THE PURCHASE DESCRIPTION SET FORTH BELOW REFLECTS THOSE CHARACTERISTICS WHICH ARE ESSENTIAL TO THE MINIMUM NEEDS OF THE GOVERNMENT

1. SCOPE.  This specification describes the requirements for a Shaft Lathe, 60 inch swing, 80 foot center distance, Computer Numerical Controlled (CNC), and all accessories and attachments described herein, for use in turning, boring, drilling, milling, reaming, tapping, facing, cold rolling and grinding work pieces of cast iron, steel, inconel, copper nickel alloy, titanium, aluminum, graphite epoxy, and composite materials. This system is to include the assembly, installation, and testing of the equipment, and the training of operator and maintenance personnel as specified. This  includes a foundation for this lathe. A foundation will be installed which meets the lathe manufacturers mounting requirements and local size constraints.

2. APPLICABLE DOCUMENTS.  The following documents form a part of this specification, to the extent specified herein.  Unless otherwise indicated, the issue in effect on date of solicitation for bids or request for proposals shall apply.

2.1 SPECIFICATIONS.  

2.1.1 STANDARDS
MILITARY

MIL-STD-2191 - REPAIR WELDING, WELD CLADDING, STRAIGHTENING, AND COLD ROLLING OF MAIN PROPULSION SHAFTING (1992 edition)

MIL-S-23284A - STEEL FORGINGS, CARBON AND ALLOY, FOR SHAFTS, SLEEVES, PROPELLER NUTS, COUPLINGS AND STOCKS (RUDDERS AND DIVING PLANES).  (1990 edition)

FEDERAL

FED-STD-H28 - SCREW THREAD STANDARDS FOR FEDERAL SERVICE  (1994 edition)

(Obtainable from Superintendent of Documents, Government Printing Office, Washington, DC 20402)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM-D-3951 - PACKAGING, COMMERCIAL, (2004 edition)

(Address application for copies to the American Society for Testing & Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959)

THE CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910, CODE OF FEDERAL REGULATIONS, CHAPTER XVII, PART 1910 - OCCUPATIONAL SAFETY AND HEALTH STANDARDS. (2008 edition)

29 CFR 1926, CODE OF FEDERAL REGULATIONS, PART 1926 – SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION (2008 edition)

(Address application for copies to Superintendent of Documents, Government Printing Office, Washington, DC 20402)

40 CFR 82, CODE OF FEDERAL REGULATIONS, PART 82 – PROTECTION OF ENVIRONMENT

(Address application for copies to Superintendent of Documents, Attn:  New Order, P.O. Box 371954, Pittsburgh, PA 15250-7954)

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

ANSI/AGMA ISO 1328-1 – CYLINDRICAL GEARS – ISO SYSTEM OF (ISO   1328-1: 1995) ACCURACY – PART 1:  DEFINITIONS                    AND ALLOWABLE VALUES OF DEVIATIONS RELEVANT TO                CORRESPONDING FLANKS OF GEAR TEETH  
(Address application for copies to the American Gear Manufacturers Association, 1500 King Street, Suite 201, Alexandria, Virginia, 22314)

NATIONAL ELECTRICAL MANUFACTURER'S ASSOCIATION (NEMA)

ICS - INDUSTRIAL CONTROLS AND SYSTEMS

NEMA MG 1 - MOTORS AND GENERATORS (2006 edition)

NEMA 250 - ENCLOSURES FOR ELECTRICAL EQUIPMENT (1,000 VOLTS MAXIMUM). (2008 edition)

(Address application for copies to National Electrical Manufacturer's Association, 1300 N. 17th St., Suite 1847, Rosslyn, VA 22209).

ELECTRONIC INDUSTRIES ASSOCIATION (EIA) STANDARDS

EIA-RS-267-C - AXIS AND MOTION NOMENCLATURE FOR NUMERICALLY CONTROLLED MACHINE TOOLS (1990 edition)

EIA-RS-274 - INTERCHANGEABLE VARIABLE BLOCK DATA FORMAT FOR POSITIONING AND CONTOURING/POSITIONING NUMERICALLY CONTROLLED MACHINES 

(Address application for copies to the Electronic Industries Association, Engineering Dept., 2001 Pennsylvania Ave. N.W., Washington, D.C 20006)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 79, ELECTRICAL STANDARDS FOR INDUSTRIAL MACHINERY (2008 edition)

(Address application for copies to the National Fire Protection Association, One Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101) or www.nfpa.org

NATIONAL FLUID POWER ASSOCIATION (NFPA)

NFPA T2.24.1 - HYDRAULIC FLUID POWER - SYSTEMS STANDARD FOR STATIONARY INDUSTRIAL MACHINERY (2007 edition)

NFPA T2.25.1 R - PNEUMATIC FLUID POWER SYSTEMS - STANDARD FOR INDUSTRIAL MACHINERY (2005 edition)

(Address application for copies to the National Fluid Power Association, 333 N. Mayfair Road, Milwaukee, WI 53222-3219 or www.nfpa.com.

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 230-1 - TEST CODE FOR MACHINE TOOLS - GEOMETRIC ACCURACY OF MACHINES OPERATING UNDER NO-LOAD OR FINISHING CONDITIONS

ISO 230-2 - TEST CODE FOR MACHINE TOOLS - DETERMINATION OF ACCURACY AND REPEATABLITY OF POSITIONING NUMERICAL CONTROLLED AXES

ISO 230-4 - TEST CODE FOR MACHINE TOOLS - CIRCULAR TESTS FOR NUMERICALLY CONTROLLED MACHINE TOOLS

(Address application for copies to the International Organization For Standardization (ISO), c/o American National Standards Institute, Attn:  Sales Dept., 1430 Broadway, NY 10018)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B5.1 - T-SLOTS, THEIR BOLTS, NUTS AND TONGUES (2004 edition)

ASME B5.50 -  “V” Flange Tool Shanks for Machining Centers with Automatic Tool Changers – Errata – February 1995.  (2003 edition)

ASME B 5.9 - SPINDLE NOSES FOR TOOL ROOM LATHES, ENGINE LATHES, TURRET LATHES, AND AUTOMATIC LATHES 

(Address application for copies to the American Society of Mechanical Engineers, 345 East 47th Street, New York, NY 10017) or http://www.asme.org/catalog/

TELECOMMUNICATIONS INDUSTRY ASSOCIATION/ ELECTRONIC INDUSTRIES ASSOCIATION (TIA/EIA) STANDARDS

RS-232F - INTERFACE BETWEEN DATA TERMINAL EQUIPMENT AND DATA COMMUNICATION EQUIPMENT EMPLOYING SERIAL BINARY DATA INTERCHANGE

(Address application for copies to the Telecommunications Industry Association, Standards and Technology Department, 2500 Wilson Blvd., Arlington, VA 22201)

2.2 OTHER DOCUMENTS
WASHINGTON STATE ADMINISTRATION CODE (WAC)

WAC-173-60 - MAXIMUM ENVIRONMENTAL NOISE LEVELS

WAC-173-303 - WASHINGTON DANGEROUS WASTE REGULATIONS

WAC-173-304 - MINIMUM FUNCTIONAL STANDARDS FOR SOLID WASTE HANDLING

(E-copies available at http://www.leg.wa.gov/LawsAndAgencyRules)

PUGET SOUND NAVAL SHIPYARD & IMF (PSNS&IMFINST)

P5100(14) - HANDBOOK FOR CONTRACTORS AND VISITORS

P5090(4) - CONTRACTOR'S GUIDE TO ENVIRONMENTAL COMPLIANCE

P5090(5) - CONTRACTOR’S GUIDE TO HAZARDOUS WASTE  COMPLIANCE

NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC), NAVY CRANE CENTER

P-307  MANAGEMENT OF WEIGHT HANDLING EQUIPMENT

NAVFAC P-307 can be downloaded from http://portal.navfac.navy.mil/ncc. To order printed copies, visit https://nll1.ahf.nmci.navy.mil (PKI digital certificate required) or contact:  

Naval Inventory Control Point

700 Robbins Avenue

Philadelphia, PA 19111-5098

(215) 697-2626 DSN: 442-2626

Stock Number - 0525-LP-105-2371

INTERNATIONAL BUILDING CODES (IBC) 2006 (or latest revision)

UNIFIED FACILITIES CRITERIA (UFC) 3-310-01

NOTE:  See Washington State, "Puget Sound Naval Shipyard" for site-specific seismic load data.

3. REQUIREMENTS
3.1 DESIGN.  The equipment shall be new and unused, capable of performing its intended function in accordance with the operation and performance requirements specified herein.  The equipment shall be complete, so that when connected to the utilities identified herein, it can be used for any function for which it is designed and constructed. Note:  The Shaft lathe foundation and equipment attached to it, shall be designed in accordance with the International Building Code (IBC) 2006.  See Washington State, “Puget Sound Naval Shipyard” in the Unified Facilities Criteria (UFC) 3-310-01 for site- specific seismic load data. 

3.1.1 SAFETY AND HEALTH REQUIREMENTS.  Covers, guards, or other safety devices shall be provided for all parts of equipment that present safety hazards.  Safety devices shall not interfere with operation of the equipment.  The devices shall prevent unintentional contact with the guarded part and shall be removable to facilitate inspection, maintenance and repair of the parts.  Machine parts, components, mechanisms, and assemblies furnished on the unit shall comply with all specific requirements of "OSHA Safety and Health Standards (29 CFR 1910 and 1926), General Industry" that are applicable to the equipment itself.  Additional safety and health requirements shall be as specified in other paragraphs of this specification.  The design and manufacture shall be in accordance with all applicable ANSI safety standards. Prior to commencing work, the Contractor representative(s) shall meet in conference with the Site Manager (PSNS Code 980.2), shop supervision, and other necessary Shipyard personnel to discuss and develop mutual understandings relative to the administration of the Shipyard Safety Program. (See Attachment A if needed for further clarification.)

3.1.1.1 SAFETY EQUIPMENT.  The Contractor shall provide their employees with all necessary safety equipment during the performance of work on this contract.  All contractor personnel shall have in their possession and shall properly wear OSHA approved protective safety equipment (i.e. hard-hats, steel-toe safety shoes, safety glasses and hearing protection),  The Contractor shall provide all appropriate safety barricades, signs, and signal lights required to properly isolate the area of work.

3.1.1.2 AUDIBLE NOISE LEVELS.  Audible noise emitted by the equipment shall not exceed 84 dB at the operator's work position, nor at any other point at a distance of three (3) feet from the equipment under all operating and service conditions.  Noise shall be measured on the "A" weighted scale of a standard sound level meter.  Measurements shall be taken at the operator's work position and at each side and end of the equipment.  For each measurement, the microphone shall be located on a straight line perpendicular to the surface or corner being measured.  The height shall correspond to the point of highest noise level emitted from the surface or corner at the location and distance from the equipment specified herein.  Noise generated by the work piece shall be excluded in determining compliance of the equipment with the 84 dB requirement.

3.1.2 USE OF POLYCHLORINATED BIPHENYL (PCB).  The use of polychlorinated biphenyl (PCB) on or in the equipment is prohibited.

3.1.3 USE OF MERCURY.  The equipment shall not contain mercury or mercury compounds, nor shall it be exposed to free mercury during manufacture.

3.1.4 USE OF ASBESTOS.  The use of asbestos and materials containing asbestos on or in the furnished equipment is prohibited.

3.1.5 ENVIRONMENTAL PROTECTION.  The equipment shall not emit materials hazardous to the ecological system, as prescribed by federal, state and local statutes in effect at point of installation, under the operating, service, transportation and storage conditions described herein.

3.1.5.1 ENVIRONMENTAL PROTECTION PUGET SOUND NAVAL SHIPYARD & IMF.  The unit shall be designed and constructed so that during the operation, service, transportation and storage conditions described herein including final disposal, the equipment will comply with all applicable Environmental Protection Agency (EPA) and Occupational Safety and Health Agency (OSHA) and State of Washington Department Of Ecology (WDOE) restrictions for materials classified as hazardous to the environment in effect on the date of the contract.  The equipment described herein shall not contain or emit material hazardous to the ecological system as prescribed by federal, state and local statutes in effect at the point of installation. (See Appendix I if needed for further clarification)

3.1.5.2 HAZARDOUS MATERIAL EXCLUSIONS.  Supplies or materials being provided as part of the equipment shall be free of known hazardous materials.  Hazardous materials shall not be brought on site without prior approval of the Contracting Officer and cognizant shipyard personnel.  Hazardous materials not needed for this project are prohibited.  Definitions of hazardous materials are specified in the latest version, including revisions adopted during the term of the contract, of Federal Standard No. 313.  

Notwithstanding any other hazardous material usage permitted in this contract, radioactive materials or instruments capable of producing ionizing radiation as well as materials which contain asbestos, mercury, cadmium, lithium, methylene chloride, lead (= or >0.06%), or polychlorinated biphenyls (PCB’s) are prohibited.  Nickel Metal Hydride and lithium batteries are permissible for memory backup. 

Class I Ozone Depleting Substances as defined in 40 CFR Part 82 shall not be used in the performance of this contract, or be provided as part of the equipment. (See Appendix I it needed for further clarification)

3.1.5.3 MATERIAL SAFETY DATA SHEETS (MSDS).  In accordance with FAR 23.3, offerors and contractors shall be required to submit Material Safety Data Sheets (MSDSs) whenever the supplies being acquired or supplies used during performance are identified as hazardous materials.  Hazardous Materials shall include any material which, by virtue of its potentially dangerous nature (e.g., toxic, flammable, corrosive, oxidizing, irritating, sensitizing, reactive), requires controls in its use, packaging, handling, storage, or stowage, to assure adequate safety to life and property.  This definition is intended to apply to proprietary industrial, commercial, or locally prepared blends, mixtures, formulations, or compounds of gases, liquids, and solids intended for use at the job site.  Any other material that has been designated by a Government technical representative as potentially hazardous and requiring safety controls shall also be supplied with a MSDS.  MSDSs are to be available at work sites where materials are being used. (See Attachment A if needed for further clarification)

3.1.5.4 WASTE.  No waste will be disposed of that has not been designated by C/106.34. The Contractor shall prepare and submit a Waste Information Sheet (WIS) for each waste stream produced from Contractor operations. Dangerous waste must be accumulated in an on-site, contractor operated, accumulation area that has been approved by C/106.34 or turned over to S/99HM by the end of the shift. Transporting dangerous waste off-site is prohibited.  The Government will arrange for the transporting and disposal of dangerous waste.

3.1.6 LUBRICATION.  Bearings (except sealed-for-life and self-lubricating type), mating gears and sliding parts shall be provided with means for lubrication.  Reservoirs of splash-type systems shall be fitted with oil level sight gauges.  Automatic force feed and manually operated force feed systems shall be supplied with a filter.  Manually operated systems shall have control handles mounted in an accessible location convenient to the operator.  Oil holes, grease fittings and filler caps shall be easily accessible.

3.1.7 HYDRAULIC SYSTEMS.  Hydraulic systems shall conform to requirements of the NFPA T2.24.1.

3.1.8 PNEUMATIC SYSTEMS.  Pneumatic systems shall conform to the requirements of the NFPA T2.25.1 R.  Pneumatic systems operated from receiving activity supplied air shall be provided with regulators and filters and shall include dryers, if necessary for safe and efficient operation of system.

3.1.9 ELECTRICAL DESIGN
3.1.9.1 ELECTRICAL EQUIPMENT.  Electrical components including motors, starters, relays, switches, and wiring shall conform to and be located in accordance with NFPA 79.

3.1.9.2 ELECTRIC POWER DISCONNECT.  A supply circuit disconnect device shall be provided and installed on the equipment.  The device shall be either a fusible motor circuit switch or circuit breaker.

3.1.9.3 MOTORS.  Motors shall be rated for continuous duty and shall be equipped with ball bearings of the sealed and permanently lubricated type.  Motor(s) shall conform to the NEMA MG-1.

3.1.9.4 CONTROL CIRCUITS.  Main and auxiliary control circuits shall operate on a circuit of 115 volts or less derived from isolation transformer(s) integral with the equipment.

3.1.9.5 ELECTRICAL CONNECTIONS.  Electrical connections within the equipment shall be complete and shall be made via terminals on the components, terminals, or circuit boards and bussing.  Splices between terminations are not permitted.  Connections and terminals shall be supported and spaced without dependence upon the wiring in the components and braced as necessary to assure withstanding the distortion forces associated with available short-circuit currents.  Proper identification of wiring, bussing, terminals and circuits for function, polarity, phasing, etc., shall be adhered to throughout the equipment.  Identification shall be in the form of wire markers, color coding, permanently engraved plates, and permanent markings on the devices.  Adequate spacing shall be maintained throughout to avoid excessive bending of cabling and wiring, to maintain adequate separation and distance between electrical potentials and between these potentials and ground, and to permit ease in disconnecting wiring and cabling during trouble-shooting and repair.  In no instance shall clearances and distances be less than those prescribed under NEMA ICS, Part ICS 1-111.

3.1.9.6 GROUNDING.  All exposed, non-current carrying metal parts on the equipment shall be maintained at common, zero ground potential.  None of the primary circuits in the equipment shall be connected to ground.  A ground stud or lug on the equipment shall provide means for grounding the equipment for safety to personnel.  A NEMA type grounding plug that effectively grounds the equipment shall be acceptable for cord connected equipment.

3.1.9.7 SOLID-STATE COMPONENTS.  Solid-state design shall be employed throughout for electronic components.  Use of selenium and other similar aging devices shall be permitted only in the application of voltage surge protection to other solid-state components.  Each solid-state device shall be selected and installed to have characteristics and withstand ratings compatible with its intended function and application in assuring long life and reliability.  Solid-state components shall not be adversely affected when subjected to radiated and conducted power line transients and surges typically experienced in a production type, industrial environment.  Series and parallel connections of solid-state devices without forced sharing circuitry for voltage and current, respectively, is not permitted.  Cathode ray tubes are excluded from this requirement.

3.1.9.8 RESERVED
3.1.9.9 RESERVED

3.1.10 NEW DEVELOPMENTS.  The Contractor shall identify any new developments that would improve the efficiency, accuracy or productivity of the equipment or would decrease its operating costs.  The Contractor shall notify the Contracting Officer in order that the new developments may, at the Government's option, be included in the equipment.  Reports of such developments shall be addressed to the Contracting Officer with a copy addressed to:


PSNS&IMF Code 980.2


1400 Farragut Ave.


Bremerton, WA 98314

3.1.11 INTERCHANGEABILITY.  Replaceable parts shall be manufactured to definite standards, tolerances and clearances in order that such parts can be replaced or adjusted without modification of the equipment.

Note:  All bearings contained in the equipment and entire system must be United States (U.S.) or Canadian manufactured.  If they are not U.S. or Canadian manufactured bearings, the vendor must provide a list of exact U.S. or Canadian made equivalent bearings that can be used for replacement of each bearing with this equipment or system. This requirement  is in accordance with Defense Federal Acquisition Regulation Supplement (DFARS) 252.225-7016.  See applicable document 2.6

3.1.12 MAINTAINABILITY.  The equipment shall be designed and constructed to permit maintenance personnel to service the equipment easily and effectively using a minimal number of tools.  The Contractor shall provide any special tools required to service the unit.  The equipment shall have access covers, as necessary, to facilitate inspection, cleaning and repair or replacement of internal parts.

3.2 CONSTRUCTION.  The equipment shall be constructed of parts that are new, without defects and free of repair.  The equipment shall be complete.  When connected to the specified utilities, it shall be capable of any operation for which it is being purchased.  The equipment shall be devoid of any defects or characteristics that will preclude conformance with any of the requirements herein.

3.2.1 CASTING AND FORGINGS.  Castings and forgings shall be free from defects, scale and mismatching.  Processes such as welding, peening, plugging, or filling with cold solders or metallic pastes shall not be used on castings or forgings for reclaiming any parts of the equipment.

3.2.2 WELDING, BRAZING OR SOLDERING.  Welding, brazing or soldering shall be employed only where those operations are included in fabrication of the original design.  These operations shall not be employed as repair measures for defective parts. 

3.2.2.1 SOLDERING.  Solder connections shall show evidence of good bonding in metal-to-metal contact.  Cold solder joints, incomplete joining of solder and metal, excess or insufficient solder or damaged insulation shall be considered reason for rejection of the equipment.

3.2.2.2 CLEANING.  Any loose, weld spatter, spattered solder, flux, metal chips, insulation scrap or other foreign material shall be removed from the equipment.

3.2.2.3 FLUX AND CLEANING AGENTS.  Flux for soldering shall be rosin or rosin and alcohol.  No acid, acid salts or acid core solder shall be used in preparation for soldering of electrical connections.

3.2.3 FASTENING DEVICES.  Screws, pins, bolts, and similar internal and external parts shall be installed with means for preventing change of tightness.  Parts subject to removal or adjustment shall not be swaged, peened, staked, or otherwise permanently installed.  Fastening devices shall be tightened to torque limits as established by the manufacturer's standard for tightening to preclude loosening by normal operation or vibration.

3.2.4 EQUIPMENT FASTENING.  Floor and deck mounted equipment shall be provided with adequate holes in feet, lugs, etc., to permit fastening to foundation or deck pads.

3.2.5 SURFACES.  Surfaces of castings, forgings, molded parts, stampings and welded parts shall be cleaned and free from sand, dirt, fins, sprues, flux or other harmful or extraneous materials.  External surfaces shall be smooth.  Edges shall be rounded or beveled unless sharpness is required to perform a function.

3.2.6 PAINTING.  The equipment shall be properly painted.  Painting may be the manufacturer's standard practice.  Prior to painting, surfaces shall be properly prepared and primed.  Painting shall provide a highly wear-resistant finish that guarantees continued protection to the surfaces covered against the specified environment under all service conditions.  The manufacturer's standard color shall be provided.  Lead or chromium base paints are prohibited.

3.2.7 THREADS.  Threaded parts shall conform to Federal Standard H28.

3.2.8 GEARS.  Gears used in the machine and its components shall be machined in either the inch or metric system.  Gears shall meet the requirements of ANSI/AGMA ISO 1328-1.

3.2.9 DIALS.  Dial graduations shall represent not more than 0.001 inch movement.  Graduations, permanently displayed on a contrasting, non-glare surface, shall be legible from the operator's normal work position.  Dials shall be provided with positive means to maintain the dials at the desired setting.  Dials shall be inch system only or inch and metric combination.

3.2.10 DIGITAL READOUTS.  Digital readouts shall display data in illuminated figures clearly legible at a distance of 5 feet and give direct horizontal readings without requiring any calculation or interpolation.  Each digit of the readout display shall be of the in-line type.  Exceptions to the aforementioned requirements are cathode ray tubes (CRT's) or Liquid Crystal Displays (LCD's) mounted on the operator's control station (optional swing-arm mounting).

3.2.11 VENTILATION.  Adequate cooling or ventilation shall be provided on the equipment to preclude premature deterioration of the equipment or any component thereof when utilized under the ambient and operating conditions specified herein.

3.2.12 ENCLOSURE.  Components of the equipment shall be contained in an enclosure(s) of structural and sheet steel.  Provisions shall be made for power cable entrance.  The enclosure(s) shall be of drip-proof construction and of minimum size consistent with good design practices and ventilation of components.  Electrical enclosures shall conform to NEMA 250.

3.2.13 FERROUS PARTS.  Exposed ferrous parts such as screws, bolts, nuts, washers, etc., shall resist corrosion in a salt-laden, moist, variable temperature atmosphere.  Protection such as cadmium or chrome plating, galvanizing or other electrical/chemical process, or stainless steel is acceptable.

3.2.14 DISSIMILAR METALS.  Dissimilar metals shall not be used in direct contact with each other without suitable means for preventing electrolytic corrosion.

3.2.15 CONTROL PANELS, INSTRUMENTS AND PLATES.  Wording and numbers on all control panels, instruments, charts and plates shall be permanently and legibly displayed in bold face, English language characters on a contrasting background.

3.2.16 CONTROLS AND INSTRUMENTATION.  Operator controls, instrumentation and indicators shall be mounted convenient to operating personnel.  Such devices shall be clearly and legibly marked for function and identification.  Controls shall be fitted with suitable handles, pushbuttons, or control knobs, as applicable.  Gauges and instruments shall be designed for recalibration.  Pressure gauges shall be calibrated in the U.S.  system of measurement and shall be marked with a range of acceptable operating pressure (to let operator know that that system is operating in acceptable range).

3.2.17 HANDLING DEVICES.  The equipment shall be provided with lugs or lifting eyes arranged with the vertical center of gravity for safe handling and transport by overhead crane.  When suspended, the equipment shall hang perpendicular within five degrees of true vertical.  The arrangement shall provide a stable and balanced lift with a load safety factor of at least five times the total weight of the equipment.

3.2.18 WELDING PROTECTION.  Minor welding operations will be performed on the machine e.g., (welding pad eyes to sleeves for removal and key way repairs).  The manufacturer shall provide arc protection to Computer Numerical Control (CNC) and machine bearings.

3.2.19 WORKMANSHIP.  Workmanship shall be commensurate with the requirements of this specification and of such quality that denotes the performance of skilled and experienced personnel trained in the field of work performed.

3.3 ADDITIONAL REQUIREMENTS
3.3.1 METER, TIME TOTALIZING
3.3.1.1 METER(S).  The equipment shall be fitted with a meter(s) to measure operating time of the system/unit.
3.3.1.2 METER, TIME TOTALIZING, DESIGN AND MOUNT.  The time totalizing meter shall be of the non-resetting type.  It shall have a range of 0 to 100,000 hours in increments of 1 hour; 99999 shall be the maximum readout.  The least significant digit on the meter readout shall be 1 hour.  Lesser increments are not acceptable.  Upon reaching the maximum accumulative hours, the meter readout shall automatically revert to zero and continue to totalize time.  The meter shall be designed to prevent entrance of dust and moisture and shall be mounted to withstand shock and vibration generated by the equipment.  The meter shall be readily visible, but not subject to abuse relative to the operating environment of the equipment.

3.3.2 ENERGY ISOLATING DEVICES.  The equipment shall be provided with energy isolation devices (e.g. power switches, safety devices, circuit breakers, valves) that protect personnel from the release of hazardous energy. The devices shall be designed and manufactured such that they can be padlocked in the user-selected positioned (ON, or OFF, Open or CLOSED) to prevent inadvertent or unauthorized change. All energy isolating devices installed or modified shall be integral to the equipment installed. This includes both mechanical and electrical. An energy isolation device shall be installed as the first energy control device on all major components of the system such that the component can be isolated at the component level.

3.3.3 RESTRICTED COLORS.  The Shipyard uses the colors magenta, yellow, red, and blue to identify specially controlled materials.  The Contractor is specifically prohibited from using magenta, yellow, red, or blue colored plastic wrapping materials, bags, tape, or other covering materials.
3.3.4 CAUTION - WARNING PLATES.  Corrosion resistant "Caution" or "Warning" plates shall be securely attached to the equipment in prominent, visible locations.  All safety precautions to be observed by the operator or maintenance personnel shall be permanently marked on the plates.
3.3.5 EMERGENCY STOP BUTTONS.  The equipment shall be provided with emergency stop buttons (switches) at each side or end of the equipment at all operator stations. These stop buttons shall be the mushroom type, shall be colored red, and shall be labeled as such. When activated, the emergency stop buttons shall disconnect all electrical power to the equipment such that all operations or functions will immediately stop or cease.
3.3.6 IDENTIFICATION PLATE.  A corrosion resistant identification plate shall be securely and conspicuously placed on the equipment.  It may be the manufacturer's standard, but, as a minimum, it shall contain the following information:


Nomenclature


Contractor’s Name


Manufacturer’s Model Designation


Manufacturer’s Serial Number


Electrical Requirements (Volts, H P, Amps, Frequency, Phases, etc.)


Other Utilities (GPM, CFM, PSI, etc.), as applicable


Contract Number


Date of Manufacture

3.3.7 LUBRICATION CHART OR PLATE.  A lubrication plate shall be securely attached to the equipment.  The following information shall be furnished on the plate:


Points of application


Service interval


Type of lubricant 


Viscosity


Federal or Military Specification Number (if available)

3.3.8 PCB LABEL PLATE.  A label plate containing the PCB Certification information shall be permanently affixed to the equipment in the vicinity of the manufacturer’s identification plate.  The certification label shall be engraved or etched on wear and corrosion resistant material.
3.3.9 COMMERCIAL TECHNICAL DATA.  Three copies of technical data, written in the English language, shall be furnished in accordance with the following requirements as prescribed in Exhibit(s).  One additional CD-ROM copy of technical data shall be provided in PDF format with each set of technical data.  Additionally, training manuals must be provided to each of the operator and maintenance training students (8 operators, 4 mechanical maintenance, and 4 electrical/electronic maintenance trainees).  These training manuals could be additional copies of the technical manuals.
3.3.9.1 MANUALS, TECHNICAL, MODIFIED COMMERCIAL.  These manuals are operator and shop maintenance instructions which enable an average journeyman mechanic without prior knowledge of the specific type, make or model to maintain, repair and overhaul the equipment.  The manuals shall include repair parts data, which provides positive identification for an item of the complete equipment without reference to the manufacturer or dealer facilities to identify ordering part numbers in support of Navy procured equipment of commercial design and production.  Commercial manuals and supplemental technical data are intended for the support of commercial equipment procured by the Navy.  The contract specification is not intended to standardize the style, format, size or contents of commercial manuals.  The data item is to be applied to contracts for equipment(s) when it is anticipated that the "off-the-shelf" manufacturer's commercial manual with his style, format, size, and content will be acceptable provided the manual meets the minimum requirements of the contract.

3.3.9.1.1 TECHNICAL MANUALS.  A technical manual set is required to cover each specific make, model year, and serial numbered piece of equipment scheduled for delivery under the terms of the contract.  It is the intent of these requirements to use standard commercial manuals modified to meet the minimum specification set forth herein.  The manuals shall provide instruction, illustrations, and other associated data for operations, maintenance, lubrication chart, repair, overhaul, including a complete catalog of parts used in the assembly of the end item.  The manuals provided shall contain complete instructions and information as set forth below for all equipment components, assemblies, subassemblies, attachments, and accessories purchased by the prime Contractor from other sources and assembled in the end item.

3.3.9.1.2 CONTENTS OF TECHNICAL MANUALS.  The contents of a complete set of technical manuals shall include, as a minimum, the following:

a. Operating instructions

b. Maintenance, service, and overhaul instructions, including all Preventive Maintenance (PM) schedules and lubrication chart.

c. Trouble-Shooting guides

d. Parts list, illustrated

e. Recommended spare parts list

f. Energy Control Summary, in accordance with 29 CFR 1910.147, OSHA Energy Control Standard to bring equipment to a zero energy state for maintenance.

3.3.9.1.3 PACKAGING.  The manual(s) shall be bound or otherwise securely enclosed in an oil and moisture resistant binder(s).  Each binder cover shall indicate in bold type the manufacturer's name, contract number, model number, and serial number of the unit.

3.3.9.2 TEST DATA RESULTS USED FOR EVALUATION OF EQUIPMENT TO MEET SPECIFICATION REQUIREMENTS.  The contractor shall provide a written test report which provides certifications and analytical data to support compliance the equipment has met the requirements specified herein. This report documents the results of all tests and inspections performed, provides an assessment of the equipment performance for compliance with the contract requirements, and forms a basis for recommending a safety certification.  The report, test and evaluation shall be a composite of those inspection requirements specified in the contract.  The report shall be prepared in an orderly manner to clearly and accurately set forth the collected data and conclusion resulting from these inspection requirements, opinions and subjective conclusions shall be clearly identified.  The report shall include, but is not limited to, the following:

(1)
List of all tests performed and by whom witnessed (Government and Contractor)

(2)
Test data results used for evaluation of equipment to meet specification requirements

(3)
Tabulation of all discrepancies related to specification performance requirements

(4)
Description of limitations revealed by data utilized

(5)
Actions taken to mitigate each discrepancy and limitation.

(6)
Recommendations for subsequent actions

(7)
Summary conclusions

(8)
Manufacturer Certification that equipment has been manufactured and installed to OSHA CFR 1910.399 (per definition of 'acceptable').

3.3.9.3 CNC PROGRAMMING MANUALS.  The Contractor shall supply the receiving activity with a hard copy and an electronic copy, MS WORD or a Adobe type PDF (Portable Document Format) of the Part Programmers Reference Manual and/or Machine/Control Part Programmers Manual no later than 6 months prior to scheduled procurement quality assurance testing at destination.

3.3.9.4 INSTALLATION/FOUNDATION DRAWINGS.  Not later than 60 days after effective date of contract, English language installation drawings shall be provided, in the manufacturer’s standard format.  An electronic copy shall also be provided in DXF format.  The drawings shall contain at least, but shall not be limited to, the following information:
a. Overall and principal dimensions in sufficient detail to establish:

(1)
limits of space in all directions required for installation, operation and servicing;

(2)
amount of clearance required to permit opening of doors and removal of plug-in units;

(3)
clearance for travel or rotation of any moving parts.

b. Interface mounting and mating information, such as dimensions of location for attaching hardware.
c. Interface pipe and cable attachments required for installation and co-functioning of the item to be installed with related items.

d. The information necessary for preparation of foundation plans, including mounting place details, hardware requirement lists, drilling plans and shock mounting buffers. 

e. Size and location of ducts

f. Weight of unit

g. Location, type and dimensions of cable entrances, terminal boards and electrical connectors.

h. Interconnecting and cable detail.

i. Peak electrical load (AMPS) requirement to support all proposed equipment in its fully configured and operational state, including all accessories

3.4 INSTALLATION
3.4.1 RESPONSIBILITY FOR INSTALLATION.  Installation shall be the responsibility of the Contractor.

3.4.2 FOUNDATION.  The Contractor shall be responsible for the installation of the foundation for the machine including all excavation.

3.4.3 INSTALLATION SCOPE.  Installation shall include all excavation and foundations, material, fluids, equipment and labor required to install and make operable the equipment including foundation and systems described herein.

3.4.3.1 HAZARDOUS MATERIALS.  The Government will be responsible to inform the Contractor of any known asbestos or other hazardous substances associated with the installation site.

3.4.3.2 INSTALLATION/FOUNDATION COORDINATION.  The Contractor shall coordinate the proposed installation schedule with the receiving activity within 60 days after award of contract.  The installation schedule shall be subject to approval of the receiving activity.  Approval of the installation schedule shall not relieve the Contractor of any responsibility for performance. The Contractor shall coordinate the delivery of materials in a manner which causes minimum disruption/interference with the Shipyard’s normal business routine.

3.4.3.3 MATERIAL HANDLING EQUIPMENT (MHE) CRANE AND RIGGING SERVICES.  The receiving activities will provide all overhead crane and rigging services for the unloading and installation of all machine components. The Contractor shall provide the following information 60 days prior to arrival of equipment in accordance with NAVFAC P-307, Management of Weight Handling Equipment Lifting Sketch Requirements; Lifting sketches, as a minimum, shall identify the following:
a. The weight of the load.

b. The location of the center of gravity.

c. The minimum capacity/length of slings.

d. The minimum capacity of other standard rigging gear.

e. The attachment (lifting) points for the load.

1. The attachment point for multiple leg lifts shall be sized such that each attachment point can support half the load's weight at the anticipated lift angle.

2. The attachment point for single leg lifts shall be sized such that the attachment point can support the entire load's weight. 

f. Limitations on allowable orientations for any parts making up the lifting assembly.

g. For single vertical lifts using twisted wire rope (wire or synthetic), two parallel ropes each capable of supporting the entire load alone shall be required unless a method is used to prevent unlaying the rope.

h. A minimum D/d ratio of 1 (one) shall be required where wire rope slings pass over any object, or in the eyes of wire rope slings.  A minimum D/d ratio of 2 (two) shall be required where synthetic rope slings pass over any object, or in the eyes of synthetic rope slings.

1. "D" represents the diameter of the object the sling passes over.

2. "d" represents the diameter of the sling.

3. Table 14-3 of NAVFAC P-307 lists efficiency factors at the various D/d ratios.

i. Components in each handling assembly shall be sized based on the worst case distribution of loads.  NOTE:  When making a two-, three-, or four-point lift, the handling gear shall be sized so that two legs can support the load without exceeding the safe working (SWL) at the lift angle expected, unless equalizing method is used.

j. When the Contractor requires non-standard gear (i.e., round stock lifting bars) be provided, written instructions shall be provided to the designated shipyard official to ensure:

1. The proper material is being used.

2. The item is certified.

3. Any special requirements or dimensions are followed to ensure that engineering assumptions are met (i.e.., eccentricity of the bearing points).

3.4.3.4 MATERIAL HANDLING EQUIPMENT (MHE) CRANE, RIGGING, FORKLIFT SERVICES FOR PUGET SOUND NAVAL SHIPYARD & IMF.  The Shipyard can provide limited lifting and rigger services for unloading trucks or spotting equipment components provided the operation does not disrupt current production work or will cause additional costs to the Government (i.e. overtime).  Any lifting operation in support of a contractor installation shall require prior approval of the Shipyard Point of Contact (Mr. Dave Jensen, Code 980.2, (360) 627-4774).  The Contractor shall provide any additional equipment, (such as forklifts, Bobcats, man-lifts, etc.) necessary for continuous support of the installation and shall provide qualified personnel to operate it.  Note:  The use of privately owned cranes by contractor personnel at the installation site is prohibited.  Contractors requiring cranes in the performance of this contract shall provide the Shipyard with sufficient information (loads, locations, time, etc.) for arranging the services of Shipyard equipment.

3.4.3.5 SIZE RESTRICTION.  The size restrictions listed below provide the maximum shop floor space available for the shaft lathe and peripheral equipment; any equipment, which can not be configured to be operational within the size restrictions specified, will be unacceptable.

Maximum overall length      133 feet

Maximum overall width        28 feet

Maximum overall height      20 feet

3.4.3.6 UTILITIES.  The receiving activity will provide all required utilities which will be stubbed within 20 feet of the required location.

3.4.3.7 FACILITIES.  Electricity, water, and toilet facilities required during installation will be provided by the receiving activity.

3.4.3.8 EQUIPMENT, TOOLS, AND LABOR.  The Contractor shall provide excavation, earth moving, lifting, and transport equipment. Foundation(s), piping, interconnecting hoses, cables, disconnects, and connectors shall be supplied and installed by the Contractor. Tools, labor, and field supervision necessary to move equipment, put in place, interconnect with utilities and existing equipment shall be the responsibility of the Contractor.  Disturbed surfaces, disconnected machinery or equipment shall be returned to original condition unless such condition is required for the equipment or system being supplied hereunder.  The Contractor shall provide a completely operational system(s) capable of meeting the inspection and test requirements of paragraph 4.

3.4.3.9 FIELD SUPERVISOR.  The Contractor shall provide a full-time (start of installation to final acceptance) field supervisor to direct installation and testing of the supplies.  The field supervisor shall have full authority to implement field decisions expeditiously.  No work shall be accomplished when the field supervisor is not in the immediate work area.  The field supervisor shall be identified to the receiving activity prior to start of installation.  The field supervisor shall be responsible for coordinating with the receiving activity for any security clearances for all contractor personnel expected to perform on-site work.  The receiving activity P.O.C. will be notified of any change in personnel performing this duty.

3.4.3.10 RECEIVING ACTIVITY POINT OF CONTACT.  The receiving activity will designate a Point of Contact who will be responsible for appropriate surveillance and coordination of all services to be performed under this contract.  The receiving activity Point of Contact shall serve as the contractor’s primary contact for all interaction with other Shipyard and Government activities.  The contractor's field supervisor will be notified of any change in personnel performing this duty.

3.4.3.11 ON-SITE REGULATIONS.  The installation site will be occupied during installation.  The Contractor shall comply with all regulations, including safety practices, environmental directives, and security clearance restrictions governing the operation on the premises.  Installation shall be performed in a manner not to unreasonably interrupt or interfere with the receiving activity's normal business routine.  Work performed outside the normal working hours of the receiving activity shall be done only with written approval of the receiving activity and at no additional cost to the Government.  In addition to the above, the Puget Sound Naval Shipyard (PSNSY) will provide copies of the following:

P5100(14)
HANDBOOK FOR CONTRACTORS AND VISITORS

P5090(4)
CONTRACTOR'S GUIDE TO ENVIRONMENTAL COMPLIANCE

P5090(5)
CONTRACTOR’S GUIDE TO HAZARDOUS WASTE COMPLIANCE

This information will only be provided during site visits and those interested parties prior to close of solicitation.

3.4.3.11.1 PARKING.  Vehicles and equipment required by the Contractor to complete this contract must be registered with Shipyard Security. Forms for obtaining vehicle passes and permits may be obtained from PSNS & IMF Code 980.2.  Parking is available at or near the work site or at other authorized areas on the station.  Contractors vehicles must be marked on the outside with the company name or logo or both.  Failure to comply will result in ticketing and/or lost of vehicle privileges.

3.4.3.11.2 REGULAR WORKING HOURS.  All work is to be performed during Puget Sound Naval Shipyard’s regular working hours from 7:20 a.m. to 4:02 p.m., Monday through Friday except Federal Holidays.  When a holiday falls on a Saturday, the holiday will be observed on the preceding Friday; When a holiday falls on a Sunday, the holiday will be observed on the following Monday.  If the Contractor desires to work on Saturdays, Sundays, holidays, or outside the regular or specified hours/days, the Contractor shall submit a request to the receiving activity Project Manager (Code 980.2) for approval a minimum of (2) working days prior to the anticipated work date.  In no event shall a Contractor carry out work outside the hours and days specified in the contract without prior approval.

3.4.3.11.3 RADIO RESTRICTIONS.  Operation of privately owned citizens band or amateur radio equipment (receive or transmit) with the geographic limits of the Shipyard is prohibited.  All radio equipment installed in privately owned motor vehicles must be turned off upon entering the Shipyard premises.

3.4.3.11.4 PRIVATELY OWNED PERSONAL COMPUTERS AND CELLULAR TELEPHONES.  The use of privately owned personal computers and cellular telephones by contractor personnel at Puget Sound Naval Shipyard is restricted.  Contractors requiring such devices in the performance of this contract shall obtain a copy of the applicable parts of this instruction from the contracting Officer.

3.4.3.11.5 PHOTOGRAPHY/RECORDING.  Contractor personnel are prohibited from having photographic equipment, tape recorders, cell phone with camera or other recording devices in their possession while inside the Shipyard Controlled Industrial Area (CIA).

3.4.3.12 STORAGE AND DEBRIS.  During the process of the work, the Contractor shall confine his apparatus, storage of materials, and the operation of his personnel within reasonable limits as specified by the receiving activity.  The receiving activity will designate a suitable storage area. Upon completion of each day’s work, the Contractor shall clean, remove, and properly dispose of the resultant dirt and debris.  All equipment and unused materials shall be removed from the premises upon completion of work.  The premises shall be kept satisfactory to the receiving activity.  All excavation demolition and soil debris shall be place in a designated temporary storage area as assigned by the receiving activity. The receiving activity is responsible for testing and disposal of hazardous material.  Upon testing approval of non hazardous debris, the Contractor shall be responsible for the disposal of the debris.

3.4.3.13 STRUCTURAL INSTALLATION.  The Contractor shall accurately set, align, plumb, field connect with sufficient bolts, or weld all structural steel required to make installed equipment permanent.  Temporary bracing shall be provided, and subsequently removed, as necessary.

3.4.3.14 MECHANICAL INSTALLATION.  The Contractor shall provide all labor, fluids, and materials to move, locate, set level, align, lubricate, and make ready to operate all equipment required by this contract.  All machinery shall be installed to original manufacturer's tolerances.

3.4.3.15 ELECTRICAL INSTALLATION.  The Contractor shall provide all labor, wiring, and materials for complete installation of any requisite electrical equipment.  Installation shall include necessary power, control, and interconnecting wiring installed in conduit.  Installation shall conform to all local codes.

3.4.3.16 PAINTING.  The Contractor shall provide all labor, equipment, and materials to properly paint all devices and equipment that form a part of the installation.  Painting shall include touch-up of existing machinery, surfaces, and painted shop areas.

3.5 TRAINING.  The Contractor shall schedule and tailor training by mutual agreement between the Contractor and the receiving activity.  At least two (2) weeks prior to the start of any training, the Contractor shall provide a course outline for Government review and comment. Initial On-site operator and maintenance training should be timed for machine acceptance testing and shall be completed prior to Final Acceptance at Destination.

3.5.1 OPERATOR ON-SITE TRAINING.  Operator training shall be provided at the receiving activity.  Training shall include instructions in the operation and manual parts programming of the machine and its numerical control system.  The operator shall be provided instruction for the care, use and operation of all attachments and accessories including the measuring system.  Training shall be provided for eight (8) operators.  Training shall commence directly after completion of the acceptance testing of equipment and shall be accomplished at the receiving activity.  The training period shall not be less than 4-1/2 consecutive, eight hour work days.  The Contractor shall notify the receiving activity in writing not less than 30 days prior to commencement of training.  A training manual (which could be an additional operator’s manual) shall be provided for each student.  When issued a written request by the receiving activity, the Contractor shall provide additional follow-up operator training at the receiving activity for a period of not less than three consecutive, eight hour work days.  The Contractor shall, upon receipt of a request for follow-up training, coordinate a training schedule with the receiving activity within 30 days.  Follow-up operator training shall be scheduled not later than one year after receipt of initial operator training.  The Instructor shall comply with Security Clearance instructions specified.

3.5.2 SPECIAL ON-SITE TRAINING.  The Contractor shall provide specialized training to familiarize receiving activity personnel with the equipment.  The training shall apply to personnel as follows:

3.5.2.1 PROGRAMMER PERSONNEL.  Machine parts programming training shall include preparation of an actual process planning manuscript, and instructions on coding and setting tools.  Training shall be provided for two (2) programmer personnel.  A programmer’s manual shall be provided for each student.
3.5.2.2 MAINTENANCE PERSONNEL (MECHANICAL/HYDRAULIC). Maintenance training shall include trouble-shooting and methods of correction if the equipment malfunctions, with particular emphasis on minimizing equipment down time.  Training shall be provided for four (4) mechanical/hydraulic maintenance personnel.  A mechanical/hydraulic maintenance training manual shall be provided for each student.

3.5.2.3 MAINTENANCE PERSONNEL (ELECTRICAL/ELECTRONIC).  Maintenance training with respect to controls and related components shall include trouble-shooting and methods of correction should equipment malfunction, with emphasis on minimizing equipment down time.  Training shall be provided for four (4) electrical/electronic maintenance personnel.  An electrical/electronic maintenance training manual shall be provided for each student.

Training shall be timed for completion of the acceptance testing of equipment and shall be accomplished at the receiving activity.  The training period shall not be less than 3 consecutive, eight hour work days.  The Contractor shall notify the receiving activity in writing not less than 30 days prior to commencement of training.  The Instructor shall comply with Security Clearance instructions specified.

3.6 UTILITIES
3.6.1 UTILITIES, PUGET SOUND NAVAL SHIPYARD & IMF.  The equipment shall be designed and constructed to operate on the following available utilities:

Electric:  Single Point Service 480 volts (±10%), 3 phase, 60 Hertz

Compressed Air:  1-1/4 inch I.P.S., 90 psig supply

Amperage:  350 amps 

(Note: If the proposed system requires more air or electrical service than indicated above, contact the contracting official at the earliest notice)

3.7 COMPONENTS.  The equipment shall consist of, but is not limited to the following described principal components, attachments and accessories necessary to meet the operational and performance requirements specified herein.

3.7.1 BED.  The bed shall be a rigid, heavily ribbed, close grained, ferrous, casting of iron or iron alloy designed to prevent any distortion or deflection and maintain accuracy within the normal operating and load capacities for which the machine is designed.  Transverse segmented bed designs of not more than five (5) relatively equal segments (per bed) are acceptable.  Bed segments shall be precision machined on their mating surfaces and properly matched and labeled to insure the, accurate alignment and connection of bed sections, slide ways, carriage and tailstock drive gear racks, and any other connecting components without the use of shims, gaskets, spacers, or fillers.  Bed segments shall be secured to each other by a sufficient number, size, and strength of fasteners, as well as, dowels and/or keys to insure maximum strength, rigidity and alignment of the bed sections.  The bed shall be precision machined to form the foundation for the headstock, carriage and tailstock drive gear racks, carriage position linear feedback scales, and four slide ways running horizontally and parallel to each other.  Slide way design and construction shall be as specified in paragraph 3.7.11.  The two front slide ways shall support a carriage assembly and operator's platform with the two rear slide ways supporting a heavy-duty, power traversed tailstock and steady rests.  The bed design shall incorporate a means of deflecting metal waste chips to the rear of the bed into chip pans running parallel along the length of the bed.  The bed configuration shall be a monolithic design.  Twin independent bed configurations are unacceptable.  Monolithic bed designs utilizing two bed ways and a bridge type carriage and saddle assembly are also unacceptable.  Bed design shall incorporate a method of extending the bed length at a future date without major modification or machining of original equipment.

3.7.2 HEADSTOCK.  The headstock shall be a rigid, heavily ribbed, close grained, ferrous, casting of gray iron or iron alloy designed to prevent any distortion or deflection caused by torsional and axial forces exerted on the headstock within the normal operating load capacities for which the machine is designed.  The headstock shall support the faceplate assembly and its drive components.  The headstock shall be integral with the bed or modular and fully supported by the bed.  Independent headstocks, which are mounted on the foundation separate from the bed are unacceptable.  Modular designed headstocks shall be secured to the bed or headstock base by a sufficient number, size, and strength of fasteners forming a rigid structure with the bed.  Dowels and/or keys shall be used between the bed and headstock to insure close and permanent accuracies of the headstock with the bed ways.  The headstock shall enclose the faceplate drive assembly.  Where ventilation of the headstock is necessary for lubrication or hydraulic purposes, all vents shall be filtered and located in a position that will prevent contamination or loss of lubricant.  When the headstock is utilized as a sump or reservoir for lubrication or hydraulic fluid, a means of measuring oil level shall be provided as well as a drain plug for routine maintenance and cleaning.  Lube and hydraulic systems having reservoirs located in the headstock shall have filters mounted outside the headstock to facilitate maintenance and prevent inadvertent contamination.  Adequate means for protecting drive components extending out of the headstock shall be provided as well as all seals necessary to protect headstock components from external contamination and loss of lubricant.

3.7.3 FACEPLATE.  The faceplate shall be a rigid, heavily ribbed, close grained steel casting or a machined steel fabrication designed to resist any distortion or deflection within the normal operating load capacities for which the machine was designed.  The faceplate drive shaft shall be fully supported by not less than two sets of antifriction thrust bearings of the tapered, or spherical roller type, or a combination arrangement.  In either case, the bearings provided shall be of a precision size, class, and fit suitable for the application, and shall be mounted on an integral support shaft running the length of headstock.  A separate faceplate support shaft is acceptable, provided the faceplate is secured to the support shaft by a method that will insure maximum rigidity of the assembly to meet or exceed the maximum amount of torsional, axial, and bending stresses within-the design limits of the machine without separation, damage, or permanent distortion.  The faceplate shall be machined on the face and circumference to meet or exceed the accuracy requirements of paragraph 3.8, Table 1.  The faceplate shall have T-slots machined on the face conforming to ASME B5.1.  T-slots shall accommodate T-bolts of not less than one inch.  T-slots shall be arranged in a radial configuration with a length starting from not less than ten inches from center and passing through the circumference.  Eight pairs of T-slots shall be machined 45 degrees apart with each pair being machined parallel to each other as well as equidistant and parallel to the faceplate centerline.  This arrangement shall be designed to accommodate not less than eight bolt on independent, adjustable, steel jaws mounted on their own base.  The jaw assembly shall be the manufacturer's standard and be proportioned to hold work pieces, in conjunction with the lathe centers, within the gripping range and weight capacity specified in paragraph 3.9, Table II.  The jaw assembly shall be fitted with keys machined to match the T-slots to facilitate jaw alignment and positive drive of the jaws on the faceplate.  The faceplate shall accept a conical lathe center made from D2 tool steel and titanium nitrite coated.  The lathe center shall be a bolt-on flange type.  The conical center point shall be of a size suitable for the application having a 60 degree 30 minute included angle to accept-a 60 degree work piece center hole.  The lathe centers provided shall be interchangeable between the faceplate and tailstock quill.  Five (5), D2 tool steel and titanium nitrite coated lathe centers shall be provided.  A means of lubrication of lathe center shall be provided, which shall be accessible without removal of work piece from lathe's centers.  Visual inspection and greasing of centers, when a shaft is loaded between centers in the machine, shall be capable of completion in ten minutes by using only 2 personnel.  A means for removal of lathe centers shall be provided.

3.7.3.1 FACEPLATE DRIVE ASSEMBLY.  The faceplate shall be driven by an infinitely variable A.C. motor coupled to a headstock gear reduction assembly having not more than eight (8) speed ranges.  Horsepower, constant torque speed range, and overall speed range shall be as specified in paragraph 3.9, Table II.  All gears, bearings, and other drive components shall be enclosed within the headstock housing.  All gears shall be hardened and ground or shaper cut, steel, spur or helical gears.  All rotating shafts shall be mounted on antifriction bearings of a type, precision, class, and fit suitable for the application.  The main faceplate drive shaft shall be supported by not less than two sets of thrust and radial load bearings.  A means for adjusting the faceplate bearings shall be provided.  All shafts driving single helical gears shall be supported on thrust bearings.  Adequate means of retaining and locking all shaft bearings on their journals shall be provided.  All gears being driven directly by a rotating shaft shall be mounted on the shaft by a method that will insure gear alignment and prevent the gears from turning on their shaft journals under any load condition for which the machine is designed.  All shaft mounted, sliding drive components, such as gears or clutches, shall be mounted on multiple splined shafts having a surface hardness of not less than Rockwell C-48.  All disc type friction clutches, if utilized, shall be provided with a means of adjusting for wear.  All bearings and drive components shall be pressure lubricated.  Shifting of gear ranges shall be accomplished by dial, switch, push button, keyboard, or numerical control from the operator's control panel.  The faceplate drive shall be designed to work in conjunction with the numerical control, carriage drive, and cross slide to perform threading operations.  Acceleration, deceleration, and braking of the faceplate drive shall be accomplished electrically/electronically through the drive motor controller.  Rates of acceleration, deceleration, and braking shall be adjustable.  A method shall be provided to bi-directionally rotate work pieces under power at a slow speed suitable to safely position and indicate existing work piece keyways.  A means of locking the faceplate at any desired point within its rotation shall be provided to facilitate positioning of work pieces in a stationary location for operations requiring a milling attachment.  A safety interlock shall be provided to insure the spindle drive is disabled while the locking, device is engaged.  Annunciation or indication of a locked condition shall be provided on the operator's console.

3.7.3.2 C-AXIS DRIVE.  A C-Axis drive shall be provided.  The C-Axis drive unit shall be designed to achieve the minimum torque capacity and the maximum rapid traverse rate as specified in paragraph 3.9, Table II, with a minimum number of drive components, as practicable, to eliminate sources of mechanical-lost motion.  The system shall be adequate to provide the accuracy required in Paragraph 3.8, Table I.  The C-Axis shall provide bidirectional rotation of work pieces under power at the speed range specified.  A means of locking the faceplate at any desired point within its rotation shall be provided to facilitate positioning of work pieces in a stationary location.  A safety interlock shall be provided to insure the spindle drive is disabled while the locking device is engaged.  Annunciation or indication of a locked condition shall be provided on the operator's console.

3.7.4 CARRIAGE  

3.7.4.1 A carriage shall be provided.  The carriage shall be a rigid, heavily ribbed, close grained, ferrous casting of gray iron or iron alloy or a stress relieved, welded, steel fabrication ribbed and braced to prevent any distortion, deflection, or loss of accuracy within the normal operating and load capacities for which the machine is designed.  The carriage shall form the foundation for a cross slide, tool turret, accessory & attachment pallet, carriage feed drive assembly, cross slide feed drive assembly, operator's platform and machine control.  The carriage shall be designed to mount on two widely spaced bed ways, which allow the carriage to traverse along its full rated travel, regardless of the position of the tailstock and steady rests.  Bridge type carriage designs are unacceptable.  The carriage bearing length, width, and distance between slide ways shall be sized and proportioned to insure maximum rigidity and distribution of cutting forces generated within the design limits of the machine.  The carriage shall be machined to accept replaceable or insert type precision way bearings that will insure close and permanent accuracy over the length of their mated slide ways.  Way bearings shall be of a design and material having low friction characteristics that will prevent sticking, overshoot and excessive wear to the slide ways and way bearings.  Antifriction re-circulating, precision, roller way bearings are acceptable provided they are used in conjunction with precision ground and hardened replaceable slide ways or slide way inserts having a surface hardness not less than Rockwell C-58.  Way bearings of the pressurized hydrostatic type shall be electrically protected by pressure switches that will disable the slide motion in the event an insufficient operating pressure occurs.  Hydrostatic bearings shall provide full film lubrication over the entire way bearing surface.  Gibs or guides shall be provided to maintain accuracy and alignment of the carriage to the ways and adjust for wear.  All way bearings shall be pressure lubricated.  All carriage way bearings shall be protected from contamination by way wipers.  The carriage shall have two widely spaced cross slide ways running horizontally and parallel to each other, as well as perpendicular to the carriage ways.  The carriage shall be machined to mount the carriage and cross slide feed drive assemblies and the operator's platform.  A two carriage design will be acceptable however; both carriages shall permit full travel within the specified working envelope in paragraph 3.9 in table II without interference.
3.7.4.2 The carriage feed drive assembly(s) shall be of an infinitely variable, A.C. servo motor(s) design of the manufacturer's choosing.  The carriage drive assembly(s) shall be designed to achieve minimum torque and speed outputs, as specified in paragraph 3.9, Table II, with a minimum number of drive components as practical to eliminate sources of mechanical lost motion.  The drive components shall be adequately protected from contamination such as dirt, chips, and coolant by protective covers.

3.7.5 CROSS SLIDE  

3.7.5.1 The cross slide shall be a rigid, close grained, casting of iron or iron alloy.  The cross slide shall be sized and proportioned to absorb and distribute cutting forces generated within the normal capacities of the machine without distortion or deflection.  The cross slide shall form the foundation for an indexable pallet(s).  The pallet(s) shall be designed to accept tool turret, attachments and accessories as specified herein.  The cross slide shall be supported on two widely spaced slide ways without excessive overhang of the cross slides at either extreme of travel.  The cross slide shall be machined to accept replaceable or insert type precision way bearings that will insure close and permanent accuracies over the entire travel of the cross slide.  Cross slide must achieve travel and reach requirements using X-Axis.  No U-Axis shall be used in the cross slide.  Way bearings shall be of a design and material having low friction characteristics that will reduce starting friction, overshoot, or excessive wear of the way bearings or slide ways.  Antifriction, re-circulating, roller way bearings are acceptable; provided they are used in conjunction with hardened and ground replaceable slide ways or slide way inserts having a surface hardness not less than Rockwell C-58.  Way bearings of the pressurized hydrostatic type shall be electrically protected by pressure switches that will disable the cross slide feed drive in the event an insufficient bearing pressure condition exists.  Hydrostatic bearings shall provide full film lubrication over the entire way bearing surface.  All way bearings shall be pressure lubricated.  Gibs or guides shall be provided to maintain accuracy and alignment as well as adjustment for wear.  All way bearings shall be protected from contamination by way wipers.  The cross slide shall be capable of traversing past the steady rests and tailstock with any pallet loaded.  It shall also be capable of positioning the spindle of the milling head a minimum of 0.5 inches past the lathe spindle centerline when milling head spindle is parallel to lathe spindle.

3.7.5.2 The cross slide feed drive shall consist of an infinitely variable A.C. servo motor coupled to a precision, hardened and ground, antifriction, re-circulating ball screw and nut assembly.  When speed reduction is furnished between the servo motor and ball screw, the speed reduction shall be achieved by a single stage cog belt drive.  Cog belts and sheaves shall be of a material, size, pitch, and design suitable for the application.  The drive shall insure a minimum of lost motion while transmitting maximum torque to the cross slide.  A means for adjusting cog belt tension shall be provided.  The hardened and ground, precision, antifriction, re-circulating ball screw shall be of a precision class suitable for the application and shall be not less than (3) three inches in diameter.  The ball screw shall be supported by sets of antifriction radial and thrust bearings in an arrangement that will absorb screw thrust in both directions of cross slide travel.  The thrust bearings shall be of a number, size, class of precision, and fit suitable for the application.  A means of adjusting and locking the bearings on their journals shall be provided.  The recirculating nut assembly shall be secured to the cross slide by a sufficient number, size, and strength of fasteners suitable for the application, and shall be doweled to maintain alignment.  The nut assembly shall be preloaded in a manner that will insure a minimum of lost motion without causing an excessive load on the feed motor or other drive components.  The ball screw support bearings and ball nut assembly shall be pressure lubricated.

3.7.6 ACCESSORY & ATTACHMENT PALLET(S).  Accessory and attachment pallet(s) shall be provided as the foundation for tool turret, attachments and accessories specified in paragraph 3.7.16.  The pallet(s) carriage shall be a rigid, heavily ribbed, close grained, ferrous casting of gray iron or iron alloy or a stress relieved, welded, steel fabrication ribbed and braced to prevent any distortion, deflection, or loss of accuracy within the normal operating and load capacities for which the machine is designed.  The pallet shall be capable of being indexed bi-directionally from station to station (e.g. tool turret to mill to grinder etc.) or shuttled from multiple pallets (e.g. mill pallet to grinding pallet) or a combination of multiple and indexing pallets.  The configuration of pallet(s) shall be of the manufacturer's design and shall be computer numerical controlled (CNC).  The pallet must be capable of locking in any position.  The pallet(s) shall be capable of supporting the tooling and attachments under their full load capacity without any evidence of distortion or defection of the machine.  Pallet(s) shall meet or exceed the positioning and repeatability specified in paragraph 3.8, Table I.

3.7.7 OPERATOR PLATFORM.  An operator platform shall be affixed to the carriage assembly.  The deck shall be of a fabricated steel construction.  The deck shall be of a material, or coated with a material, having non-skid characteristics.  Deck shall be secured to the carriage by the manufacturer’s standard methods that will insure structural integrity of the platform and allow access to machine components located beneath the deck for inspection, repair, and replacement.  The platform shall be a minimum of 7 feet X 3-1/2 feet and capable of supporting not less than 100 pounds per square foot.  The platform shall provide operator personnel access to the work piece, machine controls and the tool pallet accessories over the full travel of the cross slide and shall not inhibit free travel of the carriage and cross slide.  Guard rails shall be provided to protect the operator from falls off the carriage wherever possible.  Steps to the platform shall be provided when access and egress to the operator's station exceeds 10 inches above the floor.  The platform height shall be not less than 36 inches or more than 54 inches below center line of lathe spindle.  The operators control display shall be not more than 65 inches high from centerline of display to platform deck.  The operator's platform shall form the foundation for the operator's control station.  The platform shall be provided with at least one properly grounded 115 volt A.C. outlet having one standard duplex receptacle, in accordance with the NFPA 79, paragraph 15.1.1, for use with portable machine tools and test equipment.  The outlets shall be separate from the machine control.  The platform shall also be provided with a compressed air outlet located in a position convenient to the operator for connection of portable pneumatic equipment.  The outlet shall be stubbed by a quick acting shut off valve, such as a ball valve, having an outlet not less than 1/2 inch NPT.  A flood coolant line with manual shutoff valve shall be provided to permit the receiving activity to connect a hose for washing chips and debris from work piece.  An overhead work light shall be provided to illuminate the operator's work area.  The light fixture shall be the manufacturers standard, provided it utilizes U.S. standard commercially available replacement lamps.  The light shall be protected by a cover and be provided with an on/off switch.
3.7.7.1 WORKPIECE ACCESS DECKING.  Work piece access decking shall be provided to permit operators and rigging personnel access to work piece during setup and measuring operations.  The decking shall be fixed and stationary and shall run the entire length of the machine bed and be not more than 66 inches below the lathe spindle center line and be located on the carriage side of lathe.  The decking shall be a minimum of 39 inches wide and capable of supporting multiple personnel.  The deck shall be of a material, or coated with a material, having non-skid characteristics.  The work piece access decking shall not impede operation of operator's work platform or, present a interference or pinch point with steady rests or the spindle faceplate. Access decking on front or back of machine is acceptable.  If on back it shall not inhibit the removal of cutting debris and coolant.
3.7.8 POWER TRACKS.  All flexible power lines, cables, conduits, and hoses necessary to connect the linear sliding, powered, assemblies to stationary utilities and controls shall be contained within a flexible power track arrangement.  The power track shall be the manufacturers standard.  Conductors located on the power track shall be adequately cradled or secured at regular intervals and in an orderly manner.  Power track design shall insure that flexible conductors are not stretched, crimped, pinched, or scraped over the full travel of the track.  A guide arrangement shall be provided to insure straight motion of the track, parallel to carriage motion, without twist or binding.  The power track shall be located in a position that will allow access and egress to the operator's platform without interference as well as afford the best possible protection of the conductors.  All conductors shall be of sufficient length to allow full travel of the carriage and shall be connected at both ends to junction boxes and manifolds in close proximity to the track ends to facilitate replacement of conductors.  All conductors shall be labeled at both ends.

3.7.9 TAILSTOCK ASSEMBLY.  The tailstock shall be a rigid, close grained casting of gray iron or iron alloy or a stress-relieved steel weldment heavily ribbed and braced to prevent any distortion or deflection within the normal operating load capacity of the machine.  The tailstock shall be of two-piece construction consisting of a base and an upper housing.  The base shall be machined to form the foundation for the upper housing, tailstock way bearings, and tailstock drive assembly.  The upper housing shall be machined to support the tailstock quill assembly and quill drive assembly.  The tailstock base shall be mounted on two widely spaced rear slide ways separate from the carriage ways.  The tailstock way bearings shall be of the precision replaceable or insert type and be of a design and material having low friction characteristics that will reduce starting friction and wear to the slide ways and way bearings while insuring close and permanent accuracies between the tailstock and slide ways over the entire travel of the tailstock.  A pressure lube lubrication system shall be provided for lubrication between the way bearings and slide ways.  Gibs or guides shall be provided between the way bearings and slide ways to maintain alignment and adjust for wear.  Way wipers shall be provided to protect way bearings and slide ways from damage caused by the entrance of solid contaminants on the bearing surfaces.  A means shall be provided to clamp the tailstock assembly in a fixed location at any point along the full travel of the tailstock.  The clamp mechanism shall be the manufacturer's standard design and shall insure the tailstock shall remain stationary under any load condition that is exerted by a work piece of the maximum size and capacity cited in paragraph 3.9, Table II.  A pawl and ratchet type mechanism shall be provided with the tailstock to prevent movement of the tailstock away from the work piece in the event the clamp mechanism fails.  The ratchet rack shall be integral with the bed and have ratchet teeth spaced at not more than eight inch intervals over the entire length of the ratchet rack.  An exception to this would be tailstock drives incorporating a worm and worm rack method of driving.  The upper housing shall be secured to the base by a sufficient number, size, and strength of fasteners suitable for the application.  The base and upper housing shall be aligned by a key or dovetail arrangement in the transverse direction.  A means for adjusting tailstock center to the faceplate center shall be provided.  Tailstock design shall allow interference free travel of the carriage by the tailstock and allow facing of work pieces to center with a minimum of quill extension.  The tailstock shall be capable of being removed and replaced by crane or pallet during measuring and shaft end preparation work. A means shall be provided for the lifting of the upper section of the tailstock with the quill fully retracted.  A minimum of 3 lugs or lifting eyes shall be provided in accordance with paragraph 3.2.17
3.7.9.1 TAILSTOCK DRIVE ASSEMBLY.  The tailstock drive assembly shall consist of an electric motor, capable of bidirectional rotation, coupled to a speed reducer with an output pinion or worm meshing with a gear rack or worm rack fastened to the bed.  The tailstock drive shall be the manufacturer's standard.  Traverse rate of the tailstock shall be as specified in paragraph 3.9, Table II.  The tailstock drive pinion and gear rack shall be matching spur or helical gears, or matching worm and worm rack.  The gear rack shall consist of mating segments forming one continuous rack assembly.  The rack segments shall be secured to the bed by a sufficient number, size, and strength of fasteners suitable for the application.  The rack shall be doweled or keyed to maintain rack alignment with the tailstock drive pinion.  A means of protection shall be provided such as warning lights or micro switches cutting drive power, to protect the tailstock drive from being inadvertently engaged when a clamp is engaged.  The operator controls shall consist of stop, forward, and reverse controls.  Power clamping shall be provided and shall feature push button operation of lock and unlock functions.  Electrical power to the tailstock shall be conducted by a power-track or cord reel.

3.7.9.2 TAILSTOCK QUILL ASSEMBLY.  The tailstock quill assembly shall consist of a forged or hardened and ground steel alloy quill with a built-in live center spindle.  The quill shall be designed to have a nominal outside diameter and length of stroke not less than that specified in paragraph 3.9, Table II.  The quill shall be machined to accept a live center spindle assembly supported by precision antifriction roller bearings of a type, size, class, and fit suitable for the application.  The live spindle shall be designed to compensate for work piece expansion and contraction due to temperature changes by a multidisc-spring arrangement.  The spindle center shall be machined to the manufacturer’s standard for the type of duty the center shall be subjected to.  Five D2 tool steel, titanium Nitrite coated lathe centers shall be provided to match the spindle center and shall have a center point sized and proportioned for the application having a 60 degree 30 minute angle.  A means of lubrication of the lathe center shall be provided, which shall be accessible without removal of the work piece from the lathe’s centers.  Visual inspection and greasing of centers, when a shaft is loaded between centers in the machine, shall be capable of completion within ten minutes by not more than two personnel.  A means for removing the lathe center shall be provided.  The quill shall be installed in the upper housing of the tailstock in a bore affording a close precision fit, providing the accuracies specified in paragraph 3.8, Table I.  The design of the quill shall insure the quill remains stationary in the bore.  Wipers shall be provided to protect the quill and quill bore from damage caused by contaminants.  A positive means of lubrication shall be provided for the quill and live spindle center.  A manual means to control tail stock quill travel and a quill pressure gauge shall be provided.

3.7.9.3 TAILSTOCK QUILL DRIVE ASSEMBLY.  The tailstock quill drive assembly shall be the manufacturer's standard design consisting of a two (2) speed electric motor, capable of bidirectional rotation, coupled to a speed reducer that drives a lead screw threaded to a nut bolted to the quill.  The drive shall be designed utilizing components and materials capable of meeting or exceeding the maximum quill thrust requirement specified in paragraph 3.9, Table II.  The quill shall be protected from over-travel in both directions by electrical limit switches.  A positive means of lubrication shall be provided to the quill drive assembly.  A hand held control pendent shall be provided to control the quill drive.  The pendent shall have a set of pushbuttons to extend, retract, and stop the quill.  A means of maintaining quill position and thrust load shall be provided.  Quill drive components shall be protected from damage due to over-travel by electrical limits.  A manual means to control tail stock quill travel and a quill thrust gauge shall be provided. 

3.7.9.4 QUILL THRUST INDICATOR SYSTEM.  The tailstock shall be equipped with an electronic quill thrust indicating system that will measure and monitor the amount of thrust being applied to the work piece by the tailstock quill.  The system shall be complete with the electronic digital display, controls, sensors, wiring, and any other components necessary to make the system functional.  Digital readouts shall conform to paragraph 3.2.10.  The system shall be provided with a chart of factory recommended thrust loads with various size work pieces of different sizes and weights.  The chart shall be permanently attached to the tailstock housing.  The chart shall be printed on a contrasting non-glare surface.  Chart instructions shall be printed in the English language.  Analog meters are acceptable.  Meter graduations shall represent not more than 1,000 pounds of thrust per increment.  A manual override to permit main spindle operation under “no thrust pressure” conditions shall be provided, if an interlock is used to inhibit main spindle operation during a tailstock fault.

3.7.10 STEADY RESTS.  The machine shall be supplied with not less than four (4) steady rests for each size range.  All steady rests shall be rigid, close grained castings or iron or iron alloy or stress relieved, welded steel fabrications heavily ribbed and braced to prevent distortion or deflection caused by rotating work pieces within the normal operating capacity of the machine.  The steady rests shall be supported on the rear tailstock slide ways.  All steady rests shall support the entire weight of the maximum weight shaft specified herein, while the shaft is rotating and keeping roller pressure less than 45,000 psi (0.01% deformation pressure for Mil-S-23284 Class 3 shaft material).  Steady rest bearing pads mounted on the ways shall be sized and proportioned to provide adequate weight distribution and stability.  Bearing surfaces shall be forced lubricated by a manual oiler.  The steady rest configuration shall be of the hinged yoke type with roller jaws.  The steady rest shall be provided with a hinge mechanism that will allow vertical crane loading of work pieces.  Steady rests shall allow the interference free passing of the carriage and cross slide assemblies.  Work piece shafting shall be supported on three points through a set of adjustable jaw slides and trunnion mounted rollers.  A means of adjusting and locking jaw slides shall be provided.  A means of lubricating all rollers shall be provided.  Range and capacity of all stead rests shall conform to paragraph 3.9 Table II.

3.7.10.1 TURNING STEADY RESTS.  Two (2) of the four (4) steady rests shall be provided with a manual clamping device designed to hold steady rests in a fixed position at any location along it’s slideways.  The steady rest shall be tracked along the slideways and positioned manually be a means such as a rack and pinion mechanism connected to a ratchet drive.

3.7.10.2 OPERATION OF STEADY REST POSITIONING SYSTEM 

3.7.10.2.1 The equipment shall be provided with two steady rests that can perform the following functions in accordance with the provisions of paragraphs 3.7.10 and 3.7.10.2.2.

1.) Adjust the vertical height of the work piece.

2.) Adjust the lateral position of the work piece.

3.) Support turning and milling operations of the work piece.

3.7.10.2.2 Steady Rest Shaft Positioning System.  Two (2) of the four (4) steady rests shall be provided to lift and longitudinally position a shaft synchronization while being capable of independent control without a shaft.  The steady rest shall be provided with a synchronized means to traverse a shaft.  The traverse mechanism shall be capable of traversing the full extent of the working area.  A positive means of locking the longitudinal positioned steady rest shall be provided.  The longitudinal mechanism shall be infinitely variable traverse rate from 0-25 ipm.  The steady rest shall be provided with a synchronized means to vertically lift a shaft.  The lift mechanism shall have a vertical travel of +/- 2” about the shaft centerline.  The lift mechanism shall be independent of the roller steady adjustment.  Each lift mechanism shall be capable of synchronized and independent control of the vertical adjustment.  A positive means of locking the vertical lift shall be provided.  The vertical lift mechanism shall be infinitely variable from 0-2 ipm.  The shaft positioning system shall be equipped with a hand held operators pendent with speed and direction adjustments in both longitudinal and vertical axes.

3.7.11 SLIDE WAYS  

3.7.11.1 The carriage, cross slide, and tailstock shall each be supported on their individual, widely spaced, pairs of slide ways.  Each slide way shall be of sufficient length to support its respective slide without excessive overhang, over the entire travel of the slide.  Slide ways shall insure close and permanent accuracies and alignments of the slides as specified in paragraph 3.8, Table I.  Slide ways shall be hardened and ground replaceable type slide ways.  All slide ways shall have a surface hardness not less than Rockwell C-58.  Hardened and ground, precision, replaceable slide ways shall be fastened to their foundations by a sufficient number, size, and strength of fasteners suitable for the application.  Dowels, keys, or body bolts shall be utilized to maintain slide way alignment.  Counter bores machined in the slide way surfaces to facilitate fastener heads and alignment hardware shall be plugged flush with the way surface with a material that will protect way surfaces and way bearings from contaminates that could collect in counter bores.  Segmented slide ways shall be precision matched between segments forming one continuous slide way without the use of shims, gaskets, or fillers between segments.  Slide way configuration and design shall insure the slides cannot be lifted from their ways under any load or operation within the operating capacity of the machine.

3.7.11.2 High Chromium Content Slide Ways – Slide ways shall be constructed with high chromium content steel for corrosion resistance.

3.7.12 WAY COVERS.  All carriage and cross slide ways, feed screws, feed drive racks, linear position feed back devices, and other machine components located between slide ways, requiring protection, shall be protected by telescoping steel way covers to maximum practical extent.  Way covers shall be the manufacturer's standard design made of highly corrosion resistant steel and totally enclosing the slide ways.  A means shall be provided that cover segments are properly supported and tracked to prevent collapse, cocking, binding, or separation of the segments at the maximum traverse rate for each slide protected.  Way covers shall be adequately sealed by wipers and gaskets to prevent the entrance of dirt, chips, and coolant on to the components being protected.  Way covers on the tailstock ways are not required.

3.7.13 LINEAR POSITION FEEDBACK.  The carriage longitudinal axis (Z-axis) and the cross slide, transverse axis (X-axis) shall be equipped with linear position feedback devices wired to a numerical control system as part of a closed loop servo system to indicate true position of the machine slides.  The feedback devices shall be the manufacturer's standard.  The devices shall be fully protected from contaminants such as dirt, dust, chips, and coolant by protective covers.  The system shall be adequate to provide the accuracy required in Paragraph 3.8, Table I.

3.7.14 OVER-TRAVEL PROTECTION.  All linear slides shall be protected from over-travel or collision with other machine components at both extremes of slide travel.  Electrical limit switches shall be utilized to disable the individual feed drives before slide and feed drive components can be damaged from an over travel condition.  Limit switches shall not reduce the travel range of the individual slides specified in paragraph 3.9, Table II.  When the mass of the slide and its traverse rate create inertia that may cause slide over travel past the limit switch, a slowdown limit shall be provided.  Slow down limits shall be hardwired switches or programmed in the numerical control.  Slow down limits shall be located ahead of the over travel limits as close as practical.  Slow down limits when actuated shall decelerate the feed drive of the slide to a level that will insure the stopping of slide motion when the over travel limit is actuated.  Mechanical stops shall be provided as a final over travel protection device in the event the electrical limits fail.

3.7.15 WAY WIPERS.  Double way wipers and air line shall be provided on all linear axes, minimizing the entrance of machining chips, dirt and debris to the guide-ways and slide-way bearing surfaces.  The wipers shall also provide sufficient sealing capability as to minimize the amount of machining coolant reaching these areas.

3.7.16 ACCESSORIES & ATTACHMENTS.  The following palletized attachments shall be provided with the equipment.  Unless otherwise stated all attachments shall be mounted to accessory and attachment shuttle pallet(s).  The mounting of more than one attachment to a pallet (indexing) shall be permissible providing attachments do not impede the operations of the machine.  Manual connection of attachments to appropriate utilities (electrical, CNC, air, etc.) shall be permitted via quick disconnect connectors.  Turret tool posts and milling attachments are permissible on a separate carriage when a two (2) carriage design is used.  The carriage for turret tool post and milling attachment shall be on the headstock side.  All pallets shall have integral rotary b-axis with the angular range specified in paragraph 3.7.16.4.1.  The b-axis must be capable of locking at any position within it’s range of motion.

3.7.16.1 TURRET/TOOL POST.  A horizontal square tool turret/tool post with a capacity of not less than four (4) I.D. and O.D. tools shall be provided.  All turret functions, including modes of slide departure, feed selection, rapid traverse, tool selections by turret indexing and coolant on/off, shall be numerically controlled with provisions for manual operations.  The turret shall be mounted on the cross slide pallet providing two axes of movement.  The turret, after indexing, shall be accurately positioned and locked by Curvic® Coupling or equal.  Slide movement shall be inhibited should the turret fail to seat fully when indexed.  The turret shall permit use of preset qualified tooling.  The equipment shall be provided with a set of the manufacturer's standard tool holders and hardware for the number of I.D. and O.D. tool stations specified.  Tool offsets shall permit accurate tool point positioning.  A coolant system shall provide coolant to and through the tool in the cutting position.  All turret indexing and feed mechanisms shall be enclosed to prevent entrance of chips and dirt.  The turret shall be capable of bidirectional indexing with the control choosing the closest path to the next tool position programmed.

3.7.16.2 CNC GRINDER 

3.7.16.2.1 A computer numerical controlled (CNC) grinder of the manufacturer’s standard, shall be provided with not less than the following sizes, capacities and capabilities:

a. Spindle horsepower
30

b. Spindle range, R.P.M.
700-1300

c. Wheel Size
28 x 3

d. B-axis, degrees
+ 30

e. Electromechanical dynamic wheel balancing

f. Closed loop automatic diamond wheel dresser

g. Wheel Type:


(1) Two (2) each for Steel Mil 23284 

tolerance required:
+ 0.0002"/3'


(2) Two (2) each for CuNi 70/30 

tolerance required:
+ 0.002"/13'


(3) One (1) each for Inconel 

tolerance required:
+ 0.002"/13'

3.7.16.2.2 The grinding attachment shall be controlled by the CNC and shall be capable of the accuracies stated in paragraph 3.8 Table I.  Axes shall be designated in accordance with EIA RS-267.  The grinding attachment shall be provided with a automatic diamond wheel dresser and shall also be provided with a wheel balancer.

3.7.16.3 ABRASIVE ROLL GRINDER.  An abrasive belt grinder of the manufacturers standard, shall be provided with not less than the following sizes and capacities:

h. Horsepower
5

i. RPM (with an 8 inch diameter wheel)
3,475

j. Digital/Analog Ammeter

k. Belt Width (inches)
3

l. Belt Length (inches)
90”

m. Wet grinding only

The abrasive roll grinder shall have shielding or enclosure to allow swarf to drop down and to control coolant recirculation.  The abrasive roll grinder shall have a manual cross slide perpendicular (at zero) to the Z-axis with a minimum of 2.5 inches of travel.  The manual cross slide must be able to rotate a minimum of 60 degrees (30 degrees each side of center or zero).  The contact roller shall be tangential to the centerline of lathe.  The construction shall be of a design to allow grinding to within 3 inches of a flange on a flanged shaft at both the headstock end and the tailstock end.  The roll grinder shall be delivered with at least 6 new belts each of the following coarseness:  50 grit, 80 grit, 120 grit and 180 grit.

3.7.16.4 COMPUTER NUMERICAL CONTROLLED (CNC) MILLING MACHINE  

3.7.16.4.1 The CNC milling machine provided shall be the manufacturer's standard model meeting or exceeding the following minimum sizes and capacities:

a. Spindle taper (vertical & right angle)
CAT V 50 per ASME B5.50

b. Number of Speeds
Inf-Var

c. Speed Range, RPM
10-2,500

d. Torque foot pounds
TBD

e. Power draw bar


f. Flood coolant


g. CNC controlled y-axis travel:

Above spindle centerline
12”

Below centerline

12”

h. B-axis rotary travel of the milling attachment shall have a minimum travel range of 90 degrees toward headstock and 15 degrees toward tailstock.

i. The main spindle centerline of the CNC milling attachment shall be able to meet or exceed the reach and access dimensions provided in Attachments A & B.  The CNC milling attachment shall also be capable of positioning the spindle of the milling head a minimum of 0.5 inches past the main lathe spindle centerline when milling head spindle is parallel to lathe spindle and facing in the “-Z” direction.  The CNC milling attachment shall meet or exceed performance accuracy requirements specified in paragraph 3.8, Table I.

j. Axis motions shall be in accordance with the EIA RS-267 standard.  All linear and rotary axis motions shall have an accuracy and repeatability not less than that specified in paragraph 3.8, Table I.

k. Spindle horsepower, torque, constant torque and constant horsepower range required shall be determined by the Contractor based on the machines ability to bore and ream a tapered hole (1/8 inch taper per foot, with the small end measuring 3-5/16 inch) through 11 inch thick 4340 steel.  The reamers utilized are spiral fluted with 8 - 12 flutes.

3.7.16.4.2 RIGHT ANGLE MILLING ATTACHMENT.  A right angle milling attachment shall be provided.  The attachment shall be suitable for use with the CNC milling attachment specified in paragraph 3.7.16.4.  The attachment shall be capable of being mounted to the milling spindle in 90 degree increments in alignment with milling attachment centerline.  The attachment when mounted to the CNC milling attachment as stated above shall be capable of meeting or exceeding the test requirements specified in paragraph 4.5.4.8 and 4.5.4.9  The attachment shall conform to the following:

a.
Spindle taper
CAT V 50 per ASME B5.50

b.
Right angle attachment speed ratio
1:1

3.7.16.5 COLD ROLLING ATTACHMENT.  The cold rolling attachment provided shall be a self-contained electro-hydraulically controlled device capable of exerting variable set load up to 60,000 pounds while traveling up and down the shaft while attached to the carriage or a pallet.  The cold rolling attachment provided shall be a self centering, self-contained electro-hydraulically controlled device capable of exerting and maintaining a load of 60,000 pounds on the rollers while traveling up or down the shaft tapers.  The cold rolling attachment shall have a 9" diameter hardening roller with a 1-1/2 inch radius bearing on the shaft shall be opposed on the opposite side of shaft by a 9 inch diameter smoothing roller with a 4 inch crown radius.  The cold rolling attachment shall be operational at the tailstock end of the shaft lathe.  A digital pressure gauge shall be provided to monitor pressure and an additional port shall be provided as a test port for gauge calibration.  The Contractor shall provide a conversion chart to convert hydraulic pressure in "psi" to all roller loads (pounds) specified in paragraph 12.2.7, Table III of MIL-STD-2191 and shall also include a conversion factor for 60,000 pounds of roller load.  The cold rolling attachment shall be capable of maintaining roller load pressure over a shaft taper of not less than a total of 4-1/2 feet in length at a taper of up to 1 inch in diameter per foot.  The attachment shall be capable of reaching a small diameter of 15 inches and a large diameter of 33 inches.  It shall also be able to perform a tapered roll for any 5 inch diametrical run between these diameters.  The cold rolling attachment is not required to be palletized.

3.7.16.6 T-SLOT PALLET.  When specified in the delivery schedule, an additional accessory pallet of not less than 4 square feet with parallel T-slots for ¾ inch bolts spaced at 5 inch centers.  The T-slots shall be sized in accordance with the ASME B5.1.  A set of T-bolts and nuts shall be provided.  The pallet shall also be rotational and locking in the “B” axis similar to the pallets for the grinding and belt sanding attachments.

3.7.17 FLOOD COOLANT SYSTEM.  The machine shall be provided with a flood coolant system.  The system shall be complete with all necessary pumps, motors, filters, reservoirs, valves, piping, and flow controls.  The reservoir and system shall be protected from contamination with filters, chips screens, baffles, clean out plates, and other features needed to keep the system clean and operational.  Coolant shall be controlled by an on/off switch.  A means shall be provided to allow the operator to direct and control the coolant flow.  The system shall have adequate capacity for all types of machining operations for which the machine is designed.  A means of spent coolant recovery to the reservoir shall be provided.

3.7.18 CONTROL SYSTEM
3.7.18.1 CONTROL SYSTEM FEATURES.  The control shall be a Computer Numerical Control (CNC) system Siemens Model 840-D or equivalent and it shall have as a minimum the following features:

a. Simultaneous continuous path control of three (3) axes, minimum, (of any combination of linear axes).

b. Rotary axes b and c (positioning only; contouring rotary axes meet and exceed requirement)

c. Linear interpolation in: U, V, W, X, Y, and Z

d. Plane selection (G17, G18 & G19)

e. Helical interpolation

f. Thread milling

g. Digital display for displaying command, buffer, and absolute data for each controlled axis, spindle data, error diagnostic messages and operator messages

h. Jog controls for all axes

i. Remote operator's pendant
j. Safe zone programming
k. Scaling
l. Inch/metric switchable input
m. Absolute/incremental input
n. Manual data input
o. Part program storage and edit (foreground and background)
p. Feed-rate override
q. Spindle speed override
r. Spindle orientation
s. Sequence number search
t. Edit lockout
u. Incremental feed for all axes operable during cycle stop
v. Block delete
w. Acceleration/deceleration software
x. Fixed cycle commands
y. Controller executive source code listing
z. Spindle load meter
aa. Distance to go (DTG) digital readout
ab. Decimal point programming
ac. Fixture offsets
ad. Tool length compensation/offsets (Lathe & Milling)
ae. Tool diameter or radius compensation/offsets (Lathe & Milling)
af. Inverse time and units per minute feed rate coding
ag. Parametric programming
ah. Relational operators
ai. Arithmetic and trigonometric functions
aj. Battery backup for memory storage or non-volatile memory for recovery from momentary power loss
ak. User defined subroutines
al. ISO and EIA codes
am. USB and RS-232 ports
an. PCI/ISA adapter
ao. Ethernet card to interface to an Ethernet TC/IP network (flow rate 10 Mbps) (option)
ap. Part program management, min.
(1)
Hard disk storage capacity, 1 Gbyte 

(2)
CNC RAM (part program) storage memory , 2 Mbyte 

(3)
Data flow from part program memory to CNC, 450,000 bps

aq. PC capacity, min.:

(1)
Pentium IV, 1.8 GHz RAM,l Gbytes 

(2)
Hard disk drive, 40 Gbytes min.

(3)
CNC sampling and block processing time 4 ms

(4)
Look ahead, 128 blocks

(5)
Most current Microsoft Windows operating system and version and      suitable for the CNC application at date of contract award.

3.7.18.2 CNC PROGRAM INPUT.  The NC part program file format shall be coded in ASCII.  The control shall be capable of NC part program preparation and storage via on-board keypad.  The control shall be able to upload part programs that have been prepared off the machine via USB port, RS-232C port and PCI/ISA adapter.

3.7.18.2.1 G FUNCTION CODES.  The canned cycle series of listed G-codes shall represent the minimum offeror supplied requirements.  Additional G-codes required to support other functions including and otherwise supplied as standard equipment shall be provided.  The minimum G-codes shall be as follows:

a. GOO In position mode (Rapid Positioning)

b. GOl Linear interpolation

c. GO2 Circular interpolation, CW

d. GO3 Circular interpolation, CCW

e. G04 Dwell

f. G07 Hypothetical interpolation

g. G09 Exact stop

h. G10 Offset value setting

i. G17 ZX plane selection

j. G18 XY plane selection

k. G19 YZ plane selection

l. G20 cutting cycle A

m. G21 Thread cutting cycle

n. G22 stored stroke limit ON

o. G23 Store stroke limit OFF

p. G24 Cutting Cycle B

q. G27 Reference point return check

r. G28 Return to reference point

s. G29 Return from reference point

t. G30 Return to 2n,3rd, 4th reference point

u. G31 Skip cutting

v. G33 Thread cutting

w. G34 Variable thread cutting

x. G36 Automatic tool compensation X

y. G37 Automatic Tool compensation

z. G40 Tool nose radius compensation cancel

aa. G41 tool nose radius compensation left

ab. G42 Tool nose compensation right

ac. G65 User macro simple call

ad. G66 User macro modal call

ae. G67 User Macro modal call cancellation

af. G70 Inch data input

ag. G71 Metric data input

ah. G72 Finishing cycle

ai. G73 Stock removal in turning

aj. G74 Stock removal in facing

ak. G75 Pattern repeating

al. G76 Peck drilling in Z axis

am. G77 Grooving in X axis

an. G78 Thread cutting cycle

ao. G80 Fixed cycle cancel

ap. G81 Drilling cycle

aq. G82 Spot-facing cycle

ar. G83 Deep hole drilling cycle

as. G84 Tapping cycle

at. G85 Boring cycle

au. G86 Boring cycle

av. G87 Back boring cycle

aw. G88 Boring cycle 

ax. G89 Boring Cycle 

ay. G90 Absolute programming

az. G91 Incremental programming

ba. G92 Programming of absolute zero point maximum spindle speed setting.

bb. G94 Per minute feed

bc. G95 Per revolution feed

bd. G96 Constant surface speed control

be. G97 Constant surface speed cancel

3.7.18.2.2 F FUNCTION CODING.  The control shall permit the feed-rate to be expressed as Inches per Minute (IPM) Millimeters per Minute (MMPM) and Inverse Time where the Feed-Rate Number (FRN) = V/D (Velocity/Distance increment).

3.7.18.2.3 S FUNCTION CODING.  The S function coding shall have four digits and shall reflect the spindle speed in RPM.

3.7.18.2.4 T FUNCTION CODING.  The T function shall have four digits minimum and designates the selected tool.  Length and diameter or radius offsets shall be available for each tool stored in the tool turret.  The control shall provide for recall of tool offsets, and evaluation, modification, and storing of computed offsets in the offset table by CNC programming methods.  Tool length and diameter or radius compensation values shall not be lost or changed by a control off condition or momentary loss of power not exceeding battery/or other methods of power backup.

3.7.18.2.5 M FUNCTION CODING.  The listed M-codes shall represent the minimum offeror supplied requirements.  Additional M-codes required to support other functions or otherwise supplied shall be provided.  The minimum M codes shall be as follows:

a. M00 Program stop

b. M0l Optional stop

c. M02 End of program

d. M03 Spindle on CW

e. M04 Spindle on CCW

f. M05 Spindle off (required default at startup)

g. M06 Tool index/change

h. M08 Coolant on –flood

i. M09 Coolant off

j. M13 Primary rotational axis lock

k. M14 Primary rotational axis unlock

l. M23 Secondary rotational axis lock (b-axis)

m. M24 Secondary rotational axis unlock (b-axis)

3.7.18.3 CONTROL SYSTEM RESOLUTION.  The control system input resolution shall be 0.0001 in/0.001 mm minimum for linear axes command moves and 0.0001 degrees minimum for rotary axes command moves.  Control system resolution for internal parameter computations shall be a minimum of 0.000001 inches.  Control system feedback resolution shall be a minimum of 0.000040 inches (scale resolution).

3.7.18.4 DWELL.  Dwell time shall be specified in a non-motion block with a G04 preparatory function and an X or F word.  The duration of the dwell shall be specified in seconds.  The range of the dwell shall be 0 to 99.9 seconds, minimum.

3.7.18.5 CONTROLLER CABINET.  All controller cabinets shall be sealed for protection against entry of dust, dirt, and other foreign material.  The cabinet shall be provided with forced filtered ventilation, and/or other environmental controls enabling system operations over an ambient temperature range of 65F to 115F and a relative humidity of 15 to 95 percent.  In the event an air conditioning system is required for cabinet cooling, condensate from this unit shall be routed to a centralized collection point at the exterior of the cabinet.  Construction shall be in accordance with NFPA 79 and NEMA 250.

3.7.18.6 SERVO LOOP.  The axes servo systems shall remain in closed-loop operation in all operational modes and during changeover from one mode to another. Exception shall be in a servo axis in a locked or brake condition in which case the servo loop can be disabled.
3.7.18.7 AXIS POSITIONING DISPLAY.  A switchable visual decimal display of the summation of the command and distance to go registers to set zero for each controlled continuous path axis shall be provided.  The format of the display for the linear axes shall be:  English -nine characters, sign (+ or -), three digits to the left of the decimal and four digits to the right of the decimal and SI Metric - eight characters, sign (+ or -), four digits to the left of the decimal and three digits to the right of the decimal.

3.7.18.8 MANUAL DATA INPUT (MDl).  A complete alphanumeric keyboard shall be provided for the manual data input of all programmable words in accordance with the format detail.  Part program editing, machine set-up constants/parameters entries, and sequence number search shall be performed via this keyboard.

3.7.18.9 SEARCH.  The control shall have a stored program search feature whereby the operator, via the keyboard, may specify a sequence number or string of characters and the controller will automatically locate and display the block of information.  The block selected and displayed shall be the first block acted upon when the automatic mode of operation is initiated.

3.7.18.10 DATA DISPLAY.  A 19 inch liquid crystal display (LCD), or equivalent, shall be used to display all control information, including axis command and position data, current active block, next buffer block, current sequence number, and machine status messages.

3.7.18.11 PART PROGRAM STORAGE.  The control shall store multiple part programs and execute these programs from memory storage.  The part program shall be inserted into memory through the USB port, cabinet mounted RS-232 port, DNC, or the manual data input keyboard.  The controller shall be capable of determining the part program name from the CNC program.  Part program identities shall be composed of any combination of alphanumeric characters.  These identities shall have a minimum of eleven characters.  Part program storage capacity as used in this selection shall not include capacity allocated for the offeror's supplied subroutines.  Part program storage capacity as indicated must be in addition to all offeror supplied software.

3.7.18.12 PART PROGRAM EDIT.  Part programs stored in the CNC system shall be fully editable from the keyboard.  All stored part programs not currently operating shall be accessible by the editor.  The system shall have a full screen editor that does not require sequence numbers on every block to affect the program edits.  The editor shall have the capability of maintaining the original program identifier or creating a new identifier and program with all edits from the original program included.  The editor shall have the capability of searching programs for selected sequence numbers and/or strings.

3.7.18.13 EDIT LOCKOUT.  The part program edit function shall be disabled via security codes or switched key lock.  The lockout feature shall inhibit unauthorized modification of stored part program files.

3.7.18.14 INCREMENTAL FEED.  Digital incremental feed for linear axes shall be provided in steps of ± 0.000lin/0.001mm, ± 0.001in/0.010mm, ± 0.010in/0.100mm, ± 0.100in/1.00mm and ± 1.000in/10mm digital.  Incremental feed for rotary axes shall be provided in steps of ± 0.001 degree, ± 0.010 degree, and ± 0.100 degree.  Incremental feed shall be provided to initiate incremental feed after a manual cycle stop and prior to completion of a block of information.

3.7.18.15 CONTROL SYSTEM MAINTENANCE TEST CIRCUITS.  The machine control shall be furnished with maintenance test circuits that will assist in isolating any failure to a particular control system function.  The test circuits can be any combination of switches, diagnostic boards, visual indicators, and/or test programs.  All test and test programs shall be thoroughly documented.  The following functions and devices, when used as part of the machine system, shall be included in those tests for which isolated means are provided:

a. Built-in diagnostics

b. History display

c. Control timing

d. Central processor unit

e. Memory

f. Control input/output devices

g. Individual axis interpolation

h. Individual axis servo loop

i. Feed rate control

j. Direct memory access

k. Preprogrammed components

l. Data analysis functions

m. Servo error detection

n. Servo parameter display

A help feature shall be provided to aid in diagnostic evaluation of an error condition.  Information stored in this feature shall interpret the system error, code isolate the area of the control system that is suspect and suggest required actions for error correction.

3.7.18.16 OPERATOR CONTROLS.  All controls shall be located on the main operator control panel.  The operator's control panel shall be attached to the operator's platform and carried with it along the X-axis, stationary controls are permissible.  The following minimum operator controls shall be provided:

a. Control system on

b. Control system off (Shall be guarded type push button)

c. Cycle start

d. Cycle stop

e. Feed hold

f. Single block

g. Dry run

h. Test  - axes inhibited

i. Block delete

j. Emergency stop

k. Mode selector (manual, auto, keyboard)

l. Optional stop

m. Jog:  ± b, ± c, ± U, ± V, ± W, ± X, ± Y, ± Z

n. Jog: Selectable infinitely variable from 0.1 IPM to rapid

o. Incremental feed

p. Incremental offset -includes manual jog moves (active offset update)

q. Manual data Input (MDI)

r. Feed-rate override (0 -120%, minimum range)

s. Tool retract along cutter axis

t. Spindle override, 50 -120%, minimum range in Manual, Automatic and MDI modes of operation

u. Axes zero set

v. Over-travel display for b, c, U, V, W, X, Y, and Z axes, min.

w. Emergency stop

x. Manual flood coolant controls (on/off)

y. Part program test mode with machine motion inhibited

z. Dry run mode with machine motion uninhibited

aa. Axes home

ab. Manual push button selection of spindle gear range

ac. Joystick control for constant or incremental feed of X and Y axes.

ad. Spindle ON/OFF/JOG in both CW and CCW for manual operations.

3.7.18.17 REMOTE OPERATORS PENDANT.  The following minimum operator controls shall be provided on a hand held operator's remote pendant:

a. Cycle start

b. Cycle stop

c. Feed hold

d. Single block

e. Emergency stop

f. Jog, Selectable infinitely variable from 0.1 IPM to rapid

g. Jog, ± b, ± c, ± U, ± V, ± W, ± X, ± Y, and ± Z

h. Incremental feed

i. Feed-rate override (0-120%, minimum range)

j. Spindle speed override (50-120% minimum range)

k. Axis position data display

l. Data may be displayed directly on the remote pendant or a large display that is readable from all normal operator positions

m. Coolant controls (on/off)

n. Pendant on/off

The remote pendant shall have sufficient interconnecting cabling to reach the spindle face at extreme end of travel of X and Y axes opposite the operator's control station.

3.7.18.18 JOG CONTROLS.  Manual jog controls shall be provided and have adjustable feed rates.  Feed rate override controls shall allow for adjustment of the axis feed by the operator.

3.7.18.19 FIXTURE OFFSETS.  A minimum of thirty-two (32) sets of fixture offsets shall be provided.  Each offset shall contain values for the b, c, U, W, X, Y and Z axes (minimum).  Fixture offset values shall not be lost or changed by a control off condition or momentary loss of power not exceeding battery/or other methods of power backup.  Methods shall be provided for clearing and updating offset values based on part inspection from CNC programming codes.  A CNC programming method for storage of calculated offset values that are determined by the difference from part program and actual machine position shall be provided.

3.7.18.20 TOOL LENGTH OFFSETS TURNING.  A minimum of thirty-two (32) tool length offsets shall be provided.  Tool length compensation range shall be from 0.0 to ±99.9999 inches, minimum.  Compensation values shall be determined from absolute dimensional differences between actual versus programmed dimensions.

3.7.18.21 TOOL DIAMETER/RADIUS OFFSETS TURNING.  A minimum of thirty-two (32) tool diameter or radius offsets shall be provided.  Tool diameter or radius compensation range shall be from 0.0 to ±9.9999 inches, minimum.  Tool diameter or radius compensation shall be applied to the path in the selected plane.  The system shall allow the control to calculate the correct end point of each move to prevent problems associated with inside corner generation and oversize tool compensation.

3.7.18.22 TOOL LENGTH OFFSETS MILLING.  A minimum of thirty-two (32) tool length offsets shall be provided.  Tool length compensation range shall be from 0.0 to ±99.9999 inches, minimum.  Compensation values shall be determined from absolute dimensional differences between actual versus programmed dimensions.

3.7.18.23 TOOL DIAMETER/RADIUS OFFSETS MILLING.  A minimum of thirty-two (32) tool diameter or radius offsets shall be provided.  Tool diameter or radius compensation range shall be from 0.0 to ±9.9999 inches, minimum.  Tool diameter or radius compensation shall be applied to the path in the selected plane.  The system shall allow the control to calculate the correct end point of each move to prevent problems associated with inside corner generation and oversize tool compensation.

3.7.18.24 BLOCK DELETE.  The control shall support the block delete code A/ (slash) methods for bypassing blocks of information in the program.  The blocks that can be bypassed shall be preceded by this code in the CNC part program.  The operator shall be able to bypass these blocks by use of a manual switch located on the control system or through menu driven software.

3.7.18.25 PARAMETRIC PROGRAMMING.  The control shall allow user defined parameters.  These parameters shall be able to be utilized for storage, computational operations, Boolean operations, and conditional program branching and axis departure definitions.  The following minimum system data shall be accessible and assignable to parameter values:

a. Axes position data (all continuous path axes)

b. Fixture offsets (all continuous path axes)

c. Active tool diameter compensation value

d. Active tool length compensation value

e. Inspection probe radius calibration data

f. Inspection probe make/break position

g. Distance between inspection probe contact points

h. Inspection probe status

The minimum range of the parameter values shall display to format requirements and calculate to double precision.  The offeror shall document the use of all parameters that are available for storage and/or access by the CNC system through the part program.  This documentation shall include a description of how the parameter is utilized by the control and a brief description of the parameters functions.

3.7.18.26 DECISION MAKING/BRANCHING.  The control system shall support AIF, AGOTO, ANOT, AAND and AOR, or equivalent programming routines, for branching and decision making.

3.7.18.27 RELATIONAL OPERATORS.  The control system shall support the following relational operators, minimum:

a. Equal to

b. Not equal to

c. Greater than

d. Less than

3.7.18.28 ARITHMETRIC AND TRIGONOMETRIC OPERATORS.  The control system shall support the following Arithmetic and Trigonometric functions, minimum:

a. Addition

b. Subtraction

c. Multiplication

d. Division

e. Square root

f. Absolute value

g. Exponentiation

h. Integer

i. Sine

j. Cosine

k. Tangent

l. ArcSine

m. ArcCosine

n. ArcTangent

3.7.18.29 MEMORY BACKUP.  In the event of a total power outage, the CNC system shall have provisions for maintaining executive programming, part program storage and all offset values for a period of not less than 72 hours.

3.7.18.30 USER DEFINED SUBROUTINES.  The CNC system shall have the capability of storage and editing general purpose, NAVY generated CNC programming subroutines.  These subroutines shall be able to be called by several CNC programs.  The subroutines shall not be required to be included or indexed to a specific part program.  The subroutines shall share all user parameters with the calling part program.  Subroutines shall be allowed to be nested up to three levels (main part program and three subroutines).  Provisions shall be made for insertion of subroutine identifiers via CNC programming techniques in the subroutine/part program directory.  Subroutine identifiers shall be composed of any combination of alphanumeric characters.  These identities shall have a minimum of eleven characters.  The storage media shall provide a minimum of 500 feet of subroutine storage.

3.7.18.31 POSITIONING, REVERSAL, SQUARENESS AND INCLINATION ERROR COMPENSATION.  The control shall have provisions for storing repeatable uni-directional/bi-directional axes positioning errors and automatically interpolating for these inaccuracies.  The control shall have provisions for storing repeatable axes squareness errors and automatically interpolating for these inaccuracies during positioning.  The control shall have provisions for storing repeatable reversal errors and automatically compensating for these inaccuracies during axis reversal moves.  The control shall have provisions for storing repeatable inclination errors and automatically compensating for these inaccuracies during axes positioning.

3.7.18.32 POSTPROCESSOR.  A Post Processor shall be supplied with the following specifications and Testing Requirements:

a. The Contractor shall provide a post processor that will be compatible for use on a Unigraphics Manufacturing programming system version 17 or greater. The post processor must be developed on the Unigraphics UG Post Builder product number UG11216.

b. The Contractor shall deliver the post processor on a compact disk (CD) and all documentation used in developing the post processor for maintenance and debugging purposes when needed

3.7.18.33 DISTRIBUTED NUMERICAL CONTROL (DNC).  Installation of DNC shall not be required.

3.7.18.34 ETHERNET CONNECTION.  The Contractor shall supply a 10 mbps (minimum) Ethernet connection with AUI and 10 Base-T connections.  The ethernet connections shall provide the following:

a. Utilize Microsoft TCP/IP networking protocols.

b. The capability to map network drives.

c. Utilize mapped network drives to obtain process information.

d. The ability to copy process information from the mapped drive to the system controller prior to use.

3.7.18.35 UNIVERSAL SERIAL BUS (USB) CONNECTION.  A USB port for the transfer of process information and part programs to the system control shall be provided.

3.7.18.36 SERIAL CONNECTION.  An RS-232 serial port for the transfer of process information and part programs to the system control shall be provided.  The RS-232 serial port shall accept downloads at 56 Kbps, minimum.  All protocol documentation shall be supplied.  The serial connection shall provide the ability to copy process information from a PC or GRECO box to the system controller prior to use.

3.8 PERFORMANCE AND ACCURACY.  The machine supplied under the requirements of this specification shall meet the requirements of the performance tests in paragraphs 4.5.4.1 through 4.5.4.13 and shall comply with the alignment tolerances shown in Table I.  All tolerances specified indicate the maximum allowable deviation from the optimum condition of zero.

Total Indicated Runout (T.I.R.) is a method of measurement to be used in conjunction with all runout readings associated with spindle or shaft measurements

TABLE I

Positioning Accuracy, Unidirectional

Carriage (Z-Axis)
±0.001 inches/36 inches

per 12 inches after 36 inches travel
±0.0002 inches

overall travel
±0.002 inches/80 feet

Cross slide

(X-Axis)
±0.001 inches/36 inches

Mill

Linear axes
±0.001 inches/12 inches

Rotary axes
±0.0005 degrees

Grinder

Linear axes
±0.001 inches/12 inches

Rotary axes
±0.0005 degrees

Spindle (C-Axis)
±0.001 degrees

Repeatability

Cross slide 

(X Axis)
±0.0005 inches

Carriage

(W Axis)
±0.0005 inches

(Z Axis)
±0.0005 inches

Mill

Linear axes
±0.0005 inches

Rotary Axes
±0.00025 degrees

Grinder

Linear axes
±0.0005 inches

Rotary Axes
±0.00025 degrees

Spindle (C-Axis)
±0.0005 degrees

Bed Level

Longitudinal Direction 
0.0005 inches/foot
(overall)
0.003 inches

Transverse Direction
0.0005 inches/4 feet
(overall)
0.001 inches

Bed way Straightness
±0.0005 inches/1 feet

Carriage Ways aligned to Tailstock Ways
±0.001 inches/3 feet.

Cross slide square to carriage,

(concave only)
0.0005 inches/18 inches

overall
0.001 inches

Headstock and Tailstock Alignment 
of centers, high at tailstock end
0.003 inches

close at tailstock
0.0005 inches

Spindle Center Runout (0.0002 inches T.I.R.)

Tailstock center runout
0.0002 inches T.I.R.

Cutting

Roundness
0.0005 inches T.I.R.

Cylindrical
0.0005 inches/2 feet

Facing Flatness (concave only)
0.0005 inches/18 inch diameter.

Finish Facing, Trueness
0.0003 inches T.I.R./18 inch dia.

Taper, max deviation

from program path
0.0005 inches/12 inches

Radius, max deviation

from program 2 inch radius
0.0005 inches

Grinding Attachment:

Machine Grinds

Round 20 inches – 32 inches
0.0002 TIR

Cylindrical 40 inches
0-0.0008 inches (convex only)

Taper of grinding spindle
0.0002 inches TIR

Surface finish, micro inches
50

Milling Attachment:

Spindle runout, 

1 inch from spindle nose
0.0005 inches TIR

6 inches from spindle nose
0.0015 inches TIR

Drilling, depth of hole
±0.001 inches

Milling (straight-line):

Squareness of sides
0.0005 inches/foot.

Parallelism of opposing sides
0.0005 inches/foot.

Angularity of ramp cuts
±0.001 inches/foot.

Milling Attachment/Adapter, 90 degree:

Spindle runout, 

1 inch from spindle nose
0.0005 inches TIR

6 inches from spindle nose
0.0015 inches TIR

Drilling, depth of hole
±0.001 inches

Milling (straight-line):

Squareness of sides
0.0005 inches/foot.

Parallelism of opposing sides
0.0005 inches/foot.

Angularity of ramp cuts
±0.001 inches/foot.

3.9 SIZES AND CAPACITIES.  The lathe supplied under the requirements of this specification shall conform to the dimensions, sizes, and capacities stated in Table II.  Unless otherwise specified all dimensions are in inches.  Requirements are not less than those shown.  Where a range is shown, the required performance is from the smaller figure, or less, to the larger figure, or more.

TABLE II

Work Piece Capacity:

Swing over bedways
60 inches

Swing over carriage
60 inches

Total distance between centers
80 feet

Turning distance between centers
80 feet

Carrying capacity between centers
80 tons

Carriages:

Carriage travel (Z & W axis)
80 feet.

Carriage thrust, capacity, not less than
13,500 lbs

Carriage traverse rate, inches per minute
230 inches

Carriage feed range, inches per minute
0-200 inches

Cross Slide:

Cross slide travel, including tool post& attachment(s) adjustment past centerline Travel to be determined by manufacturer based on access and reach information per attachments B & C.

Cross slide thrust, capacity, not less than
12,500 lbs

Cross slide feed range, inches per minute
0-200

Cross slide ball screw diameter
3 inch

Tool size
2-inch square

Headstock:

Constant horsepower range

of not less than 100 HP)
5-75 RPM

No. of speeds
Infinitely Variable

Range of speeds
1.0-100 RPM

C-Axis:

No. of speeds
Infinitely Variable

Range of speeds
0.005-2 RPM

Headstock:

Faceplate diameter
60 inches

Faceplate material
Steel

Gripping range of chuck jaws (shaft O.D.), inches on centers

4-jaw arrangement
10-30 inches

8-jaw arrangement
31.5-50 inches

Tailstock:

Quill diameter, nominal
15 inches

Quill travel
15 inches

Quill thrust capacity
70,000 lbs.

Quill traverse rate, inches per minute
5.5 – 11 inches

Tailstock traverse rate, inches per minute
90 inches

Steady Rests:

No. of steady rests
4

Configuration, hinged yoke
3 point

Shaft range, O.D.:
20”-32 inches”

Longitudinal traverse rate, inches per minute
0-25

Vertical traverse rate, inches per minute
0-0.5

Accessories:

Centers, Tailstock and Faceplate
60 degrees, 30 minutes

4. QUALITY ASSURANCE PROVISIONS
4.1 RESPONSIBILITY FOR INSPECTION  
4.1.1 The Contractor is responsible for performance of all testing and inspection requirements specified herein.  The Contractor may utilize his own facility or any other commercial facility acceptable to the Government.  The Government reserves the right to perform any of the inspections set forth in the specification where such inspections are deemed necessary to assure that supplies and services conform to the prescribed requirements.

4.1.2 The Contractor shall provide and maintain gauges and other measuring and testing devices necessary to assure that supplies conform to the technical requirements.  In order to assure continued accuracy, these devices shall be calibrated at established intervals against certified standards traceable to national standards.  If production tooling, such as jigs, fixtures, templates and patterns, is used as a media of inspection, such devices shall also be proved for accuracy at established intervals.  When required, the Contractor's measuring and testing equipment shall be made available for use by the Government representative to determine conformance of product with contract requirements.  In addition, if conditions warrant, Contractor's personnel shall be made available for operation of such devices and verification of their accuracy and condition.

4.2 TEST SCHEDULE COORDINATION AT ORIGIN.  The Contractor shall be responsible for coordinating testing schedules at origin with the designated Contract Administration Office.  The Contractor shall notify the Contract Administration Office, at least fifteen working days prior to the tests.  Only supplies that totally conform to the specifications shall be offered for inspection and test.  The Contractor's test schedule shall allow consecutive inspection and test of the supplies offered.  The Government reserves the right to charge the Contractor for any Government reinspection cost when supplies are not ready at the time requested by the Contractor or when necessitated by prior rejection.
4.3 PROCUREMENT QUALITY ASSURANCE AND INSPECTION
4.3.1 Reserved.

4.3.2 PROCUREMENT QUALITY ASSURANCE AT ORIGIN.  Government Procurement Quality Assurance shall be performed by the designated Contract Administration Office to assure conformance of supplies to contract requirements.  Procurement Quality Assurance shall consist of the examination and tests at origin and the inspection of preparation for delivery to determine conformance to the section entitled Preservation, Packaging and Packing.  Shipment of supplies shall not be authorized until after successful completion of Procurement Quality Assurance at origin.

4.3.3 ACCEPTANCE AT DESTINATION.  Final acceptance of the supplies furnished shall be made at destination by Mr. Dave Jensen, Code 980.2 within 14 days after successful completion of tests and training at destination.  Acceptance shall be based upon satisfactory completion of the examination and tests at destination as stated in paragraphs 4.8 - 4.8.4.  During tests, cognizant personnel of the receiving activity shall be alert for possible signs of improper performance, malfunction and potential unreliability.

4.4 EXAMINATION AT ORIGIN.  The supplies offered for delivery shall be examined for design, construction, components, electrical equipment and workmanship to determine conformance with the requirements of this specification.  The fit of parts shall be observed with particular reference to interchangeability of those likely to require replacement.

4.5 TESTS AT ORIGIN
4.5.1 OPERATIONAL TEST.  The machine shall be operated at no load for not less than 30 minutes for an initial warm-up period.  Proper operation of all manual controls, motors, adjusting mechanisms and accessories shall be verified during the warm-up period.  Upon completion of the initial check procedure, the system shall be cycled continually for three hours under computer numerical control to demonstrate operability of the equipment and permit the machine to reach a steady operating temperature.  The program shall include rapid travel of the slides, independently and simultaneously.  If a malfunction occurs during the cycling period, the program shall be restarted each time until a full 3-hour programmed cycle is completed without a malfunction.  Spindle speed and feed rates shall be verified.

4.5.2 TEST AND EVALUATION REPORT.  A test and evaluation report shall be prepared by the Contractor for the Quality Assurance provisions set forth under paragraphs 4.4, 4.5, and 4.8.

4.5.3 AUDIBLE NOISE TEST.  The equipment shall be tested in such a manner as to determine conformance with the paragraph 3.1.1.2, herein, entitled "AUDIBLE NOISE LEVELS."

4.5.4 OTHER TESTS
4.5.4.1 ALIGNMENT TESTS.  The machine and its components shall be tested for conformance with the accuracies specified herein.  Unless otherwise specified, the tolerances in Table I shall apply.  The instruments and methods used in performing the tests shall be at the option of the supplier provided they accurately determine the tolerances of the machine and are in accordance with methods of the ISO 230-1, ISO 230-2 and ISO 230-4.

4.5.4.2 PERFORMANCE TEST.  Two identical parts shall be turned on the machine to test its machining accuracy and finishing capability.  The test material, (Steel, Mil-S-23284A), will be provided by the Government.  The type of tooling used shall be at the supplier's option.  Speeds and feeds shall be based on the tooling and material used for the test.  The test shall include at least one cut in each mode of slide departure and repeatability of slide position.  The test part programming and configuration shall be the supplier's choice and shall include straight turning, shoulders, face cuts, tapers, arcs, single point threading, grinding (roll and wheel) milling and drilling.  The test parts produced shall conform to the requirements of Table I and the deviation from part to part shall not exceed ±0.0005 inches.

4.5.4.3 STEADY REST & SHAFT POSITIONING SYSTEM  DEMONSTRATION.  The operation of steady rests and rolling shall be demonstrated on a work piece of the manufacturer's choosing.  Demonstration shall include movement of carriage, cross slide, and tooling and accessory pallets past steady rests.  At least two (2) lifts of work piece shall be made during demonstration.  Testing of steady rests and rolling jack will be performed at destination with Government provided propulsion shaft.

4.5.4.4 HORSEPOWER TEST.  The machine shall be subjected to a test which applies not less than the full rated input power to the spindle motor for not less than one minute.  Spindle speed shall be chosen by the supplier at the lowest speed practicable without applying torque in excess of the design maximum value of machine components.  Material and dimensions of the work piece, depth of cut, tooling and feed-rate shall be at the option of the supplier, to provide the required loading.  There shall be no apparent evidence of chatter, stalling, or permanent distortion during or after the test.

4.5.4.5 MILLING ATTACHMENT HORSEPOWER TEST.  The milling attachment shall be subjected to a test which applies not less than the full rated input power to the spindle motor for not less than one minute.  Spindle speed shall be chosen by the supplier at the lowest speed practicable without applying torque in excess of the design maximum value of machine components.  Material and dimensions of the work piece, depth of cut, tooling and feed-rate shall be at the option of the supplier, to provide the required loading.  There shall be no apparent evidence of chatter, stalling, or permanent distortion during or after the test.

NOTE:  Spindle horsepower, torque, constant torque and constant horsepower range required shall be determined by the Contractor based on the machines ability to bore and ream a tapered hole (1/8 inch taper per foot, with the small end measuring 3-5/16 inch) through 11 inch thick 4340 steel.  The reamers utilized are spiral fluted with 8 -12 flutes.
4.5.4.6 MILLING ATTACHMENT KEYWAY TEST.  The milling attachment shall be tested by milling a keyway on a 0.125"/12" taper.  The keyway shall be 2" deep, 12" long by 5" width.  The resulting cut shall be checked for dimensional accuracy, squareness, parallelism, flatness and angularity to verify the accuracy required in paragraph 3.8, Table I.  The test material, (Steel, Mil-S-23284A), will be provided by the Government.  The tooling and feed-rates shall be at the option of the supplier.

4.5.4.7 MILLING ATTACHMENT CENTERHOLE CUT TEST.  A centerhole cut test shall be performed on Government provided material of Steel Mil-S-23284A.  A center hole shall be cut at each end of shaft.  The Contractor shall move the work piece with the rolling jack from head stock to tailstock end to cut the other centerhole.  The dimensions of centerhole shall conform to Attachment (B).  Tolerances shall be not greater than + 0.0005 inches.  The Contractor shall use the rolling jack to fixture the work piece between centers upon completion of test cuts.  The Government will supply center plugs for the test.  Test part shall be rotated between centers.

4.5.4.8 MILLING ATTACHMENT REACH AND ACCESS TEST.  The milling attachment shall be capable of reaching bolt holes described in Attachment B Row B, when machining from the center of the shaft toward the flange face as shown, in a –Z direction.  The finish hole size given above as a tapered hole (1/8" taper per foot, with the small end measuring 3-5/16").  The resulting hole location and size errors shall not exceed the permissible tolerance of paragraph 3.8, Table I.  The material, tooling and feed rates shall be at the option of the supplier.

4.5.4.9 MILLING ATTACHMENT RIGHT ANGLE ATTACHMENT/ADAPTOR TEST.  The milling attachment with its right angle attachment shall be subjected to a operational test of the manufacturers standard.  The right angle head shall meet the access and reach as specified in Attachment (B).  The orientation of the spindle face shall be in +Z axis direction.   

4.5.4.10 Reserved.

4.5.4.11 GRINDING ATTACHMENT TEST.  The CNC grinding attachment, it shall be tested for conformance to accuracies specified in paragraph 3.8, Table I.  The test material, (Steel, Mil-S-23284A), will be provided by the Government.  The tooling and feed rates shall be at the option of the supplier.

4.5.4.12 COLD ROLLING ATTACHMENT TEST.  The cold rolling attachment shall be tested on an area of the test piece that has a 125 microinch RMS or finer finish with a taper of about 1/8 inch per foot.  The shaft shall be rotated with a surface speed of about 60 feet per minute and shall be moved through the rollers at a rate of feed of about 1/16 inch for each revolution of the shaft.  The cold rolling load shall be increased from zero starting 2 inches ahead of a 36 inch work piece area and decreased gradually from 60,000 pounds of roller load to zero over a distance of 2 inches following the section to be cold rolled.  Quality Assurance personnel will observe that cold roller maintains adequate pressure as rollers travel up or down taper and that there shall be no apparent evidence of stalling, or permanent distortion of machine during or after the test.  The Contractor may consult MIL-STD-2191 for additional information.  The test material, (Steel, Mil-S-23284A), will be provided by the Government.

4.5.4.13 POST PROCESSOR.  The postprocessor shall be shipped within 10 days after successful completion of Tests at Origin for implementation at the receiving activity site.  The postprocessor will be accepted based on the successful completion of Tests at Destination.

4.6 ADDITIONAL TESTS
4.6.1 ACCESS & REACH.  The Contractor shall demonstrate the ability of all attachments and accessories have sufficient access and reach to perform all machining and measuring functions in accordance with attached drawings Attachments (B) and (C).

4.7 EXAMINATION AT DESTINATION.  Examination at destination shall consist of inspection for damage in shipment, verification of quantities and any visual inspection deemed necessary by the receiving activity to verify supplies received conform to the requirements of the specification.

4.8 TEST AT DESTINATION
4.8.1 ALIGNMENT TESTS.  The machine and its components shall be tested for conformance with the accuracies specified herein.  Unless otherwise specified, the tolerances in Table I shall apply.  The instruments and methods used in performing the tests shall be at the option of the supplier provided they accurately determine the tolerances of the machine.

4.8.2 OPERATIONAL TEST.  The machine shall be operated at no load for not less than 30 minutes for an initial warm-up period.  Proper operation of all manual controls, motors, adjusting mechanisms and accessories shall be verified during the warm-up period.  Upon completion of the initial check procedure, the system shall be cycled continually for three hours under computer numerical control to demonstrate operability of the equipment and permit the machine to reach a steady operating temperature.  The program shall include rapid travel of the slides, independently and simultaneously.  If a malfunction occurs during the cycling period, the program shall be restarted each time until a full 3-hour programmed cycle is completed without a malfunction.  Spindle speed and feed rates shall be verified.

4.8.3 STEADY REST & SHAFT POSITIONING SYSTEM TEST.  The operation of steady rests and shaft positioning system shall be tested utilizing a Government provided propulsion shaft.  The Test shall include movement of carriage, cross slide, and tooling and accessory pallets past steady rests.  At least two (2) lifts of work piece shall be made during demonstration.  Quality Assurance personnel will observe that steady rest operation, clearances (Carriage, Cross slide and pallet) and that there shall be no apparent evidence of stalling, or permanent distortion of machine or propulsion shaft during or after the test.

4.8.4 IN-SERVICE TEST.  Upon completion of installation at the receiving activity, the equipment shall be placed in service in the actual application for a period of two weeks to demonstrate reliable operation and performance.

5. PREPARATION FOR DELIVERY.  The supplies shall be prepared for shipment in accordance with the provisions identified herein.  Yellow packaging, packing, preservation and marking, in any form or manner, regardless of the method of preparation specified, is prohibited.

5.1 PRESERVATION, PACKAGING AND PACKING
5.1.1 PACKING (DOMESTIC).  Material shall be packed for shipment in such a manner to insure acceptance by common carrier and safe delivery at destination.  Containers and closures shall comply with Interstate Commerce Commission regulations, Uniform Freight Classification Rules or regulations of other carriers as applicable to the mode of transportation.

5.1.2 PACKING MATERIAL.  Use of shredded paper, whether newspaper, office scrap, computer sheets, or wax paper, in packing materials for shipment to Navy activities, is prohibited.

5.2 MARKING OF SHIPMENTS.  Shipments shall be marked in accordance with ASTM-D-3951.

5.2.1 SPECIAL MARKING.  In addition to the requirements of ASTM-D-3951, marking shall further indicate "NOT FOR OUTSIDE STORAGE."

5.2.2 SPECIAL DELIVERY INSTRUCTIONS.  The Contractor shall notify the receiving activity of the scheduled arrival date of the equipment and any special handling requirements.  Notification shall be made not less than 72 hours prior to the delivery date.  This notification is necessary to ensure off-loading services are arranged.  If proper notification is not given, the Government will not be responsible for any delays caused by the inability to off-load the supplies upon delivery.

5.2.2.1 PUGET SOUND NAVAL SHIPYARD & IMF.  The Contractor shall notify the receiving activity (Mr. Dave Jensen, Code 980.2, at Telephone # (360) 627-4774 or E-mail david.i.jensen@navy.mil) of the scheduled arrival date of the equipment and any special handling requirements.  Delivery can only be made during the hours of 7:00 A.M to 3:00 P.M., Monday through Friday (excluding Federal Holidays).

5.3 SPARE PARTS.  Spare parts shall be preserved, individually packaged and marked for bin-type storage for shipment with the equipment.  Each individually packaged item shall be positively identified with the original basic equipment to avoid opening for inspection.

ATTACHMENT A

ENVIRONMENTAL AND OCCUPATIONAL SAFETY AND HEALTH REQUIRMENTS

6. SCOPE - These specifications provide environmental and safety information and procedures required for any work performed at Bremerton Naval Complex (BNC), Bremerton, WA.  This includes Puget Sound Naval Shipyard, Naval Station Bremerton, any tenant activities within BNC boundaries, and ships moored within the BNC.

7. APPLICABLE DOCUMENTS - The following documents form a part of this specification. Unless otherwise indicated, the issue in effect on the date of a request for proposals or request for quotes shall apply.

7.1 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
7.1.1 NFPA 70 National Electric Code

7.1.2 NFPA 79 Electrical Standards for Industrial Equipment

7.2 CODE OF FEDERAL REGULATIONS (CFR)
7.2.1 29 CFR 1910 Occupational Safety and Health Standards

7.2.2 29 CFR 1926 Safety and Health Regulations for Construction

7.2.3 40 CFR 122 EPA Administered Permit Programs:  The National Pollutant Discharge Elimination System

7.2.4 40 CFR 261 Identification and Listing of Hazardous Waste

7.2.5 40 CFR 403 General Pretreatment Regulations for Existing and New Sources of Pollution

(Application for copies should be addressed to Superintendent of Documents, Government Printing Office, Washington DC  20402)

7.3 ENVIRONMENTAL PROTECTION AGENCY (EPA)
7.3.1 EPA 832-R-91-005 Storm Water Management for Construction Activities

7.4 WASHINGTON STATE ADMINISTRATION CODE (WAC)
7.4.1 WAC 173-60 Maximum Environmental Noise Levels

7.4.2 WAC 173-303 Washington Dangerous Waste Regulations

7.4.3 WAC 173-304 Minimum Functional Standards for Solid Waste Handling

7.5 WASHINGTON STATE DEPARTMENT OF ECOLOGY (WSDE)
7.5.1 Washington State Storm water Management Manual for the Puget Sound Basin

7.6 PUGET SOUND CLEAN AIR AGENCY (PSCAA)
7.6.1 PSCAA Regulation I, II, and III

7.7 PUGET SOUND NAVAL SHIPYARD & INTERMEDIATE MAINTENANCE FACILITY (PSNS & IMF)
7.7.1 P5100 (14) Handbook for Contractors and Visitors

7.7.2 P5090 (4) Contractor’s Guide to Environmental Compliance

7.7.3 P5090 (5) Contractor’s Guide to Hazardous Waste Compliance

(Request for copies should be addressed to Puget Sound Naval Shipyard & Intermediate Maintenance Facility, 1400 Farragut Avenue Bremerton, WA 98314-5000)

8. GENERAL REQUIREMENTS
8.1 All documentation/correspondence and/or communication specified in these specifications shall be submitted to the Contracting Officer or their designated Government Representative.

8.2 Mutual Understanding Meeting - Prior to commencing work:  The Contractor shall meet in conference with the Contracting Officer, and other necessary Government personnel to discuss and develop mutual understandings regarding administration of the Environmental and Safety Program, methods and schedules, security, waste management, and any other subject necessary for a smooth and successful operation.

8.3 Environmental & Safety Compliance, General Awareness Training, and Regulatory Interface
8.3.1 Contractors working at the Bremerton Naval Complex (BNC) are required to perform their work in compliance with all Federal, State, and local regulations pertaining to the environment at all times. 

8.3.2 The Contractor is responsible for complying with the environmental regulatory notices or orders, including payment of any fines attributable to the Contractor’s conduct, regardless of whether or not the contractor is the name recipient of the notice, order, or fine.

8.3.3 The Contractor is responsible to perform all duties and responsibilities for environmental and safety compliance set forth in this contract.  The Contracting Officer can use failure to comply with the responsibilities for environmental and safety requirements as a basis for termination for default. 

8.3.4 Failure to comply with or repeated violations of local, state, or Federal regulations can result in the violator(s) losing their access to the BNC or the operation being suspended until the Contractor can provide properly trained personnel.  Certification of training shall be presented upon request by the Contracting Officer.  The Contractors (including its employees) loss of access to the BNC will not be considered by the Contracting Officer as a basis for an adjustment to the contract for additional costs incurred by the Contractor.  

8.3.5 The Contractor shall be responsible for conducting routine inspections of the work and storage areas to maintain compliance with the cleanliness, material and waste management, air and water pollution controls, and provide general oversight on the environmental issues associated with this contract. 

8.3.6 Contractors shall ensure all their personnel working at this work-site and their supervisors, including their sub-contractors, are familiar with the contents of “Contractor’s Guide to Environmental Compliance,” NAVSHIPYDPUGET P5090 (4) (5-97).  Document the general awareness training provided to all employees.

8.3.7 All contacts with environmental regulatory agencies shall be coordinated with the Contracting Officer in advance.  Documents requested by a regulatory agency must be turned over to the Contracting Officer.  The Contracting Officer will review and forward document(s) to the requesting agency.  The Contractor shall provide the Contracting Officer with a copy of any related correspondence/record of communication between the Contractor and the regulatory agency in a timely manner.

8.4 Definitions – Technical:

8.4.1 Bremerton Naval Complex (BNC) - A contiguous property comprised of Naval Station Bremerton, Fleet and Industrial Supply Center, Puget Sound, Puget Sound Naval Shipyard, any tenant activities and ships moored within the BNC.  

8.4.2 Contractor - The term Contractor refers to both the prime Contractor and subcontractors.  The prime Contractor shall ensure that his/her subcontractors comply with the provisions of this contract 

8.4.3 Dangerous Waste - Defined under WAC 173-303.  This includes, but is not limited to, hazardous waste, extremely hazardous waste and state-only dangerous waste.

8.4.4 Fugitive Dust - Particulate matter, or any visible air contaminants (smoke, dust, or fume) other than uncombined water, that is not collected by a capture system and emitted from a stack, but is released to the atmosphere at the point of generation.

8.4.5 Hazardous Material - Any material which, by virtue of its potentially dangerous nature (e.g., toxic, flammable, corrosive, oxidizing, irritating, sensitizing, reactive), requires control in its use, packaging, handling, storage, or stowage, to assure safety to life and property.  This definition is intended to apply to proprietary industrial, commercial, or locally prepared blends, mixtures, formulations, or compounds of gases, liquids, and solids intended for use at the job site.

8.4.6 Hazardous Waste - See definition for dangerous waste.

8.4.7 Solid Waste - Any solid, semi-solid, or liquid waste that has not been designated as dangerous waste, asbestos, or PCB.

8.4.8 Volatile Organic Compound (VOC) - An organic compound that participates in atmospheric photochemical reactions.  This excludes all compounds determined to have negligible photochemical reactivity by the U.S. Environmental Protection Agency and listed in 40 CFR 51.100(s) in effect July 1, 1998.

9. MANAGEMENT OF HAZARDOUS MATERIALS
9.1 Hazardous Materials - The Contractor shall submit the following for approval prior to introduction to the site:

9.1.1 An inventory of hazardous materials to be used in the work, on a Contractor Hazardous Material Inventory Request (CHMI).  Inventory shall be approved by the Government Site Manager prior to bringing it onto the BNC.  Allow a minimum of 5 working days for processing the request.  This inventory shall be updated with actual quantity usage at the completion of the project and submitted with the Contractor’s final report.  If the contract runs beyond the calendar year, submit an inventory for the hazardous materials consumed as of 31 December of the current year to the Contracting Officer by 15 January of the following year.

9.1.2 A labeling system to identify the contents of all containers on site, per 29 CFR 1910.1200, Hazard Communications Standard.  This shall include as minimum the following:

Chemical Name

Manufacturer’s Name and Address

Explanation of the Chemical Hazard

9.1.3 An implemented plan for protecting personnel, property, and the environment during the transport, storage and use of the materials, as specified in 29 CFR 1910.1200 Hazard Communication Standard.   A brief summary of the program is outlined in NAVSHIPYDPUGET P5100 (14), Handbook for Contractors and Visitors.  This booklet is available through the Contracting Officer. 

9.1.4 Hazardous Waste Minimization Certification.  The Contractor shall submit completed Certification.  

9.2 Hazardous Material Exclusions - Notwithstanding any other hazardous material usage permitted under this contract, radioactive materials or instruments capable of producing ionizing radiation as well as materials which contain asbestos, mercury, methylene chloride, lead, or polychlorinated biphenyls are prohibited.  Contractor exceptions to the use of any of the above excluded materials must be submitted for approval by the Contracting Officer.

9.3 Unforeseen Hazardous Material - If material that may be dangerous to human health upon disturbance is encountered during contract performance, the Contractor shall stop that portion of work and notify the Contracting Officer immediately.  If the situation is an immediate threat to human health or the environment, call 911 on a Shipyard phone or 476-3333 on an outside line or cellular phone.

10. HANDLING AND DISPOSAL OF WASTE - Puget Sound Naval Shipyard is the owner of all waste (hazardous or otherwise) generated within the BNC.  This includes waste generated by Contractor personnel while working at BNC.

10.1 Waste Identification and Designation
10.1.1 Any item or material not incorporated into the project and not reusable will be considered a waste.

10.1.2 The Contractor is responsible for identifying all wastes to be generated or produced during performance of this contract. They shall complete Section 1 of a Waste Information Sheet (WIS) for each identified waste.

10.1.3 The Government (Code 106.34) shall designate all waste associated with the project.  The Government (Code 106.34) shall perform any analysis required for designation of waste. See Encountered Waste Summary.

10.2 Waste Management
10.2.1 The Contractor is responsible for the identification of all waste generated at the work-site.

10.2.2 All waste awaiting designation and hazardous waste shall be accumulated in a contractor-operated, Satellite Accumulation Area (SAA) that has been approved by C/106.33 or turned over to the Government for accumulation and disposal prior to the end of each work shift.  All waste shall be accompanied by a Waste Information Sheet (WIS).

10.2.3 In no event shall any waste, including wastewater, be disposed of in the storm sewer system.

10.2.4 Discharge to the sanitary sewer is also prohibited without written authorization from the Contracting Officer via the Waste Information Sheet (WIS) process.

10.3 Solid Waste
10.3.1 Solid waste shall be segregated at the source and containerized to prevent spills or discharges to the environment.  Cover and contain all solid waste as to prevent it from blowing away and to prevent water run-on or run-off.  The area around the solid waste collection areas shall be kept clean and free of debris.

10.3.2 Dispose of solid waste in containers specified by the Government Representative prior to the end of each work shift.

10.4 Dangerous Wastes

10.4.1 Under no circumstances shall the Contractor remove the dangerous/hazardous waste from the BNC premises. The Shipyard will retain ownership of all dangerous waste.

10.4.2 Unless an on-site accumulation area operator is arranged, the Contractor will be required to contact the Government Representative prior to the start of any work which will result in the generation of dangerous waste.

10.4.3 Containers and labels shall be provided by the Government and may be requested through the Government Representative.  Containers and labels are available for pick-up in the Controlled Industrial Area, Bldg. 367 of PSNS, Monday through Friday between the hours of 0745-1600.  Back shift hours (1600 – 2350) are available upon request.  Bulk containers require 7-day notice.  

10.4.4 Label containers with an ID label, PSNS 5090/82 to identify the type of waste.  Apply hazardous waste label, PSNS 5090/81 and DOT label(s) as specified by the Government on the WIS.

10.4.5 Turn waste over to a Government operated accumulation area prior to the end of the work shift.  A WIS with Section I completed shall accompany the waste.

10.4.6 Provide the Material Safety Data Sheet and other supporting data as requested.

10.5 Waste Awaiting Designation
10.5.1 Undesignated waste (i.e. waste for which designation as hazardous, problem, or non-hazardous waste has not been completed) shall be turned over to the Government prior to the end of the work.  All samples and testing required for designation will be taken and performed by the Government.

10.5.2 The Contractor will complete Section 1 of a WIS and an ID label for each container of waste.  Include the letters “WAD” in the space below the “ID” located on the left side of the ID label.

11. SPILLS - The following is provided to ensure that all Contractor personnel, including subcontractors, performing work at the BNC are aware of and understand spill prevention, spill events, and the proper response for each type of event.

11.1 Spill Prevention - Contractors shall take all reasonable and necessary precautions to prevent Oil and Hazardous Substances (OHS) from reaching the air, ground, or waterway

11.2 Spill Event - A spill is any unpermitted or uncontrolled release of oil or a hazardous substance to the water or ground.  This includes any spilling, leaking, pumping, emitting, discharging, injecting, escaping, leaching, disposing, or dumping of liquid or solid material not authorized by the contract.  There are two types of spill events, emergency and non-emergency.

11.3 Emergency Spill Event

11.3.1 Is an immediate threat to human health or the environment, or

11.3.2 Is a material not known to the person discovering the spill, or

11.3.3 Has the immediate potential to enter or has entered a drain or waterway, or migrate off Government property, or

11.3.4 Requires assistance from the Government for cleanup, or

11.3.5 Is more than 10 gallons

11.4 Non-emergency Spill Event - A non-emergency spill event is anything not specified as an emergency spill event.

11.5 Spill Response Procedures - The following applies to spills caused by the Contractor during contract performance: 

11.5.1 In the event of an emergency spill, the Contractor shall immediately notify the BNC Naval Emergency Services Communication (NESCOM) by calling 911 on BNC phone, or (360) 476-3333 on a non-BNC or cellular phone.

11.5.2 The Contractor shall isolate the spill area and stay upwind until arrival of the BNC clean up crew.

11.5.3 If the Contractor knows the properties of the spilled material, they shall, providing it can be done without endangering the safety or health of the Contractor or other personnel, try to stop the spill and/or contain the spill to prevent it from going into drains or waterways

11.5.4 The Contractor shall then notify the Government Representative.

11.5.5 The Government will respond to all emergency spills.

11.5.6 The Contractor may be requested to assist the Government clean-up crew.  All available technical data (e.g., MSDSs and waste profiles) the Contractor possesses on the material spilled shall be provided upon request to emergency response personnel.

11.5.7 The Contractor shall assist Shipyard personnel in the preparation of spill reports if requested.

11.5.8 The Contracting Officer shall be provided with all relevant data necessary to determine financial impact and liability of the spill and reimbursement for assistance of spill clean-up and disposal services.

11.5.9 In the event of a non-emergency spill, the Contractor shall stop the source of the spill, contain the spilled material and keep it away from drains or waterways.  Block any drains near the spill if there is a chance the spill will reach them.

11.5.10 Contractor personnel shall wear the proper personal protective equipment while cleaning up a spill.

11.5.11 Waste debris shall be turned over to the Government accumulation area operator as waste awaiting designation.

12. WATER POLLUTION
12.1 Water Pollution Control - Comply with the Federal Clean Water Act, 40 CFR 122, and 40 CFR 403.  Provide a WIS for each unique type of wastewater and fill out the blank label to be provided by the Government.  In no event shall waste or any other material be disposed of into Sinclair Inlet or the storm sewer system.  Discharge to a sanitary sewer drain (e.g., sinks & toilets) is prohibited unless prior authorization has been obtained (via the Waste Information Sheet).  Allowing non-approved discharges may result in a direct violation of regulations and/or permits issued by the Environmental Protection Agency (EPA), or the Washington Department of Ecology (WDOE).

12.2 Best Management Practices - Identify potential sources of pollution, which may reasonably be expected to affect the quality of stormwater discharge from the site.  Select applicable Best Management Practices from EPA 832-r-92-005 AND WSDE SMM.  The Contractor’s Guide to Environmental Compliance, NAVSHIPYDPUGET P5090 (4) offers additional information and will be provided by the Contracting Officer.  An additional pamphlet entitled BEST MANAGEMENT PRACTICES (BMPS) is also available upon request.  The pamphlet and guide will help explain what type of practices that need to be identified and utilized for Contractor activities.  Pollution prevention practices include but are not limited to good housekeeping; proper materials storage and handling; drip pans, control of dust and over-spray, over-water protection, protection of storm drains, and preventive maintenance of equipment.

13. AIR POLLUTION CONTROL AND REPORTING
13.1 General Requirements
13.1.1 Containers of paint, epoxy, solvents, or other volatile organic compounds (VOCs) are not to be left open to the atmosphere unless they are being used.  All containers are to be secured at the end of each shift.  Evaporation of solvents shall not be used as a means of minimizing or disposing of dangerous waste.

13.2 The Government must self-report National Emissions Standards for Hazardous Air Pollutants (NESHAP) violations to the Puget Sound Clean Air Agency. Respond to the Contracting Officer in writing within two working days, whenever a NESHAP violation has been detected.  Provide details of corrective actions taken as specified in the written request.

13.2.1 Gasoline transport tanks may not be used at the BNC unless a valid inspection sticker is displayed on the vehicle showing the date of the last tank inspection and the tank identification number.

13.2.2 Report the usage of Volatile Organic Compounds (VOCs) and Toxic Air Contaminants to the Contracting Officer.  Completion and submission of the Contractor Hazardous Material Inventory, specified in the Hazardous Material section, will satisfy this reporting requirement.  The report will be made at the end of each calendar year, and at the end of the project.

13.2.3 Ensure air contaminant generating equipment is maintained in good working order as specified by the manufacturer.  Periodically inspect air pollution control equipment (dust collectors, vacuum recovery units, etc.) and ensure that any deficiencies are promptly repaired.  Secure operation of such equipment if immediate repairs are not feasible.  Maintain records on-site of any repairs made, also include records of the latest preventive maintenance performed.  Be prepared to provide records for review, within 20 minutes, when requested by regulatory agencies such as the Puget Sound Clean Air Agency (PSCAA) following the procedures specified in Section I (c) (5).

13.2.4 Utilize Best Available Control Technology (BACT) to minimize dust emissions.  The control measures mentioned below merely represent some examples of control techniques necessary to prevent fugitive emissions and are not to be construed to represent an all inclusive list of BACTs.

13.2.4.1 Use controls at all times when visible dust emissions are created during both working and non-working periods.  Dry power brooming shall not be permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power brooming.

13.2.4.2 Employ water sprays to prevent visible emissions of dust generated by demolition, handling, and transport.  Materials removed during renovation shall either be carefully lowered to the ground (not thrown) or transported via dust-tight chutes into the disposal container.  Discharge of water run-off into the storm drain is not permitted.

13.2.4.3 Employ methods to confine over spray from outdoor spray painting to the work area where painting is occurring, such as tarps, shrink wrap, mobile enclosures, or similar methods of over spray control.  Minimize over spray with the use of high efficiency spray equipment such as HVLP, LVLP, electrostatic, or air assisted airless.  Airless spray equipment may also be used where low viscosity and high solids coatings preclude the use of higher transfer efficiency spray equipment.

13.2.4.4 Employ water sprays or total enclosure (or both) at transfer points in the area in which visible dust is generated.  Provide covers, wetting of materials or adequate freeboard as necessary to prevent loss of particulate matter in transit.

13.2.4.5 Secure grinding, blasting, and painting during windy periods when other BACTs are not effective.

14. HEALTH AND SAFETY
14.1 Personal Health and Safety
14.1.1 Contractor work performed at the BNC is typically in an industrialized area and is subject to OSHA Standards.  The Contractor shall conduct all work in a safe manner and shall provide all necessary safety equipment.

14.1.2 The Contractor shall make the maximum use of low-noise emission equipment as certified by the Environmental Protection Agency.  Applicable regulatory requirements for maximum environmental noise levels are published in the Washington Administrative Code, WAC 173-60.  The Contractor shall provide hazardous noise signs and label equipment wherever work procedures and equipment produce sound-pressure levels greater than 84 dB (A) steady state and/or 140 dB peak sound pressure level for impact or impulse noise, regardless of the duration of the exposure.

14.2 Compliance With OSHA - Contracting personnel shall perform all work in accordance with the most current OSHA rules and regulations issued by the Department of Labor, 29 CFR Parts 1910, 1915, and 1926 as applicable.
14.3 Safety Equipment - During the performance of work under this contract, all Contractor personnel shall have in their possession and shall properly wear OSHA approved personnel protective safety equipment (i.e. hard-hats, steel-toe safety shoes, safety glasses and hearing protection).  

14.4 The Contractor shall provide all appropriate safety barricades, signs, and signal lights.

14.5 Safety Inspections

14.5.1 The Contractor’s work space may be inspected periodically for compliance with OSHA Standards.

14.5.2 Abatement of violations will be the responsibility of the Contractor and/or the Government as determined by the Contracting Officer.   
14.5.3 The Contractor shall provide assistance to the Safety Office escort and the federal OSHA inspector if a complaint is filed.  Fines levied on the Contractor by federal OSHA offices due to safety/health violations shall be paid promptly by the Contractor.

14.6 Accident Reporting
14.6.1 The Contractor shall submit to the Contracting Officer, using the cognizant regulatory agencies prescribed forms, exposure data and all accidents resulting in death, trauma, or occupational disease.  Accident reports shall be submitted within 24 hours of their occurrence.

14.6.2 The Contractor shall submit to the Contracting Officer a full report of damage to Government property or equipment by Contractor employees.  Damage reports shall be submitted within 24 hours of the occurrence.

14.7 Emergency Medical Care - Only emergency medical care is available in Government facilities to Contractor employees who suffer on-the-job injury or disease.  Care will be rendered at the rates in effect at the time of treatment.  Reimbursement shall be made by the Contractor to the Naval Regional Medical Center Collection Agent upon receipt of statement.

14.8 Overhead Crane Clearance Envelope - To allow for the safe travel of overhead traveling cranes, the Contractor shall not modify existing buildings or place equipment or temporary structures in any way, which would affect the working envelope of overhead traveling cranes and hoists.  Minimum clearances for working envelopes are:

14.8.1 Top clearance:  a minimum of three (3) inches between the highest point of the crane and the lowest overhead obstruction.  In areas where truss sag may become a significant factor, the Government will evaluate the need to increase the minimum clearance.

14.8.2 Side clearance:  a minimum of two inches between the end of the crane and side obstructions (building columns, knee braces, walls, etc.) assuming crane is skewed in the worst case situation on the runway rails.  Piping, electrical conduits, etc. must not reduce this clearance.

14.9 Fire Protection - The Contractor and his employees shall know where the fire alarms are located and how to turn them on.  The Contractor shall handle and store all combustible supplies, materials, waste, and trash in a manner that prevents fire or hazards to persons, facilities, and materials.  Contractor employees operating critical equipment shall be trained to properly respond during a fire alarm or fire.
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	Dimension
	Shaft 1
	Shaft 2 
	Shaft 3

	A
	44.5
	42
	37.25

	B
	38.75
	36.5
	31.75

	C
	5.5
	5.25
	4.5

	D
	3.5
	3.5
	3.0

	E
	5.75
	4.25
	7.0

	F
	30.125
	28.25
	24.5

	All dimensions in inches
	

	D = Major diameter, taper = 1/8" per 1'


ACCESS & REACH

Reprinted from SME article “Centerholes - Adopting a Standard” by Henry F. Swenson
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Calculated data
	
	
	
	
	
	

	Weight of work piece (tons)
	A in
	B in
	C in2
	D in2
	E in2
	F LB/in2
	G LB/in2

	1
	1.000
	0.500
	1.170
	0.508
	0.194
	2,698
	1,270

	5
	1.375
	0.750
	2.070
	1.030
	0.343
	8,395
	3,363

	10
	1.750
	1.000
	3.230
	1.610
	0.536
	10,770
	4,157

	15
	2.000
	1.000
	4.700
	2.350
	0.783
	11,033
	4,773

	20
	2.250
	1.125
	6.030
	3.010
	1.000
	11,520
	5,028

	25
	2.500
	1.250
	7.360
	3.680
	1.230
	11,208
	5,092

	30
	2.750
	1.375
	8.880
	4.440
	1.470
	11,755
	5,049

	40
	3.125
	1.500
	11.800
	5.900
	1.960
	11,755
	5,214

	60
	3.750
	1.750
	17.300
	8.650
	2.880
	11,980
	5,431

	100
	4.750
	2.250
	27.500
	13.750
	4.580
	12,576
	5,642

	200
	7.000
	3.500
	57.660
	28.830
	9.610
	11,985
	5,196

	A = Centerhole Dia.

	B = Pilot hole Dia.

	(  = 600 (recommended)

	C = Centerhole Area

	D = Effective Centerhole Area

	E = Area of Concentrated Load

	F = Stress on "E"

	G = Shear stress on Centerpoint at "A"

	(  = 600
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