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SECTION 5 - TRUCKS

Contents:
LINE SYSTEM COMPONENT
5.1 General
5.2 Traction Motors
5.3 Gear Unit Assembly
5.4 Gear Coupling Assembly
5.5 Truck Mounts & Support Bolts
5.6 Motor Cooling Ducts
5.7 Ground Straps & Brushes
5.8 Axles, Journal Boxes & Bearings
5.9 Truck Frame
5.10 Bolster
5.11 Slewing Rings
5.12 Chevrons
5.13 Torsion Bars, Bearings & Links
5.14 Yaw, Vertical & Horizontal Dampers
5.15 Air Springs & Stretching Links
5.16 Air Spring Settings / Leveling
5.17 Chevron Box Clearance
5.18 Current Collector System
5.19 Trip Cock Assembly
5.20 Brake System
5.21 Parking Brake
5.22 Wheels
5.23 Wheel Sizes
5.24 Brake Cylinder Pressures
5.25 Traction Motor Lubrication
5.26 Gear Unit Lubrication
5.27 Gear Coupling Lubrication
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5.2

5.3

5.4

5.5

SECTION 5 - TRUCKS

SYSTEM COMPONENT

General (All Inspections)

Inspect for loose and missing hardware, including cotter pins and lock
wires.

Inspect cables and piping to ensure that there are no loose, chafing,
and/or binding cables, and all truck piping is secure.

Ensure that there is no visual damage that could impair equipment
functionality.

Inspect sanders, brackets and hoses for damage and security.
Inspect lifting taps for damage and security.

Traction Motors (All Inspections)

Inspect for condition and mounting.

Check motor cables and fixtures for securement and damage.

Check motor leads for securement, tears, proper mounting, and
damage.

Clearance between Traction Motor housing and axle to be 0.25"
minimum, using a .25" pin to measure clearance.

Gear Unit Assembly (B & C)

Inspect for condition and leaks.

Inspect gear unit mounting for security, safety wire, cotter pins, and
cracks.

Inspect for oil leakage. If found, check oil level and add as needed.
Inspect gear unit — motor ground cables for condition and security.

Gear Coupling Assembly (B & C)

Inspect for condition, leakage, and mounting hardware.

Truck Mounts & Support Bolts (All Inspections)
All Motor Mounts, Traction Rod and Reaction Rod Connections, Gear Unit

Mounts:

Inspect for damage to bolts and ensure that bolts are securely
fastened.

Ensure that bolts are marked with torque stripe, and have proper
hardware and cotter pins.

Inspect rubber bushings for cracks and securement.

Inspect horizontal traction rods and gear unit reaction rods for
condition and security.
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5.6 Motor Cooling Ducts (B & C)
e Inspect for cracks, holes, damage and secure mounting.

5.7 Ground Straps & Brushes (All Inspections)

All Inspections:
Wiring & Ground Straps/Lugs
e Inspect ground straps/lugs for fraying and other signs of wear and
proper connection.
e Ensure that there are no loose or chafing wires.

B & C Inspections:
Ground Brushes

e Remove housing covers. Inspect slip ring surface. The surface must
be clean and smooth.

¢ Inspect brush holder for damage. Confirm that the brush slides freely
and that the brush leads are free from the cover. Inspect for burn
marks on the slip ring. Inspect spring for cracks, deformation, and
proper motion.

e Inspect buss bar for damages, cracks, and breaks.

¢ Inspect ground brushes by removing and measuring. Replace ground
brush if brush length is less than 1.25".

5.8 Axles, Journal Boxes & Bearings: (All Inspections)

e Inspect axles for condition, cracks and damage. Inspect for shiny
surfaces or rubbing components.

¢ Inspect condition and securement of fasteners and inspect the lock
wire for correct securement.

e Inspect speed sensors and cables for security and damage.

¢ Inspect journal boxes for cracks and damage.

e Inspect journal bearings for excessive leaking lubricant.

5.9 Truck Frame (All Inspections)

e Inspect for cracks and other damage in frame.

¢ Inspect for loose or missing hardware.

¢ Inspect plows and frame tie bars (axle safety straps) for securement
and damage.

5.10 Bolster (All Inspections)

e Inspect for cracks or visible damage to bolster beam assembly.

e Inspect bolster anchor rods and safety hangers for security and loose
or missing hardware.

¢ Inspect horizontal buffer pads for security and damage.

e Inspect bolster frame shunts for security, damage and fraying.
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5.11 Slewing Rings (All Inspections)
e Inspect for visible damage, and check that mounting bolts are secured.

5.12 Chevrons (All Inspections)
e Inspect for visible damage, and check that mounting bolts are secured.
¢ Inspect for rips, tears, security and decay. Inspect for alignment and
damage.
e Inspect that the roll pin is installed properly and inspect retaining
bracket for securement and lock wiring.
¢ Inspect tie bars for securement and damage.

5.13 Torsion Bars, Bearings & Links (B & C)

e Inspect bushings for cracks and other signs of wear.
e Inspect mounting hardware and tensioning links for correct

securement.
¢ Inspect vertical link assembly and bushings for security, cracks, and
damage.
5.14 Yaw, Vertical & Horizontal Dampers (All Inspections)

All Inspections:
¢ Inspect for excessive oil leakage.
¢ Inspect mounting hardware for securement.
¢ Inspect tie rod ends and bushings for security, cracks, and damage.

B & C Inspections:
e Lubricate link ball joints as required. See Appendix D.
e Check oil level and add oil as needed. See Appendix D.

5.15 Air Springs & Stretching Links (All Inspections)

All Inspections:
e There are no cuts, rips, tears, or other damage to airbags.
¢ Inspect that contaminants, such as oil and grease, are not sticking to
the airbags. Remove all contaminants immediately.
e Inspect for leaks and loose connections.

5.16 Air Spring Setting/ Leveling (B & C)

e Check air spring heights using height indicator on truck frame, visually
checked against airbag. Set to proper height as required.

5.17 Chevron Box Clearance (B & C)

e Release torque forces in Chevrons by releasing the service and
parking brakes.
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e Measure Chevron box clearances and record on Appendix C—-B & C
Inspection Data Sheet. Minimum average clearance for a truck must
be 40 mm.

5.18 Current Collector System: (All Inspections)

All Inspections:
Third Rail Shoes & Current Collector Assembly:

e Ensure that current collector assemblies are securely mounted.

e Inspect shoes for cracks, damage, and uneven wear. Verify that shoe
metal thickness is not at or below the wear indicator on the shoe.
Cotter pins and cables are secure and not damaged.

Inspect for excessive arcing, burning, or cracks.

Arc shields are present and not damaged.

Measure height from top of rail to top of shoe; adjust as required.
Shoes should have a 10° droop angle.

NOTE:

Use third rail shoe gauge (SEPTA Drawing MI-B-646,
latest revision). Shoe is to be 10 degrees lower than
horizontal, and top of the gauge is to be level with the
bottom of the wear indicator depression.

Current Collector Cables:
¢ Inspect cables for damage, cuts or cracks in the insulation.
e Inspect securement and condition of cable clamps.
¢ Inspect terminations for damage and mounting security.

B & C Inspections:
Current Collector Assembly:
e Inspect collectors and box assembly for damage, missing or worn
parts.

Current Collector Fuses:
e Inspect fuses for signs of activation, damage or overheating. Inspect
for secure mounting.

NOTE:

Replace if fuse is blown, fuse indicator button should be
flush to the housing (not activated).

Current Collector Shoes:
e Test shoe tension, adjust as required. Shoes should have 25 Ib.
pressure (+5/-01b.).
e Check insulation between third rail shoe and the carbody ground by
meg testing third rail Current Collector Assemblies.
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NOTE:

Megger meter (set at 1000V DC) to read 5 megohms or
higher. Ensure that knife switch is open prior to taking
reading.

5.19 Trip Cock Assembly (All Inspections)
e Inspect mounting securement.
e Inspect assembly and hose for damage and other defects.
e Operate handle in both directions and test return to neutral position
(uncharged).
e Verify cutout cock is set to “OPEN” position. Notify maintenance
manager if there are any discrepancies.

B & C Inspections:
e Using the Trip Cock Height Gauge, check and adjust handle height per
gauge ST-4730-1.
e Lubricate components per Appendix D.

5.20 Brake System (All Inspections)

All Inspections:
Brake Cylinders:
¢ Inspect for signs of wear, leaks, alignment, and damaged components.

Brake Pads & Mounting:
e Inspect for uneven wear, excessive wear, and cracks.
e Replace pad if wear groove on pad is no longer visible.
e Inspect for securement, proper hardware, and the presence of all
hardware.

Air Hoses:
¢ Inspect for damage, wear, and loose connections.

Brake Calipers:
¢ Inspect for damage and missing hardware.
e Inspect brake support arm and retaining bolts for securement and the
presence of all hardware.

Brake Actuators:
e Inspect for secure mounting and damaged components.

5.21 Parking Brake (A, B & C)
e Inspect park brake manual release cables for visible damage.
e Test park brake manual releases to confirm proper function.

5.22 Wheels (All Inspections)
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523 ./

524

5.25

5.26

5.27

26

¢ Inspect wheels for buildup, grooving, flat spots (2.0" max), spalling,
shell outs, and unusual wear patterns.
e Ensure that there are no hot (blue) or cracked wheels.

Wheel Sizes (B & C)

e Using the AAR 1980 Steel Wheel gauge, measure flanges and
diameter of all wheels and record the sizes. Condemn at 6 on 0 Flange
Thickness or 0 on 6 Flange Height. Record all dimensions on B&C
Inspection Worksheet.

e Measure and record rim thickness. Replace wheel if rim thickness is
less than 12-G on gauge. Wheels are to be 28" diameter new, 26"
condemned.

Brake Cylinder Pressures (B & C)

Parking Brake must be set prior to test.

e Record Brake Cylinder Pressures on Appendix E - BCU Data/ Record
Chart per ECN 3604, latest revision. Use Knorr test case (STU 12865).
e Confirm proper operation of anti-skid valve.

Traction Motor Lubrication (C)
e Lubricate Traction Motors per Appendix D.

Gear Unit Lubrication (C)

e Draw oil sample per Oil Analysis Procedure, ECN 4220, latest revision.
e Check drain plug for contaminants such as metal shards, chunks,
fragments or other debris.

e Change gear oil.

Gear Coupling Lubrication (C)
e Change oil.
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SECTION 6 — COUPLERS

Contents:
LINE SYSTEM COMPONENT
6.1 Coupler Assembly
6.2 Coupler Elevations
6.3 Coupler Anchorage
6.4 Mechanical Coupler Heads
6.5 Electric Coupler Heads
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6.2

6.3

6.4

28

SECTION 6 — COUPLERS

SYSTEM COMPONENT

Coupler Assembly (All Inspections)
e All hardware, hoses, piping, and wiring is secure and not damaged.
¢ Inspect the shear bolt indicator screws for correct securement.
¢ Inspect for mounting security and damage.

Coupler Elevations (B & C)

e Verify that T/L cable low point is not below protective shield.
e Test and adjust coupler for level, using an inclinometer. Vertical
tolerance to be + 1°.

Coupler Anchorage (B & C)

¢ Inspect all hardware for security, and inspect unit for damage.

e Lubricate main pin via fitting on top. Use Molybdenum-disulfide. See
Appendix D.

e Lubricate anchorage via two fittings. Use Molybdenum-disulfide. See

Appendix D.

Test free-swing in both directions.

Inspect swing guards on cantilever framing.

Inspect centering spring assemblies.

Inspect shear bolts and retaining wire for presence and security.

Inspect structural framing and coupler mounting bolts.

Test for freedom of vertical movement.

Mechanical Coupler Heads (B & C)

Clean head, hook, and throat using wire brush.

Wire brush rust from face, pins, pin bushings, and hook.

File any burrs on throat opening, hook, and locating pins.

Test vertical throat opening using NO GO gage (IF-442-2).

Test horizontal throat opening using NO GO gage (IF-442-2).
Test hook for vertical wear using NO GO gage (IF-441-2).

Test hook for horizontal wear using NO GO gage (IF-441-2).
Test face to hook min. clearance using GO gage (IF-437-Z).
Test face to hook max. clearance using NO GO gage (IF-438-2).
Measure pins for wear (Min. O.D. = 1.240 in.).

Check face pin bushings for cracks and wear (Max. I.D. = 1.335 in.).
Test hook spring force; must be between 100 — 110 Ibs.

Clean cam-hook mating surfaces.

Inspect cam-hook mating surfaces.

Re-coat cam-hook mating surfaces using Molybdenum-disulfide.
Exercise cam, hook, and spring manually.
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e Re-coat face, pins, bushings and hook with dry film lubricant per
Appendix D.
¢ Inspect air lines and harnesses.

6.5 Electric Coupler Heads (B & C)

e Clean heads with Eraser Brush (C/L 60-00050-040).

e Inspect contact pins and board.

Remove any surface contamination on contact pin board. Use a pencil
eraser if necessary to remove stubborn deposits.

Clean and wipe dry coupler pin faces using No Abrasives.

Inspect the gasket seal for damage.

Inspect and test cover for proper motion, adjust as required.
Lubricate cover pillow blocks using Molybdenum-disulfide.
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SECTION 7 —= UNDERFLOOR EQUIPMENT

Contents:
LINE SYSTEM COMPONENT
7.1 Passenger Door Panel Piping
7.2 Misc. Underfloor Components
7.3 Batteries
7.4 Cut In/ Cut Out Cocks
7.5 U20 Box
7.6 U24.1 Box
7.7 U24.2 Box
7.8 U24.3 Box
7.9 Trainline Boxes
7.10 Main Air Compressor
7.11 Auxiliary Air Compressor
7.12 Air Reservoirs & Cutout Cocks
7.13 Brake Control Units U.Y. 17 and U.Y. 25
7.14 Cab Signal/ATC Receiver Coils
7.15 VTAG System
7.16 Vital Relays
7.17 Pressure Switch & Gage Tests
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SECTION 7 — UNDERFLOOR EQUIPMENT

LINE SYSTEM COMPONENT
71 Passenger Door Panel Piping (A, B & C)

¢ Inspect piping for damage, secure mounting, and audible air leaks.

7.2 - Misc. Underfloor Components (All Inspections)

All Inspections:
Underfloor Components:
¢ Inspect all cables, piping, hardware, cable trays and carriers, covers,
screens, flexible hoses, equipment, and equipment boxes for security
and damage.

Equipment Boxes:
e All covers and associated latches of the equipment boxes accessible
from side of car are properly secured.

Trainline Box Placards:
¢ Inspect for mounting security and damage at both A-end and B-end of
car. Ensure that display placards are legible.

Horn Mounting:
¢ Inspect for securement, condition, and leakage.

7.3 Batteries (All Inspections)

Wear safety goggles and face shield.

All Inspections:
¢ Inspect battery box, cover and locks for damage and security.

¢ Inspect battery cells for security and damage.

e Inspect electrolyte level. Refill with distilled or deionized water as
required.

¢ Inspect that all terminals and connections are clean and secured.

B & C Inspections:
Flush (clean) battery tray, and clean batteries.

Inspect battery box attachments for damage and security.
Inspect battery switch and cover for damage and security.
Change filters.

C Inspection:
¢ Check and measure the battery set per ECN 3851, latest revision.
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7.4 Cut In/ Cut Out Cocks (A, B & C)
e Inspect all cocks for proper handle position, secure mounting and
damage. Clean handles if necessary.
¢ Inspect for noise detection of audible air leaks.

C Inspection:
e Lube and exercise all air cocks per Appendix D.
¢ Inspect and confirm proper operation and correct venting.

NOTE:
All handles should be 90° to flow direction in normal
operation.
7.5 U20 Box (B & C)

e Inspect attaching equipment for security and damage.

e Inspect covers, seals, latches, and internal equipment for security and
damage.

e Vacuum interior as required.

e Inspect shunt connection to carbody for security and damage.

C Inspection:

Vacuum inverter heatsinks.

Check tightness of inverter connectors, ensure mounting security.
Open 2 bottom covers, inspect and clean inside.

Remove air ducts from both ends; clean and inspect for condition.
Clean heat exchangers.

Clean and inspect charging contactor.

Clean and inspect line circuit breaker for wear. Use tool W-6 to check
wear mark — 0.61" max. (15.5mm).

Use tool W-6 to check arc chute plate for wear — 0.585" max. (15mm).
e Clean all contactors and check tips for damage.

7.6 U24.1 Box (B & C)

¢ Inspect attaching equipment for security and damage.

¢ Inspect covers, seals, latches, and internal equipment for security and
damage.

¢ Clean contactors and check tips for damage.

e Vacuum interior as required.

7.7 U24.2 Box (B & C)

¢ Inspect attaching equipment for security and damage.
Inspect covers, seals, and latches for security and damage.
Inspect knife switch for security and function.
Clean and re-coat blade with Unirex.
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7.8 U24.3 Box (B & C)

e Inspect attaching equipment for security and damage.

e Inspect covers, seals, latches, and internal equipment for security and
damage.

e Clean contactors and check tips for damage.

¢ Inspect access cap for security and damage.

¢ Inspect shunt connection to carbody for security and damage.

7.9 Trainline Boxes (A, B & C)

¢ Inspect attaching equipment for security and damage.

¢ Inspect covers, seals, and latches for security and damage.
e Inspect isolation switch.

¢ Inspect trainline contactor for security and damage.

7.10 Main Air Compressor (All Inspections)

All Inspections:
e There are no obstructions in fan blade area, and no damage to fan
blades.
e Inspect crankcase oil level. Fill if necessary.
e Air valves and manifolds are mounted securely, with no damage or
deterioration. There are no audible air leaks.

B & C Inspections:

e Clean exterior as necessary.
Inspect intake filter for clogged indication.
Inspect resilient mounts for cracks, deterioration and loose fasteners.
Check flexible air hose for damage.
Verify pressure switch operation (should be ON at 130+ 2 psi, OFF at
150 £ 2 psi) using main reservoir fitting on either BCU.

C Inspection:
e Inspect condition of compressor.
Replace dry air intake filter element.
Drain and renew air compressor oil.
Drain and clean Intercooler & Aftercooler with compressed air. Renew
seal rings.
Replace air compressor crankcase breather filter kit.
Replace air compressor dessicant dryer.
Replace air compressor dryer final filter.
Replace air compressor drain valve with new Kkit.
Test for no air leaks after rebuild.

7.11 Auxiliary Air Compressor (B & C)

e Check belt for wear and tension.
¢ Inspect box cover and gasketing for security and damage.
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34

e Verify compressor operation per RMM 11-26.c (4), steps (c) and (e).

C Inspection:
e Drain and renew oil. Lube to be the same as the main air compressor.
e Replace air intake filter element.
¢ Inspect motor brushes, replace as required.
e Test auxiliary air compressor safety valve operation to confirm that it
functions properly.

7.12 Air Reservoirs and Cut-Out Cocks (A, B & C)
¢ Inspect the following air reservoirs for damage and secure mounting.
Drain condensate.
Main Reservoir
Air Spring Reservoir
Brake Cylinder “A” Reservoir
Brake Cylinder “B” Reservoir
Door Reservoir
e Inspect all cutout cocks for correct handle position — set to OPEN.
e Clean and inspect all locking levers. Lubricate with silicone spray.

7.13 Brake Control Units U.Y. 17 and U.Y. 25 (A, B & C)

¢ Inspect brake control unit cover for correct latching and securement of
the seal to the manifold.

e Inspect & remove all debris from the cover vent.

e Remove cover and inspect all BCU components for corrosion, leaks,
or damage.

¢ Inspect that the cable connectors are secured to the rear of the panel.

e Re-install covers.

7.14 Cab Signal/ATC Receiver Coils (All Inspections)

e Inspect for broken support brackets, loose or missing hardware, and
for any damage to receiver coils.

7.15 VTAG System (A, B & C)

e Inspect for broken support brackets, loose or missing hardware, and
for any damage to receiver coils.

7.16 Vital Relays (C)
e Check date of calibration sticker on relays. Relay calibration sticker should
be dated within the last five (5) years.
e [f date on calibration sticker will exceed five (5) year mark within the next 12
months, schedule changing relays.

7.17 Pressure Switch Tests (C)

e Perform the following pressure switch tests using Salem test gauge #7086,
confirm that readings are within tolerance (all readings in psi):
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NHSL N-5 Car

No. | Knorr P/N & | Device Increasing Decreasing
Location

1 STUl11462 Coupler A 100+ 2 555
1.U.Y3.3

2 STU12867 Compressor 150+ 2 130+ 2
1.U.Y15.2.12

3 STU11461 Brake Cylinder A 71 4+1
1.U.Y17.6

4 N/A Park Brake 70+ 1 65+2
1.U.Y17.21

5 STUl1464 Emergency Pipe 103 £2 90+ 2
1.U.Y17.23

6 STU11464 Main Reservoir 103 +2 90+ 2
1.U.Y17.42

7 STU11461 Brake Cylinder B 71 4+1
1.U.Y25.6

8 STU11462 Coupler B 100+ 2 55+5
1.U.Y40.3
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Appendix G — Vehicle lllustrations
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Figure G-1. Roof, NHSL N-5 Car
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Figure G-2. Main Air Compressor Assembly, Drain Valve, Air Drier Final Filter
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Figure G-2. Main Air Compressor Assembly, Intercooler and Aftercooler
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Figure G-3. Main Air Compressor Assembly, Oil Level Check/Change
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Figure G-4. Car Underframe Cutout Cocks, NHSL N-5 Car
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Figure G-5. Underframe Equipment Arrangement, NHSL N-5 Car
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Figure G-6. Main Air Compressor Assembly, Safety Valve Locations
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Figure G-7. Main Air Compressor Assembly, Resilient Mounts
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Figure G-8. Main Air Compressor Assembly, Air Drier Final Filter
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Figure G-9. Auxiliary Air Compressor Assembly, Intake Filter Element Replacement
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Figure G-11. Left Side, NHSL N-5 Car
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Figure G-12. A-End and B-End, NHSL N-5 Car
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Figure G-13. Interior, NHSL N-5 Car
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Figure G-14. Cab Interior, NHSL N-5 Car
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Figure G-15. Truck Mounted Components, NHSL N-5 Car
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Figure G-16. Emergency Equipment Locations, NHSL N-5 Car
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