		-2.367645

		0.314		0.478555525

		0.315		-0.520218825

		0.316		-0.079042425

		0.317		1.054535825

		0.318		1.054535825

		0.319		-0.079042425

		0.32		1.918506275

		0.321		1.6274524

		0.322		1.054535825

		0.323		2.3504915

		0.324		1.918506275

		0.325		0.601104525

		0.326		0.601104525

		0.327		3.462623675

		0.328		2.3504915

		0.329		1.6274524

		0.33		3.462623675

		0.331		2.3504915

		0.332		1.918506275

		0.333		3.0857855

		0.334		3.462623675

		0.335		3.0857855

		0.336		3.462623675

		0.337		1.6274524

		0.338		2.74877575

		0.339		1.054535825

		0.34		1.054535825

		0.341		1.918506275

		0.342		0.478555525

		0.343		0.601104525

		0.344		1.6274524

		0.345		-0.079042425

		0.346		-1.27083145

		0.347		1.6274524

		0.348		-0.520218825

		0.349		-1.27083145

		0.35		1.6274524

		0.351		1.918506275

		0.352		-0.079042425

		0.353		2.74877575

		0.354		2.74877575

		0.355		1.054535825

		0.356		2.3504915

		0.357		3.99877555

		0.358		2.3504915

		0.359		2.3504915

		0.36		3.99877555

		0.361		2.3504915

		0.362		2.3504915

		0.363		3.0857855

		0.364		0.601104525

		0.365		0.601104525

		0.366		2.3504915

		0.367		1.054535825

		0.368		1.6274524

		0.369		1.6274524

		0.37		0.601104525

		0.371		0.478555525

		0.372		2.3504915

		0.373		1.054535825

		0.374		0.478555525

		0.375		1.918506275

		0.376		1.918506275

		0.377		-0.079042425

		0.378		2.3504915

		0.379		1.918506275

		0.38		1.6274524

		0.381		0.478555525

		0.382		1.054535825

		0.383		-0.079042425

		0.384		1.6274524

		0.385		1.918506275

		0.386		1.918506275

		0.387		1.6274524

		0.388		1.054535825

		0.389		1.054535825

		0.39		2.3504915

		0.391		0.478555525

		0.392		-0.079042425

		0.393		-0.079042425

		0.394		-0.520218825

		0.395		1.054535825

		0.396		0.601104525

		0.397		-1.27083145

		0.398		0.478555525

		0.399		-1.27083145

		0.4		-1.92034115

		0.401		-0.079042425

		0.402		-0.98896875

		0.403		-1.92034115

		0.404		-1.27083145

		0.405		-0.079042425

		0.406		-1.92034115

		0.407		-0.520218825

		0.408		-0.520218825

		0.409		-0.98896875

		0.41		-0.98896875

		0.411		-0.98896875

		0.412		-1.92034115

		0.413		0.478555525

		0.414		-0.079042425

		0.415		-1.27083145

		0.416		-0.520218825

		0.417		1.054535825

		0.418		-0.079042425

		0.419		-0.079042425

		0.42		-0.079042425

		0.421		0.478555525

		0.422		0.478555525

		0.423		0.601104525

		0.424		0.601104525

		0.425		0.478555525

		0.426		1.054535825

		0.427		1.054535825

		0.428		0.601104525

		0.429		0.601104525

		0.43		1.054535825

		0.431		-0.079042425

		0.432		-0.520218825

		0.433		-0.98896875

		0.434		-1.27083145

		0.435		-0.98896875

		0.436		-0.98896875

		0.437		-0.98896875

		0.438		-0.520218825

		0.439		-1.512865725

		0.44		-1.92034115

		0.441		-1.92034115

		0.442		-1.27083145

		0.443		-2.367645

		0.444		-1.27083145

		0.445		-0.98896875

		0.446		-0.98896875

		0.447		-0.98896875

		0.448		1.054535825

		0.449		-0.079042425

		0.45		1.918506275

		0.451		1.054535825

		0.452		1.6274524

		0.453		2.3504915

		0.454		1.918506275

		0.455		-0.520218825

		0.456		0.601104525

		0.457		0.601104525

		0.458		-0.520218825

		0.459		-0.98896875

		0.46		-0.079042425

		0.461		-1.512865725

		0.462		-1.512865725

		0.463		-0.079042425

		0.464		-0.520218825

		0.465		-0.520218825

		0.466		-0.079042425

		0.467		-0.98896875

		0.468		-0.079042425

		0.469		-0.079042425

		0.47		-0.520218825

		0.471		-0.520218825

		0.472		0.478555525

		0.473		0.478555525

		0.474		-0.98896875



time (ms)

g's

Rail Impact HHMMWV Bed 
Z-dir 8 mph 500 hz filter 6 oct 93



r_4707_z

		rail impact aptf hmmwv in bed z dir +8mph 500 hz lp filter 6 oct 93

		-0.025		-3.17034095

		-0.024		-3.17034095

		-0.023		-3.718747725

		-0.022		-3.718747725

		-0.021		-2.367645

		-0.02		-3.17034095

		-0.019		-3.17034095

		-0.018		-3.969973175

		-0.017		-5.121933775

		-0.016		-6.886639375

		-0.015		-8.161148975

		-0.014		-8.57475185

		-0.013		-10.655021125

		-0.012		-18.68504435

		-0.011		-20.1127402

		-0.01		-23.68504355

		-0.009		-33.933203675

		-0.008		-27.43504295

		-0.007		-15.47426055

		-0.006		-22.389087875

		-0.005		-16.73651525

		-0.004		-5.121933775

		-0.003		-3.969973175

		-0.002		-0.98896875

		-0.001		6.2352948

		0		5.784927225

		0.001		9.767769725

		0.002		15.7941168

		0.003		16.268994175

		0.004		18.652572225

		0.005		29.718746925

		0.006		21.9215668

		0.007		29.9730361

		0.008		28.87622255

		0.009		35.94729985

		0.01		48.015312625

		0.011		35.94729985

		0.012		27.445462975

		0.013		33.058207175

		0.014		24.976100625

		0.015		12.506739875

		0.016		7.721201425

		0.017		3.0857855

		0.018		-1.92034115

		0.019		-4.3529388

		0.02		1.054535825

		0.021		4.3848049

		0.022		-5.710168975

		0.023		0.601104525

		0.024		4.56250095

		0.025		-4.748159325

		0.026		-9.39583015

		0.027		3.99877555

		0.028		-4.748159325

		0.029		-20.1127402

		0.03		-14.141540175

		0.031		-16.3259761

		0.032		-22.389087875

		0.033		-4.3529388

		0.034		1.918506275

		0.035		-8.161148975

		0.036		-3.969973175

		0.037		-0.98896875

		0.038		-10.8725456

		0.039		-11.5710749

		0.04		0.478555525

		0.041		2.3504915

		0.042		7.016544675

		0.043		10.5

		0.044		7.721201425

		0.045		8.468750325

		0.046		11.0882352

		0.047		3.0857855

		0.048		-1.27083145

		0.049		5.061888125

		0.05		-3.718747725

		0.051		-6.402570825

		0.052		7.4975495

		0.053		5.784927225

		0.054		2.3504915

		0.055		9.767769725

		0.056		9.927083425

		0.057		6.2352948

		0.058		15.7941168

		0.059		16.268994175

		0.06		9.406250175

		0.061		20.24877295

		0.062		12.05024485

		0.063		11.0882352

		0.064		11.0882352

		0.065		1.6274524

		0.066		-0.079042425

		0.067		1.054535825

		0.068		-3.718747725

		0.069		-4.748159325

		0.07		-1.27083145

		0.071		-1.92034115

		0.072		-4.748159325

		0.073		-1.92034115

		0.074		-0.079042425

		0.075		-3.718747725

		0.076		-5.710168975

		0.077		-4.748159325

		0.078		-4.3529388

		0.079		-3.718747725

		0.08		-2.367645

		0.081		-1.92034115

		0.082		-3.718747725

		0.083		-6.402570825

		0.084		-5.121933775

		0.085		-5.121933775

		0.086		-5.710168975

		0.087		-5.121933775

		0.088		-2.879287075

		0.089		-2.879287075

		0.09		-3.969973175

		0.091		-1.27083145

		0.092		-1.92034115

		0.093		-3.17034095

		0.094		-0.520218825

		0.095		-0.520218825

		0.096		-2.879287075

		0.097		-0.079042425

		0.098		1.6274524

		0.099		-2.367645

		0.1		-0.079042425

		0.101		-0.079042425

		0.102		-4.748159325

		0.103		-3.17034095

		0.104		-0.520218825

		0.105		-3.718747725

		0.106		-2.367645

		0.107		1.054535825

		0.108		-1.27083145

		0.109		1.054535825

		0.11		4.3848049

		0.111		2.74877575

		0.112		1.6274524

		0.113		3.99877555

		0.114		3.0857855

		0.115		1.918506275

		0.116		-0.98896875

		0.117		2.74877575

		0.118		4.56250095

		0.119		-2.879287075

		0.12		-0.98896875

		0.121		0.601104525

		0.122		-4.748159325

		0.123		-4.748159325

		0.124		-1.92034115

		0.125		-6.886639375

		0.126		-7.934433325

		0.127		-3.718747725

		0.128		-6.886639375

		0.129		-11.849873875

		0.13		-8.57475185

		0.131		-7.934433325

		0.132		-14.564334225

		0.133		-12.585167875

		0.134		-7.934433325

		0.135		-15.47426055

		0.136		-14.999383175

		0.137		-6.402570825

		0.138		-11.5710749

		0.139		-10.8725456

		0.14		-3.718747725

		0.141		-5.98896795

		0.142		-5.710168975

		0.143		1.054535825

		0.144		2.3504915

		0.145		-0.520218825

		0.146		5.4264714

		0.147		7.721201425

		0.148		2.74877575

		0.149		6.2352948

		0.15		8.468750325

		0.151		3.99877555

		0.152		4.56250095

		0.153		7.016544675

		0.154		5.4264714

		0.155		5.784927225

		0.156		8.131740575

		0.157		8.468750325

		0.158		5.4264714

		0.159		6.60906925

		0.16		5.4264714

		0.161		1.054535825

		0.162		2.74877575

		0.163		2.3504915

		0.164		0.478555525

		0.165		-0.98896875

		0.166		-1.512865725

		0.167		-2.879287075

		0.168		-3.969973175

		0.169		-5.121933775

		0.17		-6.402570825

		0.171		-3.969973175

		0.172		-7.934433325

		0.173		-4.748159325

		0.174		-4.748159325

		0.175		-8.57475185

		0.176		-6.886639375

		0.177		-5.121933775

		0.178		-7.309433425

		0.179		-6.886639375

		0.18		-3.969973175

		0.181		-5.710168975

		0.182		-4.748159325

		0.183		-1.27083145

		0.184		-1.512865725

		0.185		-1.512865725

		0.186		-0.079042425

		0.187		0.601104525

		0.188		1.054535825

		0.189		2.3504915

		0.19		1.6274524

		0.191		0.478555525

		0.192		1.6274524

		0.193		0.478555525

		0.194		-1.92034115

		0.195		-0.079042425

		0.196		-0.98896875

		0.197		-4.3529388

		0.198		-1.92034115

		0.199		-0.98896875

		0.2		-4.3529388

		0.201		-1.92034115

		0.202		0.601104525

		0.203		-1.512865725

		0.204		-0.98896875

		0.205		1.054535825

		0.206		-0.98896875

		0.207		-1.27083145

		0.208		-0.079042425

		0.209		-1.27083145

		0.21		-1.92034115

		0.211		-1.92034115

		0.212		-2.879287075

		0.213		-1.92034115

		0.214		-2.879287075

		0.215		-2.879287075

		0.216		-2.879287075

		0.217		-3.969973175

		0.218		-3.718747725

		0.219		-2.367645

		0.22		-2.367645

		0.221		-3.718747725

		0.222		-1.92034115

		0.223		-1.27083145

		0.224		-1.512865725

		0.225		-1.512865725

		0.226		-0.98896875

		0.227		-1.92034115

		0.228		-2.367645

		0.229		-0.520218825

		0.23		-1.27083145

		0.231		-2.367645

		0.232		-1.512865725

		0.233		-3.17034095

		0.234		-3.718747725

		0.235		-3.718747725

		0.236		-2.879287075

		0.237		-3.17034095

		0.238		-2.879287075

		0.239		-1.27083145

		0.24		-0.98896875

		0.241		-0.079042425

		0.242		1.918506275

		0.243		1.918506275

		0.244		-0.98896875

		0.245		-0.079042425

		0.246		-0.079042425

		0.247		-2.367645

		0.248		-2.879287075

		0.249		-1.512865725

		0.25		-3.17034095

		0.251		-3.969973175

		0.252		-1.512865725

		0.253		-1.512865725

		0.254		-3.718747725

		0.255		-2.367645

		0.256		-1.512865725

		0.257		-3.718747725

		0.258		-2.367645

		0.259		-0.520218825

		0.26		-0.98896875

		0.261		0.478555525

		0.262		1.6274524

		0.263		0.478555525

		0.264		1.054535825

		0.265		3.462623675

		0.266		2.3504915

		0.267		1.6274524

		0.268		4.3848049

		0.269		3.99877555

		0.27		2.3504915

		0.271		4.3848049

		0.272		3.0857855

		0.273		1.918506275

		0.274		3.462623675

		0.275		2.74877575

		0.276		0.601104525

		0.277		1.918506275

		0.278		2.74877575

		0.279		-0.079042425

		0.28		0.478555525

		0.281		0.478555525

		0.282		-0.98896875

		0.283		-0.520218825

		0.284		-2.879287075

		0.285		-1.27083145

		0.286		-0.079042425

		0.287		-0.98896875

		0.288		-1.512865725

		0.289		0.478555525

		0.29		-1.27083145

		0.291		-1.27083145

		0.292		1.6274524

		0.293		1.6274524

		0.294		1.6274524

		0.295		2.74877575

		0.296		2.3504915

		0.297		1.918506275

		0.298		2.3504915

		0.299		2.74877575

		0.3		0.601104525

		0.301		1.054535825

		0.302		1.6274524

		0.303		-0.520218825

		0.304		0.601104525

		0.305		1.054535825

		0.306		0.478555525

		0.307		-0.98896875

		0.308		0.478555525

		0.309		-1.512865725

		0.31		-2.367645

		0.311		-0.98896875

		0.312		-2.367645

		0.313		-2.367645

		0.314		0.478555525

		0.315		-0.520218825

		0.316		-0.079042425

		0.317		1.054535825

		0.318		1.054535825

		0.319		-0.079042425

		0.32		1.918506275

		0.321		1.6274524

		0.322		1.054535825

		0.323		2.3504915

		0.324		1.918506275

		0.325		0.601104525

		0.326		0.601104525

		0.327		3.462623675

		0.328		2.3504915

		0.329		1.6274524

		0.33		3.462623675

		0.331		2.3504915

		0.332		1.918506275

		0.333		3.0857855

		0.334		3.462623675

		0.335		3.0857855

		0.336		3.462623675

		0.337		1.6274524

		0.338		2.74877575

		0.339		1.054535825

		0.34		1.054535825

		0.341		1.918506275

		0.342		0.478555525

		0.343		0.601104525

		0.344		1.6274524

		0.345		-0.079042425

		0.346		-1.27083145

		0.347		1.6274524

		0.348		-0.520218825

		0.349		-1.27083145

		0.35		1.6274524

		0.351		1.918506275

		0.352		-0.079042425

		0.353		2.74877575

		0.354		2.74877575

		0.355		1.054535825

		0.356		2.3504915

		0.357		3.99877555

		0.358		2.3504915

		0.359		2.3504915

		0.36		3.99877555

		0.361		2.3504915

		0.362		2.3504915

		0.363		3.0857855

		0.364		0.601104525

		0.365		0.601104525

		0.366		2.3504915

		0.367		1.054535825

		0.368		1.6274524

		0.369		1.6274524

		0.37		0.601104525

		0.371		0.478555525

		0.372		2.3504915

		0.373		1.054535825

		0.374		0.478555525

		0.375		1.918506275

		0.376		1.918506275

		0.377		-0.079042425

		0.378		2.3504915

		0.379		1.918506275

		0.38		1.6274524

		0.381		0.478555525

		0.382		1.054535825

		0.383		-0.079042425

		0.384		1.6274524

		0.385		1.918506275

		0.386		1.918506275

		0.387		1.6274524

		0.388		1.054535825

		0.389		1.054535825

		0.39		2.3504915

		0.391		0.478555525

		0.392		-0.079042425

		0.393		-0.079042425

		0.394		-0.520218825

		0.395		1.054535825

		0.396		0.601104525

		0.397		-1.27083145

		0.398		0.478555525

		0.399		-1.27083145

		0.4		-1.92034115

		0.401		-0.079042425

		0.402		-0.98896875

		0.403		-1.92034115

		0.404		-1.27083145

		0.405		-0.079042425

		0.406		-1.92034115

		0.407		-0.520218825

		0.408		-0.520218825

		0.409		-0.98896875

		0.41		-0.98896875

		0.411		-0.98896875

		0.412		-1.92034115

		0.413		0.478555525

		0.414		-0.079042425

		0.415		-1.27083145

		0.416		-0.520218825

		0.417		1.054535825

		0.418		-0.079042425

		0.419		-0.079042425

		0.42		-0.079042425

		0.421		0.478555525

		0.422		0.478555525

		0.423		0.601104525

		0.424		0.601104525

		0.425		0.478555525

		0.426		1.054535825

		0.427		1.054535825

		0.428		0.601104525

		0.429		0.601104525

		0.43		1.054535825

		0.431		-0.079042425

		0.432		-0.520218825

		0.433		-0.98896875

		0.434		-1.27083145

		0.435		-0.98896875

		0.436		-0.98896875

		0.437		-0.98896875

		0.438		-0.520218825

		0.439		-1.512865725

		0.44		-1.92034115

		0.441		-1.92034115

		0.442		-1.27083145

		0.443		-2.367645

		0.444		-1.27083145

		0.445		-0.98896875

		0.446		-0.98896875

		0.447		-0.98896875

		0.448		1.054535825

		0.449		-0.079042425

		0.45		1.918506275

		0.451		1.054535825

		0.452		1.6274524

		0.453		2.3504915

		0.454		1.918506275

		0.455		-0.520218825

		0.456		0.601104525

		0.457		0.601104525

		0.458		-0.520218825

		0.459		-0.98896875

		0.46		-0.079042425

		0.461		-1.512865725

		0.462		-1.512865725

		0.463		-0.079042425

		0.464		-0.520218825

		0.465		-0.520218825

		0.466		-0.079042425

		0.467		-0.98896875

		0.468		-0.079042425

		0.469		-0.079042425

		0.47		-0.520218825

		0.471		-0.520218825

		0.472		0.478555525

		0.473		0.478555525

		0.474		-0.98896875






