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1.  SUMMARY  

1.1. Purpose 
This specification is issued by the North Carolina Department of Transportation Rail Division, hereafter 
referred to as NCDOT, to refurbish Tier I Railway Passenger Equipment to the highest level of quality by 
current industry standards and practice. The subject railcars for this specification are two ex C&NW Business 
Train Sleeping Cars which will be refurbished to be mostly identical to current NCDOT 66 Seat Coaches 
400001-400005. NCDOT desires to have this work done in a timely manner in order to return the cars to 
revenue service as soon as possible.  This car will be used in daily passenger train service to be operated by 
the National Railroad Passenger Corporation, hereafter referred to as Amtrak, and/or for other special 
operations by either NCDOT or other carriers.  
 
This document has been authored / adapted from existing specifications for the refurbishment of railway 
passenger cars either issued by NCDOT or other agencies.  It has been prepared using Microsoft Word XP 
and/or other software, and includes "hyperlinks" either within this document, or to other documents.  All rights 
thereto are reserved by NCDOT.  Proprietary rights associated with the publication of original equipment 
manufacturers (OEM) documentation remain the property of their respective owner(s).  Trade or brand names 
used within remain the property of their respective owner(s). 
 
NCDOT reserves all right of revision; potential bidders, consultants, vendors, sub-contractors, suppliers, or 
their agents and assigns are not authorized to revise or change the content of this document, either in fact or 
intent.  Please refer to the associated Request for Proposals (RFP) for additional NCDOT terms, conditions, 
and/or restrictions. 

1.2. Project Management / Schedule 
Please refer to the associated Project Request for Proposals (RFP) for details as to project management, 
scheduling, etc. 

1.3. Order of Precedence; Project Documents 
The order of precedence for the project documents shall be: 
 
 1. The Project Request for Proposals (RFP); 
 2. Addendums to the RFP; 
 3. The Project Specifications (this document); 
 4. Addendums to the Specifications; 
 5. The Project Drawings;  
 6. Other related or attached documents. 

2. GENERAL TERMS & CONDITIONS 

2.1. Compliance with Standards and Regulations 
The refurbished cars shall comply in all respects with applicable standards and recommended practices 
outlined in NCDOT document #0001413 Standards & Practices for NCDOT Passenger Cars and 
Locomotives. The Contractor shall comply with all standards and recommended practices of the Federal 
Railroad Administration, American Public Transportation Association, American Association of Railroads, 
Amtrak, and the State of North Carolina. In the event of conflict between various agencies’ requirements, the 
Contractor shall notify NCDOT of the conflict immediately.  
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2.2. Contractor Responsibility 
The Contractor shall be responsible for the complete design, refurbishment, inspection, delivery, 
qualifications, acceptance, testing, and warranty of the railcars and systems.  
 
The Contractor shall be responsible for performing pre-bid and post-award inspections to gather all 
information required for the complete and total refurbishment of the cars. NCDOT shall make available, at 
Contractor’s request, open dates available for equipment inspections. Contractor shall contact NCDOT to 
schedule any inspections. 
 
NCDOT will only provide materials specifically noted in this document for this refurbishment project. It is the 
Contractor’s responsibility to purchase and supply all other materials and equipment required for a complete 
refurbishment of the railcars. Contractors shall include all refurbishment costs in the base bid.  
 
All of the requirements of schedules, deliveries, inspection, warranties, etc., shall be provided in a separate 
document with the Request for Quotation and Purchase Orders issued by NCDOT.  It is the responsibility of 
the Contractor to insure that they are in compliance with the latest revision of any or all contract documents. 

2.3. NCDOT Provided Materials 
During the refurbishment process, NCDOT may choose to supply to the Contractor certain materials or 
equipment. Consideration shall be given to Contractor requests for NCDOT supplied materials if lengthy lead 
times may delay project schedules. NCDOT may choose to supply these materials or equipment from existing 
inventory. Items may also be acquired by NCDOT from NCDOT direct suppliers if lead times allow for quicker 
turnaround.   
 
Items specifically listed in this document as NCDOT issued shall be provided at the beginning of the contract. 
Signage and decal items listed in NCDOT document 0001494A shall be provided when the Contractor is 
ready to proceed with signage and decal application.  
 
Any additional equipment or materials requested by the Contractor and supplied from NCDOT inventory shall 
be applied as a deduction from the contract award amount. Items submitted back to NCDOT for unit 
exchange shall also be applied as a deduction.  NCDOT shall be responsible for shipping materials to the 
Contractor’s facility. 

2.4. Alternative & Equivalent Materials 
The contractor shall “match as equipped on existing” for all parts and equipment to maintain consistency and 
compatibility of materials and equipment to existing NCDOT railcar fleet. The Contractor shall, to the best 
extent possible, utilize original vendors, manufacturers, or suppliers used by NCDOT. In the event that 
original items or equipment cannot be utilized, alternative vendors, manufacturers, or suppliers providing 
equivalent items or equipment may be used. The Contractor shall submit to NCDOT any changes in 
manufacturers, items, or equipment for consideration and approval. 

2.5. Changes 
Any changes required or recommended to the design or car systems during the refurbishment process shall 
be formally submitted in either writing or electronic format with cost estimates to NCDOT for approval. Where 
changes require the cooperation of an original Manufacturer, the Contractor shall be responsible for informing 
the Manufacturer of such changes. 

2.6. Workmanship 
NCDOT is committed to providing a product and service of the highest quality that exceeds customer needs 
and expectations. NCDOT will require the Contractor to uphold and comply with NCDOT quality standards by 
ensuring all work performed is of the highest quality possible.  
 
All work must meet all applicable standards of the FRA, APTA, Amtrak, and NCDOT. 
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2.7. Disposition of Materials Removed 
All materials (not otherwise hazardous in nature) removed from the equipment shall remain the property of 
NCDOT, and may only be disposed of with the consent of NCDOT.  Note that some materials described in 
later sections in this specification include specific instructions regarding the Contractor providing 
refurbishment and return of same to NCDOT as "spare parts". 
 
It is anticipated that some removed materials shall be scrapped at the Contractor's site, some shall be 
returned for disposal through the NCDOT surplus property procedures, and some shall be held by NCDOT for 
future use.   

2.8. Transport of Equipment 
NCDOT will assume responsibility for preparing cars for shipment and arranging transportation between 
NCDOT Capital Yard and the closest Amtrak interchange point or terminal to the Contractor’s shop. 
Contractor shall be responsible for further transportation costs between Amtrak interchange point or terminal 
and their shop facilities.  Upon completion of the cars, the Contractor shall be responsible for transportation 
arrangements and costs between their shop facilities and the nearest Amtrak interchange point or terminal.  
NCDOT will assume responsibility for arranging transportation between the closest Amtrak interchange point 
or terminal to the Contractor’s shop and NCDOT Capital Yard. 

2.9. Post – Refurbishment Inspections 
The Contractor will request a review of the cars by Amtrak and regional FRA inspectors prior to shipment 
back to NCDOT Capital Yard to determine if any compliance issues exist with the car.  The Contractor shall 
advise NCDOT of the inspection findings and what action, if any, may be required by the Contractor to 
address any exceptions taken by Amtrak or FRA inspectors prior to the return of the completed car to 
NCDOT. 

2.10. Car Clearance 
The car clearance envelope shall be in accordance with NCDOT drawing # 0000654A-01.  All clearance 
measurements shall be made with the car complete in every respect, without any supplies (all water and/or 
waste tanks empty), after all leveling and shimming of the trucks, couplers, etc. has been completed.  All 
horizontal clearances shall be measured from the centerline of the carbody, accounting for the maximum 
lateral travel in the trucks and suspension.  The Contractor shall furnish a copy of the completed PC-5 form 
for the cars to NCDOT and Amtrak. 

2.11. Car Weight 
The Contractor shall weigh on an approved scale or scales, each end of the car with trucks and the car fully 
supplied for service, full water tank(s), empty retention tank(s), etc., with the car complete in every respect 
prior to shipment. The scale weight tickets shall be furnished to NCDOT.   
 
Car weights prior to refurbishment (if known) will be furnished upon award of the contract to the successful 
bidder.  The Contractor shall weigh the equipment, and/or calculate the finished weight, to insure that the 
brake and suspension systems are correctly configured and furnished prior to final acceptance testing, and 
shall properly document same. 

2.12. Drawings / Documentation 

2.12.1. General 

The Contractor shall provide drawings detailing the final as-built, or as-refurbished cars. These required 
drawings are listed below. The Contractor shall establish a program to submit finished as-built drawings to 
NCDOT for approval prior to shipping the first car of each configuration. The drawing approval process shall 
be conducted incrementally when detail design of an item is essentially complete and its production drawings 
are ready for release. 
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It is the intent of NCDOT to take advantage of the appropriate application of computer based solutions to 
facilitate implementation of this project.  Electronic (machine readable) submission of final drawings / 
documentation is strongly encouraged.   
 
Additionally, NCDOT may from time to time photographically document job progress, either in traditional film 
based, or newer video or digital imaging technologies.  The Contractor is encouraged to also photographically 
document progress on the project. 
 
All materials submitted to NCDOT shall include the provision that they may be reproduced (electronically or 
otherwise) for use by NCDOT (or its mechanical/electrical sub-contractors) for the purpose of maintaining 
and/or servicing NCDOT owned equipment.  Proprietary rights to the data contained within such submitted 
materials shall remain the property of the respective owner.  

2.12.2. Contractor Documentation 

Upon completion of the work, the Contractor shall supply a “Master” as-built list of all drawings of the cars as 
finally furnished and delivered. These shall include but are not limited to: 
 
Electrical schematics-all systems 
Electrical wiring run listings 
Air piping schematic 
All vendor-supplied drawings 
Installation and detail drawings as finally delivered 
Any detail drawings necessary for operational maintenance of the cars. 
 
Contractor shall complete the required Amtrak PC1 & PC2 forms prior to return of completed car to NCDOT. 
Contractor shall submit copies of the completed PC forms to Amtrak and NCDOT prior to the return shipment 
of completed cars to NCDOT. 
 
The Contractor shall furnish a complete “as-built” air piping schematic for each car type, including equivalent 
length calculations as per OEM recommendations.  All other brake system calculations (braking ratio, lever 
lengths/pin locations, etc.) shall be appropriately documented and submitted to NCDOT. 

2.12.3. Bill of Materials 

The Contractor shall furnish a completed, indexed Bill of Material for each car type. This Bill of Material shall 
include applicable drawing numbers, description of items/material, quantity per car/car type, material, and 
other information required by NCDOT for ordering replacement material or maintaining the cars.  

2.13. Car Description 

2.13.1. 66 Seat Coaches 

66 Seat Coach 400006 – Plot Hound 
66 Seat Coach 400007 – Channel Bass 
 
Originally built in 1965 by Pullman Standard for the Kansas City Southern as a 72 seat coach, this car was 
previously refurbished in 1993 to an 8 bedroom sleeper configuration for the C&NW business train. The 
400006 and 400007 are sister cars to NCDOT coaches 400001-400005 which were refurbished between 
2007 and 2009.  
 
These cars will be refurbished to NCDOT’s 66 seat configuration with a table seating section at the A-end and 
restrooms and electrical locker at the B-end. The trucks will be converted to a 3P brake system. All systems 
will be reconditioned to bring this car into current FRA standards compliance.  
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Existing NCDOT 66 Seat Coach 400005 – Scotch Bonnet  

2.14. Existing Conditions 

 

NCDOT 400006 

 

NCDOT 400007 

2.14.1. Interior  

NCDOT 400006 – 400007 has been completely gutted and only wall panels and electrical locker remain in 
place. All interior partitions, stainless steel restroom assemblies, ceiling panels, and ductwork have been 
removed.  
 

  

NCDOT 400007 Interior  
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2.14.2. Undercar Equipment  

Both cars retain all undercar equipment from operation in business train service with the exception of 
microphor tanks and self contained generator packages.  

2.14.3. Trucks 

The car is equipped with cast steel, four wheel, integral pedestal outside swing hanger trucks manufactured 
by General Steel Industries.  Please refer to NCDOT Dwg. # 0001057J for the general arrangement drawing. 

2.14.4. Exterior – Carbody 

The exterior carbody remains in good to fair condition and shows signs of moderate corrosion   

3. CARBODY 

3.1. Overall Carbody 

3.1.1. Underframe 

The Contractor shall remove any unnecessary appliances, piping, equipment, brackets, etc. prior to other 
undercar structural / inspection work.  All such former attachments, weldments, etc. shall be removed in a 
manner so as to not present a hazard in the future (welds ground smooth with the surrounding surface, etc.). 
 
Clean and abrasive blast the complete underside of the car structure to bare metal, including the complete 
center sill, end sills, cross bearers, bolsters, coupler carrier and draft gear pocket, side sill channels and other 
exposed and accessible structural members. Visually inspect carbody, side sills, end sills and floor beams for 
stress cracks and corrosion damage.  Dye-penetrant check center sill (approximately ten feet each side of 
center plate), bolsters and cross bearers at center sill connections for stress cracks.  Also check all remaining 
equipment mounting attachments for defects.  All defects found shall be repaired per AAR procedures to like-
new condition.  Refer to document # 0001413A for NCDOT Rail Division Standards and Practices for 
reconditioning 
 
The contractor shall Install deflector shields for center sill above each side of each truck center plate & bowl to 
prevent road debris from collecting in center sill pockets. 

3.1.2. Jacking Pads / Structure 

The Contractor shall inspect and repair as necessary all jacking pads and related support structure to permit 
the safe use of same to support the carbody structure (including trucks, wheelsets, etc.).  Note that some 
repairs to the existing structure may be necessary to insure safety prior to initially jacking the car.  

3.1.3. Other Car Structure 

All other carbody structural members (including but not limited to corner, door, and collision posts) shall be 
inspected and repaired as necessary to "like-new" condition. 
 
Grind and radius all edges of support brackets, clamps, etc. Trim off extra length of brackets and supports 
that may extend below clamps or collars that secure piping, conduit, and other fasteners or attachments.  
 
Remove all unused and no longer used angles, braces, brackets. Grind and radius remaining material.  

3.1.4. Existing Interior 

All existing interior partitions, doors, tables, fixtures, hardware, etc. shall be removed and retired.  Hardware 
and fixtures shall be removed intact (where practical) and returned to NCDOT. 
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3.1.5. Floor 

Existing sub floor shall be removed and retired. Inspect for penetrations that were used for old steam lines, 
piping, etc.  These holes are to be covered with 0.30.” stainless steel patch plates riveted in place, and sealed 
with silicone RTV caulk.  Repair or replace "spark shields" over trucks to "like-new" condition. 
 
All structural members shall be thoroughly inspected and returned to as new condition. Damaged, eroded, or 
corroded floor members shall be replaced and new transverse and longitudinal supports. Supports shall be 
installed to support and secure new ¾” thick plymetal floor panels. New plymetal floor panels shall be secured 
by using ‘Huck” Floortite” rivets. Tapping platesfor seats shall be appropriately welded to floor structure. 
Stainless steel panels shall be installed over plymetal floor panels.  

3.1.6. Sides 

Abrasive blast entire sides and inspect for damage and corrosion especially at window openings.  Make 
appropriate repairs to like-new condition.  Metal shall be used to repair rust or corrosion damage and any 
application requiring material replacement.  Polyester fillers (Bondo) shall be used only in cosmetic 
applications, and then, in thicknesses no greater than 0.125”. Seal off all openings during blast operations.  
Appropriate care shall be taken when making repairs to minimize the potential for future corrosion between 
the carbon steel structure and aluminum sheeting. 

3.1.7. Roof 

Abrasive blast entire roof and inspect for damage or deterioration and correct with appropriate repairs to like-
new condition.  Metal shall be used to repair rust or corrosion damage and any application requiring material 
replacement.  Polyester fillers (Bondo) shall be used only in cosmetic applications, and then, in thicknesses 
no greater than 0.125”.  Seal off all openings during blast operations.  Appropriate care shall be taken when 
making repairs to minimize the potential for future corrosion between the carbon steel structure and aluminum 
sheeting. 
 
Add a new roof hatch as required for access to new A/C evaporator unit, taking care to frame same into roof 
structure so as to not materially affect the integrity of the carbody structure. Roof hatch shall match as 
equipped on existing 66 Seat Coaches. 

3.1.8. Ends 

Cut out all corrosion on end sheets, replace with new metal, grind and paint to like-new condition. Appropriate 
care shall be taken when making repairs to minimize the potential for future corrosion between any dissimilar 
metals. 

3.1.9. Vestibule 

Investigate all corrosion in vestibule areas.  Take up deck plates for inspection and cut out and repair as 
necessary to return to like-new condition. Deck plates shall be stainless steel diamond tread.  
 
Corner posts, door posts and trim, end sill and ceiling in vestibule area shall be restored to like-new condition.  
The B end structure shall be wide enough to permit wheelchair access into the carbody. 

3.1.10. Insulation 

New insulation in the floors, sides, ends and roof shall be 3” fiberglass mat with aluminum foil vapor barrier.  
Original insulation may be retained where possible.  

3.1.11. Diaphragms 

Existing diaphragms shall be removed; Contractor shall provide and install new SMR Technologies 
diaphragms. 

3.1.12. Buffer 

Cars shall be modified as requires to give a new buffer height of 53.0” to top of rail and to be compatible with 
Amtrak equipment. 
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3.1.13. Curtains 

New side curtains shall be installed and be compatible with Amtrak and NCDOT equipment. The centerline of 
the curtain and hook shall be raised 1.5” from the original dimension of 37.06” to 38.56” to the top of the foot 
plate.   

3.1.14. End Gate 

On both ends, install new pantograph-type end gate assemblies (including mounting brackets and additional 
hardware) to match existing 66 Seat Coaches. 

3.1.15. Doors, Exterior 

Vestibule Side Entrance Doors 

Existing vestibule side entrance doors are to be removed and a new one piece door assembly installed.  Each 
vestibule side entrance door shall be equipped with a new hinged window assembly, heavy duty stainless 
steel piano hinge or a minimum of three (3) heavy duty, roller bearing equipped butt type hinges installed near 
the top, bottom and center of the door (on the hinged side) and secured through the door with stainless steel 
truss head screws and sleeve or hex nuts. 
 
Each vestibule side entrance door shall be equipped with two (2) latch and keeper assemblies that will lock 
and secure the door to the door frame opening when the door is in the closed position.  These latches shall 
be of a style so as to permit the door to be opened by emergency response personnel from outside the 
carbody.  Care shall be taken in the application to avoid interference with grab irons, etc. 
 
Each vestibule side entrance door shall be equipped with a hold open keeper assembly that will secure the 
door to the vestibule partition when the door is in the open position (to match that as installed on existing 66 
Seat Coaches).  A manual release mechanism shall be part of the hold open keeper assembly which will 
release the door and allow for closing of the door assembly. 
 
Each vestibule side entrance door shall be fully weather sealed to prevent the entry of water, dust and/or dirt 
when the door is in the closed position. 
 
The side door glazing shall be FRA Type-II, using the same window assembly as currently installed on 
existing 66 Seat Coaches. 

B End Body End Door 

The existing body end door will be removed and retired.  A new door assembly sized for full ADA compatibility 
shall be fabricated and installed.  The new door assembly shall be of stainless steel construction, fully braced 
and reinforced where hinges, door closer, locks and other appointments are to be attached with the interior 
and exterior facing exposed surfaces covered with brushed stainless steel sheathing.  Door shall be 
watertight, free of warpage, bowing or twist. 
 
Body end door opening and framing in the vestibule partition walls will require modification and enlarging to 
accommodate the ADA compliant new body end door.  New door frame will be fully weatherstripped to 
provide a weather and dust free seal between the exterior and interior of the car. 
 
A new, ADA compliant push bar and lock assembly, with lever interior handle assembly shall be installed with 
the push bar assembly mounted to the exterior side of the door.  Door swing will be into the interior of car and 
hinge will be located on the left edge of door when the door is viewed from the exterior or vestibule area of 
car.  Door hinge will be a full length stainless steel piano hinge secured to the door with stainless steel 
hardware.  Type and size of hinge assembly shall be sufficient to fully support the weight of the door and 
provide trouble free operation. 
 
Apply new double keyed deadbolt assemblies, with cylinders keyed to match those on existing NCDOT 
railcars. 
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A new ADA compliant door closure unit shall be installed at the top of the door assembly and properly 
adjusted in accordance with manufacturers instructions. 
 
A manual, lever style flip down door hold open assembly shall be installed on the exterior side of the door 
near the bottom front which when lowered will hold the door in the open position and hold door in the open 
position until manually raised and stowed. 
 
A new window assembly shall be installed in an opening that is an integral part of the new door assembly.  
The window assembly shall be installed from the exterior side of the door assembly and a finishing trim frame 
installed on the interior side of the door assembly. 
 

 

Existing 66 Seat Coach B End Door 

(Exterior) 

 

Existing 66 Seat Coach B End Door 

(Interior) 

A End Body End Door 

A new stainless steel door assembly, sized to match the existing door opening shall be fabricated and 
installed at the A-end of the car.   
 
A new, ADA compliant push bar and lock assembly with lever interior handle assembly shall be installed with 
the push bar assembly mounted to the exterior side of the door.  Door swing will be into the interior of car and 
hinge will be located on the right edge of door when the door is viewed from the exterior or vestibule area of 
car.  Door hinge will be a full length stainless steel piano hinge secured to the door with stainless steel 
hardware.  Type and size of hinge assembly shall be sufficient to fully support the weight of the door and 
provide trouble free operation. 
 
A new ADA compliant door closure unit shall be installed at the top of the door assembly and properly 
adjusted in accordance with manufacturers instructions. 
 
A manual, lever style flip down door hold open assembly shall be installed on the exterior side of the door 
near the bottom front which when lowered will hold the door in the open position and hold door in the open 
position until manually raised and stowed. 
 
A new window assembly shall be installed in an opening that is an integral part of the new door assembly.  
The window assembly shall be installed from the exterior side of the door assembly and a finishing trim frame 
installed on the interior side of the door assembly.   
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3.1.16. Side Windows 

All windows shall be replaced to meet current FRA requirements.  All gasket and sealing materials shall be 
new.  Where the use of window assemblies as already installed on existing, refurbished NCDOT equipment is 
practical, such use of "stock" assemblies (frames, glazing, gaskets, etc.) is encouraged. 
 
All existing window assemblies are to be removed from the car.  Side frame window assemblies that may be 
reused shall be forwarded to the vendor for complete disassembly, refinishing, re-glazing and re-assembly.  
All new rubber glazing seals, glazing, gaskets and filler sections shall be used. 
 
All glazing panels installed in the side frame windows (emergency or stationary) shall be fully FRA Type II, 
grey in color with 44% light transmission.  Glazing panels shall be free of defects (bowing, haze, unbounded 
areas, bubbles, blistering, etc.) and if of  laminated construction sealed to prevent condensation and fogging.  
All edges are to be broken and  rounded (no sharp edges, corners or surfaces). 
 
Each window shall have the manufacturers trademark, manufacturers name, part number, date of 
manufacturer, direction of installation (“This side faces out” or similar wording) and other data required by 
federal regulations or requirements.  Location of decal or etched information block shall be in the lower right 
hand corner and readable when viewed from the exterior of car facing the window. 

Emergency Windows 

 

Emergency Window - Exterior  
 

Emergency Window - Interior  
 
New emergency window assemblies shall be installed in six (6) locations matching on existing 66 Seat 
Coaches, two each at opposing windows at each end of the car and one opposing set at the center of the car. 
Each emergency window assembly shall be designed, installed and identified to comply fully with all 
applicable FRA, AAR, DOT rules, regulations and requirements. 
 
The new glazing assemblies shall be glass and certified to meet FRA Type-II requirements.  
 
Each emergency window shall be equipped with a removable glazing panel, locking rubber glazing strip, 
properly worded and located pull handle arrangement and signage for operation from the interior of car by 
passengers and/or train crew.  Emergency window handles to be equipped with appropriate luminescent 
labeling. 
 
New interior finish trim frames shall be installed at each window location.  Trim frame shall be installed and 
secured to the sides of the pier panel framing and the top and bottom of the window openings and shall cover 
all installation and securing hardware required to install and secure the emergency window unit to the car 
body.  
 
Emergency window instructions (interior, facing passengers) shall appropriately explain window removal 
procedures to be followed. Such decals shall be on clear background with red lettering.  
 



 
66 Seat Coaches 400006 & 400007  

 

CES 0001498A Refurbishment of NCDOT 66 Seat Coaches 400006 & 400007.doc  - 15 
- 

Each emergency window assembly shall be equipped with a RED colored, removable glazing seal on the 
exterior of the window assembly.  Installation and removal of the exterior glazing seal will be in accordance 
with applicable FRA, AAR, DOT requirements and regulations. 
 
Emergency window instructions (exterior, for emergency responders) shall appropriately explain window 
removal procedures to be followed.  Such decals shall be on a clear background with red lettering. 
 
Each emergency window shall also be identified by a sign placed on the ceiling panel above the emergency 
window which shall be self illuminating and with a directional arrow pointing to the emergency window unit.   
 
NCDOT shall be responsible for supplying all emergency window decals and emergency exit signage. 

Side Frame Windows, Non-Emergency 

All existing side frame window units shall be removed from the car and forwarded to the window vendor for 
complete disassembly, inspection, cleaning, reanodizing, replacement of glazing panels and seals and 
reassembled.  Where required, new side frame window units shall in as much as practical match the existing 
66 Seat Coaches, and shall use the same gasket and glazing materials. 
 
Each window assembly shall be completely assembled, tested and sealed by the window manufacturer 
before shipment from their facility.   
 
Window units shall have new FRA Type II glazing, new glazing seals, gaskets, and filler sections installed.  All 
assembly hardware shall be replaced with new.  Stripped or otherwise damaged screw holes are to be 
repaired.  No oversized hardware is to be installed.   
 
Window assemblies shall be provided with new exterior glazing seals which shall be installed around the 
perimeter of the car body window opening.  Application of the car body glazing seal shall not require 
additional sealers or sealants to provide a water tight installation. 
 
Application of the window glazing unit into the car body opening shall be by accomplished using machine 
screws or bolts applied into predrilled and tapped holes in the car body window frame channels or zees from 
the interior of the window opening.  Application of installation and securing hardware along with the exterior 
glazing seal shall provide a complete, water tight installation. 
 
New stainless steel interior trim frame shall be installed at each window installation and secured to the car 
body framing..  Installation of the trim frame shall conceal all window unit mounting hardware. 
 
All side facing glazing shall be FRA Type II. 

B and A - End, Body End Door Windows 

Window assemblies shall be installed in the new body end doors.  Window assemblies are to be equipped 
with FRA Type I glazing.  Glazing panels are to have a decal or other visible indicating system installed within 
the assembly that indicates the direction of installation, manufacturers name, date manufactured and part 
number and/or other required data. 

Vestibule Side Entrance Door Windows 

New hinged window assemblies shall be installed in the vestibule side entrance doors.  Window assemblies 
are to be equipped with FRA Type II glazing.  Glazing panels are to have a decal or other visible indicating 
system installed within the assembly that indicates the direction of installation, manufacturers name, date 
manufactured and part number and/or other required data. 
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3.1.17. Traps And Steps 

Trap door & Steps 

Remove and retire existing trap doors and steps.  Replace with new materials of the same type and style as 
presently used on existing 66 Seat Coaches. The catches to hold the trap door in each the open position and 
closed position shall match as equipped on existing 66 Seat Coaches.  

Vestibule Floor Nosing  

Inspect and repair or replace as necessary to make weather-tight. 

3.1.18. Safety Appliances 

The Contractor shall ensure all safety appliances are FRA compliant before final delivery. 

Sill Steps 

Inspect and repair as necessary to meet latest FRA requirement.  

Hand Holds and Grab Iron  

Existing hand holds, loop steps, grab handles and other safety appliances shall be inspected for damages, 
proper installation, clearance, and attachment in accordance with existing AAR, FRA and APTA requirements. 

AEI Tags 

Existing AEI tags shall be reused. NCDOT shall be responsible for providing contractor with new AEI tags if 
necessary.  

3.2. Exterior Finish 
Refer to NCDOT document  # 0001413A “Standards & Practices for NCDOT Passenger Cars & Locomotives” 
for detailed paint and exterior finish specifications.  

3.2.1. Paint 

Following grit blast, inspection and repair, the entire car exterior shall receive two coats of rust-inhibitive 
primer compatible with finish paint systems. The underframe and trucks, with the exception of couplers, draft 
gear, wheels and axles, shall receive two coats of primer and two coats of black enamel. 
 
The exterior carbody shall be coated with a catalytic, two-stage color coat followed by a clear coat for 
maximum gloss.  
 
The overall carbody exterior colors shall match existing NCDOT cars.  
 
Do not paint wheels, axles, couplers, draft gear, cables and/or cable cleats, or stainless steel parts. 

3.2.2. Exterior Graphics and Decals 

Exterior graphics and decals shall be applied to match locations on existing NCDOT 66 Seat Coaches. 
NCDOT shall be responsible for providing a graphics layout for the cars. All exterior graphic materials shall be 
applied by the Contractor following the OEM instructions for each respective product. Decals and graphics 
shall be applied only after final clear coating is completed. 
 
A North Carolina/Stars decal shall be placed on each side of the car near the B-end vestibule door. 
 
A six (6) inch square handicap accessibility symbol decal shall be placed at the B-end vestibule door on each 
side of the car.   
 
The car number shall be applied on each side at the A-end of the car. 
 



 
66 Seat Coaches 400006 & 400007  

 

CES 0001498A Refurbishment of NCDOT 66 Seat Coaches 400006 & 400007.doc  - 17 
- 

The car name and number shall be applied on each end door below the window assembly (both interior and 
exterior surfaces of the door).   
 
A two (2) inch high red reflective stripe shall be applied on each side of the car along the length of the car at 
the base of the side sheet. 
 
The car name shall be applied on each side centered vertically in the platinum mist colored section and 
horizontally centered on the carbody. 
 
New “Watch Your Step” decals shall be applied to the top riser of each vestibule step assembly, centered 
vertically and horizontally on the riser.  
 
Emergency window units shall be identified by exterior decals consisting of red lettering instructions on white 
reflective background. Decal shall be placed below center of window. 
 
Two (2)  emergency roof access hatch decals shall be applied on opposite ends and opposite sides of roof 
similar in form and design to existing 66 Seat Coaches. Decal shall be 27”x27” and include car specific 
information about roof construction.  
 
Under car equipment shall be labeled as required.  
 
NCDOT shall be responsible for supplying all exterior graphics and decals listed in document 0001494A - 
NCDOT Fleet Interior & Exterior Signage & Decals.  
 
All decals, labels, striping, etc. shall be edge sealed with an appropriate sealant per OEM recommendations. 

4. ELECTRICAL 

4.1. General 
All of the existing electrical equipment and wiring shall be removed from service and retired. 

4.2. Conduit / Wireways 
Existing conduits and junction boxes in locations matching existing 66 Seat Coaches shall be retained and 
reused where practical. Where existing equipment cannot be retained, new shall be installed.  All conduits 
shall be cleaned of all dust and/or debris prior to pulling in new wiring.  Any sharp edges or corners shall be 
appropriately treated to reduce potential for damage to insulation prior to installation of new wiring.  Interiors 
of all existing large (6 X 6", or larger) junction boxes shall be cleaned and coated with white Glyptal (or 
approved equal) insulating enamel prior to the installation of wiring or terminal blocks.  
 
A new ceiling conduit shall be installed to serve as a spare for future installation of Public Information Display 
System (PIDS). Conduit shall run from above electrical locker at the B-end to the A-end of the car.   
 
 
All undercar wiring shall be run in rigid galvanized steel conduit.  Trainline wires of adequate physical strength 
(# 4/0 AWG minimum) may be cleated in place using cleats made of approved synthetic material at frequent 
intervals (not exceeding four (4) feet) without conduit or raceways, except in the truck area.  Insulating 
bushings shall be applied at all conduit ends. 
 
All conduits and junction boxes shall be appropriately supported per NEC requirements and secured so as to 
prevent objectionable vibrations. 
 
The use of sealtite flexible conduit under the carbody shall be limited to a maximum of three (3) foot lengths, 
and then only when necessary to provide flexible connection between the fixed pipe conduit system and 
equipment. 
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Access shall be maintained to all junction and pull boxes, wireway covers, etc. 

4.2.1. Fittings 

All covers for undercar fittings shall be gasketed using approved materials.  Interiors of new boxes and fittings 
shall be coated with white Glyptal (or approved equal) insulating enamel for protection against condensation 
and corrosion prior to the installation of wiring or terminal blocks. 

4.3. Wires And Connections 

4.3.1. Conductors 

All conductors shall be integrally insulated and jacketed. Electrical wiring shall be per Amtrak specification  Q-
7807.  This specification is provided as part of the Amtrak Private Car HEP Conversion Specification. 
 
To the maximum extent possible, all subsystems and OEM systems shall also be wired with Exane, or if not 
so equipped, this shall be identified as to insulation type by the Contractor in their proposal.  The use of PVC 
based insulation types is prohibited.  NCDOT reserves the right to require OEM systems to be rewired by the 
Contractor with specification compliant wiring. 

4.3.2. Wire Sizes and Types 

A minimum number of different wire types and sizes shall be used in wiring the car. 

4.3.3. Spare Wires 

At least three #12 AWG spare wires shall be provided between the end trainline junction boxes under the car 
and from one of the junction boxes to the electric locker.  Any other given run over 20’ long shall contain at 
least two spare wires of the largest AWG otherwise contained within the run.  In no case may any conduit 
exceed 75% fill upon completion of the project. 

4.4. Wiring Methods 
Car wiring methods and materials shall be in accordance Amtrak standards and/or with Chapter 3 of the 
National Fire Protection Association’s publication NFPA 70 (NEC) current issue, except where otherwise 
required by the specification or where permission has been granted by NCDOT. 
 
The wiring layout shall be designed in advance of its installation and in cooperation with those furnishing 
related equipment. 
 
Insofar as practicable all wiring shall be fabricated on the bench into convenient units and installed in 
prefabricated groupings and at standardized locations. 
 
Grounding connections shall be brazed and bolted, or welded and bolted to the carbody steel. 
 
All circuits and branches must be separable in order to provide isolation when searching for grounds. 
 
Wires which operate at 480, 240 or 120 volts shall not be placed in the same conduits or ducts with wires 
operating at battery voltage.  Wires operating at 480 volts shall not be placed in the same conduits or ducts, 
nor closely bundled with wires operating at lower voltages.  Wiring from the HEP Trainline Junction Box to the 
HEP Trainline Disconnect shall be run in separate conduit from all other wiring.  Power wiring shall be run 
separately from communications or data wiring. 
 
Battery Negative (B-) shall be grounded at the battery box with the same size wire as the main battery leads 
supplying the carbody wiring system.  All other electrical circuits shall be completely insulated from the 
carbody. 
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All three phase power wiring shall be run with all three phases grouped together at all times.  If they are 
separated, they shall be run though non-magnetic materials to prevent local induction heating. 
 
All audio / data wiring shall be run in separate conduits from all other wiring systems, and shall have separate 
junction boxes, etc. as required, without the entrance of any power wiring (either AC or DC) to such 
"segregated" wireways. 
 
In no case may any conduit exceed 75% fill upon completion of the project. 

4.4.1. Terminal Blocks 

All wiring shall be joined in approved junction boxes with approved-type terminal strips. 
 
All terminal blocks for carbody circuits up to 35A are recommended to be Allan-Bradley 1492-CD3 (or equal) 
mounted on approved mounting strips, with approved end barriers and recommended Allan-Bradley 1492-
N23 (or equal) end anchors.  Terminal block jumpers (where required) are recommended to be Allan-Bradley 
1492-N15 (or equal).  No more than two (2) terminals shall be stacked under any given terminal screw. 
 

 
Terminal Block Lug Application 

 
All terminal blocks for carbody circuits above 35A up to 230A are recommended to be Marathon 1433563-CU 
(or equal). 

4.4.2. Electrical Lugs 

Terminals, unless otherwise approved, shall be pre-insulated, ring tongue crimp-type.  Crimp terminals shall 
be used on all wiring and applied with approved crimping tools.  In general, connections shall be made by 
means of terminal blocks. Set screw-type connection shall not be used in carbody wiring.  Faston or solder 
connections may be used only with prior NCDOT approval. 
 
Amp, Incorporated PIDG series terminals (or equal) are recommended to be used on wiring up to # 10 AWG;  
Amp, Incorporated Solistrand series terminals (or equal) are recommended to be used on wiring # 8 AWG 
through # 2 AWG.  Amp, Incorporated Ampower series terminals (or equal) are recommended to be used on 
larger wire sizes. 

4.4.3. Wire Naming and Tags 

All wires and terminals shall be plainly and suitably identified with permanent, nonconductive markings.  All 
terminal blocks and connectors shall be identified and shall correspond to details on the wiring schematic 
unless otherwise approved. 
 
Wires shall be identified at both ends.  Heat-shrinkable markers are preferred.   Markings shall be permanent.  
Legends shall include a wire number, and the local terminal designation. 
 
Wire terminal marking is intended to provide clear, concise and recognizable identification of wiring and 
circuits as an aid to maintenance and trouble-shooting of the electrical systems, and as such should match 
designations on the schematic diagrams. 
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Unless otherwise provided for, all electrical components shall be labeled on the backpanel adjacent to the 
device with both the Reference Designation (from the associated schematic), and the NCDOT Part # (from 
the associated bill of materials). 

4.4.4. Ground Straps 

At least # 2 AWG shunts shall be provided between the car body and truck bolsters, and between the truck 
frames and the journal bearing housings of each axle.  A ground strap is also to be provided at the battery 
box  grounding the B- (negative) connection.  Ground straps shall be bolted in place with appropriate locking 
hardware after each grounding point is properly cleared of all paint or other resistive materials, and all 
threaded surfaces have been properly treated with an anti-oxidation compound. 

4.4.5. Electrical Tape and Heat Shrink Tubing 

An approved polyvinyl chloride electrical tape with Buna “S”-type adhesive, 0.007” or 0.0010” overall 
thickness shall be applied.  This material shall be suitable for use with the conductor insulation without 
discoloring or corroding the copper wire and shall provide 600 volt insulation.  Terminals which are not pre-
insulated shall be otherwise protected with the application of heat shrink tubing which shall provide 600 volt 
insulation. 
 
Positive DC wiring larger than # 10 AWG shall be identified at each termination point by the application of red 
heat shrink tubing. 

4.5. 480 Volt Main Power Distribution 

4.5.1. 480 Volt Receptacles and Jumper Cable 

The Contractor shall provide new power trainline jumpers and receptacles at each end of the car to be 
compatible with Amtrak cars.  Such equipment shall be as manufactured by the Pyle-National Company 
(Field-Repairable Trans-Power Series).  Locations shall match existing 66 Seat Coaches. 
 
Electrical trainline connections for three phase power shall be made between cars by jumper cables.  
Connections between converted cars and adjacent passenger cars shall meet normal train operating 
conditions of horizontal curve negotiation, normal track profile and geometry, without pinching, cutting, or 
stretching of cables. 
 
The minimum radius of horizontal track curve with cars coupled shall be 250’ - 0”.  The car shall successfully 
negotiate a 250’ radius curve without easement to tangent track 
 
Extreme crossover conditions to be negotiated by coupled cars shall be #6 ½ on 12’-0 track centers. 

4.5.2. 480 Volt Junction Box 

A 480 volt junction box shall be located in a matching location as equipped on existing 66 Seat Coaches to 
make the parallel trainline cable connections.  Existing boxes which in the opinion of the Contractor may be 
economically reconditioned, may be reused. 

4.5.3. 480 Volt Cables and Cleats 

All existing 480 Volt cables (including control circuits and cable cleats) shall be removed and retired. 
 
The power trainline wiring installed by the Contractor shall be open wiring made up of four sets of cables.  
Each set shall consist of three 4/0 cables, four wires per phase, for the 480 volt circuits and in a separate 
conduit, twelve conductors of #10 wire for the power loop control circuit,  The cables shall run the full length of 
the car, in cleats, per NCDOT drawing # 0000736, 480 V Trainline Arrangement terminating at the four power 
receptacles at each end of the car, except in the truck area, where conduit shall be provided,  The design of 
the cleats must snugly fit the wire diameter. Phase rotation shall be (A,B,C) with pin # 1 (black) as #A phase, 
#2 (white) as #B phase, and #3 (red) as #C phase. 
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On each car, leads from the 480 volt power cables shall be routed to a common bus bar located in the main 
terminal box under the car. From this point, the 480 volt, size 1/0 wires shall be fed to the trainline disconnect 
circuit breaker in a separate conduit. 
 
All cables construction, wire, and stranding, with the exception of high-temperature wire, shall be in 
accordance with Amtrak specification Q-78-7. 
 
All conduit over the trucks shall provide appropriate protection for all trainlines for the entire distance over the 
trucks. 
 
Power control wiring (HEP Trainline Control Circuits) shall be # 10 AWG in a separate conduit. 

4.5.4. 480 Volt Circuit Breaker Panel 

The Contractor shall provide circuit breaker panel(s) with appropriate breakers for air conditioning, heaters, 
etc.  All 480 volt panels , breakers and switched shall be located in the electric locker.  The 480 volt 
equipment shall be fully enclosed and clearly marked “Danger 480 volts”. A 3-pole, 150 amp, 600 volt main 
trainline disconnect circuit breaker shall be provided. The main breaker shall have a provision to be locked in 
the open position. All devices shall be clearly and permanently identified.   

4.6. Non-Power Trainlines 

4.6.1. General 

Please refer to the Trainline Systems Schematic, NCDOT drawing #0000651, and Trainline Connector 
Locations Mechanical, NCDOT drawing #0000653.   
 

 
Trainline Connector Arrangement 

4.6.2. Amtrak 27 Point Communication Trainlines  

Inter-car communications, control and looping circuits shall be trainlined by means of a 27-point Amtrak style 
communications jumper. Two new 27-point communications receptacles shall be provided by the Contractor 
for each end of the car. These receptacles shall be painted blue. 
 
Additionally, one new "dummy" 27-point communications receptacle shall be provided by the Contractor for 
each end of the car.  These receptacles shall be painted white. 
 
Existing receptacles (which meet current Amtrak specifications) which may be economically refurbished as 
spares shall be refurbished and returned to NCDOT.  The Contractor shall furnish new mounting boxes 
fabricated from 304 Stainless Steel.  Such receptacle mounting boxes shall be appropriately sealed, and the 
interiors of boxes shall be coated with white Glyptal (or approved equal) insulating enamel for protection 
against condensation and corrosion. 
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The Contractor shall furnish new junction boxes fabricated from 304 Stainless Steel.  Such junction boxes 
shall be appropriately sealed, and the interiors of boxes shall be coated with white Glyptal (or approved equal) 
insulating enamel for protection against condensation and corrosion.  Unless otherwise provided for, only the 
27 pin communications trainline circuits, and the HEP trainline control circuits may be terminated in these 
junction boxes (specifically, no "AC" wiring of any voltage).   
 
The communications trainline wiring between junction boxes (between ends of the car) shall be run in 
separate conduit from other wiring.  A separate conduit run from the adjacent junction box to the electric 
locker may include both the feed to the PA/Intercom unit as well as "DC" wiring to the loop relay panel, 
however such wiring shall not be bundled with any "AC" wiring.  The feed to the PA/Intercom unit from the 
electric locker shall be run in a separate conduit from other wiring.   
 
The audio shield conductors shall be appropriately insulated with heat shrink tubing at all terminations to 
prevent electrical contact with the carbody (except where specifically grounded per Amtrak standard practice). 
 
Rework all existing conduit for this sub-system to bring installation into compliance with current standards and 
systems design. 

4.6.3. Locomotive MU Trainlines  

“Push-Pull” locomotive control circuits shall be trainlined by means of a 27-point MU jumper at each end of 
the car. Two new 27-point MU receptacles shall be provided by the Contractor for each end of the car. These 
receptacles shall be painted black. 
 
Existing receptacles (which meet current Amtrak specifications) which in the opinion of the Contractor may be 
economically reconditioned may be reused. Where appropriate mounting boxes do not presently exist, new 
enclosures shall be fabricated from 304 Stainless Steel and the interiors of boxes shall be coated with white 
Glyptal (or approved equal) insulating enamel for protection against condensation and corrosion.  Note that 
the MU, 27 Point, and Dummy connectors may occupy the same receptacle mounting boxes. 
 
New MU junction boxes shall be fabricated from 304 Stainless Steel.  Such junction boxes shall be 
appropriately sealed, and the interiors of boxes shall be coated with white Glyptal (or approved equal) 
insulating enamel for protection against condensation and corrosion.  Unless otherwise provided for, only the 
27 pin MU trainline circuits may be terminated in these junction boxes (specifically, no "AC" wiring of any 
voltage).  
 
The MU trainline wiring between junction boxes (between ends of the car) shall be run in separate conduit 
from other wiring. 

4.6.4. Jumper Cables 
HEP Jumper Cables 
Two new receptacles, receptacle housings, two new fixed length jumpers, Pyle National or equal, and new 
terminals and "boots" shall be provided at each end of the car per Amtrak drawing E-00-1809, Rev. J.  All 
power receptacle housings shall be painted red and labeled “Danger 480 volts”. NCDOT shall be responsible 
for supplying labels.  

4.7. Battery, Charger, And Low Voltage Power 

4.7.1. Battery  

Any batteries now existing on the car(s) shall be properly disposed of / recycled by the Contractor. 
 
The Contractor shall supply new, 5-cell battery trays for the car. The batteries shall be Amfleet -type, SAFT 
NIFE SRM80F3 64 volt or approved equivalent to match as equipped on existing 66 Seat Coaches. 
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4.7.2. Battery Charger and Low Voltage power Supply  

The Contractor shall supply a new Amfleet-type, SAFT NIFE AM-75-45-TL battery charger or approved 
equivalent to match as equipped on existing 66 Seat Coaches. 

4.7.3. Battery Disconnect 

The battery disconnect circuit breaker shall be furnished to isolate the balance of the carbody DC wiring from 
the batteries, and shall include provision for "lockout - tagout" protection.  This enclosure shall be mounted 
adjacent to the battery box. 

4.7.4. Battery Box 

The existing battery boxes shall be removed and reconditioned to "like-new" condition and returned to the car.  
The battery box doors shall be marked in one inch high letters “B- Grounded”, using etched, paint-filled,. 032” 
brushed stainless steel signs. A prop bar style design matching existing cars shall be included. Battery box 
interior and exterior shall be prepped, primed, and painted. 

4.7.5. DC Meter Panel 

Contractor shall furnish and install a DC Meter Panel of the same type and style as presently installed on 
active fleet  NCDOT cars.  The associated meter shunt shall be installed in such a manner as to monitor only 
the output current from the charger, not the feed to the balance of the carbody DC wiring. 

4.8. Power Distribution And Transformers 

4.8.1. Power Distribution  

The Contractor shall provide appropriate detailed electrical schematics for each configuration of electrical 
systems on the car. 

4.8.2. Power Transformers 

All existing transformers shall be removed and retired.  Contractor shall furnish new transformers, 
connections, etc.  These transformers shall be located under the car and shall be suitable for exposure to 
weather.  The transformers shall be mounted and supported in cradles which match as installed on existing 
66 Seat Coaches and  in compliance with Amtrak standard practice. 
 
Single-phase 480/120 volt transformers shall be furnished on each car having sufficient capacity to supply all 
the required 120 volt AC circuits (Min. 5 KVA each).  Such transformers shall be connected in a delta-delta 
configuration. 
 
Single-phase 480/240 volt transformers shall be furnished on each car having sufficient capacity to supply all 
the required 240 volt heating circuits (Min. 10 KVA each).  Such transformers shall be connected in a delta-
delta configuration. 
 
Appropriate 480/28 volt transformer(s) shall be furnished on each car having sufficient capacity to supply all 
the required 28 volt reading / table light circuits.  Such transformer(s) shall be connected in a delta-delta 
configuration. 

4.9. Electrical Locker 

4.9.1. Existing Systems 

All existing electrical locker enclosures and materials are to be removed and retired.   

4.9.2. New Systems 

A current generation product shall be installed to meet NCDOT equipment needs and requirements. 
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New systems shall be of the same type and style as presently installed in existing NCDOT Cars.  The 
following equipment is currently installed on NCDOT equipment: 
 
 Climate Control System  Control Panel, Contactor Panel, 480V Breaker Panel 
 Power Distribution System Types I, II, and III Power Distribution Panels 
 Light Switch Panel  Control Panel 
 DC Meter Panel   Control Panel 
 Loop Relay Panel  Accessory Panel 
 AC Meter Panel   Control Panel 

4.9.3. Equipment Arrangement 

The Contractor shall be responsible for design, arrangement, and procurement of the new equipment locker, 
and associated control systems. NCDOT shall approve final design and arrangement. 
 
Locker arrangement shall be organized to have all high voltage (230 to 480 volts) to rear of locker to the best 
extent possible.  Low voltage controls and equipment that would be operated in normal daily operation of the 
vehicle shall be located for easy access and operation. 

5. CLIMATE CONTROL 

5.1. General 
All of the existing HVAC equipment shall be replaced with new R22 units to operate on 480 volt, 3-phase 
power of the same style and type as presently installed on existing NCDOT equipment. Any remaining steam 
or hot water piping and asbestos insulation shall be removed and properly discarded. 

5.2. Air Distribution 

5.2.1. Air Intake and Exhaust 

All fresh air intakes shall be modified as necessary to include provision for a manually operated damper with 
control accessible only by qualified personnel, to allow for the percentage of fresh air to be set and/or 
adjusted as necessary. 
 
New exhaust fan assemblies shall be installed as necessary to modernize the existing system, using 
assemblies of the same style and type as presently installed on existing 66 Seat Coaches. 

5.2.2. Ducts 

All of the overhead HVAC duct work which is retained shall be cleaned, washed, and disinfected. 
 
A new evaporator flexible air duct for use with overhead electric heat, with high-temperature material shall be 
installed. 
 
As the ceiling structure throughout the body of the car will be modified, a majority of the existing ductwork 
may require extensive rework or reconfiguration.   

5.2.3. Air Filters and Holes 

The existing filter frames shall be cleaned, repaired, and repainted.  The hardware shall be restored to 
working order, gaskets renewed, and new filters installed with a hinge style frame for filter access.  Filter 
frames shall use 16”x20”x2” disposable filters wherever possible. 

5.2.4. Diffusers and Grilles  

If practical, air duct grilles shall be restored to their original bright metal finish, or painted to match grilles and 
diffusers used in existing 66 Seat Coaches. 
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5.3. Temperature Controls 

5.3.1. Emergency Blower Shut Off Switch  

An emergency blower shut-off switch shall be located at each end of the cars and shall be used in case of fire 
to shut off the blower and exhaust fans.  Each switch shall include provision to be “sealed” to prevent 
tampering. 

5.3.2. Temperature Control Panel 

This panel shall be located adjacent to or inside the electric locker. All controls normally required for day-to-
day system operations shall be located on this control panel. 

5.3.3. Thermostats 

New fixed temperature thermostats for each heating and cooling application shall be installed to conform to 
best practice for each application (Ogontz is the preferred OEM).  The Contractor shall locate each thermostat 
in the return air duct and filter location as necessary for physical protection, yet allowing the desired ambient 
condition to be monitored. 
 
Refer to NCDOT document #0001413A for thermostat set points. 

5.3.4. Sensors 

New air motion sensors and thermal over temperature sensors shall be installed in locations matching as 
installed on existing 66 Seat Coaches. 

5.4. Air Conditioning 

5.4.1. Evaporator and Blower  

In as much as practical, cars shall be converted to use "stock" packages, of the same style and type as 
presently installed on existing NCDOT equipment.  All existing assemblies shall be removed.  In any case, the 
Contractor shall take appropriate care to "match" blower assemblies to each application for proper system 
design.  If the existing units cannot be economically reconditioned, Contractor shall furnish new units of the 
same style and type as presently installed on NCDOT equipment.  Contractor to insure that condensation is 
fully captured by the pan from the coils and any associated piping.  Contractor to furnish and install new drain 
lines from the pan to under the carbody.  Protect these drains with "kazoo" style protectors. 

5.4.2. Compressor/Condenser 

In as much as practical, cars shall be converted to use "stock" packages, of the same style and type as 
presently installed on NCDOT equipment.  All existing assemblies shall be removed, reconditioned (if the 
appropriate style and type), or held for disposition.  If the existing units cannot be economically reconditioned, 
Contractor shall furnish new units of the same style and type as presently installed on NCDOT equipment. 

5.4.3. Compressor Controls  

New pressure controls, local control switch, pressure gauges, etc. shall be provided with the 
compressor/condenser unit. 

5.4.4. Accessories (Vibration Eliminator, Moisture Indicator, etc.) 

New accessories as required shall be provided with the compressor/condenser unit. 

5.4.5. Piping 

Any remaining piping shall be removed and retired.  New piping shall be installed in a manner allowing for 
efficient maintenance using a minimum number of fittings.  Sufficient clamps shall be installed to insure rigidity 
of all piping and vibration supression.  Refrigerant lines shall be of seamless copper tubing Type-K.  All piping 
shall be joined using silver solder. 
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All piping shall be deburred after cutting and thoroughly blown out after installation. 
 
A pressure test shall be done prior to charging. 
 
All lines shall be appropriately insulated with new materials. 

5.5. Heating 

5.5.1. Duct 

The overhead HVAC unit shall be equipped with two stages of electric heat.  The unit shall be equipped with 
air flow switches and a high temperature cut-out switch that shall open upon an overtemperature condition to 
prevent cycling in case of high temperature conditions.  Please note that this car will use 240 volt units. 

5.5.2. Floor 

The existing floor heat system shall be removed from service and retired.  Using junction boxes and elements 
of the same style, type, and layout as presently used in 66 Seat Coaches, provide and install a new floor heat 
system (to operate at 240 VAC). 
 
Supply and install new parts to complete a three zone installation.  Floor heat in the Coach Section shall 
alternate between two of the zones, so no part of the seating area is completely without floor heat should a 
circuit fail.  Include sufficient floor heat in the restrooms for comfort and freeze protection; to be circuited on 
the third zone (independent, local thermostat).  Furnish new thermostats.  Detail and layout shall match 
existing 66 Seat Coaches. 
 
Provide and install new heater shield throughout car to match as currently equipped in existing 66 Seat 
Coaches. 

5.5.3. Freeze Protection 

Water System Antifreeze 

The undercar water tank filler lines and piping shall be protected against freezing. A new heat blanket and 
thermal limiting controls shall be installed on the water tank as currently equipped on existing 66 Seat 
Coaches. The tank water temperature shall be maintained between +45° to +55°F with an outside 
temperature of -40°F and a wind factor of 120 mph. 

Automatic Drain Valves 

Valves shall be Ogontz and shall be located at the low point in the piping so as to discharge all water lines 
and water tank whenever the inside car or water temperature falls to 35°F or below and the car is off power.  
The valve shall have an internal heating element which shall warm and close the valve for refilling when 
power is restored to the car. devices shall be mounted so as to permit easy testing.   

Drain Heaters 

All drains shall be protected from freezing by means of 120 VAC heaters.  Drain heaters shall be controlled by 
a separate thermostat, and shall operate when the outside temperature falls below 45°F. 

Water Piping 

All water piping and water fill lines shall be constructed of copper tubing and protected against freezing by 
application of self-controlled heat tape.  Piping shall be protected against freezing to -40° minimum, outside 
temperature. 
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Control 

Provide and install a new automatic freeze control package of the equivalent style and type as presently 
installed in 66 Seat Coaches. (this function may be contained within the balance of the climate control system, 
if desired). 

6. LIGHTING, CONTROLS AND CONVENIENCE OUTLETS 

6.1. Power System And Controls 

6.1.1. Power Source 

The car will include provision for power source from the HEP Trainline only. 
 
Power for 240 volt circuits shall be supplied by 480/240 volt step down transformers (Delta connection).  
Power reading lights shall be supplied by 480/28 volt step down transformer(s) (Delta connection).  Power for 
120 volt circuits shall be supplied by 480/120 volt step down transformers (Delta connection).  Contractor 
shall furnish and install all new Westinghouse "EP" series transformers. 

6.1.2. Controls and Switches 

Provide and install new distribution panel and/or switch panel packages of the same style and type as 
presently installed in existing 66 Seat Coaches. 

6.2. Lighting 

6.2.1. General Arrangement 

Arrangement shall match existing 66 Seat Coaches.  

6.2.2. Incandescent 

Incandescent lamps which operate from the battery system shall be rated at 80 volts for long lamp life.  
Incandescent lamps which operate from the 120 volt transformers shall be rated at 130 volts for long lamp life. 

6.2.3. Ballasts 

All ballasts shall be installed as new. 

6.2.4. Emergency Lighting 

All emergency lighting within the carbody shall be provided by separate, incandescent lamps either within the 
existing fixtures, or with separate, new fixtures (style and layout of emergency lighting shall match existing 66 
Seat Coaches).  The emergency lighting shall be controlled so as to be activated only in the event of a failure 
of the normal power source for the car.  The lighting shall be implemented in such a manner so as to facilitate 
the evacuation of the car in an emergency, and shall provide at least two hours full operation maintaining 
such lighting levels as required by FRA, APTA, or other regulations. 

6.2.5. Aisle Lights 

Aisle lighting shall be installed and tied into the vestibule light circuit. Aisle lights shall be installed in aisle 
facing seat pedestals starting at the B-end first seat assembly on the left side of the car and alternate aisle 
sides on every other row throughout the car. 

6.2.6. Internal Lighting Fixtures 

New interior light fixtures shall be installed matching existing 66 Seat Coaches. 
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6.2.7. Ground Lights 

New ground lights (74 VDC operation) at the vestibule step areas shall be provided of the same style and 
type as presently installed on NCDOT equipment.  

6.2.8. Vestibule Lights 

Existing vestibule ceiling light fixtures shall be removed and retired. New LED light fixtures (74 VDC 
operation)shall be installed to match those as equipped in existing 66 Seat Coaches.  

6.2.9. A End Door Light 

Existing A end door light fixture shall be removed and retired. A new 74 VDC light fixture shall be installed 
matching existing 66 Seat Coaches.  

6.2.10. Marker Lights and Resistors 

Marker light assemblies shall be removed and renewed. Marker light box shall match existing design as 
currently installed on existing 66 Seat Coaches. 
 

 

Marker Light and Housing Assembly 
 
The marker light resistors and associated terminal blocks shall be mounted as part of the loop relay panel 
assembly of the same style and type as presently installed on NCDOT equipment. 

6.3. Convenience Outlets 

6.3.1. Electric Locker GFCI Outlet 

One GFCI, in-line120 VAC type outlet shall be provided in the electric locker. 

6.3.2. Undercar GFCI Outlets 

One (1) GFCI, in-line 120 VAC type outlet shall be located adjacent to the AC Compressor gauge box. The 
outlet shall be protected by a weatherproof cover of adequate design for the undercar operating environment 
and labeled “120 Volts”. 

6.3.3. Standard Interior Outlets 

The following 120 VAC outlets shall be provided and tied into separate left and right side GFCI, ground 
protected circuits with resets located in the electric locker. 
 
Two outlets adjacent to each table at the A end of the coach section; 
One outlet in each restroom; 
One outlet adjacent to the handicap seating area. 
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One outlet set at each seat, using the Wiremold mounting and outlet system.   

6.3.4. Plates 

Outlet plates (inside the carbody) shall be stainless steel.  These plates shall be identified as “120 Volts”.  
Identification stickers shall be applied to the outlet plate. NCDOT shall be responsible for providing 
identification stickers. 

7. COMMUNICATIONS / AV / DATA 

7.1. Conductor’s Signal 
A signal push button switch shall be located in the vestibule ceiling at each end of the car.  The push button 
switches shall tie into the control trainline wiring through a diode located on the loop relay panel, and shall 
energize the #22 communication trainline wire. 
 
The signal push buttons shall be of ample capacity (3 amp inductive minimum) to operate six magnet valves 
connected in parallel.  Each coil shall have a resistance of 305-335 Ohms at 21° and shall be rated at 18 
Watts at 75 VDC. 
 
Contractor shall provide and install a new loop relay panel of the same style and type as presently installed in 
existing 66 Seat Coaches. 

7.2. PA/Intercom 
The cars shall be equipped with the latest Amfleet-type PA system as manufactured by Safetran.  The PA unit 
shall be housed in a Safetran housing in the B-end hallway next to the electrical locker door and above the 
emergency tool case.   
 
New speakers shall be installed in the passenger area. Speaker installation in the restroom area shall be 
located in a similar manner and location as currently installed on existing 66 Seat Coaches. All speakers shall 
be arranged for replacement from the exposed side. 

8. AIR BRAKE SYSTEM 

8.1. General 
The original braking systems will require a complete replacement to current standards.  These  cars shall be 
converted to 26 schedule equipment.  Any parts not existing, and/or those existing items not capable of being 
economically refurbished to “like new” condition shall be of “new” construction from the OEM. 
 
All existing brake control valves not being returned to service shall be returned to NCDOT Capital Yard.    
 
For a general reference as to NCDOT practice, please refer to NCDOT drawing #0000308A, 26C Brake 
Piping Schematic.   

8.2. Carbody Components 

8.2.1. Air Signal Trainline 

If equipped, air signal line piping shall be removed and discarded, including piping to the vestibule area. 

8.2.2. Car Main Reservoir Trainline 

If the existing system does not comply with current standards and practice, a new main reservoir line ( 1" 
SCH80 A 53 pipe), complete with all valves, connections, hoses and glad hands, shall be installed.  Note that 
the water raising system shall be fed from this trainline. 
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8.2.3. Brake Pipe Trainline 

All piping, joints, connections, valves, angle cocks and hoses shall be inspected for leaks and proper 
operation. Recondition or replace with new to conform to AAR specifications.  Renew all hoses and rubber 
goods. 

8.2.4. Air Reservoirs 

All reservoirs shall be inspected, hydrostatically tested, checked for leaks, and restored to as-new condition.  
Each reservoir shall have new locking condensate drain valves installed. 

8.2.5. Truck Components-Disk Brake 

All components shall be refurbished as part of the "40 year" refurbishment of the trucks, in accordance with 
current Amtrak SMP instructions. 

8.2.6. New Decelostat Equipment 

Furnish and install new WABCO E-7 decelostat equipment package per OEM recommendations, including all 
valves, piping, wiring, etc. 

8.2.7. Handbrake 

The original hand brake shall be retained.  The brake unit, linkage, and all hardware shall receive AAR COT& 
S and be renewed to as-new condition.  The linkage shall be designed to properly function with the 3P retrofit 
truck arrangement. The hand brake shall be suitably protected during grit blast operations. 

9. INTERIORS 

9.1. Applicable Drawings 
Refer to NCDOT drawing #0000249B for an overview of the proposed interior. 

9.2. Equipment To Be Removed 
The following items are to be removed from the cars: 
·  Wall panels 
·  Electric Locker Enclosures and Equipment 
·  Ceiling Ductwork 
·  Window Shades 
 
All hardware (latches, catches, hinges, etc., not fasteners), fixtures, etc. to be removed intact wherever 
practical and returned to NCDOT.   

9.3. General Comments 
Finishes and Colors shall match as displayed in existing 66 Seat Coaches. In the event exact matches cannot 
be provided, the Contractor shall provide equivalent, or “as close as possible” matches.  
 
All materials shall conform to NCDOT Specification 9803, Smoke, Flammability and Toxicity as shown in 
NCDOT document #0000789A. 

9.4. Interior Finish 

9.4.1. General 

Interior parts of the same drawing or part number shall be interchangeable between positions within cars and 
between cars.  For commonality, an attempt shall be made to use parts identical to those used on other 
refurbished 66 Seat Coaches. 
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Interior linings shall be attached to structure using aluminum or stainless steel mouldings.  The use of 
mechanical fasteners to install interior components, although allowable, shall be kept to a minimum.  Where 
used, mechanical fasteners shall be covered and where possible they shall be covered with a color 
coordinated trim strip, aluminum or stainless steel snap or retained moulding. 
 
Plastic and plastic laminates shall be integrally colored in the exposed face.  It shall have a surface finish that 
will inhibit the retention of dirt, marker pens, and spray paint graffiti.  Balanced sheets shall be used whenever 
possible to prevent warpage. 

9.4.2. Partitions 

The car builder shall install new interior partitions and low mounting channels, extrusions, battens and fixtures 
similar to that presently found in existing 66 Seat Coaches.  Any recycled hardware that is visible to the 
passenger shall be cleaned and restored to like-new condition. 
 
Aluminum sections identical to those used on the 66 Seat Coaches shall be used for connecting partitions-to-
partitions, partitions-to-ceilings, partitions-to-floor, and partitions-to-sidewall.  Aluminum joints shall not be 
used at floor connections.  All floor connections will be fabricated and/or manufactured from stainless steel. 
 
New partitions shall be plymetal with stainless steel sheets bonded to marine grade plywood on both sides of 
each panel.  High pressure laminated melamine shall be bonded to the partition. All partitions shall comply 
with NCDOT document #0000789A “Specification 9803, Smoke, Flammability and Toxicity Standards”. 

9.4.3. Decorative Partitions 

New decorative partitions shall be installed at the A End of the car and shall divide the passenger seating 
area from the passenger table area at the A End.   One decorative partition shall be installed on each side of 
the car with the center opening between the decorative partitions forming the passenger walkway or aisle. 
 
Within each decorative partition assembly an etched safety glass panel shall be installed.  Each glass panel 
shall have the etched or blasted Seal of the State of North Carolina, sized to fill at least 80% of the 
unobstructed open area.  Installation and removal of the glass panel shall be accomplished without the 
necessity of removing or disassembling the decorative partition except for removal of trim or retainers in and 
around the glass panel.  Glass panel shall be a nominal .750" thick, clear safety glass.  When installed, this 
pattern shall face the main body of the coach seating section. 
 
Decorative partition assemblies shall be secured to the side walls, floor and ceiling structure of the car. 

9.4.4. Side Wall 

Insulation & Sound Deadener 

Side walls of car shall be insulated with fiberglass insulation applied to existing side sheathing by application 
of a spray adhesive which will bond the insulation batts to the sheathing. 
 
In those areas where new sound deadener shall be applied, fiberglass insulation batts shall be applied 
directly to the wet sound deadener. 
 
Sound deadener shall be applied (minimum 1/4" thick) to all new, repaired or modified areas of the side 
sheathing.  Application of sound deadener shall be in accordance with manufacturers recommendations and 
procedures. 
 
Sound deadener shall be not contain asbestos or other hazardous materials, shall be water proof when cured 
and shall meet applicable FRA, APTA, AAR, and NCDOT smoke and flammability requirements and 
standards. 
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Side Wall Construction 

Side walls shall be lined and covered with .750" thick plymetal paneling (construction of plymetal panels to be 
marine grade plywood covered both sides with .015" to .025" thick aluminum sheeting, total panel thickness, 
plywood and aluminum to be .750"). 
 
Stainless steel, flat socket head screws and/or stainless steel structural monobolts shall be used to attach 
plymetal panels to side frame structure.   
 
Plymetal panels shall be cut and fitted around window openings and other areas where cutouts or opening 
are required. 
 
Trim shall be painted or powder coated to match melamine and / or as defined in NCDOT Color and Material 
Schedule or applicable drawings. 

Wainscot Panels 

Wainscot panels shall be rigidized metallic laminate panels, .125" thick. 
 
Vertical joints between wainscot panels shall be capped and retained by the installation of an aluminum or 
stainless steel “Tee” trim section.  Top and bottom edges of wainscot panels shall be secured to side wall 
lining panels with flat head stainless steel screws.  Screws to be installed so they are covered by window sills, 
heat guards or other trim and are not exposed to passengers.  Corners and/or ends of wainscot panel runs 
shall be trimmed.  
 
One set of 120 VAC Wiremold outlets shall be installed at each seating section as installed on existing 66 
Seat Coaches. 
 

 

Wall / Wainscot Application 

Pier Panels 

New pier panels manufactured from .125" thick balanced melamine and new finish trim will be installed at all 
existing pier panel locations. Where relocation of existing and/or installation of additional side frame windows 
units has been accomplished the area(s) between the window units will be covered and trimmed to match the 
balance of pier panels in the passenger seating area of the car. Screws to be installed so they are covered by 
lower frieze panel trim, window sills and/or vertical window trim.  Corners and/or ends of pier panel runs shall 
be trimmed. 
 
Trim shall match melamine as equipped in existing 66 Seat Coaches. 
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Frieze Panels 

Frieze panels shall be manufactured from .125" thick balanced melamine and installed using flat head 
stainless steel screws.  Screws to be installed so they are covered by pier panel trim and side ceiling panel 
trim. Vertical seams or joints between frieze panels shall be capped and retained by the installation of an 
aluminum or stainless steel “Tee” trim section.   Corners and/or ends of pier panel runs shall be trimmed. 

9.4.5. Ceiling Panel Arrangement 

Center Ceiling  

New structural framing shall be installed to support the center ceiling arrangement including air distribution 
ducts, air diffusers, fluorescent lighting, ceiling panels and trim. 
 
Ceiling panels shall be .500" thick aluminum plymetal panels with surface exposed to passengers covered 
with .032" thick melamine laminate. 
 
Joints and seams between ceiling panels, junction of ceiling to side ceiling and air diffusers/lighting shall be 
trimmed by stainless steel, aluminum or plastic snap moulding.  Installation of a retainer channel which shall 
be secured to the various panels and wall sections by stainless steel hardware and hidden from passengers 
view after the installation of the snap moulding. 

Air Diffusers 

Air diffusers shall be installed and secured on both longitudinal sides of the center air duct arrangement and 
shall extend from the B end low ceiling header to the A end low ceiling header.   
 
Reinforcement, bracing and supports shall be installed support and hold the air diffusers in place.  Installation 
shall be free of noise, vibration, rattle or unnecessary movement. 
 
Air diffuser installation shall be arranged so that the bottom of the diffuser assembly shall be flush with the 
untrimmed surface of the ceiling panels and light fixtures.   
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Existing 56 Seat Coach High Ceiling 

Center Aisle Lights & Diffuser 

 

Emergency Access Panels 

Two new emergency access “kick-out” panels shall be installed in the passenger area as installed in NCDOT 
56 Seat Coaches. Panels shall provide access to ceiling and roof area below the exterior emergency roof 
access signage decal. Panel shall be secured to ceiling such that no tools shall be required to remove. One 
panel shall be located at the B-end right side recycle bin area, with the second diagonally opposing located on 
the left side of the car above the last section of baggage rack. 

Low Ceiling, B-End 

New low ceiling panels, access doors and trim shall be installed at the B-End of Car and shall form the ceiling 
nest for the hallway, rooms, and luggage rack areas.  New melamine faced, plymetal panels shall be installed 
and secured to existing, new or modified supporting frames. 
 
Access doors or openings for maintenance of the HVAC system equipment, light fixtures, speakers, air 
outlets, return air, etc to be installed in, on or above the ceiling panels shall be installed, trimmed, secured 
and finished to match existing 66 Seat Coaches. 

Low Ceiling, A-End 

New low ceiling panels with new air diffusers and light fixtures shall be installed. 
 
New air ducts shall be fabricated and installed above the low ceiling frame work and panels to allow the 
heated or cooled air from the HVAC system to flow into the new air diffuser units.  A transition duct and 
adapter assembly will connect the new low ceiling air duct to the new air ducts at the high ceiling and will be 
of the same general design and installation. 
 
Access doors or openings for maintenance of the HVAC system equipment, light fixtures, speakers, air 
outlets, return air, etc to be installed in, on or above the ceiling panels shall be installed, trimmed, secured to 
match existing 66 Seat Coaches.. 
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9.4.6. Baggage Racks 

Contractor shall provide new baggage racks and mounting arrangements (tapping plates, etc.) to 
accommodate new Amfleet style baggage racks, appropriately secured to the carbody side wall structure. 
Baggage racks shall match style as in existing 56 Seat Coaches. 
 
The baggage racks shall be equipped with provisions for LED style reading lights as equipped in existing 56 
Seat Coaches.  Each light fixture shall have its own ON-OFF switch.  Baggage racks shall provide exhaust 
ducting over the seat areas. 

 

LED Reading Light Assembly 
 
 
Wiring for the reading lights will be run within the baggage racks and terminated onto terminal boards or strips 
installed in each baggage rack section.  All wiring will be secured to prevent movement and vibration. 
 
Provisions for adjusting the exhaust air intake at the rear of each baggage rack section shall be accomplished 
by installation of drilled and baffled melamine or other approved material panels.  Baffling of the exhaust air 
intake shall be accomplished by the installation of easily accessible plastic or rubber plugs or inserts into the 
baffle holes as required to balance the air flow. 

9.4.7. Luggage Compartment 

Luggage shelves shall be installed in the B end of the car adjacent to the accessible restroom.  These shelves 
shall be .75" plymetal, rubber tile-covered topside, and make use of stainless steel edge moldings.  The back 
wall and transverse partition faces shall be covered with the same rigidized metal sheets as used for the 
wainscot application. 

9.5. Compartments, Lockers, Doors, Hatches 

9.5.1. Restroom Doors 

Restroom door shall be new complete with hardware and equipped to indicate Toilet Occupied.  The 
accessible restroom door shall be a sliding-type and be equipped with a door closer to prevent opening in 
transit if not latched.  Both restroom doors shall be capable of being locked from the inside by the passenger.  
This lock shall be capable of being overridden by the train crew using an Amtrak standard coach key from the 
aisle side.   

9.5.2. PA System Door 

The public address control panel access door shall be stainless steel equipped with a locking assembly and a 
small pull handle to aid in opening the door. 

9.5.3. Electric Locker Doors 

The electric locker door (entry into the locker) shall be equipped with a pencil lock. Separate provision shall 
be made for application of an equipment seal, to indicate tampering with the equipment within. Frames and 
maintenance record holders shall be installed on the inside face of the new electrical control panel door. 
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The control panel door (entry into the control panels) shall be a bi-door style as currently installed on existing 
66 Seat Coaches and equipped with a pencil-type lock.  
 
Access to the exhaust blower above the locker shall be provided 

9.5.4. Trainman’s Lockers 

One trainman’s locker shall be provided on the A end, right side of the car.  The locker doors shall be 
equipped with a lock operable by an Amtrak standard coach key.  The interior of each locker shall be 
equipped with a coat hook, a bar for hanging bags, and a shelf.  . 

9.5.5. Trash Receptacle Lockers 

One trash receptacle (container) locker shall be installed at the A end of the car on the right side as part of the 
Trainman’s Locker. The locker door shall be equipped with a pencil lock and a free swinging access door that 
opens into the trash receptacle. 
 
A fire extinguisher and first aid kit locker with a clear fold up door shall be incorporated into the locker 
assembly.  

 

A-End Locker Arrangement – Right Side 
 
The interior walls and floor of the trash receptacle locker shall be constructed and/or covered with stainless 
steel, 2B finish.  All edges, joints and seams shall be sealed to prevent water or other liquids from seeping out 
of the compartment. 
 
One durable plastic trash receptacle with handles front and rear and covers such as are in use in the existing 
66 Seat Coaches shall be provided for each locker.   

9.6. Floor Covering 

9.6.1. Carpet 

The floors shall be carpet covered.  Carpet shall be installed using tackless strip over .25" foam rubber 
underpad.  The carpet shall be installed in three longitudinal strips with a center aisle strip.  All free carpet 
edges, except those beneath the heater guards, shall be captured in moldings.  Carpet edges beneath the 
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heater guards shall require no captive moldings. An HPPL strip shall be installed on each side of the aisle 
throughout the entire passenger seating area. 

 

Carpet Installation with HPPL   
 
 
Carpet may be spliced to form a continuous strip, however, the Car builder shall insure that joined sections of 
carpet are from the same dye lot.  Splices shall be sewn and hot-melt glued. 

9.6.2. Rubber Flooring 

·  The ends of the car in the passageway areas shall be covered with non-slip rubber flooring. 
·  Restroom floors shall be covered with non-slip rubber flooring. 
·  The electric locker floors shall be covered with non-slip rubber flooring. 
·  Floor under luggage rack shall be covered with non-slip rubber flooring. 
·  Luggage rack shelves shall be covered with non-slip rubber flooring. 
·  Floor at recycle bin area shall be covered with non-slip rubber flooring. 
·  All rubber flooring shall be installed using two-part epoxy adhesive made for installation of rubber floor 

covering. 
 
Floor covering shall be of the same or equivalent material as installed on existing 66 Seat Coaches and shall 
meet all smoke and flammability requirements as displayed in NCDOT Document #0000789A. 
 
HPPL strips shall be installed in the passageways leading to the A and B end doors. A stainless steel 
footplate shall be installed to separate the carpet area from the rubber flooring area. 
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Rubber Flooring – A-End  

 

Rubber Flooring – B-End 

9.7. Drapes 
Side windows shall be equipped with folding drapes.  Drapes shall be mounted on a stainless steel rod 
arrangement running the length of the passenger seating area, with added support at window centers.  
Drapes shall open and close without racking or jamming.  Drapes shall be pleated, and when closed, exhibit 
conspicuous pleats.  Drape edges shall be reinforced to withstand frequent operation without exhibiting undue 
wear.  Drape edges shall have metal snap fasteners to maintain closure when drawn.  A tie-back strap shall 
be provided at the pier panels (attached thereto) to maintain the drapery in the open position, such fastening 
to be by metal snap fitting. 

9.8. Coach Seats 
Contractor shall provide new seat assemblies to match those used in existing NCDOT Coaches. Seats shall 
be 46" wide, and feature adjustable, individually reclining seat backs.  Two outboard, padded armrests shall 
be provided and shall house the seat back recline mechanism (maximum recline angle to match existing 
seats in NCDOT Coaches).  No ashtrays or center armrest are to be provided.  Each seat back shall be 
outfitted with a magazine pouch and folding tray table that shall be unaffected by seat back inclination as well 
as a footrest with adjustable positions. The contractor shall install and test all seat assemblies as per OEM 
requirements. 
 
Each seat shall be fully-rotating with a foot-operated anti-rotation lock (except at table section and seats at 
decorative partition.  The anti-rotation lock shall be easily accessible from the aisle for train and maintenance 
crews. 
 
The seat shall be capable of rotating out of sequence when mounted at the car’s present seat spacing of 
41.25".  It shall be desirable, but not mandatory, that the seats rotate in a single motion without requiring 
movement to the centerline of the car to clear the side walls. 
 
Seat installation shall be a single aisle pedestal with sidewall mount to be configured so as to permit the 
servicing of floor heat units without requiring the removal of the seats or seat mounting arrangements. 
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Seat Assembly - Front 

 

Seat Assembly - Back 

9.9. Table Seating Area 
A melamine covered folding table approximately 24” x 42” shall be placed between the two fixed, non 
reclining, facing seat assemblies at the “A” end of the car.  The table shall be wall mounted and have a 
pedestal support at the aisle end.  The table tops shall be 1” thick and free of sharp corners, burrs, holes, 
blisters or other imperfections. The table flaps shall fold in to approximately 12” x 42” and shall be equipped 
with heavy duty hinges. Table finish and color shall match existing 56 seat coaches. 
 

 
Folding Table – Closed Position 

 

Folding Table – Open Position 

9.10. Wheel Chair Area 
A fully compliant wheel chair and wheel chair bound passenger restraint system shall be installed and 
attached to car structure and/or partition separating restroom from passenger seating area. Seat Belts and 
mounting brackets shall be black in color. 

9.11. Window Sills 
Sill caps shall be replaced with new, melamine-faced wood-core units.  Window sills shall be fabricated with 
extensions that will span the area of the pier panels between adjacent windows and installed so the joint 
between adjacent window sills meet in the center of a pier panel (trimming of the window sill extensions may 
be required to accomplish the required joint location) and a brushed stainless steel trim cap installed over 
each joint.   
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9.12. Fire Extinguishers 
A 10lb Dry Chemical or equivalent fire extinguisher shall be provided at each end of the car.  One 
extinguisher shall be located in the B-end emergency equipment cabinet, another shall be located in the A-
end emergency locker. 

9.13. B End Emergency Tools Case 
A emergency tool case with the following items shall be provided at the vestibule end of the car (built into the 
aisle partition of the electric locker): 
 
 Fire Extinguisher 
 First Aid Kit (25 Person) 
 Sledge Hammer (5 lb) 
 Pry Bar 
   
The tool case shall be provided with a spring-hinged, clear, polycarbonate door and a flush-type latch.  
 
The sledge hammer and pry bar shall have N.C.D.O.T. permanently marked on each item. 

9.14. A End Emergency Tools Case 
An emergency tool case shall be installed above the right side Trainman’s and Trash Receptacle Lockers at 
the A end of car. The tool case shall be provided with: 
 
 Fire Extinguisher 
 First Aid Kit (25 Person) 

 
The emergency tool case shall be provided with a spring-hinged, clear, polycarbonate cover and a flush-type 
latch 

9.15. Signage 
All decals, signs, warnings, and passenger information notices shall be installed and located in accordance 
with all applicable FRA, APTA, Amtrak, and NCDOT requirements.  
 
Refer to NCDOT document # 0001494A NCDOT Fleet Interior & Exterior Signage & Decals for a list of decals 
and signage.  
 
Interior signage shall be NCDOT issued items. NCDOT will advise on installation of all decals and signs to 
assure compliance with all standards. 

10. TRUCKS 

10.1. Description 
The car is equipped with cast steel, four wheel, integral pedestal outside swing hanger trucks manufactured 
by General Steel Industries.  Please refer to NCDOT drawing #0001016 for the general arrangement drawing. 

10.2. Wheels And Axles 

10.2.1. Axles 

Axles shall be inspected, qualified, and retained unless AAR-condemnable defects or bearing incompatibilities 
are found. 
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10.2.2. Journal Bearings 

New Timken EE-class, non-field lubrication (NFL) roller bearings shall be installed. 

10.2.3. Wheels 

The original wheels shall be recontoured to a 1-in-40 profile and retained. Wheels shall be replaced in kind if 
less than two inches of tread remains or if any AAR-condemnable defects are found.  The use of rim stamped 
wheels is prohibited. 

10.3. Truck Reconditioning 
Trucks shall be removed from the car, completely disassembled, and all parts grit-blasted to white metal. 
Existing decelostat equipment shall be removed and retired. Air brake piping and hoses shall be replaced with 
new units. Existing shock absorbers shall be replaced in kind with new units. Trucks shall be rebuilt in 
accordance with Amtrak’s current 40 year rebuild requirements. In addition to this, once blasted to white 
metal, all parts shall be visually inspected for cracks. Critical areas, such as the bolster center bearing area, 
spring seats, pedestal area, the area around holes and the areas of abrupt change in cross section, shall be 
magnafluxed or tested with dye-penetrant for cracks. Such test results shall be provided to NCDOT prior to 
reassembly of trucks.  Any repairs to cracks shall be in accordance with AAR, Amtrak, and Buckeye Steel 
Castings procedures and limitations. 
 
To maintain continuity throughout the NCDOT fleet, the N33271 pattern trucks shall be reconfigured to 
operate with a 3P style drop-in brake beam. The new 3P brake beam shall match in form, function, and 
design as brake beams currently equipped on NCDOT Coaches. 
 

 

3P Brake Beam 
 
All wear plates, liners, roller bearing adapters, journal housings, and fillers shall be inspected and replaced if 
found to be beyond wear tolerances as established by AAR, Amtrak, and General Steel Industries. All rubber 
bushings and fiber pads shall be replaced in kind with new items, as specified by General Steel Industries. All 
pins shall be inspected and if found to be loose, corresponding holes shall be repaired and bushings 
replaced. Oversize pins may be installed if part geometry will allow this modification without loss of structural 
integrity. 
 
Trucks shall be modified to match NCDOT’s existing 81986 truck assemblies which are equipped with a 
lateral damper bracket assembly and new lateral damper.  
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Lateral Damper Modification 
 
 
After inspection and repair, and prior to reassembly, all truck parts, except wheels and axles shall be given 
one coat of rust inhibitive primer and two coats of black enamel finish paint. 
 
Following assembly, trucks shall be checked with a trammel bar to insure squareness within tolerances 
established by Amtrak and/or General Steel Industries. Trucks that are out of square shall be brought into 
tolerance using Amtrak and/or General Steel Industries recommended procedures.  All Tramming charts 
(before and after work) shall be provided to NCDOT. 

10.3.1. Truck Ground Straps 

Please refer to Section 4.4.4 above. 

10.4. Springs & Spring Height 
Springs shall be inspected for condemnable defects and qualified to OEM specifications for proper spring 
rates. Defective springs shall be replaced in kind with new items. Springs shall be given one light coat of clear 
polyurethane varnish prior to reassembly of the trucks. 
 
The Contractor shall be responsible that the completed car be equipped with the proper spring package to 
insure correct height and ride performance. 
 
The Contractor shall provide NCDOT with all drawings, ordering reference, etc. for all springs, to enable 
future replacement orders. 

11. COUPLER AND DRAFT GEAR 

11.1. Coupler And Yokes 
The car is equipped with AAR Type-H tight lock couplers and AAR tight lock coupler yokes. 
 
Couplers and yokes shall be removed from the cars, completely disassembled, and grit-blasted to white 
metal. All parts shall be visually inspected for cracks.  At critical areas such as around the coupler pin area 
and the head-to-shank transition, dye-penetrant or magnaflux methods shall be used to inspect for cracks. All 
parts shall be checked against AAR gauges for wear and contour. Any parts failing to pass condemnable 
limits shall be replaced in kind or repaired in accordance with AAR standard procedures.  Results of the 
coupler and yoke inspections and tests shall be provided to NCDOT prior to reassembly. 
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11.2. Draft Gear 
Draft gear shall be removed from the cars in accordance with OEM procedures, and visually inspected for 
wear. Draft gear shall be tested to assure that compressive capacities are within acceptable limits. Units 
found to be unacceptable shall be replaced with new units. 

11.3. Uncoupling Rods 
The uncoupling rods and brackets shall be inspected for wear and proper function, and shall be restored to 
like-new condition. 

11.4. Coupler Carrier 
The existing coupler arrangement shall be removed and retired.  Replace with new materials in the same 
style and type as presently installed on existing 66 Seat Coaches.  Provide new  springs, bushings, bolts, etc. 

12. WATER SYSTEM 

12.1. Description 
The new water system shall utilize a new tank and tank shroud, water raising system, and fill valves. All 
existing, if equipped, water piping and valves shall be removed and discarded. New piping and valves shall be 
installed according to locations on existing 66 Seat Coaches. All piping shall be new, copper Type-K, except 
where noted differently. Self-limiting, electric heat trace tape shall be applied to undercar piping. The water 
tank shall receive a new heat blanket design. All drains shall have electric drain heaters and insect eliminators 
(kazoos) installed. New insulation shall be applied to the undercar tank and piping, and the system shall have 
an automatic and a manual drain valve for freeze protection.  

12.2. Water Storage And Distribution 

12.2.1. Water Tanks 

The Contractor shall furnish two new water tanks of stainless steel construction to equal an overall capacity of 
150 gallons each, and mounted side by side and on the centerline of the car structure.  Tanks shall include 
provisions for at least a 1 ¼” output/drain connection, a 1” fill connection, and a ¾” air/vent connection.  Tank 
shall be fabricated to include interior baffles as required to reduce or prevent undesirable motion of 
contents.Water tank shall be freeze protected with an “electric blanket” style wrap. 

12.2.2. Fill System 

The Contractor shall install a new water fill system to match existing NCDOT cars on each side.  The 
drain/blowdown connection shall extend out through the bottom sheet of the fill shroud and drain to the 
ground.  The new water fill system shall be enclosed in a protective enclosure with a latch equipped fold up 
cover assembly retained by magnetic keeper. 
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12.2.3. Drain System 

Located within the water tank shroud, the Contractor shall provide (in parallel connection) both an automatic 
drain valve and a manual drain valve.   

12.2.4. Water Pressurization 

The system shall be pressurized normally from the Main Reservoir trainline, via a new A-1-A Combination 
Governor & Reduction Valve assembly and associated new reservoir.  Nominal water system pressure shall 
be adjusted to be 35 PSI.  An appropriately protected pressure gauge shall be installed so as to permit water 
system pressure to be monitored adjacent to each water fill connection.   

12.2.5. Piping 

All piping shall be new, copper Type-K with all piping connections silver-soldered. Any threaded connections 
shall utilize Teflon tape on threads at final assembly and shall be free of any leaks. 
 
All water piping shall enter the carbody from within the area of the water tank shroud to retain both freeze and 
mechanical protection features.  Water piping shall not be separately run exposed at any point under the car 
floor. 

12.3. Water Heaters 
Each restroom sink shall be furnished with an under sink, high capacity "flash" style hot water heater capable 
of supplying adequate hot water for hand washing. These units shall operate at 120 VAC and shall be 
mounted within each sink cabinet. 

12.4. Insulation And Shroud 
Undercar piping and valves shall be wrapped with heat trace tape. The tank shall be covered with two-inch 
thick, foil-faced fiberglass batting. Piping shall be covered with 0.75" thick pipe insulation. 
 
A new tank and fill connection shroud shall be fabricated to provide appropriate protection to these systems.  
The end plates at the water fill connections shall be separately removable to provide for servicing the fill valve 
and connections.  The assembly shall include appropriate provision for access to the piping, valves, etc. for 
inspection and servicing, without compromising the insulation or mechanical protection features.  This 
assembly shall be mounted to the carbody in such a manner as to be removable for refurbishment work in the 
future. 
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13. RESTROOMS AND WASTE SYSTEM 

13.1. General 
Each car shall have two restrooms located at the B end of the car.  One of the restrooms shall be accessible 
according to the requirements of the Americans with Disabilities Act (49CFR Part 38).  The other restroom 
shall be designated as a unisex facility. 
 
All sink drains shall drain gray water directly to the track through a heat trace wrapped drain pipe with an 
insect-barrier outlet.  All toilet drains shall run to a microphor macerator and then to a "full retention" freeze 
protected tank. 
 
Interior partitions and panels for both restrooms shall be fabricated and installed to match in form and function 
as currently equipped on existing 66 Seat Coaches. 

13.2. Sinks And Faucets 
Each restroom shall have one sink with a brushed stainless steel finish and one faucet set, mixing hot and 
cold water through a double-handled valve unit.  Faucet construction shall be solid brass with chrome-plated 
finish, designed for long service life. Faucets shall be operable with a force no greater than five foot pounds (5 
ft lbs), and in the handicap restroom, be ADA compliant.  If a self closing faucet is used it must remain open 
for at least ten (10) seconds.   
 

 

ADA Restroom Toilet &Cabinet Assembly 
 
 
Sink and Faucet shall be fabricated into a stainless steel cabinet assembly which includes a hinged trash 
disposal flap. Cabinet assembly shall have an access door underneath to access plumbing, hot water heater, 
and trash receptacle. 

13.3. Toilet And Waste System 
Each restroom shall have one toilet hopper.  The hopper shall be of a brushed stainless steel finish as shall 
be its shrouding.  Waste shall pass from the hopper through a macerator / pump and be transferred to a new 
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full-retention holding tank of approximately 300-gallon capacity located under the car.  Both restrooms shall 
utilize the same holding tank.  The holding tank shall have a three-inch IPS drain line at each side of the car 
with a ball valve and quick disconnect,  Andrews-type fittings for emptying.  The holding tank and all under car 
piping shall be wrapped with heat trace tape by the manufacturer and shall be insulated same as the water 
system.  The retention tank shall be designed and mounted so as to clear the third rail on Amtrak property 
and must meet all requirements of Amtrak’s Clearance Outline, latest revision.   Insofar as possible, toilet 
controls and indicators shall be identical to those in use by NCDOT on its existing equipment.  Failure of one 
toilet system should not prevent the use of the second toilet system (except for the common retention tank 
being full) on any given car. 

 

Undercar Waste Tank Installation 
 
The electronic controls for the waste system shall include low water, low air, tank full, tank 2/3 full and tank 
empty indicators.  The controls shall automatically shut down the toilet systems when the holding tank full, low 
water, or low air indicators are illuminated. There shall also be a manual cut-out switch accessible for crew 
operation. 
 
In as much as practical, it is desired that these toilet systems match those presently installed on NCDOT 
equipment.  Accordingly, the following OEM items should be used: 
 
Microphor # 52601  Toilet Assembly 
Microphor # 89036  Flush Button Assembly 
Microphor # 52074 & 52075 Air Panel Assembly 
Microphor # 52034  Aisle Control Panel 
Microphor # 52037  Waste Storage Tank 
Microphor # 52036  Undercar Electrical Box 
Microphor # 29085  Tank Drain Valves 
Microphor # 52086  Tank Vent Housing 
Microphor # 54016  Toilet System Status Panel 
Microphor # 52350  Toilet Closed Light Assembly 
 
OEM modifications may be required for the following assemblies: 
 
Microphor # 52000  NCDOT Waste Storage System  
Microphor # 52072 & 52073 Water Panel Assembly Delete water pump # 88029 
Microphor # 52035  Toilet Control System Modify to allow for new status panel & toilet closed light functions. 

13.4. Amenities 

13.4.1. Trash Receptacle 

Each restroom shall have a countertop mounted waste receptacle door mounted adjacent to the sink.  The 
stainless steel waste container shall be located in a cabinet below the trash door.  The cabinet door shall be 
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secured with a pencil latch.  Doors on trash receptacles shall be fabricated and installed in such a manner as 
to permit future replacement of the spring/hinge arrangement. 

13.4.2. GFCI Outlet 

Each restroom shall have one duplex 120VAC, 20 Amp, GFCI outlet installed above the sink and counter 
assembly. 

13.4.3. Grab Rails 

Accessible Restroom 

The accessible restroom shall be equipped with grab bars that meet the requirements of the ADA.  Grab bars 
will be of stainless steel construction with brushed finish. Each accessible restroom shall be equipped with 
two 30" straight grab bars, and two 30" X 16" “L” shaped grab bar.  The grab bars shall be fabricated from 
brushed stainless steel. 

Unisex Toilet Room 

The unisex restroom shall be equipped with grab bars that meet the requirements of the ADA.  Grab bars will 
be of stainless steel construction with brushed finish. Each unisex restroom shall be equipped with two 30" 
straight grab bars 

13.4.4. Toilet Paper Dispenser 

Each restroom shall have a surface mounted toilet paper dispenser with a hood to protect the paper.  The unit 
shall be stainless steel, satin finished.  Toilet paper shall be in roll form. 

13.4.5. Mirror / Towel Dispenser 

Each restroom shall have a separate framed mirror (laminated safety plate glass) over the sink with a wall 
mounted towel dispenser with a capacity of 600 C-fold towels located adjacent to the mirror and above the 
sink.  The towel dispenser shall have a cylinder lock of the same keying as those on existing NCDOT 
equipment. 

13.4.6. Soap Dispenser 

Each restroom shall have an Amtrak Style counter mount soap dispenser adjacent to each sink. 

13.4.7. Baby changing Table 

A baby changing table shall be provided in the accessible restroom. The table shall be mounted to the 
longitudinal sidewall approximately 51” off the floor. 

14. STANDARDS AND PRACTICES 
Refer to NCDOT document # 0001413A Standards & Practices for NCDOT Passenger Cars & Locomotives 
for further details on: 
 
Design Criteria 
Reconditioning & Exterior Finish 
Tests & Adjustments 
Components List 
Reference Specifications 
Reference Equipment 
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15. INSPECTION AND VERIFICATION 

15.1. General 
It is the intent of this document that inspections be the responsibility of the Contractor and that any 
inspections performed by a NCDOT representative will not be considered as relieving the Contractor of their 
responsibility of performing their inspections. 
 
The Contractor’s quality assurance operations shall be subject to NCDOT verification at any time. Verification 
may include: observation of operations to determine that practices, methods, and procedures of the program 
are being properly applied; inspection to measure quality of items to be offered for acceptance; and inspection 
of items awaiting release for shipment to ensure compliance with all requirements of the contract. 

15.1.1. NCDOT Access 

Authorized NCDOT representatives shall have access at all reasonable times to those parts of the Contractor 
shop concerned with supplying of material or parts for these cars, for the purpose of inspecting materials and 
workmanship, and conformity to the specification during the process of refurbishment.  

15.1.2. Contractor Cooperation 

The Contractor shall extend to NCDOT representatives full cooperation and necessary facilities to permit the 
convenient inspection as necessary or materials, work, and equipment supplied. This shall include drawings, 
diagrams, data, and equipment which mat be needed to properly inspect and check the design, construction, 
assembly installation, workmanship, clearance, tolerance and functioning of the cars, trucks, equipment, and 
other parts supplied.    

16. TESTS AND ADJUSTMENTS 

16.1. General 
All working and moving parts, and all operating devices and controls of each car and its apparatus, shall be 
tested and placed in proper operating condition by the Contractor and approved by NCDOT before cars are 
delivered or accepted. The Contractor shall perform all test according to OEM specifications or Amtrak 
standards and instructions. 
 
Before receipt of the car at the designated delivery point, which shall be Capital Yard, Raleigh, NC, and 
before entering regular service, each car will be carefully inspected and tested and any part, device, or 
apparatus requiring adjustment, repair or replacement will be called to the attention of the Contractor, who 
shall make appropriate adjustments, repairs, or replacements. Any defects disclosed during testing and 
inspections of apparatus, material, or workmanship shall be immediately corrected by the Contractor at 
Contractor’s expense. 

17. WARRANTY 
The Contractor shall warranty all systems and parts of the car body structure built, manufactured, modified, or 
assembled by said Contractor for a period of one (1) year from date of acceptance of each car. Interior and 
exterior finishes shall have a warranty of one (1) year. Truck work, except brake disc pads and cylinders, shall 
have a warranty of one (1) year  from date of initial use after acceptance. The Contractor shall be responsible 
for providing replacement warranty items. Should use of NCDOT materials and labor be required to repair 
warranty covered items, the Contractor shall reimburse NCDOT for those costs. 
 
The Contractor’s warranty shall not apply to any car system which shall have been repaired or altered by 
NCDOT, subsequent to conditional acceptance, in a manner which does not have the approval of the 
Contractor. In the case of repairs made by the Contractor or authorized representatives, approval shall be 
implied. The Contractor’s warranty shall not apply in any case where vandalism, deliberate damage or 
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malicious destruction caused failure, or in such cases where recommended and approved maintenance 
practices have not been followed. 


