e miEﬁl y

2\ V. INTERNATIONAL

Commercial Vocational

Body Builder Book
August 2018 Edition
PBB-42200







TABLE OF CONTENTS

Preface: Preface Frame Height CalCulation.............cverrieeseses s 01-42
Government Requirements: Govt Req BUMP HEIGNES — REAI .....ooooovvessvvssivnssinssvssnsss 01-43
Your Obligations UNder The LaW ............ovrvveermerveeessseseissssseesssnseenns GovtReg-1 Frame and BUMp Height Data — REAI......cc...vvwivvssvns s 01-44
U.S. Federal Motor Vehicle Safety Standards (FMVSS) and Frame Height CalCUlation.........cccccveveveiiicecis e, 01-45
Canada Motor Vehicle Safety Standards (CMVSS) ......................... GovtReg-3 Bumpers s s 01-46
Additional Lighting INfOrmation.................cco..erveversemeeeresnereresseeereen Govt Reg-5 Overhang Limits for Refuse/RecyCler BOGIES .........cc..vvvewvvsssvnsssives 01-48
Additional Requirements: EPA...o Govt Req-8 PlOW ..ot 01-49
Certification of Incomplete Vehicles Manufactured by Navistar, Inc. .... Govt Reg-9 Front Axles: 02
Alterations to Completed VENICIES .......c.ccviivriciriciccsc, Govt Reg-14 Front AXIE Tread - 4X2........covviiiieiieeee s 02-1
Exterior Noise Certification Label............ccoeevvieeinvicesisiccsens Govt Reg-16 FrONtAXIE Tread = 4X4 .....ovevceeeeieece ettt 02-2
Chassis Diagrams: 00 Front Suspensions: 03
4x2 Side View - Standard/Day Cab ........cccccvveveviieneeesesessss e, 00-17 BIACKELS ... cvcveveiic et 03-1
4x4 Side View - Standard/Day Cab .........ccccovceenieceecece e, 00-18 Brakes: 04
4x2 Plan View - Standard/Day Cab .........ccccovceiiiiceecece e, 00-19 SATELY MEASUTES .vrr v e seeeseoees e sesseeeessseees s seeses e 04-1
4x2 Top View - Standard/Day Cab . ........cwvvwssvrsssvvssssvssssvssssvese 00-20 Air-Operated Auxiliary ALACAMENES ...............oovveeeeeeeeereeereeesee e sessseeens 04-2
4x2 Side VIeW - COW CaD....oooooovvvesssvnsssissssssssssssssssss s 00-21 Hydraulic Brake SChEMALIC ...............rvveereeeeeeeseeeeseseesesessseeeseseeses e 04-3
AX4Side View - CTEW Ca... .o s 00-22 ROULNG GUIAEIINES.....vovvvveevoeeeseeeeeeeseeseseees s ssseessssssssre s 04-5
4x2 Plan View - Crew Cab 00-23 Hydraulic Control Unit PIUMBING..............crvveeereeeeisseseesseeseesssessecesesssees 04-6
AX2TOP VIEW - CrEW CaD ..o 00-24 Foot Operated DrVENiNG SYSIEM ..............oovvvverrereeessesseeesssseesesesseeesssseees 04-7
Hood Tilt Dimensions - Side View, All MOAEIS ........ccccovveeeiiiieeeisciccin, 00-25 AIFDIYET LOCALON w.vreeeseeseees e sess s sens s ees e seees e 04-8
Frontand Rear View, AlIMOTEIS ........ccvvvwsvvsssvnss s 00-26 AIFTANK LOCALON .....vvvooooovvveeeeeesseeseesssssssesesssssssssssseesssesssessessssssssenssees 04-9
Frames: 01 , Exhaust System: 07
General Frame INfOMMAtioN .......cccvvvvvesssivvssssissssssssssssiss s 011 GUICENINES FOr AFEITEAIMENE ....v..veeveeeeeseeseees e seeeseeesseesseeseesses s eesseeses 07-1
After-Market MOGIfICAtIONS .........ovvvvvverssesse 01-31 TUIDO PIPE .o esese s 07-2
Frame Rail Cross-Section SPECifiCations ......... v wvwvvesvvssvssvssissins 01-34 AFEITEatMENt MOTUIE ........vvveeeeeeeeeeeeeseeseeeeeeeess e 07-2
Intermediate CrosSmember LOCALION...........cvvvervsssssiiiiisvnssrrsssssssin 01-35 Mounting of Body EQUIPMENT ...........ceurveeroereeeeeseeeeessesesesesessssssssesssseseens 07-3
Crossmempers s 01-37 BACKDTESSUTE DALA SNEELS ...vrrveerevesevsseressees s ersesesessnes e 07-5
Frame Dr!ll!ng Gwde]mes .............................................................................. 01-38 BACKDIESSUTE TESLPTOCEAUIE ... oo seerssseeessees s 07-6
Frame Dn!llng Restnctpns ............................................................................ 01-39 ARETtreatment DIagrams (SINGIE).........ooeeerreeeereressereesssseesssssseeeesesseeees 07-8
Frame Height CalCulations.............cooveriiieieiesenesesees s 01-40
Frame Height Data - FrONT..........cociiriinesecse s 01-41

CV™ SERIES BODY BUILDER TABLE OF CONTENTS AuGusT 2018 — TOC-1




CV™ SERIES BoDY BUILDER TABLE OF CONTENTS AuGUST 2018 — TOC-2

Electrical: 08

Battery BOX LOCALION .........ovevireericice e 08-1

Temporary Battery BoX LOCAION .........ccoueerieeriiininiensneeseseee s 08-2
Engine: 12

ENQGINE LOCALION ...t 12-1

Engine Port LOCALION - FIONL.........cccoveiriiiccesiceess s 12-2

Engine Port LOCALION - REAI..........cccceviiiveccee s 12-3
Transmission: 13

Transmission PTO Data (L13XAK) ..o 13-1

Transfer Case (L3TLP).....cccoiiceeseee e 13-2
Rear Axles & Suspensions: 14

REAI AXIE TIBAU ...t 14-1

Rear Suspension Bracket LOCALION ...........cocvverriieriereesesee s 14-2
Fuel Tanks: 15

FUBTLINES ...ttt 15-1

FUEITANKS & FllEr ... 15-2

FUEI TANK LOCALION ......coevviciceriisicicesis et 15-3

DEF TaNK LOCALION. .....cucvviiiieiieisie s 15-6
Cab: 16

Cab DIMENSIONS ...t 16-1

DOOr SWING CIBATANCE .....vvvveiceeieiieereietsiss et 16-2

Mirror Spacing - Standard (Manual)...........cccccceevviiecesieieee s 16-3

Mirror Spacing (FOIAEA) ... 16-4

Cab ACCESS SLEP LOCALION. .....c.vrivrirrirersecisiet s 16-5



PREFACE

FOREWORD

The CT-471 — Body Builder Books are a set of publications of which this Body
Builder is a part. The complete set contains information related to the features
and specifications for each truck in the International® product line.

Disclaimer

The Body Builder Books provide product information to assist those who wish
to modify these products for individual applications. Navistar, Inc. does not
recommend or approve any firm or party nor make any judgments on the
quality of the work performed by a particular firm or party. Individuals who use
the services of a Body Builder must satisfy themselves as to the quality of the
work.

The party installing a body, a fifth wheel, any other equipment, or making any
modifications to complete the vehicle for delivery and make it road-ready is
responsible to see that the completed vehicle complies with all applicable
certification procedures and safety standards, as may be set forth in federal,
state, and local statues, rules and regulations.Specifications, descriptions and
illustrative material in this literature are as accurate as known at time of
publication but are subject to change without notice. Navistar, Inc. cannot
accept responsibility for typographical errors which may have occurred.
lllustrations are not always to scale and may include optional equipment and
accessories but may not include all standard equipment.

Any changes to the fuel delivery and return system may negatively affect the
performance of the engine. Should changes be made the installer should verify
that those changes still meet the requirements of the engine for proper system
performance. Navistar, Inc. cannot accept responsibility for engine
performance issues, error messages, or any other issues caused by changes
to the fuel delivery and return system. Please contact Navistar, Inc. for
information on the engine requirements for the fuel delivery and return system
if needed.

International® and the International® logotype are registered trademarks of
Navistar, Inc.

CV™ SERIES BODY BUILDER

NORTH AMERICAN TRUCK & TRACTOR APPLICATION ENGINEERING

CV, MV

Abhi Pamulaparthy -
Manager

331-332-3463

abhilash.pamulaparthy@navistar.com

Dealer/SQ Support - CV

Curt Studebaker - Manager

331-332-2718

curt.studebaker@navistar.com

Dealer/SQ Support - MV

Cory Hall 331-332-5573 cory.hall@navistar.com
John Agostini 331-332-3774 john.agostini@navistar.com
Lucas Hartmann 331-332-2596 lucas.hartmann@navistar.com

Tim Allen

331-332-1025

timothy.allen@navistar.com

HV, HX

Melissa Gauger - Manager

331-332-3010

melissa.gauger@navistar.com

Dealer/SQ Support - HV, HX

Jon Wild

331-332-3462

jon.wild@navistar.com

Matt Polk 331-332-1861 matthew.polk@navistar.com Severe Service Application
Chuck Krekewich 519-809-0707 chuck.krekewich@navistar.com Eg%l;geg;lﬁ:sgp;rt.
Luke Safiejko 331-332-6186 luke.safiejko@navistar.com 331-332-5377
Mike Behling 331-332-4776 michael.behling@navistar.com
Vocational Engineers
Paul Nieuwlandt 260-450-4639 paul.nieuwlandt@navistar.com
Brent Bott 331-332-4290 brent.bott@navistar.com
Scott Laman 331-332-3997 scott.laman@navistar.com

TRUCK BODY INTEGRATION ENGINEERING

Griffin Suelzer

517-617-0708

griffin.suelzer@navistar.com

Brian Hicks 937-546-1836 brian.hicks@navistar.com
Jay Bissontz 260-437-2497 jay.bissontz@navistar.com
Luis Leon 817-808-3141 luis.leon@navistar.com
Lonny Lipp 419-953-8774 lonny.lipp@navistar.com
Chris Ripco 403-827-4050 chris.ripco@navistar.com

Stanley Zitello

217-260-8885

stanley.zitello@navistar.com

Diamond Logic®

PREFACE

AuGuUsT 2018 — 1




CV™ SERIES BoDY BUILDER PREFACE AuGusT 2018 — 2

INTERNATIONAL

\4




GOVERNMENT REQUIREMENTS

YOUR OBLIGATIONS UNDER THE LAW

The important information in this section will acquaint you with U.S. and Canada safety and emission standards that apply to Navistar, Inc. (Navistar) vehicles sold
in the two countries, of those laws that established these standards, and the identity of the parties responsible for certification of compliance for both COMPLETE
VEHICLES and INCOMPLETE VEHICLES. To the best of Navistar's knowledge, it is correct as of the date of this printing. Navistar, however cannot accept responsibility
for its completeness and currency. User must ascertain this on their own. This section is written specifically for trucks with a Gross Vehicle Weight Rating (GVWR)
greater than 10,000 Ibs. (4,536 kg).

The National Traffic and Motor Vehicle Safety Act of 1966, in the U.S., gave rise to the Federal Motor Vehicle Safety Standards (FMVSS). In addition, The
Environmental Protection Agency (EPA), through the Environmental Policy Act of 1969, set forth environmental protection standards.

In Canada, the Motor Vehicle Safety Act of 1970 established the Canadian Motor Vehicle Safety Standards (CMVSS) Act Environment and Climate Change
Canada establishes the environmental protection standards.

These standards place the responsibility for compliance of a COMPLETE VEHICLE (vehicle built in a single stage) on the vehicle and engine manufacturers. Any
vehicle purchased from Navistar, as a COMPLETE VEHICLE, as defined by section 567.3 of Title 49 of the Code of Federal Regulations (CFR) is certified by Navistar
to comply with all applicable safety standards provided modifications or additions to the vehicle do not result in non-compliance with applicable U.S. and Canada
standards to which Navistar has certified compliance. The Engine Manufacturer is responsible to certify the engine to the U.S. EPA and Environment and Climate
Change Canada standards.

It is the responsibility of every International dealer to assure that the service work or modifications that can affect compliance, performed on a new vehicle prior to
delivery to the customer, meets the requirements specified by all mandated standards. It is the responsibility of the Final-Stage Manufacturer who typically installs
a body, a fifth wheel, any other equipment, or makes any modifications to an INCOMPLETE VEHICLE supplied by Navistar, to certify compliance with the applicable
standards for the vehicle when completed. Further, it is the responsibility of the Final-Stage Manufacturer to determine, and fully comply with, any additional
requirements of the several States and Provinces. In addition, the Final-Stage Manufacturer must certify compliance with any other standards set forth in U.S. and
Canada regulations, statutes and ordinances.

Penalties For Violations

Penalties for violation of the provisions contained within the U.S. Federal Motor Vehicle Safety Standards can be severe and are specified in the Federal Code of
Regulations Title 40, Part 1068 and Title 49, Part 578 Civil and Criminal Penalties. The following violations are subject to these penalties:

1. Any manufacturer who knowingly or unknowingly produces for sale a motor vehicle subject to the law, but which does not meet all the applicable provisions of
the law.

2. Any party who sells or offers for sale a motor vehicle built after the effective date of a standard, which in the knowledge of the selling party does not comply with
the standard.
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YOUR OBLIGATIONS UNDER THE LAW

3. Any party (manufacturer, dealer, body builder or other) who completes a vehicle for sale in compliance with the law but fails to certify the completed vehicle in
the prescribed manner.

4. Any party who knowingly certifies a vehicle as complying, which does not in fact meet the requirements of the law. This is an occurrence where the government
was intentionally misled in regards to safety related defects. This is considered a criminal violation and is punishable by imprisonment.

5. Any party who tampers with or removes any components of the aftertreatment or engine emission system violates the current manufacturer’s engine certificate
and must re-certify the engine.

The U.S. Department of Transportation has declared its intent to institute procedures periodically to inspect vehicles subject to the law, and to implement
enforcement procedures that will permit detection of violations.

The requirements of the law are stringent and the penalties for violation are severe. It is therefore mandatory for all personnel involved in any of the following motor
vehicles aspects to become familiar with the provisions of the law as they relate to their responsibilities.

Installation of equipment sub-assemblies and/or bodies (Intermediate and Final-Stage Manufacturer)
Sales

Preparation for delivery

Modification or conversion (Alterer)

Maintenance and repair

Violation of the Canada Motor Vehicle Safety Standards law carries similar penalties.

NOTE:

The Canada, Mexico and U.S. vehicle standards, which regulate the manufacture of vehicles for sale in their respective countries, may at any time
exceed all or a portion of the mandated requirements of one or both of the other two countries. This situation exists due to established standards or
regulatory revisions in one country, which have not yet been incorporated by the other(s).

Each of these countries requires that any vehicle crossing its border(s) in commerce must comply with all applicable standards of their country in effect
on the date of manufacture of that vehicle.



U.S. FEDERAL MOTOR VEHICLE SAFETY STANDARDS (FMVSS) AND CANADA MOTOR VEHICLE SAFETY STANDARDS (CMVSS)
The following standards apply to Trucks having a GVWR greater than 10,000 pounds (4,536 kg.). Presently, all International® trucks fall in this classification.

For any vehicle manufactured by and purchased from Navistar and defined by section 567.3 of Title 49 of the CFR as an Incomplete Vehicle, consult the
Incomplete Vehicle Document (VD) provided with each Incomplete Vehicle to determine those particular safety standards with which the vehicle complies. Any
standards, with which Navistar cannot certify compliance because of the level of completion of that vehicle, become the responsibility of the Intermediate
Manufacturer or Final-Stage Manufacture or both.

Table 1.1

SAFETY STANDARD IDENTIFICATION
(Applicable to vehicles with GVWR greater than 10,000 LBS.)

FMVSS 101, CMVSS 101

Controls and Displays

FMVSS 102, CMVSS 102

Transmission Shift Position Sequence, Starter Interlock and Transmission Braking Effect

FMVSS 103, CMVSS 103

Windshield Defrosting and Defogging Systems

FMVSS 104, CMVSS 104

Windshield Wiping and Washing Systems

FMVSS 105, CMVSS 105

Hydraulic and Electric Brake Systems

FMVSS 106, CMVSS 106

Brake Hoses

FMVSS 108, CMVSS 108

Lamps, Reflective Devices and Associated Equipment

FMVSS 111, CMVSS 111

Rear Visibility

FMVSS 113, CMVSS 113

Hood Latch System

U.S. 49 CFR part 565, CMVSS 115

Vehicle Identification Number Requirements

FMVSS 116, CMVSS 116

Motor Vehicle Brake Fluids

FMVSS 119, CMVSS 119

New Pneumatic Tires for Motor Vehicles with a GVWR of more than 4,536 Kilograms (10,000 pounds)

FMVSS 120, CMVSS 120

Tire selection and Rims for vehicles with a GVWR of more than 4,536 Kilograms (10,000 pounds)

FMVSS 121, CMVSS 121

Air Brake Systems

FMVSS 124, CMVSS 124

Accelerator Control Systems

FMVSS 125

Warning Devices

FMVSS 136, CMVSS 136

Electronic Stability Control Systems for Heavy Vehicles

FMVSS 205, CMVSS 205

Glazing Materials
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U.S. FEDERAL MOTOR VEHICLE SAFETY STANDARDS (FMVSS) AND CANADA MOTOR VEHICLE SAFETY STANDARDS (CMVSS)

SAFETY STANDARD IDENTIFICATION
(Applicable to vehicles with GVWR greater than 10,000 LBS.)

FMVSS 206, CMVSS 206 Door Locks and Door Retention Components
FMVSS 207, CMVSS 207 Seating Systems

FMVSS 208, CMVSS 208 Occupant Crash Protection

FMVSS 209, CMVSS 209 Seat Belt Assemblies

FMVSS 210, CMVSS 210 Seat Belt Assembly Anchorages

FMVSS 213, CMVSS 213 Child Restraint Systems

FMVSS 302, CMVSS 302 Flammability of Interior Materials

FMVSS 303 Fuel System Integrity of Compressed Natural Gas Vehicles
FMVSS 403 Platform Lift Systems for Motor Vehicles
FMVSS 404 Platform Lift Installations in Motor Vehicles
CMVSS 301.1 LPG Fuel System Integrity

CMVSS 301.2 CNG Fuel System Integrity

FMVSS 304 CNG Fuel Container Integrity

CMVSS 1106 Noise Emissions




ADDITIONAL LIGHTING INFORMATION
Lighting Devices and Reflectors Required by FMVSS 108 and CMVSS 108

Table 1.2

Required Vehicle Lighting and Reflective Equipment for Trucks with an Overall Width of 80 Inches or More

REQUIRED LIGHTING

HEIGHT ABOVE ROAD SURFACE

QTY COLOR POSITION In inches measured from the center of the
EQUIPMENT ( ured frc :
lamp/reflector with vehicle at curb weight.)
Headlamps 2 minimum White On the front, symmetrical, as far apart as practicable (if Not less than 22 or more than 54.
(Lower Beam) 4 lamp system, outboard or above upper beams)
Headlamps 2 minimum White On the front, symmetrical (if 4 lamp system, inboard or Not less than 22 or more than 54.
(Upper Beam) below lower beams)
Daytime Running Lamps - White or 380 mm (15) minimum. Maximum depends on type
Attention: for Canada required, 2 minimum Front, symmetrical, as far apart as practicable ’ P P
) Yellow of DRL.
for US optional
Turn signal (Front) 2 Amber On the front, one on each side of the vert|ca|. centerline Not less than 15 or more than 83.
at the same height and as far apart as practicable.
On the front, as close as practicable to the vertical
centerline of the vehicle or the vertical centerline of the At the same height as close as practicable to the
Identification Lamp (Front) 3 Amber cab where different from the centerline of the vehicle eIght, P
. . top of the vehicle.
with lamp center spaced not less than 6 inches or more
than 12 inches apart.
On the rear, one lamp each side of the vertical
Tail Lamp 2 Red centerline at the same height and as far apart as Not less than 15 or more than 72.
practicable.
Stop Lamp 2 Red Front, one Ia'mp each side of the vertical c;enterlme at Not less than 15 or more than 72.
the same height and as far apart as practicable.
Front Clearance Lamps 2 Amber One on each side of the vertical centerline width. As high as practicable.
Rear Clearance Lamps 2 Red One on each side of the vertical centerline to indicate As hiah as practicable
NOTE: Not required on tractor overall width. 9 P ’
Side Marker Lam One on each side, at or near midpoint between front
. P, 2 Amber and rear side marker lamps, if vehicle over 30 feet in Not less than 15.
Intermediate
length.
Reflex Reflector Intermediate 2 Amber At or near midpoint between front and rear side Not less than 15 or more than 60.

(Side)

reflectors if vehicle over 30 feet in length.
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ADDITIONAL LIGHTING INFORMATION

HEIGHT ABOVE ROAD SURFACE
REQUIRED LIGHTING .
QTY COLOR POSITION (In inches measured from the center of the
EQUIPMENT : ; .
lamp/reflector with vehicle at curb weight.)
Reflex Reflector (Rear) On the rear, one on each side of vertical centerline, at
NOTE: Not required on tractor 2 Red the same height as far apart as practicable. Not less than 15 or more than 60.
Reflex Reflector (Rear Side) 2 Red One on each side as far to the rear as practicable. Not less than 15 or more than 60.
Reflex Reflector (Front Side) 2 Amber One on each side as far to the front as practicable. Not less than 15 or more than 60.
License Plate Lamp Rear 1 White On ’Fhe rear to illuminate the license plate from the top No requirements.
or sides.
Side Marker Lamp (Front) 2 Amber One on each side, as far to the front as practicable. Not less than 15.
Side Marker Lamp (Rear) 2 Red One on each side, as far to the rear as practicable. Not less than 15.
Amber On the rear, one lamp on each side of the vertical
Turn Signal (Rear) 2 or Red centerline, at the same height as far apart as Not less than 15 or more than 83.
practicable.
On the rear, as close as practicable to vertical
Identification Lamp (Rear) 3 Red centerline. At the same height spaced not less than 6 As close as practicable to the top of the vehicle.
inches or more than 12 inches apart.
Backup Lamp 1 White On the rear No requirement.
Rear Upper 2 pairs of . Rear upper corners of cab, facing rearward, placed . ) . ..
Body Marking (Tractor) 300mm long White vertically and horizontally, as far apart as practicable. As high as practicable excluding fairings
Eggt(i:(t)lr{j On the rear, facing rearward, on fenders, as horizontal
Rear Marking (Tractor) minimurr’I Red/White | as practicable, on mud flap brackets, or within 300mm Not more than 60.
below the top of mud flaps
600mm each

Table 1.2a

Visibility Requirements of Installed Lighting Devices

LIGHTING DEVICE

CORNER POINTS

REQUIRED VISIBILITY

15° Up-45° IB 15° Up-45° OB
Stop Lamp
15° Down-45° IB 15° Down-45° OB
15° Up-45° IB 15° Up-45° OB
Tail Lamp

15° Down-45° IB

15° Down-45° OB

Unobstructed MIN effective projected luminous lens
area of 1,250 mm in any direction throughout the
pattern defined by the specified corner points.




(Figures 1.1, 1.2 and 1.3 for lllustration Purposes Only)

LEGEND
1 Headlamps (2) — White (4 optional)
2 Side marker lamps. Front (2) — Amber
3. Side reflectors. Front (2) — Amber
4 Turn signal lamps. Front (2) — Amber
5

Identification lamps. Front (3) — Amber

5a. Identification lamps. Front (3) — Amber (Optional location)

6. Clearance lamps. Front (2) — Amber

6a. Clearance lamps. Front (2) — Amber (Optional location)
Side marker lamps. Rear (2) — Red
Side reflectors. Rear (2) — Red

Identification lamps. Rear (3) — Red

10. Clearance lamps. Rear (2) — Red

11.  Reflectors Rear (2) — Red

10 9 10 12.  Stop lamps. Rear (2) — Red

13. License plate lamp. Rear (1) — White

14.  Backup lamp. Rear (1) — White (location optional provided
optional requirements are met)

15.  Side marker lamps. Intermediate (2) — Amber (if vehicle is 30'
or more overall length)

16.  Side reflectors. Intermediate (2) — Amber (if vehicle is 30' or
more overall length)

17.  Turn signal lamps. Rear (2) — Amber or Red
18. Tail lamps. Rear (2) — Red

bl

1 J
8 12 2 18
image O_0254
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ADDITIONAL REQUIREMENTS: EPA

ADDITIONAL REQUIREMENTS: EPA
EPA Part 205 Subpart B, CMVSS 1106 — Noise Emission For Medium And Heavy Trucks

INCOMPLETE VEHICLES identified as a CHAsSIS CAB by Navistar, and all COMPLETE VEHICLES will comply with the requirements specified
by EPA PART 205 SUBPART B and CMVSS 1106 provided that no changes are made to the noise generating and/or suppression
equipment installed by Navistar.

EPA Part 86, CMVSS 1100 — Emission Control

Engines provided with International vehicles will comply with all applicable exhaust emission standards. Modifications to the vehicle and/or engine, which will
cause noncompliance, are prohibited by the regulations. For further information see the vehicle operator’'s manual and the engine manual.

EPA Part 86, CFR 1037 — Vehicle Emission Controls

Vehicles manufactured by Navistar have been built to comply with all applicable vehicle emissions standards. Modifications to the vehicle which will cause
noncompliance are prohibited by regulations. Refer to the Vehicle Emissions Control Information label on the vehicle for a list of Emissions reduction
components. For further information, please review the vehicle operator's manual.

Replacement or Service Parts

The Motor Vehicle Safety Standards primarily specify the requirements and/or performance standards that a Complete Vehicle must comply with. However, certain
specific components of the vehicle, when sold by a dealer or distributor as replacement or service parts, are required to comply with the requirements and/or
performance standards specified by the standards. Certification of compliance must also be provided for these components. Those items that are subject to these
standards are as follows:

*  Windshield and window glass — FMVSS/CMVSS 205
e Seat belts - FMVSS/CMVSS 209

e Hydraulic brake hose — FMVSS/CMVSS 106

e Hydraulic brake fluids — FMVSS/CMVSS 116

* Lamps and reflective devices - FMVSS/CMVSS 108
*  Warning devices — FMVSS 125 (Reflective Triangle)
e Tires and Wheels — FMVSS/CMVSS 119/120

*  Platform Lift System — FMVSS 403

The standards require that all of the above items manufactured for sale, whether for use in the manufacture of a vehicle or for sale as parts, must comply with
applicable provisions of the safety standards. Such items when sold by dealers or distributors must be labeled to certify compliance. Such labeling may be placed
on the part itself or on the container in which the part is shipped.



The items listed above that are manufactured by or for Navistar, Inc. as service parts will comply with all applicable standards as required.

CERTIFICATION OF INCOMPLETE VEHICLES MANUFACTURED BY NAVISTAR, INC.

In accordance with the laws of the United States and Canada all vehicles manufactured for sale and sold for use in these countries must comply with the applicable
federal safety standards and certification of compliance must be provided with the vehicle.

Section 567.3 of Title 49 of the CFR defines an INCOMPLETE VEHICLE as an assemblage consisting, at a minimum, of chassis (including the frame) structure, power
train, steering system, suspension system, and braking system, in the state that those systems are to be part of the completed vehicle, but requires further
manufacturing operations, to become a completed vehicle. For an INCOMPLETE VEHICLE manufactured by Navistar to be classified as a COMPLETE VEHICLE,
subsequent manufactures must mount a body or other load carrying equipment on the chassis prior to delivery to the end user so that it can perform its intended
function.

Incomplete Vehicle Manufacturer

DEFINITION
Section 567.3 of Title 49 of the CFR defines an Incomplete Vehicle Manufacturer as a person who manufactures an incomplete vehicle by assembling
components none of which, taken separately, constitute an incomplete vehicle.

Compliance Responsibility

As manufactured by Navistar, an Incomplete Vehicle is built with all appropriate safety items that comply with the applicable regulatory requirements to the
extent that the vehicle's state of completion will permit. To obtain a Complete Vehicle status under section 567.3 of Title 49 of the CFR, an Intermediate or
Final-Stage Manufacturer must mount a body or other similar load carrying equipment on the chassis prior to delivery to the end user.

Navistar identifies an INCOMPLETE VEHICLE with one of the following designations depending on the vehicle's state of completion:

— Chassis Cab
— Partial Cab Truck
— Stripped Chassis
In accordance with section 568.4 of Title 49 of the CFR, Navistar furnishes an INCOMPLETE VEHICLE Document (IVD) with each INCOMPLETE VEHICLE. This
document provides the following information:
* Name and mailing address of the INCOMPLETE VEHICLE manufacturer
* Date of manufacture
*  Vehicle Identification Number
*  GAWR (Gross Axle Weight Rating) for each axle of the intended COMPLETE VEHICLE
*  GVWR (Gross Vehicle Weight Rating) of the intended COMPLETE VEHICLE
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*  Vehicle Type into which the INCOMPLETE VEHICLE may appropriately be manufactured
e Suitable tire and rim choice with inflation pressure
e List of all Federal U.S. or Canada safety standards applicable to the type of vehicle.
(Those standards to which the vehicle complies as produced by Navistar, Inc. will be identified.)

For all Incomplete Vehicles except those without a cab, the IVD is placed in the left hand door dispatch compartment. For Incomplete Vehicles without a cab,
the IVD is placed in a clear plastic envelope and strap locked to the radiator stay rod.

In accordance with section 567.5 of Title 49 of the CFR, Navistar will also affix an Incomplete Vehicle Information Label to the hinge pillar, door latch post, or
door edge that meets the door latch post, next to the driver's seating position (Figure 1.5).
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Figure 1.5 Incomplete Vehicle Information Label




CANADA
All International Incomplete Vehicles sold in Canada will also have a Canada National Safety Mark and National Emissions Mark affixed to the vehicle
(Figure 1.6).

Figure 1.6 Canada
National Safety Mark and
National Emissions Mark
Label

Intermediate Manufacturer

DEFINITION
Section 567.3 of Title 49 of the CFR defines an INTERMEDIATE MANUFACTURER as a person, other than the Incomplete Vehicle Manufacturer or Final-
Stage Manufacturer, who performs manufacturing operations on a vehicle manufactured in two or more stages.

COMPLIANCE RESPONSIBILITY

In accordance with section 568.4 of Title 49 of the CFR, Navistar furnishes an Incomplete Vehicle Document (IVD) with each incomplete vehicle. Navistar will
also affix an Incomplete Vehicle Information Label to the hinge pillar, door latch post, or door edge that meets the door latch post, next to the drivers seating
position as specified in section 567.5 of Title 49 of the CFR.

In accordance with section 568.5 of Title 49 of the CFR each intermediate manufacturer is required to provide an addendum to the 1VD for any modification
made by them to the incomplete vehicle that affects the validity of the compliance statements that appear in the IVD. The addendum must provide the name
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and mailing address of the intermediate manufacturer and specify the changes that must be made to the IVD to reflect the modifications that they made to
the vehicle.

The addendum shall contain a certification by the intermediate manufacturer that the statements contained in the addendum are accurate as of the date of
manufacture by the intermediate manufacturer and can be used and relied on by any subsequent intermediate manufacturer(s) and the final-stage
manufacturer as a basis for certification.

Final Stage Manufacturer

DEFINITION
As defined by section 567.3 of Title 49 of the CFR, a FINAL — STAGE MANUFACTURER is a person who performs such manufacturing operations on an
incomplete vehicle that it becomes a complete vehicle.

COMPLIANCE RESPONSIBILITY

Section 568.6 of Title 49 of the CFR requires that the final — stage manufacturer shall complete the vehicle in such manner that it meets all applicable safety
standards in effect on the date of manufacture of the incomplete vehicle, the date of final completion, or a date between these dates. It should be noted that
a vehicle intended for use as a tractor, is not considered a complete vehicle until the fifth wheel has been installed. When completed, the tractor must comply
with all applicable Motor Vehicle Safety Standards. Section 567.5 of Title 49 of the CFR stipulates that the Final-Stage Manufacturer is responsible for
installing an appropriate certification label that must be securely and permanently affixed to the completed vehicle.

For those situations when an entity other than a Navistar facility certifies a completed vehicle, that entity becomes the Final — Stage Manufacturer and has
the option to create its own label or purchase a label from International service parts. Labels purchased from service parts do not have the name of the Final
- Stage Manufacturer and information about the vehicle. This information has been left blank. Final-Stage Manufacturers that utilize the appropriate label and
protective cover (435654C2) and provide the required information comply with the requirements specified by Part 567 of Title 49 of the CFR. The label



(Figure1.7) is referred to as a “Final-Stage Manufacturer Certification Label” and is identified with Navistar part number 436076C4 for a vehicle sold in the
U.S. or 1698980C2 for a vehicle sold in Canada.
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Figure 1.7 Final-Stage Manufacturer Certification

CANADA

Certified Final — Stage Manufacturers of Canadian vehicles may be required to affix the Canada National Safety Mark and National Emissions Mark with their
identification number, next to the final certification label shown above. Such identification number must be obtained from the Minister of Transport at
Transport Canada. (Figure 1.6 — “Canada National Safety Mark and National Emissions Mark.)
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ALTERATIONS TO COMPLETED VEHICLES

DEFINITION

Section 567.3 of Title 49 of the CFR defines an Altered Vehicle as a completed vehicle previously certified in accordance with section 567.4 or 567.5 that has
been altered other than by the addition, substitution, or removal of readily attachable components or by minor finishing operations, before the first purchase
of the vehicle other than for resale, in such a manner as may affect the conformity of the vehicle with one or more FMVSS or the validity of the vehicle's
stated weight ratings or vehicle type classification.

COMPLIANCE RESPONSIBILITY

In accordance with section 567.7 of Title 49 of the CFR, if a person alters a certified vehicle before the first purchase of the vehicle other than for resale, the
responsibility for compliance of the modified vehicle rests with the Alterer. The vehicle manufacturer's Certification Label and any Information Labels shall
remain affixed to the vehicle and the alterer shall affix an additional certification label that will supplement the certification label originally furnished with the
vehicle by Navistar or the Final — Stage Manufacturer. This certification label must state the following:

“This vehicle was altered by (name of Alterer) in (month and year in which alterations were completed) and as altered it conforms to all
applicable Federal Motor Vehicle Safety, Bumper and Theft Prevention Standards affected by the alteration and in effect on the date of
(no earlier than the date of manufacture of the certified vehicle as specified on the certification label and no later than the date
alterations were completed).”




This label (Figure 1.8) is available from International service parts under Part No. 449893C5 for U.S. Certified Vehicles and Part No.1676840C3 for Canada
Certified Vehicles. Protective cover 435654C2 should be installed over this label.
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Figure 1.8 Vehicle Alterer Certification Label

Alterers of Canadian certified vehicles may be required to affix the Canada National Safety Mark and National Emissions Mark, with their identification
number, next to the Vehicle Alterer Certification label. Such identification number must be obtained from the Minister of Transport at Transport Canada.
(Figure 1.6 — Canada National Safety Mark and National Emissions Mark.)
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EXTERIOR NOISE CERTIFICATION LABEL
EXTERIOR NOISE CERTIFICATION LABEL

Incomplete vehicles identified as chassis cabs, by Navistar, have the Vehicle Exterior Noise Label (Figure 1.9) permanently attached in a readily visible position in
the operator’s compartment. For incomplete vehicles other than a chassis cab, the final-stage manufacturer must assume responsibility and comply with EPA
PART 205 SUBPART B, and CMVSS 1106 — NOISE EMISSION FOR MEDIUM AND HEAVY TRUCKS.
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Figure 1.9 Vehicle Exterior Noise Label

Additional Certification Label Information and Instructions
1. All labels must be fully filled out.

2. All labels must be affixed to the vehicle in accordance with Sections 567 of Title 49 of the CFR or Canada Motor Vehicle Safety Regulations, Sections 6 and 7.
3. No label shall be installed over another label.
4

It is unlawful to affix an incorrect certification label to a vehicle.



CHASSIS DIAGRAMS

4x2 SIDE VIEW - STANDARD/DAY CAB
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2] Frame Height at centerline of front axle: unloaded — 29.7", loaded — 27.5"
[3] Frame Height at centerline of rear axle: unloaded — 32.2", loaded — 29.1"

NOTE Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches. To achieve these nominal values directly after loading or unloading a vehicle, it may be
necessary to drive the vehicle for a short period. Frame height calculated from the ground to the top of the rail at the axle centerline.
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4x4 SIDE VIEW - STANDARD/DAY CAB

CHASSIS DIAGRAMS
4x4 SIDE VIEW - STANDARD/DAY CAB
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[2] Frame Height at centerline of front axle: unloaded — 32.2”, loaded — 31.0"
[3] Frame Height at centerline of rear axle: unloaded — 34.7", loaded — 31.5"

NOTE Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches. To achieve these nominal values directly after loading or unloading a vehicle, it may be
necessary to drive the vehicle for a short period. Frame height calculated from the ground to the top of the rail at the axle centerline.



CHASSIS DIAGRAMS
4x2 PLAN VIEW - STANDARD/DAY CAB
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NOTE: This drawing should not be used to determine crossmember locations — that information can be found later in this book.
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4x2 Top VIEW - STANDARD/DAY CAB
CHASSIS DIAGRAMS
4x2 ToP VIEW - STANDARD/DAY CAB
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NOTE: This drawing should not be used to determine crossmember locations — that information can be found later in this book.



CHASSIS DIAGRAMS
4x2 SIDE VIEW - CREW CAB
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[2] Frame Height at centerline of front axle: unloaded — 29.4", loaded — 27.5"
[3] Frame Height at centerline of rear axle: unloaded — 32.1", loaded — 29.0"

NOTE Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches. To achieve these nominal values directly after loading or unloading a vehicle, it may be
necessary to drive the vehicle for a short period. Frame height calculated from the ground to the top of the rail at the axle centerline.
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4x4 SIDE VIEW - CREW CAB

CHASSIS DIAGRAMS
4x4 SIDE VIEW - CREW CAB
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[2] Frame Height at centerline of front axle: unloaded — 32.0”, loaded — 31.0”
[3] Frame Height at centerline of rear axle: unloaded — 34.6", loaded — 31.5"

NOTE Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches. To achieve these nominal values directly after loading or unloading a vehicle, it may be
necessary to drive the vehicle for a short period. Frame height calculated from the ground to the top of the rail at the axle centerline.



CHASSIS DIAGRAMS
4x2 PLAN VIEW - CREW CAB
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NOTE: This drawing should not be used to determine crossmember locations — that information can be found later in this book.
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4x2 Top VIEW - CREW CAB

CHASSIS DIAGRAMS
4x2 Top VIEW - CREW CAB
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NOTE: This drawing should not be used to determine crossmember locations — that information can be found later in this book.
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HooD TILT DIMENSIONS - SIDE VIEW, ALL MODELS
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FRONT AND REAR VIEW, ALL MODELS
CHASSIS DIAGRAMS
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FRAMES

GENERAL FRAME INFORMATION

All Models

Introduction

The frame is the structure that carries and supports the rated load under anticipated driving conditions and secures the major components of a
vehicle in their relative positions. The frame assembly consists of two sidemembers and depending upon the length of the frame, five or more
crossmembers.

General Frame Recommendations

It is very important that the frame be inspected periodically for cracks, buckling, crossmember loosening or other damage that may cause eventual
failure of the frame. Additional inspections should be made whenever the chassis has been overloaded or involved in an accident. An alignment
check IS NOT SUFFICIENT since local cracks, crossmember loosening or sidemember buckling will not necessarily cause misalignment.

On reinforced sidemember sections, when cracks exist in either of the sidemember sections, the members must be separated for repair. After
separation follow the procedures for non-reinforced sections. The two sidemember sections MUST NOT be welded together. After the weld repairs,
the sections should be reinforced with the appropriate section and re-assembled with mounting bolts tightened to SAE Grade 8 torque levels.

Drilling or Notching
Sidemembers should not be drilled or notched without approval from Navistar Engineering. Do not exceed the maximum allowable sidemember
hole size in the unrestricted zones. See illustrations later in this book.

Welding or Flame Cutting
Welding or flame cutting of the frame components is unacceptable because of the associated loss of fatigue strength. This restriction applies not
only to the heat-treated components, but also the high strength low alloy (HSLA) and low carbon steel components.

Exceptions to this are cases with Navistar Engineering approval or for repair operations as described in this service manual section.
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TO AVOID SERIOUS PERSONAL INJURY, DEATH OR POSSIBLE ENGINE DAMAGE, WHEN WELDING OR USING AN ACETYLENE TORCH ALWAYS WEAR WELDING
GOGGLES AND GLOVES. INSURE THAT ACETYLENE AND OXYGEN TANKS ARE SEPARATED BY A METAL SHIELD AND ARE CHAINED TO A CART. DO NOT WELD OR
HEAT AREAS NEAR FUEL TANKS OR FUEL LINES. UTILIZE PROPER SHIELDING AROUND HYDRAULIC LINES.

Reinforcement to Increase Capacity

Reinforcement of the chassis frame to support either additional loading or concentrated loading does not increase vehicle load carrying capacity
unless it has been fully verified that all other vehicle components, such as the brake system, steering system, suspension system, etc. can
properly and safely support the increased loading.

Increase in Local Stress
In any modification of the chassis frame, the addition of holes, reinforcements, welds, clamps, splices, etc., may cause an increase in the local
stress in the frame at the point of the modification, THEREFORE CAUSING A STRESS CONCENTRATION IN THE FRAME SIDEMEMBER(S).

These local stress concentrations can significantly affect the life of the chassis frame. The specific effect which the stress concentrator will have
on the life of the chassis frame is influenced by the location of the stress concentration, the frequency and severity of the loading, and the
magnitude of stress concentration.

Deviation from the repair procedures in this section may void manufacturer's warranty.

Identification of Frame Rail Material
International® chassis are manufactured with frame rails of different alloy steels and some are heat-treated. Each material must be handled in a
specific manner to assure maximum service life; therefore, the frame material must be determined before attempting repair or modification.
International chassis are presently manufactured with frame rails of:
* High strength low alloy (HSLA) steel (50,000, 60,000 and 80,000 PSI yield strength)
* Heat treated steel (110,000 and 120,000 psi yield strength)
Each type has different repair procedures. The frame rail material can be determined by inspecting the frame and consulting the dealer vehicle
lineset ticket and the sales data book.

Heat-treated rails are marked on the inside of the section with a decal which cautions against welding, flame cutting or the addition of holes in
critical zones. These practices are restricted for all frame rails, however, HEAT-TREATED rails are much more sensitive to these alterations.



Frame Damage

The major sources of frame damage are accidents, overloading the vehicle, and local overstressing due to a variety of causes. In accident cases,
the reasons for the damage are readily apparent. Such damage may often be repaired by:

» Straightening and reinforcing the frame.
* Repairing the damaged area and reinforcing the frame sidemember.
* Replacing the frame sidemembers and crossmembers.

Damage to the chassis frame, such as a crack in the frame sidemember or crossmember, which is not associated with impact damage, may be an
indication of overloading the vehicle. Damage to the chassis frame may also be an indication of the creation of locally high stresses due to
operating conditions or equipment mounting practices. Examples of overloading are:

1. Exceeding either the gross vehicle weight rating (GVWR) or the gross axle weight rating (GAWR) (loading the frame beyond its design
capacity).

2. Uneven load distribution.

3. Improper fifth wheel settings.

4. Using the vehicle in operating conditions or with equipment it was not designed for.
Examples of creation of locally high stresses are:

1. Mounting bodies or equipment in a manner that causes stress concentrations and/or abrasive wear in either the flange or web portion of the
sidemember.

2. Improper modification or repair of frame components.
3. Equipment which is susceptible to resonant vibration due to excess flexibility of its mounting.
Frame damage may also be caused by corrosion resulting from the contact between dissimilar metals.

Damage to the chassis frame, which is not associated with impact damage, should not be repaired until the cause of the damage has been
determined and corrective actions taken to prevent re-occurrence of the non-impact damage.
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Welding and Reinforcement

The guidelines below deal with the general procedures for weld repair and reinforcement. Because of the many variables associated with these
repairs, it is recommended that your field service representative be consulted prior to undertaking the repair. This will also help to determine
whether a specific set of recommendations has already been developed for the case in question.

The essential elements of repairing the sidemembers are the restoring of BOTH the shape and local strength so that the load capacity is at least as
good as before the damage occurred. The sidemembers may look like new, but may have local strength reduction due to small cracks or material
strength reduction. Even if the frame has acceptable alignment and there is no gross deformation, local deformations may reduce the strength in
the area to be weld repaired. Examples of this are local bulges in the web (vertical portion) of the section and buckling of the flanges. These local
deformations must be repaired by straightening before proceeding with the weld repair.

Welding Precautions

When welding on any vehicle, care must be taken to prevent damage to the electronic components. Vehicles with ELECTRONIC ENGINE
CONTROL SYSTEMS require additional precautions.

CAUTION: On any vehicle, disconnect both the positive and negative battery cables from the battery before welding
on the vehicle. Attach the welder ground cable as close as possible to the part being welded.

TO AVOID SERIOUS PERSONAL INJURY, DEATH OR POSSIBLE ENGINE DAMAGE, WHEN WELDING OR USING AN ACETYLENE TORCH ALWAYS WEAR WELDING
GOGGLES AND GLOVES. INSURE THAT ACETYLENE AND OXYGEN TANKS ARE SEPARATED BY A METAL SHIELD AND ARE CHAINED TO A CART. DO NOT WELD
OR HEAT AREAS NEAR FUEL TANKS OR FUEL LINES. UTILIZE PROPER SHIELDING AROUND HYDRAULIC LINES.

With an electronic engine controller (such as Celect), do not connect the ground cable to the control module(s) or the cooling plate. To protect
the control module(s), it is mandatory to remove all connectors going to the control modules.

The following is a general guideline for the steel frames:

Welding of the HSLA (50,000, 60,000 and 80,000 PSI yield strength) steel side member and the heat-treated (110,000 and 120,000 PSI yield
strength) steel sidemember involves a significant reduction in the strength of the frame in the heat affected zones of the weldment. This means
that the frame in the welded region is no longer capable of carrying the same load or stress as the original section.

To restore the strength of the frame rails after welding, the welded area must be reinforced using reinforcements as indicated in “Repair and
Reinforcement Recommended Procedures”.



Welding must be done properly to make an effective repair. Therefore, only those who are properly trained and qualified should perform the
welding repairs in this section.

Welding must be done properly to make an effective repair. Therefore, only those who are properly trained and qualified should perform the
welding repairs in this section.

Reinforcement

Reinforcements (Figure 2.1 ) to increase load capacity are generally “full length”. The actual length of the reinforcement varies with the model.
Shorter, (approximately 7') rear suspension tandem liner reinforcements are available for some tractor models. Inverted “L” and “C” channel
reinforcements are available for most models. For models which do not have reinforcements necessary to contact Sales Engineering to obtain
reinforcement recommendations.

L (C—

STANDARD HEAVY DUTY L-REINFORCEMENT C-REINFORCEMENT
SIDEMEMBER SECTION SIDEMEMBER SECTION SIDEMEMBER SECTION SIDEMEMBER SECTION

Figure 2.1 Frame Rails and Reinforcements (Typical) 01_0011

These reinforcements are generally installed on the outside of the sidemember, although certain models require “C” channel reinforcements
installed to the inside of the sidemember. Contact your International® Truck dealer regarding the required type of reinforcement.

Depending on model application, there will be other parts affected, such as spring brackets for example, which are bolted to the flange as well as
the web of the sidemember. To maintain proper alignment of the springs, these brackets may require replacement with new brackets designed to
accept the reinforcements. These brackets are available through your International Truck dealer parts department.

NOTE:When an inside reinforcement is added, the lengths of the crossmembers will be affected.
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Reinforcement Attachment
THE REINFORCEMENTS MUST NEVER BE WELDED TO THE ORIGINAL CHASSIS SIDEMEMBERS. High strength SAE Grade 8 bolts are to be used to fasten
the reinforcement to the sidemember. Existing bolt holes in the sidemembers should be used whenever possible.

NOTE:The reinforcements should be bolted to the chassis frame using high strength SAE Grade 8 bolts not less than 0.5 inch (13 mm) in
diameter (refer to “Bolt and Torque Information”).

Corrosion

If aluminum and steel are allowed to come into direct contact with each other, a galvanic cell can be formed. In order for the cell to form, the
dissimilar metals must be in direct contact and an electrolyte, such as moisture, must be present. Aluminum is anodic with respect to steel and will
corrode when in the presence of steel. Corrosion of aluminum frame crossmembers will reduce the load carrying capacity of the frame member and
may eventually lead to the failure of the frame.

To prevent the formation of a galvanic cell, isolation techniques such as non-conductive or barrier type spacers or sealers must be used so that the
steel and aluminum are not in direct contact.

It is recommended that a sealer, such as Tectyl 400C or equivalent, be painted onto the surface of both the aluminum and steel, as well as on the
washers under the head of the bolts and nuts.

Frame Alignment

The frame must be properly aligned as this affects body, axle and suspension mounting. If the vehicle has been involved in an accident or has been
overloaded, it is recommended that the frame be checked for proper alignment.

Pre-Alignment Inspection
Before checking alignment, park vehicle on level ground and set parking brake. Inspect frame assembly for loose parts, welds, cracks and
bends. Be sure to make all necessary repairs before attempting to check frame alignment.

Method of Checking Frame Alignment
A satisfactory method of checking the frame and axle alignment, particularly when a body and cab is on a chassis, is to:

1. Place a plumb bob against the point of measurement. All measurements must be taken with the plumb bob positioned against bare metal.

2. Tack or tape pieces of paper to the floor directly under each point of measurement on the chassis as indicated by the letter “K” in Figure 2.1.



Figure 2.1 Centerline of Chassis 01_0012

Method of Checking
After each measurement point has been carefully marked on the floor, proceed as follows:

1. Locate centerline of chassis by measuring front and rear end widths, using marks on floor.

If frame widths are within specification, draw centerline on floor, the full length of the chassis and continue with step 2.
If frame widths are out of specification, lay out centerline as follows:

Centerline can be drawn through the intersection of any one pair of equal diagonals (A-A, B-B, C-C, D-D) and center point of one end of frame
or through points of intersection of any two pairs of equal diagonals.

2. Measure distance from centerline to opposite points marked over entire length of frame. Measurements should not vary more than 0.12
inch (3.0 mm) at any point.
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3. Measuring diagonals (A-A, B-B, C-C, D-D) will indicate point where misalignment occurs. If diagonals in each pair are within 0.12 inch
(3.0 mm), that part of the frame included between points of measurement may be considered in satisfactory alignment. These diagonals
should intersect within 0.12 inch (3.0 mm) of the centerline.

If the diagonals are not within specification, try loosening and re-tightening all cross-members. Then re-check alignment. Refer to the “Bolt
Torque Chart (Phosphate and Oil Coated)”. If frame is still out of alignment, the vehicle must be taken to a suitable frame alignment
establishment to confirm frame misalignment. If misalignment is confirmed, suitable measures must be taken to repair the damage.

SIDE ELEVATION DIMENSIONS

Dimensions for side elevation of the frame should be checked at the points indicated and should not vary more than 0.12 inch (3.0 mm) from
side to side. (They will differ fore and aft due to typical frame rake.)

Axle Alignment With Frame
After determining that the frame is properly aligned, the axle alignment with the frame should be checked by comparing diagonals.

If necessary, adjust axle-to-frame alignment.

Frame Straightening

NOTE:Frame straightening should only be performed by a qualified frame alignment facility. Under no circumstance should frame alignment
be performed by inexperienced or unqualified service personnel.

DO NOT USE HEAT TO STRAIGHTEN.

Use of heat is not recommended when straightening heat-treated frame sidemembers. Heat will weaken these frame members, consequently,
all straightening should be done at room temperature. Add reinforcement per section if heat straightening is done.

Frame members which are bent or buckled sufficiently to show cracks or weakness after straightening should be replaced or reinforced. HEAT-
TREATED FRAME MEMBERS MUST NOT BE INTERMIXED WITH NON-HEAT-TREATED MEMBERS.

If one sidemember is to be replaced, the new member must match the former frame member in both cross-section and material strength.

Repair and Reinforcement Recommended Procedures

In some cases of frame damage, the sidemembers must be replaced rather than repaired. Examples of this are:
1. When sidemember cracks caused complete separation or a visible deformation of the section.

2. When the sidemembers are extensively deformed. Consult with your field service representative and frame repair specialists if in doubt.



Preparation of Frame for Repair

Bevel Crack to Weld

To assure complete weld penetration, bevel the crack from one side when welding from one side. Bevel the crack from both sides when
welding from both sides. The existing crack in the sidemember must be entirely removed (Figure 2.2). Widen the crack its full length to 1/8
inch (3 mm). If required, a rubber backed disc grinder or high speed steel burr may be used.

Clean Surface to Weld

Surfaces to be welded and surfaces adjacent to the weld must be free of loose scale, slag, rust, grease, moisture, paint or other material that
could contribute to poor quality welds.

1. FRAME RAIL
2. WIDEN CRACK
3. BEVEL EDGES

Figure 2.2 Preparing For Weld Repair 01_0013
Welding

Electric arc-welding is recommended for repair of steel frames. The shielded arc method should be used because the heat generated during
welding is localized and burning of material is minimized using this method. Additional advantages are that the finished weld can be ground flush
and drilled as necessary.

Shielded metal arc welding (SMAW); gas metal arc welding (GMAW), also known as metal inert gas (MIG) welding; gas tungsten arc welding

(GTAW), also known as tungsten inert gas (TIG) welding; or flux cored arc welding (FCAW) are recommended methods for repair of steel frame
members.
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TO AVOID SERIOUS PERSONAL INJURY, DEATH OR POSSIBLE ENGINE DAMAGE, WHEN WELDING OR USING AN ACETYLENE TORCH ALWAYS WEAR WELDING
GOGGLES AND GLOVES. INSURE THAT ACETYLENE AND OXYGEN TANKS ARE SEPARATED BY A METAL SHIELD AND ARE CHAINED TO A CART. DO NOT WELD OR
HEAT AREAS NEAR FUEL TANKS OR FUEL LINES. UTILIZE PROPER SHIELDING AROUND HYDRAULIC LINES.

General Recommendations
IMPORTANT: To properly perform the repair procedure, the following rules must be observed:

All Steel Sidemembers
1. Welding should not be performed when surfaces are wet or exposed to rain, snow, high wind or when repair personnel are exposed to
inclement conditions. Frames exposed to inclement weather must be thoroughly cleaned and dried before the repair is made.

2. Surface areas and edges to be joined must be clean and free of oil, grease, loose scale, rust, moisture, paint or other material that could
contribute to poor quality welds.

3. Always avoid craters, notching and undercutting.
4. Peen new welds prior to grinding to relieve stresses caused by shrinkage.

5. Grind all welds flush with the surrounding surfaces. Use a coarse grinder followed by smooth grind at 90° to the crack direction to remove
all of the coarse grind marks.

6. Inspect the weld repaired area carefully after grinding. Grind out any remaining cracks, notches or undercuts and repeat the finishing and
inspections.

7. For welding cracks to the edge of the sidemember flange, locate a run-off block at the edge as in to obtain a continuous weld without
undercuts. After welding, the run-off block should be cut off and the weld should be ground and inspected as in steps 5 and 6 above.

8. Weld to the edges of the holes: The weld should continue into the hole to form a plug weld with a copper chill block on the opposite side
to help form the plug. The weld should then be finished as in steps 5 and 6 above and redrilled. Chamfer the hole edges. If the hole was open
and unused, install a Grade 8 bolt to help attach the weld repair reinforcement.

INVISIBLE ULTRAVIOLET AND INFRARED RAYS EMITTED IN WELDING CAN INJURE UNPROTECTED EYES AND SKIN. PROTECTION SUCH AS WELDER'S HELMET
WITH DARK COLORED FILTER LENSES OF THE PROPER DENSITY MUST BE USED. GTAW OR TIG WELDING WILL PRODUCE INTENSE RADIATION, THEREFORE,
FILTER PLATE LENSES OF THE DEEPEST SHADE PROVIDING ADEQUATE VISIBILITY ARE RECOMMENDED. IT IS STRONGLY RECOMMENDED THAT PERSONS
WORKING IN THE WELD AREA WEAR FLASH SAFETY GOGGLES. ALSO WEAR PROTECTIVE CLOTHING.

9. Electrodes: Only low hydrogen electrodes should be used. These should be purchased in hermetically sealed containers or dried for two
hours at a temperature between 450° F (232° C) and 500° F (260° C).



After drying, the electrodes should be stored in an oven at a temperature of at least 250° F (121° C). If exposed to the atmosphere for more
than four (4) hours, the electrodes should be dried before use. ANY MOISTURE INTRODUCED INTO THE WELD COULD DEVELOP POROSITY OR
EMBRITTLEMENT, LEADING TO FURTHER CRACKING. Welding procedures will vary among different frame materials. Outlined below are
recommendations for welding of the various types of frames.

1. Preheat the frame member along the prepared weld joint to 500 to 600° F (260 to 316° C). Insure the area is clean and any moisture
present is eliminated.

2. Permit heated area to cool to 200° F (93° C) or below before welding is started. The weld repair area must be clean before welding.

3. Either alternating current or direct current reversed polarity, combined with a short arc and beading or narrow weave technique, may be
used. Direct current reversed polarity is recommended.

4. Slag should be removed after each pass and an interpass temperature of 200° F (93° C) should be maintained.
5. Grind smooth and flush with surrounding sidemember material. Grind the weld in a direction that is 90° to crack direction (Figure 2.3 D).
6. Add reinforcement.
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1.V-GROOVE INTO SOUND METAL

2.COPPER CHILL STRIP

3.FRAME RAIL

4.V-GROOVE

5.CRACK

6.WELD-GROUND FLUSH WITH FRAME, GRIND IN
LONGITUDINAL DIRECTION OF SIDEMEMBER

C D
Figure 2.3 Use of Chill Strip 01_0014

High Strength Low Alloy Steel Frames (50,000, 60,000 and 80,000 PSI Yield Strength)

Any of the electric arc methods previously described may be used. The choice of a suitable electrode or wire depends somewhat upon the
equipment available for welding and the method selected.

The SMAW and the GMAW methods are preferred for welding the HSLA frames. The use of low hydrogen electrodes is recommended. Refer
to Table 2.1 for selection of recommended electrodes and wires, or refer to A.W.S. A.5 standard available from www.aws.org for equivalent
strength electrodes, wires or rods and power leads to be used in the welding methods. The double V-notch weld preparation using the weld
procedure shown in Figure 2.3 D is the preferred welding method.



Table 2.1

Recommended Electrodes and Wires

Recommended Electrode and Wire
Material Strength PSI
SMAW GMAW
50,000 E7018 E70S-3
60,000 - E70S-1B
80,000 E8018 E80S-D2
Table 2.2 SMAW Method (HSLA Frames)
Welding Current
Position Electrode Sizes Inch . Sﬁfeq
Amperes Volts (inch/min.)
Flat 125 - - -
Horizontal and Vertical 125 110/140 20/14 24
Table 2.3 GMAW Method (HSLA Frames)
Welding Current
Position Electrode Sizes Inch | SE?&Q
Amperes Volts (Inch/Min.)
Flat .035 - - 350/400
Horizontal and Vertical .035 190/220 20/30 350/400

7. Preheat frame rail along the weld joint to 500 to 600° F (260 to 316° C) to insure any moisture present is eliminated and to prevent too

rapid cooling of weld metal.

8. Direct current, reversed polarity is preferred. Weld using a short arc and a beading or narrow weave technique.

9. Slag should be removed after each pass and an interpass temperature of 200° F (93° C) should be maintained.

10. Grind smooth and flush with surrounding sidemember material. Grind the weld in a direction that is at 90° to crack direction (Figure 2.3

D).

11. Add reinforcement.
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Heat Treated Frames (110,000 and 120,000 PSI Yield Strength)

When welding Heat Treated Frames (110,000 PSI and 120,000 Yield Strength), use low hydrogen electrodes which have superior crack
resistance and notch toughness similar to AWS-E-11018. This type electrode should be stored in a moisture-free container to avoid porosity
during welding.

Table 2.4 SMAW Method (Heat-treated Frames)

Position Amperes Voltage
Downhand 130/140 21/23
Overhead 130/140 21/23
Vertical Up 110/120 22/24

A heavy copper “chill” strip should be clamped to the rail side away from the groove to help control the temperature and cooling rate during
welding (Figure 2.3). Short lengths of discarded heavy copper electrical bus bars make suitable chill strips.

Preheat the frame rail along the crack area to 500-600° F (260-316° C). Either alternating current or direct current reversed polarity, combined
with a short arc and a beading or narrow weave technique may be used. Direct current reversed polarity is recommended.

Slag should be removed after each pass and an interpass temperature of 200° F (93° C) should be maintained. Grind smooth and flush with
surrounding sidemember material, in a direction that is parallel to the longitudinal axis of the sidemember (Figure 2.3 D).

A V-groove is ground from the side opposite the repair and the procedure outlined above repeated. “Chill” strips should be used whenever
possible. The V-groove ground on the opposite side of the repair should be deep enough to enter the sound metal of the first weld repair as
shown in Figure 2.3 C.

Reinforcement

The strength of the sidemember in the weld joint repair region has been reduced by welding and this region must be reinforced sufficiently to
insure that the service life of the frame is not shortened. Reinforcement of the frame after welding is intended to reduce the stresses in the weld
repair region to a lower level than was previously permitted. Improper drilling will also reduce the strength of the sidemembers. Refer to “Drilling or
Notching”.

THE TYPE, LENGTH, MATERIAL AND ATTACHMENT TECHNIQUES FOR REINFORCEMENTS VARY WITH THE TYPE AND LOCATION OF THE CRACK AND WITH THE
LOADING CONDITIONS ASSOCIATED WITH THE CRACK. It is not practical to give specific recommendations for all cases of frame cracking, therefore the
various types of reinforcements are identified with general descriptions of their applications and installation procedures. To aid in making the
distinctions between the more critical flange area and the less critical web area, critical zones are defined as shown (Figure 2.4 D).
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Figure 2.4 Reinforcement Application 01_0015

Cracks which occur in the critical zones have a greater probability of growing vertically through the section, and the reduced strength after weld
repair necessitates a more substantial reinforcement.
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These guidelines potentially affect the structural integrity of the frame assembly and are intended for those who have the equipment and
experience required to qualify as frame repair specialists.

General Weld Repair Reinforcement Procedures

1. The thickness and material strength of the local plate, “L” and channel reinforcements should match the section being reinforced.

2. The corners of the reinforcements which will be in contact with the sidemember along the reinforcement edges must be chamfered to
prevent damage to the sidemember.

3. All sidemember reinforcements must be bolted to the web section within the zone shown in the frame drilling guidelines in the specific model
body builder book. The bolts must be of SAE Grade 8 or better, with integral flanges or with hardened flat washers and must be tightened to
Grade 8 levels.

4. Crossmember modification or replacement may be required if the reinforcement is on the same side as the crossmember.

5. Consider the potential effects of the reinforcements on the various components mounted to the frame. Check clearances for suspension,
wiring, plumbing and other controls.

6. For attachment of reinforcements, use existing bolts wherever this is practical.

7. The weld repaired area of the sidemember and all of the reinforcement should be primed and painted before reinforcement installation. For
corrosive environments, additional treatment of the interface may be needed.

Full Length Channel Weld Repair Reinforcements
“Full length” channel reinforcements are available through International® dealers for most models. The actual length, starting location and
ending location vary from model to model. Different length reinforcements may also be available.

When applied as a repair reinforcement, these reinforcements DO NOT increase the load capacity of the vehicle. Their advantage in this case is
their availability. A disadvantage of this type is that it is likely to affect more of the components which mount to the frame. In some cases this
disadvantage may be offset by cutting the full length reinforcement to create a local reinforcement.

Recommended Applications
1. Cases of repair of vertical cracks in either the top or bottom flanges at very low mileage.

2. Cases in which the weld repair is accompanied by extensive straightening of heat treated sidemembers.



Full Length “L” Weld Repair Reinforcements
Steps 1 and 2 above also apply to the full length “L” reinforcements available from International. All of these are the inverted “L” type and are
designed for installation on the outside of the sidemember section (except 9000 Series) (Figure 2.4 A).

Recommended Applications

This type of reinforcement is recommended for cases of cracking at very low mileage where a web crack has extended beyond the range for
a flat plate reinforcement but ends short of the bend radius. It is also applicable to cases in which the cracking is accompanied by flange
buckling.

Application Procedures
1. For custom-fabricated full length “L” reinforcements, the section should be oriented up or down so that the flange is on the same side as
the damaged area.

2. For maximum strength the flange should be on the outside of the section.
3. Follow the general recommendations above for attachment of the reinforcement.

Local Channel Weld Repair Reinforcements
This type of reinforcement must be custom-fabricated either by cutting lengths from “full length” reinforcements or by forming from flat stock
(Figure 2.4 B).

Recommended Applications
1. Cases in which the weld repair extends into the sidemember flange after substantial service life.

2. Cases accompanied by extensive abrasive wear of the sidemember section. In these cases the length of the wear area should be added
to the length recommendations below.

Application Procedures
1. The channel should be installed on the outside of the section for greater strength.

2. Figure 2.4 B gives recommended dimensional data and attachment specifications for a typical installation. Holes drilled for the attachment
must be within the frame drilling guidelines in the specific model body builder book.

Local “L” or Inverted “L” Weld Repair Reinforcements

This type of reinforcement is also generally custom-fabricated. It has a greater tendency to loosen than a channel reinforcement because, for
vertical deflections of the frame assembly, it tends to bend about an axis different from that of the main sidemember section. Because of this its
length and/or attachment specifications are typically greater than for the channel type.
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Recommended Applications
This type of reinforcement is recommended for cases in which the weld repair is confined to the web of the section but extends beyond the
application zone of the flat plate reinforcements shown in Figure 2.4 D.

Application Procedures
1. Figure 2.4 A shows a typical installation for an “L” reinforcement on the inside of a sidemember section along with minimum
recommended dimensions.

2. The flange of the reinforcement should be oriented up or down so that flange is on the same side as the damaged area.
3. For maximum strength the reinforcement should be installed on the outside of the sidemember section.

Flat Plate Weld Repair Reinforcements

This reinforcement is intended for the less critical, web portion of the sidemember section where typical cracking is due to local stresses which
tend to “diaphragm” or “dish” the web without creating appreciable stresses for overall bending of the section. Typical crack patterns radiate out
from the edge of a mounting bracket or crossmember or from a hole in the web. Cracks which radiate from a web hole occupied by a fastener
are frequently an indication of a defective joint, whether by the loosening of the fastener or poor joint design (Figure 2.4 C).

Recommended Applications
The flat plate reinforcements are recommended for weld repairs in which the weld does not extend beyond the zone defined in Figure 2.4 D.

Application Procedures

1. Atypical installation is shown in Figure 2.4 C. The length and height of the plate will vary with the size of the weld repair area. In general
it should be such that it will accommodate an array of reinforcement attachment bolts at a typical 3 to 5 inch (76 to 127 mm) spacing all around
the weld repair area.

2. The plate should generally be installed on the side opposite the component which transferred the local bending load into the web.

3. The edges of the plate should be staggered with respect to the edges of other relatively stiff web mounted components to avoid the
creation of stress concentrations.

Bolt and Torque Information

Most frames are assembled with bolts and nuts. Others are riveted. BOLTS MUST ALWAYS BE USED WHEN ATTACHING A REINFORCEMENT. Rivets
should be replaced by bolts as required when the frame is repaired and reinforced.



In bolted joints, the majority of the load is transferred by frictional force or clamping force between the members of the joint. The bolts must be
properly tightened to develop and maintain the desired clamping force. Operation of the joint with loose or improperly tightened bolts can lead to
failure of the joint. The bolts and nuts should be inspected periodically to insure that proper torque is maintained.

Bolts of high strength material conforming to SAE Grade 8 bolts should be used on all frames. For installation of reinforcements, 0.5 inch (13 mm)
diameter flange head bolts are recommended. The SAE Grade 8 bolt is identified by six radial line markings on the head of the bolt (Figure 2.5).
Nuts must be Grade 8 flange type.

1 ) 1.SAE GRADE 5 BOLTS ARE IDENTIFIED
( ) BY 3 RADIAL LINES
2.SAE GRADE 8 BOLTS ARE IDENTIFIED
t?;/ BY 6 RADIAL LINES
I~
Figure 2.5 Bolt Identification 01_0016

These bolts, 0.5 inch (13 mm) diameter flange head type, should be tightened to 110 to 120 ft-Ibs. (149 to 163 Nm) based on new bolts and nuts
lubricated with engine oil. Whenever possible, hold the bolt and tighten the nut.

If frame components are aluminum, flange head bolts and nuts, or bolts with hardened flat washers must be used. If modification or repair requires
replacement of existing bolts with new bolts or bolts of a greater length, the old flange head nuts should not be used with new standard bolts.

Careful consideration is given to the number, location and sizes of frame bolt holes in the design of a vehicle. The number, location and sizes of
additional bolt holes put in the frame subsequent to manufacture of the vehicle can adversely affect frame strength. The adverse effect of additional
bolt holes can be minimized by following the guidelines.

Huckbolt Fasteners (HP 8)

Huckbolt HP 8 fasteners are used in various positions in frame rail construction. Advantages to this style fastener are consistent clamp load and
a high resistance to loosening due to vibration. The need to recheck fastener torque is eliminated.
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BREAKNECK  PINTAIL COLLAR

LOCK GROOVES PULL GROOVES

Figure 2.6 Huckbolt Fasteners 01_0017

Removal

The swaged collar cannot be unscrewed due to the locking grooves on the HP 8 fastener. Removal requires a Huck Collar Cutter or the collar
can be split with an air chisel while supporting the opposite side of the collar. When the collar is split, the fastener can be driven out with a
punch.

ANVIL CHISEL

\#]r‘"“
J

Figure 2.7 Collar Can Be Split With 010018
an Air Chisel




CAUTION: The HP 8 fastener is not intended for re-use. To do so can result in damage to the vehicle frame or
components attached to the frame.

CAUTION: In the event that Huck fasteners are removed, in order to retain the same joint integrity, it is strongly
recommended that new Huck fasteners be used for attachment/reattachment of components.

Installation
NOTE:Huckbolt HP 8 fasteners cannot be installed without Huck installation equipment.

1. Install the HP 8 fastener into the component and frame hole.

2. Place the collar over the fastener pintail (See Figure 2.8)

i)

Figure 2.8 Place Collar Over 01_0019
Fastener Pintail
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3. Place the Huck installation tool over the HP 8 fastener pintail (See Figure 2.9)

Figure 2.9 Place Installation Tool Over 01_0020
Fastener Pintail

4. Activate the Huck installation tool.

NOTE:The Huck installation tool creates a pulling force on the fastener, seating the bolt head and closing the gap between the mating
surfaces. The collar is swaged into the pintail locking grooves developing clamping force (See Figure 2.10). As pulling forces further increase,
the body of the fastener separates at the breakneck (See Figure 2.11), completing installation.

)

Figure 2.10 Clamping Force is Developed 01_0021 Figure 2.11 Body of Fastener Separates at Breakneck 01_0022



Huck-Spin Fasteners

Description
Huck-Spin fasteners are used in various positions in frame rail construction. The installed fastener has a collar that is cold-worked or swaged

over the grooved pin Figure 2.12. Advantages to this style fastener are consistent clamp load and a high resistance to loosening due to
vibration. The need to recheck fastener torque is eliminated.

A
SWAGED
SECTION
Figure 2.12 Huck-Spin Collar 01_0023
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Remove

The collar cannot be removed by twisting or hammering. The collar must be cut longitudinally to the extent of the swaged section. This can be
accomplished with a small wheel grinder (Figure 2.13).

=

Figure 2.13 Cutting Collar with Wheel Grinder 01_0024

Drilling on opposite sides of the collar may also be used (Figure 2.14).

-

V
—
J

<

Figure 2.14 Drilling the Collar 01_0025



Another method of splitting the collar is to chisel the walls of the collar (Figure 2.15).

-

Figure 2.15 Using a Chisel to Split  01_0026
the Collar

When the collar has been opened over the length of the swaged portion on two opposite sides (Figure 2.16), the fastener can be removed.
The fastener may need to be hammered to remove the collar.

Figure 2.16 Collar with Reliefs 01_0027
for Removal
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In the event the collar doesn't come loose, use a chisel or suitable tool to peel the collar sections back (Figure 2.17).

The fastener will come free when sufficient collar material has been pulled away (Figure 2.18).

Figure 2.17 Collar Peeled Back to Assist 01_0028
Removal

1
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:
|

o

I

Figure 2.18 Fastener 01_0029
Removed




Install

The Huck-Spin is installed by spinning the collar onto the fastener. The pulling action of the Huck-Spin installation tool swages the collar into
the grooves of the fastener and then automatically disengages from the fastener (Figure 2.19).

>
A

£ 3 i ]
T i i i
haij ST

Figure 2.19 Huck-Spin Installation 01_0030
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Special Service Tools
Hydraulic Unit — Model No. 940
Used for removal and installation of the Huck Bolt.

Figure 2.20 Hydraulic Unit 01_0031



Nose Assembly Tool

CV™ SERIES BoDY BUILDER

NOSE ASSEMBLY TOOL

Figure 2.21 Nose Assembly Tool

Table 2.5 Nose Assembly Tool

01_0032

Description Tool Number
For 1/2 Dia. Fastener 99-1484
For 5/8 Dia. Fastener 99-1481

FRAMES » 01
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Hydraulic Installation Tool

Figure 2.22 01_0033
Hydraulic Installation
Tool

Table 2.6 Hydraulic Installation Tool

Description Tool Number
For 1/2 Dia. Fasteners 557
For 5/8 Dia. Fasteners 585

Table 2.7 Collar Removal Tool

Description Tool Number
For 1/2 Dia. Fasteners 516
For 5/8 Dia. Fasteners 520

ORDER TOOLS FROM:

Huck International, Inc. Phone: (914) 331-7300

P.O. Box 2270, One Corporate Drive Fax: (914) 334-7333

Kingston, NY 12401




AFTER-MARKET MODIFICATIONS

Cutting the frame behind the rear axle to shorten the frame is acceptable. Mechanical cutting or sawing is preferred to torch cutting. Whenever it is
necessary to cut the frame, the sidemember should be cut at an angle of 90° to the longitudinal axis.

For information on cutting of the frames to lengthen the frames or modify the wheelbase, refer to “Wheelbase Alterations”.
Where mounting angles are to be welded to fifth wheel assemblies, refer to fifth wheel manufacturer's recommendations.

In some cases, specialized equipment such as hoists, winches, lifts, snowplows, pusher and tag axles are added to the vehicle by distributors,
installers or dealers. Unless otherwise specified by the customer at the time of assembly, the vehicle is generally equipped with a standard chassis
frame and the manufacturer has not made special allowances for the special equipment which is being added.

The addition or installation of this special equipment on the vehicle can significantly affect the loading of the chassis frame. In some cases, it may
be necessary to reinforce the frame. Care must be exercised to insure that the gross vehicle weight rating (GVWR) and/or the gross axle weight
ratings (GAWR) are not exceeded.

Installation of this special equipment may involve State and Federal requirements which affect vehicle certification for noise emissions, exhaust
emissions, brake requirements, lighting system requirements, etc. The specialized equipment installer is responsible for the safety and durability of
their product and, in addition, is responsible to insure that the equipment and its installation comply with all applicable State and Federal
Department of Transportation requirements and OSHA regulations.

Addition of specialized equipment may have a significant effect on other vehicle components, such as the brake system, steering system,
suspension system, etc. Simple reinforcement of the chassis frame may not be adequate to provide safe operation of the vehicle.

In any modification of the chassis frame, the addition of holes, reinforcements, welds, clamps, splices, etc. may cause an increase in the local
stress in the frame at the point of the modification. These local stress concentrations can significantly affect the life of the chassis frame. The
specific effect which the stress concentrator will have on the life of the chassis frame is influenced by the location of the stress concentration, the
frequency and severity of the loading, and the type of stress concentration. Any modification of the frame may void the manufacturer's warranty.

Refer to “Welding and Reinforcement” for additional information.
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N4
N
N
X
X

Figure 2.23 Frames — Preparation of Joint for Welding Extension 01_0034

Incorrect Grind Direction, Correct Grind Depth Incorrect Grind Direction, Incorrect Grind Depth

Figure 2.24 Cross-sectional Views Showing Correct and Incorrect Methods of Finishing the Joint 01_0035



Wheelbase Alterations

Shortening or lengthening a wheelbase is an added expense for the customer. Therefore, it is often to the customer's benefit to order a chassis
from the factory with the desired wheelbase rather than to alter the wheelbase of the chassis on-site.

The preferred method for altering the wheelbase is to slide the rear axle forward or rearward as required. Invariably, this requires the lengthening or
shortening of air lines, brake lines, electrical lines, and driveline. Extreme care should be taken in the modification of the air lines, brake lines,
electrical lines and driveline to insure that they operate as reliably as those with which the vehicle was manufactured.

If the wheelbase is lengthened, a reinforcement may be required. Consult your International® dealer before lengthening the wheelbase.

In those instances when it is necessary to cut and weld the frame to alter the wheelbase, the frame must be reinforced with a channel-type
reinforcement of the same strength as the original frame material in the area where the frame has been cut, extending at least two feet on either
side of the cut and bolted as specified in Figure 2.4 shown earlier in this section.

If the frame was built with both a main frame and a reinforcement, the reinforcement should be removed before cutting the main frame. IT IS
ESSENTIAL THAT A NEW ONE-PIECE OUTER CHANNEL REINFORCEMENT BE OBTAINED RATHER THAN CUTTING AND RE-USING THE ORIGINAL REINFORCEMENT.
The original frame should also be reinforced with an inner channel reinforcement, extending at least two feet beyond the cut(s) on either side of the
cut(s). The reinforcement must be of the same material as the original frame. Blank and pre-punched chassis channel reinforcements are available
through your dealer parts department.

On both medium and high strength aluminum frames, RE-WELDING TO LENGTHEN THE FRAME IS NOT RECOMMENDED. Refer to “Reinforcement” and
“Reinforcement Attachment” for additional information.
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FRAME RAIL CROSS-SECTION SPECIFICATIONS

AT 17 B ! 15 58
(44) (38)
—70-632 3.079 3.079
— y (7.62) (78.21) (78.21)
L
7.375 7.625
(187.33 9.125 (193.68
(231.78)
i
3.079
(78.21)
SECTION A-A SECTION B-B SECTION C-C
cv_frame_sidemember
Side Rail & Reinforcement Description[zl
Section Dimensions (inches) . . Section Modulus 1 Resisting Bending
Yield Stre(ngt_l; Nominal Material # (inches®) Moment (In.-Lbs.)
Si
Depth ‘ Width | Thickness P Nominal Design
Drop Center Side Rail — Kick-Up at Rear Suspension Rearward
A-A 7.375 3.079 0.3125 50,000 B 8.08 404,000
B-B 9.125 3.079 0.3125 50,000 B 10.93 546,500
Cc-C 7.625 3.079 0.3125 50,000 B 8.47 423,500
B= High Strength Low Alloy Steel
[11=  Section Modulus: Nominal calculated using design dimensions; indicates the design load capacity of the frame.

NOTE: Maximum OAL 383.3” (9735.8mm)



INTERMEDIATE CROSSMEMBER LOCATION

914 (391) "
AX: BX
A —B
s [ /

Standard/Day Cab

|
T
f" [;9———'::;;\ L
&'—

.. 52 44 ¥ L
, (132) 112)
27.0 81
(686) (2060)
10.3 34.0 30
10.6
(270) (262) (863) (76)
i : ; - AR ]
= — - = ——— el 8_4
30.2 292 (213)
(766) (741)
WwB AF
Wheelbase | AX ‘ BX [3]
ez (i IEEE) A = 1st Intermediate Crossmember

141 (3580 - _ .
pre: 24190; 2 610) B = 2nd Intermediate Crossmember
189 (4800) | 27 (693) - C = Suspension Crossmember (Vari-Rate)
201 (5110) | 25 (630) 39 (992) D = Crossmember (AF Mounted Fuel Tank)
219 (5570) | 25 (630) 39 (992) E = AF Crossmember (only with 2,300 AF)
231(5870) | 25 (630) 54 (1376)
243 (6170) 25 (630) 54 (1376) cv_day_cab_frame
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INTERMEDIATE CROSSMEMBER LOCATION

Crew Cab

INTERMEDIATE CROSSMEMBER LOCATION

BACK
OF
CAB
» 101

In 71
FRONT  (180)

(255)
AXLE g L - . .
| - ‘ W ,E/ .
| I
: I\
T T T =]
7. - 1
(aaeo)—' @ (112)
. 92
392 (234)
(996) iy
115.1
(2924)
106 103 L 340 3.0
@) (262) (863) (76)
& L ﬁx : ﬁ : © = b 33
T s e Ted
2 292 @93
SUoq7eey T (741)
wB | AF
Wheelbase | AX |  BX[3] A = 1st Intermediate Crossmember
Inches (Millimeters) B = 2nd Intermediate Crossmember
175 (4450) - - C = Suspension Crossmember (Vari-Rate)
199 (5060) - 30 (758) D = Crossmember (AF Mounted Fuel Tank)
235 (5970) - 45 (1142)

E = AF Crossmember (only with 2,300 AF)

cv_crew_cab_frame



CROSSMEMBERS

All Models

Y 538
(147) 116

8.4

(214)

84
(214)

Tiom
[T

I 48
(122)

SINGLE DOGBONE CROSSMEMBER

93 37
(235) (93) (150)
= ey I
o I EERRCH [ = =) S I =
T 335
Y P 33.
(81 09 __ 55 (851) 23
24 . 233 __._ 51 (24) (140) —6.0 l7(59)
62) | (591) (130) (%?)—l y (%1) ﬁﬁ | (151) iﬁ
W o5 E Y o>HC O : ﬂ{
b = 4. A [ ° . 2 : I 65 =21} 22
B [78r S AN T L= - 28— (165) (55)
oL (122) 3.0 71" (39) (580
(170) (76) 6.3
REAR CAB MOUNTING CROSSMEMBER (159) 3 PIECE CROSSMEMBER

cv_crossmember
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FRAME DRILLING GUIDELINES

The drilling of the frame sidemember presents no unusual difficulty. Standard high speed steel drills of good quality will serve provided they are
sharpened properly and not overheated during sharpening or use.

Hole Location Guidelines
1. Never drill holes into the restricted areas of the frame rails. Refer to diagrams on the following pages.
Use existing holes whenever possible.
Maintain a minimum of 0.75 inch (19 mm) of material between holes.
There should not be more than three holes located on a vertical line.
Bolt holes should be no larger than is required for the size of bolts being used, in no instance larger than 11/16 (.688 inch).
If reinforcements are used, avoid drilling holes closer than 2.0 inches (51 mm) from the ends of the reinforcement.
Bolts must be periodically checked to insure that the proper torque and clamping force is maintained.

© N o O s~ DN

Never drill any holes in the flanges of the frame rail.



FRAME DRILLING RESTRICTIONS
Tapered Rails

[0} 0]
FRONT
REAR
SUSPENSION SUSPENSION
L NO DRILL
38 T
(38) Ao ZONE 1.5 1
, (38) CENTER OF
=4 | DRILLED
3 HOLES
o ¥ 3
254 8|
(45) i2

(45) SECTION A-A

cv_frame_drilling_restrictions

DO NOT leave less than .75" (19mm) of material between holes
DO NOT drill holes in the following areas:
J Distance from top of top flange to centerline of hole
. Distance from bottom of bottom flange to centerline of hole
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FRAME HEIGHT CALCULATIONS

All Models - at Centerline of Front Axle

The front frame height (@ the centerline of the front axle) may be calculated using the following equations. Refer to the illustration for a visual
explanation of the symbols used in these calculations.

[

f Wheel axis to bottom of frame in unladen position. Refer to tabulated
data.
f Wheel axis to bottom of frame in loaded position. Refer to tabulated data.
F= Frame rail height. Refer to tabulated data.

Static Loaded Radius. The distance from the wheel axis to the ground for
a properly inflated, fully loaded (loaded to its maximum capacity) tire. To
obtain tire dimensions, contact the tire manufacturer.
Tire Radius (one half of tire outside diameter) NOT mounted on the
vehicle. To obtain tire dimensions, contact the tire manufacturer.

2 Calculated Tire Radius on an unloaded chassis. The value of 5 is
calculated using the following method.

FRONT AXLE R, = R;—.2(R; - SLR)
CENTER LINE

01_0045 Front Frame Height at the front axle centerline in unloaded condition.

Front Frame Height at the front axle centerline in loaded condition.

Y = D{+R,+F (for unloaded condition)

Y’ = D/ +SLR+F (for loaded condition)

NOTE: Values calculated for Y and Y’ are strictly for the frame height at
the front axle centerline. For frame heights at the front of the
frame rail, refer to “FRAME HEIGHT CALCULATION - AT
FRONT AND REAR RAIL ENDS” on page 91 in this book.



FRAME HEIGHT DATA - FRONT

. . . Ride Height
Configuration Capacity Feature - -
Unloaded (in) Unloaded (mm) Loaded (in) Loaded (mm)
6,000-Ib 03AGP 3.38 85.76
4x2 7,000-Ib 03AGN 5.34 135.53 3.00 76.20
8,000-Ib 03ADA 2.37 60.13
4x4 7,500-Ib 03AJN 9.83 249.66 6.97 177.068
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FRAME HEIGHT CALCULATION

All Models - at Centerline of Rear Axle

The rear frame height (@ the centerline of the rear axle) may be calculated using the following equations. Refer to the illustration for a visual
explanation of the symbols used in these calculations.

D,=  Wheel axis to bottom of frame in unladen position. Refer to tabulated
data.
§ D,/= Wheel axis to bottom of frame in loaded position. Refer to tabulated
data.

F= Frame rail height. Refer to tabulated data.

“z) SLR = Static Loaded Radius. The distance from the wheel axis to the ground
for a properly inflated, fully loaded (loaded to its maximum capacity)
tire. To obtain tire dimensions, contact the tire manufacturer.

Ry= Tire Radius (one half of tire outside diameter) NOT mounted on the
CEEAFERA&\IEE vehicle. To obtain tire dimensions, contact the tire manufacturer.
010046  Ry,=  Calculated Tire Radius on an unloaded chassis. The value of 5is

calculated using the following method.

R, = R;—2(R;~SLR)
Rear Frame Height at the rear axle centerline in unloaded condition.

Z'= Rear Frame Height at the rear axle centerline in loaded condition.
Z=D,+R,+F (for unloaded condition)
Z' =D/ +SLR+F (for loaded condition)

NOTE: Values calculated for Z and Z’ are strictly for the frame height
at the rear axle centerline. For frame heights at the rear of the
frame rail, refer to “FRAME HEIGHT CALCULATION - AT
FRONT AND REAR RAIL ENDS” on page 91 in this book.



BUMP HEIGHTS — REAR

“Bump Height” refers to the maximum distance of the tires above the side rails as the rear axle of the truck travels over an object. Bump Heights are

important in the selection of truck bodies since it may be necessary to incorporate wheelwells into the body floor to allow adequate clearance for tire
travel.

STRAIGHT BUMP HEIGHT IS USED WHEN BOTH SETS OF WHEELS TRAVEL OVER AN OBJECT AT

COCKED BUMP HEIGHT REFERS TO THE CONDITION THAT EXISTS WHEN ONLY ONE SET OF
THE SAME TIME, SUCH AS A PARKING LOT SPEED BUMP.

REAR WHEELS TRAVELS OVER AN OBJECT — AN EXAMPLE OF THIS WOULD BE CLIMBING OVER

A CURB WHEN TURNING A CORNER. THE COCKED BUMP HEIGHT CHARTS PRESENTED HERE
ASSUME A 7° DEFLECTION FROM HORIZONTAL.

"

- A BUMP
S I DEMEMBER L =
S HE I FHT S1DEMEMBER " \\\%%

IANANAANA

¢ REAR AXLE

¢ e ‘/\___m‘\%ﬁ\\\%@\

PASASAIAY
LAY
AAAAN

TIT777777 7777777777777 7777777777777 777777, TI777 777777077 77777777
DILLLLLI LS LSS LIS LSS LSS LTS LSS LSS LSS LSS LSS DIILIIL LSS S S
PILLLL LIS LSS LIS LSS LIS LTSS LS LSS LSS LSS, CLLSLLSL LSS LSS0
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SILLLLLS LSS LIS LISl s SIS
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S S IS LSS sl SIS SII SIS SIS LSS S S S

e 5545550057 ’/ SLLLLLL LSS LSS LSS
(C S s rsd SILLSLS SIS LSS LSS SIS
s s
o e
STRAIGHT BUMP HEIGHT Ly L0
(PSS £
L0 0L
COCKED BUMP HEIGHT (@ 7 © DEFLECTION)
01_0047
”

01_0048
Wheel Axis to bottom of frame in straight bump position. Refer to tabulated data.

Tire radius (one-half of tire outside diameter) NOT mounted on the vehicle. To obtain tire dimensions, contact the tire manufacturer.
Frame Rail Height. Refer to tabulated data.

Straight Bump Height=R4 -D,” - F
Cocked Bump Height = Straight Bump Height + 3.5 In.
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FRAME AND BUMP HEIGHT DATA — REAR

4x2 Models
Frame Rail Height Rear Suspension Spindle to Bottom of Sidemember
Frame Code . - -
(F) Type Capacity Unloaded - D, Loaded - D;
Vari-Rate 11,000-Ib 8.1” 5.0
Vari-Rate 13,500-Ib 7.6” 4.6”
Vari-Rate 15,500-Ib 8.0” 4.5”
01CGH 9.125"
IROS 12,000-1b 5.3” 5.3”
IROS 13,500-Ib 5.3” 5.3”
IROS 15,500-Ib 5.3” 5.3”
4x4 Models
Frame Rail Height Rear Suspension Spindle to Bottom of Sidemember
Frame Code F - ;
(F) Type Capacity Unloaded - D, Loaded - D;
Vari-Rate 11,000-Ib 10.6” 7.5
01CGH 9.125" Vari-Rate 13,500-1b 10.1” 7.1”
Vari-Rate 15,500-Ib 10.5” 7.0




FRAME HEIGHT CALCULATION

All Models - at Front and Rear Rail Ends
Now that we have learned to calculate the frame height at both the front and rear axle centerlines, we can determine the frame height values at both

rail ends.
: R :
FRONT AXLE REAR AXLE
YY) Z(Z) FRAME RAIL
BUMPER l l /
£ y ! }
1 ?/ N /\/ i BN T
FG + ( o ) RG
(FG) (RG)
l GROUND LINE l
~—BA wB AF
01_0049
FIRST WE MUST DETERMINE THE RAKE OF THE FRAME (I.E., THE SLOPE OF THE FRAME FROM FOR SITUATIONS WHERE THE RAKE IS POSITIVE (I.E., Y<Z OR Y'<Z’) THE EQUATIONS FOR
FRONT END TO REAR END). IF THE FRONT END OF THE FRAME IS HIGHER THAN THE REAR END DETERMINING FRAME HEIGHT AT THE RAIL ENDS ARE:
(LE., > ORY’> ’) THEN THE TRUCK IS SAID TO HAVE A NEGATIVE RAKE. IN THIS SITUATION,
THE EQUATIONS FOR DETERMINING THE FRAME HEIGHT AT THE RAIL ENDS ARE:
Frame Height @ Front End of Rail: Frame Height @ Front End of Rail:
v _7 (FOR UNLOADED CONDITION) 7y (FOR UNLOADED CONDITION)
FG=Y+(—_—XBA) FG=Y—(———_—XBA)
WB WB
T (FOR LOADED CONDITION) 7y (FOR LOADED CONDITION)
FG’=Y’+( — xBA) FG'=Y'—( — xBA)
WB WB
Frame Height @ Rear End of Rail: Frame Height @ Rear End of Rail:
v _7 (FOR UNLOADED CONDITION) 7Yy (FOR UNLOADED CONDITION)
RG:Z—(;XAF) RG:Z+(;XAF)
WB WB
T (FOR LOADED CONDITION) 7y (FOR LOADED CONDITION)
RG’=Z’—( — xAF) RG’=Z’+( — xAF)
WB WB
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BUMPERS

All Models
Standard Frame Rails and Standard Swept Steel Bumper (01LRZ)

L
4.9 B2 {15521
4251 38 —59 (555) g |
(225) 472
! (1198) : L
; 3 L 5 (2107)
2 = Y L_22
&0 (s - = (76) B9 g5 g
{136) 47l
(119)
247
N5 {528)
{1054)
= {i"g:ﬂ'} -
76
2157 ] : 93
1 {::J' 'C) - 148
‘; - (376)
21_| | 8D 26 'l
) o asy Y

"

L 58

(147)

cv_swept_bumper
NOTE: For license plate mounting, use a tapping self-drilling hex head 1/4-14 x 5/8 screw.



BUMPERS
All Models - Standard Frame Rails and Standard Swept Steel Bumper (01LRZ) with 4” Frame Extension (01WAC)

73
{185)

49 _ 19 :

(123) 5.0 (30)

47 Sl (76) | 23

- 34 (119) (57)
(238)

(2107)

cv_swept_bumper_w_4in_frame_ext

NOTE: For license plate mounting, use a tapping self-drilling hex head 1/4-14 x 5/8 screw.
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OVERHANG LIMITS FOR REFUSE/RECYCLER BODIES

OVERHANG LIMITS FOR REFUSE/RECYCLER BODIES

Dump, car carriers, and other pivoting bodies impose a great deal of stress on the frame rails around and aft of the rear suspension area of the frame.
In addition, concentrated loads can be applied by the installation and use of equipment such as lift gates, or the placement of heavy objects on a
small section of the body. The body installer has the responsibility for determining the magnitude of the pivot pin load and for establishing operating
guidelines to avoid exceeding the load limits published in this chart. The limits shown in this chart are for equal loading on both sidemembers, i.e. the
center of gravity of the raised body is ideally centered and the chassis is on solid, level ground. If the center of gravity is laterally offset due either to
uneven loading, uneven ground, or both, the bending moment on one of the rails could increase substantially. For this reason the body installer
should derate the overhang limits to account for the lateral shift if either of these factors apply.

These limits apply specifically to concentrated or pivoting loads supported only by the bare chassis and do not factor in the load support provided by
any part of the installed body structure. Any load exceeding these limits must be wholly supported by the installed body structure. Static loading refers
to the application of loads without shocks to the chassis or significant dynamic accelerations applied to the chassis. Dynamic loading refers to all
loading conditions during which the chassis must absorb a shock, stop a load in motion, or support a load during movement of the vehicle. Examples
of dynamic loading would be dumping materials from a dump body, driving the vehicle over uneven surfaces with AF loads, or even operating a
loaded liftgate. Because most operations involve dynamic loadings of some kind, the load limits in column “P” should never be exceeded. The load
limits in column “D” should be exceeded only when the excess load is supported by rail reinforcement or by the body structure.

“p” “D” Overhang Limit “L” \
(pounds) (pounds) (inches) N\
Max. Static Vertical Max. Dynamic Vertical Nominal Yield Strength \ N N
Load (1) Load (2) - PorD
Both Rails Combined Both Rails Combined 50,000 PSI BODY
12480 2775 91 PIVOT
14950 3325 75 POINT yZ
17325 3850 63 /
22050 4900 49 R

condition without exceeding yield strength of rails.

/JI\
1) Maximum static vertical load defined as maximum load which can be applied in steady state %i
I

(2) Maximum dynamic vertical load defined as maximum load which can be applied during |
equipment operation to provide adequate margin for shocks and accelerations.

01_0052



PLow

ltem Definition Maximum
Plow Width Cross-truck span of plow blade 10’
Plow Weight Weight of plow blade and hardware 1,350 Ibs.t
A Distance from front axle centerline to the center of gravity of the temporary plow hardware 622
Plow CG

I

1. Plow weight does not include plow mounting structure permanently attached to chassis.

2. Maximum distance based on 1,350-Ib, 10’ plow. A smaller plow could have a larger distance.
3. The loaded vehicle including all passengers, cargo and snowplow systems must not exceed the gross vehicle weight rating (GVWR), front axle

weight rating (FAWR) or rear axle weight rating (RAWR).

cv_plow
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FRONT AXLES

FRONT AXLE TREAD - 4X2

TIRE SECT < = DISTANCE (WIDTH) BETWEEN VERTICAL CENTERLINES OF SINGLE TIRES AT
TREAD OPPOSITE ENDS OF AXLE, OR BETWEEN VERTICAL CENTERLINES OF DUAL
SPACING (D.S.) AT OPPOSITE ENDS OF AXLE.

= OVERALL WIDTH OF NEW TIRE AT TOP OF TIRE UNDER MAXIMUM LOAD,

(';'I;:'SIESiEt(;II-’\) INCLUDING 24-HOUR INFLATION GROWTH, AND INCLUDING PROTECTIVE SIDE RIBS,
+ BARS AND DECORATIONS RECOMMENDED BY TIRE MANUFACTURER.
SLR TREAD + TIRE SECT = OVERALL WIDTH OF AXLE, RIM, AND TIRE ASSEMBLY AT TOP OF TIRES UNDER
* (Tread plus Tire Section) MAXIMUM LOAD RECOMMENDED BY TIRE MANUFACTURER.

= DISTANCE (WIDTH) BETWEEN NEAR SIDES OF TIRES AT OPPOSITE ENDS OF AXLE

TREAD - TIRE SECT AT TOP OF TIRE UNDER MAXIMUM LOAD RECOMMENDED BY THE TIRE

(Tread minus Tire Section)

-<<+TREAD - TIRE SECT’)

MANUFACTURER.
- TREAD >
SLR = DISTANCE FROM GROUND TO CENTERLINE OF HUB WHEN TIRES ARE CORRECTLY
-<+<+——TREAD + TIRE SECT (Static Loaded Radius) INFLATED AND UNDER MAXIMUM LOAD RECOMMENDED BY TIRE MANUFACTURER.

02_0003

The chart shown here lists tread information for various wheel/axle combinations. Tread dimensions are not dependent on tire size. Other
dimensions explained here are related to tread and require tire dimensions. Please contact your tire supplier (or consult the Component Sales Data
Book PDB-70000) for tire dimensions.

Wheel/Rim Axle Code (Hydraulic Brake)
- _ _ 02AJ] | 02AJK | 02AJL
Configuration Size Material -
Hydraulic Brake
4x2 Aluminum 75.95” 75.95” 75.95”
19.5x6.75
4x2 Steel 75.24” 75.24” 75.24”
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FRONT AXLE TREAD - 4x2
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FRONT AXLE TREAD - 4x4
FRONT AXLE TREAD - 4x4

TIRE SECT = DISTANCE (WIDTH) BETWEEN VERTICAL CENTERLINES OF SINGLE TIRES AT

OPPOSITE ENDS OF AXLE, OR BETWEEN VERTICAL CENTERLINES OF DUAL
SPACING (D.S.) AT OPPOSITE ENDS OF AXLE.

= OVERALL WIDTH OF NEW TIRE AT TOP OF TIRE UNDER MAXIMUM LOAD,
INCLUDING 24-HOUR INFLATION GROWTH, AND INCLUDING PROTECTIVE SIDE RIBS,

b4 (Tire Section)
ﬂ BARS AND DECORATIONS RECOMMENDED BY TIRE MANUFACTURER.
SLR = OVERALL WIDTH OF AXLE, RIM, AND TIRE ASSEMBLY AT TOP OF TIRES UNDER
* (Tread plus Tire Section) MAXIMUM LOAD RECOMMENDED BY TIRE MANUFACTURER.

= DISTANCE (WIDTH) BETWEEN NEAR SIDES OF TIRES AT OPPOSITE ENDS OF AXLE
AT TOP OF TIRE UNDER MAXIMUM LOAD RECOMMENDED BY THE TIRE
MANUFACTURER.

-<«+TREAD - TIRE SECT »

(Tread minus Tire Section)

e —————-|
TREAD = DISTANCE FROM GROUND TO CENTERLINE OF HUB WHEN TIRES ARE CORRECTLY

<++—TREAD + TIRE SECT (Static Loaded Radius) INFLATED AND UNDER MAXIMUM LOAD RECOMMENDED BY TIRE MANUFACTURER.

02_0003

The chart shown here lists tread information for various wheel/axle combinations. Tread dimensions are not dependent on tire size. Other
dimensions explained here are related to tread and require tire dimensions. Please contact your tire supplier (or consult the Component Sales Data
Book PDB-70000) for tire dimensions.

Wheel/Rim Axle Code
02EWA

Hydraulic Brake
4x4 19.5x6.75 Steel 76.20”

Configuration Size Material




FRONT SUSPENSIONS

BRACKETS
4x2 - With 6,000-Ib to 8,000-Ib Front Suspension

4x4 - With 7,500-lb Front Suspension

cv_front_susps
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BRACKETS
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BRACKETS

INTERNATIONAL
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BRAKES

SAFETY MEASURES

Should it be necessary to modify the braking system, for example in connection with a wheelbase alteration, the following must always be observed:

. Make sure that the brake circuits are not altered. Before any part of the braking system is dismantled, mark the brake pipes and connections concerned, or
make a sketch showing the original routing.

. Avoid joints, preferably change the entire brake pipe.

. Preferably, use bent brake pipes instead of elbow unions so as not to affect the brake application/release times.
. Install the brake pipes in positions where they are protected against damage and heat.

. Install the air tanks so that the drain valves still function well and are easy to reach.

CAUTION: When a brake pipe is replaced or jointed, use only genuine International parts of the correct type.

NOTE: On trucks with ABS brakes, the sensor cable must not be jointed. If necessary, it must be completely replaced.
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SAFETY MEASURES
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AIR-OPERATED AUXILIARY ATTACHMENTS

AIR-OPERATED AUXILIARY ATTACHMENTS

ALL MODELS
. The primary air reservoir has a dedicated port for a two-port pressure protection valve (PPV). If no air-operated features are ordered on the
vehicle, then this port is plugged from the factory. A PPV can be ordered from an International dealer if a PPV is needed.
. The PPV will come installed from the factory if an air suspension or other air-operated device is ordered (i.e., fifth wheel slide, air suspension
dump, etc.). Depending on vehicle ordered features; one port may be open. If this is the case, then unplug that port and use the port.
. If all of the ports on the PPV are utilized, then a Quality Connect tee should be installed into the one of the used ports. The recommended tee
- 3/8-inch x 3/8-inch x 3/8-inch stem (International part number 2024458C1) — can be ordered from an International dealer.

cv_air_operated_aux_attach



HYDRAULIC BRAKE SCHEMATIC

Brake System 04198

CV™ SERIES BoDY BUILDER

S — A ——" -
ALY A A A A S A
W, ¥ e, . e e N

INTERMEDIATE
AND REAR CABLE

E JUNCTION I

BRAKES ¢« 04

YV e, i e ¥ N

cv_brake schematics1
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HYDRAULIC BRAKE SCHEMATIC

HYDRAULIC BRAKE SCHEMATIC

4-Channel ABS and Hydro-Max Booster

. I
=] |
Speed Sensor *1 z = i

Hydraulic L = —
Pump Master e
Cylinderand [

ABS Control

|

Brake Pedal
Assembly j
ABS Wheel Speed
Sensors ‘
|
/ |

sasssss2000 Secondary Brake Hosing
Primary Brake Hosing
* Includes Differential Pressure Switch

cv_brake schematics2



ROUTING GUIDELINES

All Models

If modifications are made to International vehicles with the addition or re-routing of tubing the following guidelines found in the Federal Motor Carrier
Safety Regulations Pocketbook, section 393.45, should be followed:

. Be designed and constructed in a manner that insures proper, adequate, and continued functioning of the tubing or hose.

. Be installed in a manner that insures proper continued functioning of the tubing or hose.

. Be long and flexible enough to accommodate without damage all normal motions of the part to which it is attached.

. Be suitably secured against chafing, kinking, or other mechanical damage.

. Be installed in a manner that prevents it from contacting the vehicle's exhaust system or any other source of high temperatures.
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ROUTING GUIDELINES
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BRAKES ¢ 04

CV™ SERIES BODY BUILDER
HYDRAULIC CONTROL UNIT PLUMBING

HYDRAULIC CONTROL UNIT PLUMBING

All Models
— 14" TUBE TO
1" TUBE TD - : LEFT FRONT BRAKE
RIGHT FRONT BRAKE |II
= FRIOMT CAB MOUNT
14" TUBE TO f / .
|

RIGHT REAR BRAKE

,I'll LEFT REAR BRAKE tr{‘.
01l
> |

B
= ‘]
o)
oy 14" TUBE TO MASTER | 1/4* TUBE TG MASTER
l CYLINDER (SECOMDARY) CYLINDER (PRIMARY)

Y TRAMSMISSION
MOLUNTIMNG

BRACKET
cv_hcu



FOOT OPERATED DRIVELINE SYSTEM

All Models

cv_foot_operated_driveline

With hydraulic brakes, the park brake assembly is attached to the rear axle. It is mechanically actuated through the use of a three-section cable.
Due to the construction of the cables, it is not possible to alter the length.
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FOOT OPERATED DRIVELINE SYSTEM
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AR DRYER LOCATION

AIR DRYER LOCATION
Mounted Outside Right Rail, Forward of Front Wheel (04VGA)

CREW DAY
/~ CAB " CAB

G ]
-..iI
ﬂ '@ 6.2
11.6
(294) (137) *
FwD
46| 66
{E%ﬁgll (116) (167)

140.1
(3558)

cv_04vga



AIR TANK LOCATION
Mounted Outside Left rail, Perpendicular to Rail, Behind Battery Box (04VKM)

/— DAY CAB rCREW CAB

R
J

46 o
(118) 38.7
(982)
()
418
v (45)
99 | 07 e
- 347
(251) (19 (883)

cv_04vkm
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AIR TANK LOCATION
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AIR TANK LOCATION
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EXHAUST SYSTEM

GUIDELINES FOR AFTERTREATMENT

Navistar, Inc. has a responsibility to supply, install and ensure that the engines and aftertreatment emission control devices comply with the
certification requirements of the U.S. Environmental Protection Agency (EPA) and the California Air Resources Board (ARB). The aftertreatment
devices may include a combination of particulate filters, catalysts, catalytic converter, and temperature and pressure sensors, along with other
components.

Proper long-term operation of these components requires controlling exhaust stream temperatures and the exhaust flow pattern throughout the
system. This controls the required location of the components as well as the insulation of the various parts of the system.

For this reason, application guidelines for aftertreatment and tailpipe installations are much more complex and restrictive than in the past. Navistar,
Inc. will ensure correct factory installation of aftertreatment devices to assure compliance with the certification requirements.

Modified systems could damage the engine, aftertreatment system and other truck systems and void the warranty coverage. In that regard,
Navistar, Inc.will make it a policy to procure and correctly install the appropriate aftertreatment devices pursuant to applicable specifications and
application guidelines. That brings with it the benefit of certified systems that will be fully covered under warranty provided the vehicle is properly
maintained and not modified beyond the extent allowed by the Body Builder Book.

The following guidelines are meant to clarify the allowable modifications for aftertreatment systems installed on US 2010 EPA compliant vehicles.
Please consult applicable federal, state and local laws and requirements in conjunction with this document to ensure compliance to those
requirements. Also, refer to applicable vehicle warranty information before performing any modifications to the vehicle. Non-compliance to the
requirements of the warranty may nullify it in its entirety.

. Where possible, trucks first and foremost should be ordered directly from the factory that meets the body installation requirements so that
the minimum, or no modification of the exhaust system will be required.

. Where this is not possible, if another exhaust configuration is available from the factory that closer meets the need of the body
installation, it is permissible to completely replace one exhaust configuration with the better choice exhaust system provided that would
have been available with the same engine, and the clearance guidelines in this reference are followed.

. Exhaust Gas Temperatures may be as high as 650° C during vehicle operation. Precautions should be taken to ensure that materials
used in the vicinity of the exhaust system and exhaust gas stream can withstand these temperatures or are safely shielded.

MEETING LEGAL REQUIREMENTS

It is the responsibility of the person performing modifications to the vehicle to ensure that the vehicle, in its final configuration, conforms
to any applicable law regarding emission control, noise level and applicable safety standards.
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GUIDELINES FOR AFTERTREATMENT
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TURBO PIPE

TURBO PIPE

The function of the Turbo Pipe is to deliver exhaust gases from the engine to the Aftertreatment Module so that temperature losses are minimized
and so that the flow pattern of the exhaust gases maximizes the efficiency of the Aftertreatment Module. Relocation or modification of the turbo
outlet piping is NOT permitted without approval from Navistar, inc. and the engine manufacturer. Requests for relocation or modification will be
reviewed on a case by case basis. Any modification to this piping without written approval of Navistar, Inc. will significantly reduce the performance
of the Aftertreatment Module and VOID any applicable warranty.

If so equipped, heat shields and protective wraps must be maintained on the vehicle to ensure the proper performance of the Aftertreatment Module
and for the protection of the installed truck systems.

AFTERTREATMENT MODULE

The function of the Aftertreatment Module is to catch soot exhausted from the engine and convert it to ash. In conjunction, it reduces oxides of
nitrogen (NOXx) through SCR. It is critical that the all sensors and pressure monitoring wiring remain intact for the Aftertreatment Module to perform
as designed. It is critical to maintain the location of the Aftertreatment Module and all sensors as installed from the factory to ensure proper
operation. Relocation or modification of the Aftertreatment Module is NOT permitted without approval from Navistar, Inc. and the engine
manufacturer. Requests for relocation or modification will be reviewed on a case by case basis. Any modification to this Aftertreatment Module
without written approval of Navistar, inc. will significantly reduce the performance of the Aftertreatment module and VOID any applicable warranty.

If so equipped, heat shields and protective wraps must be maintained on the vehicle to ensure the proper performance of the Aftertreatment Module
and for the protection of the installed truck systems. In addition, heat shields and protective coverings may not be added to the Aftertreatment
module which would restrict airflow to the system.

Never mount any additional harnesses or other equipment to the Aftertreatment Module.



MOUNTING OF BODY EQUIPMENT
In comparison to vehicles produced prior to 2007, exhaust components surface temperatures and exhaust gas temperatures will typically be higher.

As a result of the increased temperatures, clearances to exhaust components will need to be increased compared to pre-2007 model year
clearances.

Typical installation clearances used for pre-2007 model year engines and exhaust systems should be increased by 40% to ensure that body
equipment is not damaged by the increased heat of these systems.

Do not mount any Body Equipment within 8 inches (200mm) of the exhaust pipe outlet to avoid damage from hot exhaust gases.

When modifying other chassis systems, maintain clearances shown in Table 4.

Table 3
Tailpipe Extension, Material and Pipe Sizing
Pipe Material 409 Stainless Steel
International® 6.6 Pipe Diameter 3
Wall Thickness 1.65”
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MOUNTING OF BODY EQUIPMENT

Table 4

Minimum Clearances Between Exhaust System
Components and Other Chassis Components

Component Minimum Clearance, mm (in)
Electric Harness 150 (6.0)
Electric Harness (w. heat guard) 100 (4.0)
Mechanical Cable 50 (2.0)
Fuel Tube, metal 150 (6.0)
Fuel Tube, rubber or plastic 150 (6.0)
Brake Tube, metal 100 (4.0)
Brake Tube, rubber or plastic 150 (6.0)
Tire 100 (4.0)
Fuel Tank 100 (4.0)




BACKPRESSURE DATA SHEETS

Maximum Backpressure Values

International® 6.6

Engine Rating

Maximum Backpressure

HP

Clean DPF - Worst Case
Configuration

Clean DPF - Worst Case
Configuration

350

22.73 in-Hg

77 kPA @ 368 gls

Refer to the “Backpressure Test Procedure” on page 6.
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BACKPRESSURE TEST PROCEDURE

BACKPRESSURE TEST PROCEDURE

Test Method for Measuring Exhaust Backpressure
NOTE: The exhaust backpressure is required for a fully assembled system including DPF, SCR device and any diffuser device installed.
. Perform a non-mission regeneration on the DPF system to ensure it is clean prior to checking exhaust backpressure

. Connect a manometer or pressure gauge which reads up to 441.6 in-h20, 32.48 inHg, 15.95 psi, 825 mmHg or 110 kP in a straight section of 3 inch diameter
exhaust pipe, 3 pipe diameters downstream of the exhaust engine outlet flange. Turbulence in the exiting gas flow from VGT turbochargers results in the
need to measure exhaust backpressure at this distance from the outlet flange. The port in the exhaust pipe should be smooth and free of burrs to give an
accurate pressure reading.

. Determine the engine speed which delivers the maximum exhaust flow. This is the engine speed which should be used for this test. Testing should be
conducted at ambient temperatures between 21 to 38 deg C (70 - 100 deg F).

. Run the engine at full power output on a vehicle chassis dynamometer or a long uphill climb at the correct engine speed for at least 10 minutes or until
stabilized power output is achieved, and record the exhaust backpressure reading.

. For industrial engines, load the engine to the speed at which the maximum exhaust flow occurs for at least 10 minutes and record the exhaust backpressure
reading.

. If this testing is done on a long hill climb, it may be necessary to repeat the test in different gears or use the vehicle brakes to achieve the desired engine
speed. If testing on road, the hill used must be steep enough that with the engine at full throttle, the vehicle speed is steady or dropping when the exhaust
backpressure is recorded to ensure the engine is at full power output.

. If engine turbocharger boost pressure is also recorded during this test, the pressure at the turbo compressor outlet can be compared to the Turbo
Compressor Outlet Pressure on the Engine Data Sheet to ensure the engine is at full power output. The measured turbocharger boost pressure should be
within 75mm Hg (3 in Hg) of the value on the Engine Data Sheet with the engine at full power.



BACKPRESSURE TEST PROCEDURE (CONT’D)

Exhaust Backpressure Test Results

Engine Model and Power Rating
Engine Sped for Maximum Exhaust Flow
Measured Exhaust Back Pressure at Full Power Output:
-in H20
-in Hg
-psi
-mm Hg
-kPa
Test Location:
-On Dynamometer?
-On Road?

NOTE: When the exhaust back pressure measurement is taken in a pipe diameter other than 4 inches, then the measured values must be adjusted to
account for the change.
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AFTERTREATMENT DIAGRAMS (SINGLE)
AFTERTREATMENT DIAGRAMS (SINGLE)

Horizontal Aftertreatment (07BLL) with Horizontal Tailpipe (07WDU)
Frame Mounted Right Side Under Ralil

CAB /‘ CAB NOTE: OuTSIDE THE RAIL EXHAUST HANGERS NOT SHOWN
[ —
! I i i
R — - s i : —
73 | g I ; i C
(185) 280 8 (257) [N IN/MM (N/AM IN/MM
5.0 712) c 1750 (4450) | 59.2 (1505) NIA NA
(127) 189.0 (4B00) | 73.0(1655) NIA NA
B 199.0 (50s0) | 8322115 | 619(1573) MIA
%g & 201.0(5110) | 832(2115) | B1.9(1573) NA
(63) 719.0(5570) | 1033 (%25 | 745(1893) | NA
7310 (5670) | 115.0(25%5) | 745 (1893) NA m»
FHOE8MM) | M0 T 745 :1593} MiA
243.0(6170) | 1269 (3225) | 106.0 (2693) | 745 (1693)

4
(748)

L40
(102)

10.5_
(266)

cv_07bll_w_07wdu



AFTERTREATMENT DIAGRAMS (SINGLE)
Horizontal Aftertreatment (07BLL) with Horizontal Tailpipe (07WDV)
Frame Mounted Right Side Under Rail with Horizontal Tailpipe

CREW DAY
¢~ CAB s CAB NOTE: OUTSIDE THE RAIL EXHAUST HANGERS NOT SHOWN
A
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08
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T 340
280 (864)
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AFTERTREATMENT DIAGRAMS (SINGLE)

Horizontal Aftertreatment (07BLL) with Horizontal Tailpipe - 140” Wheelbase
Frame Mounted Right Side Under Rail

S hB ¢ CAB NOTE: OUTSIDE THE RAIL EXHAUST HANGERS NOT SHOWN
340
(864)

|
. L— s e =
’ 101
16.1 1
WM g
_ 1015
(2578)
FWD»
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(748)
264) 102 10.4—
(264) (260) . o
{%‘{J{?E:) (122)
355
787 (902)
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cv_07bll_w_wb_140



AFTERTREATMENT DIAGRAMS (SINGLE)
Horizontal Aftertreatment (07BLL) with Horizontal Tailpipe - 165” Wheelbase
Frame Mounted Right Side Under Rail

CREW DAY :
~CAB AR NOTE: OuTSIDE THE RAIL EXHAUST HANGERS NOT SHOWN

10.1—
(257)

{301)

cv_07bllw_wb_165
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ELECTRICAL
BATTERY BOX LOCATION
2 Batteries Mounted Left Side Under Cab Parallel to Rail (08VVB)

DAY CREW
¥ CAB y CAB

«Fm

122_ | 30 | 84
(310) (125) (213)

cv_08vvb
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TEMPORARY BATTERY BOX LOCATION
TEMPORARY BATTERY BOX LOCATION

Omit, Batteries to be Mounted Temporarily - Body Builder to Supply Battery Box (08VUV)

F DAY CAB

CREW CAB
/_

106
(268)

«FWD

340 |

(864)

cv_08vuv



ENGINE

ENGINE LOCATION

Engine Center Point (ECP) = Center Point of
Flywheel Housing

A = Engine/Power Angle

B = Front Suspension Eye to ECP

C = Top Face of Bottom Flange to ECP

D = Engine Offset to Chassis CL

E = Engine Roll

C

| |

ENGINE CL 'l CHASSIS CL

FRONT VIEW SIDE VIEW
cv_engine_location
Engine A B C D E
International® 6.6 3.0° 46.6" (1185 mm) 7.1" (181 mm) 0.2” (5 mm) 0°
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ENGINE PORT LOCATION - FRONT

ENGINE PORT LOCATION - FRONT

International® 6.6

Type [ NPTF | Usage
Air
A2 - TURBO AIR OUTLET TO INTER-COOLER
A4 - ENGINE AIR INLET FROM AIR CLEANER
Fuel
F1 - FUEL SuPPLY
F2 - FUEL RETURN
Hydraulic
H1 347 - 16 POWER STEERING PUMP HIGH PRESSURE
LINE
H2 1-1/16" - 12 | POWER STEERING PUMP SUPPLY LINE
Qil
L3 - ENGINE OIL FILL
L4 - OIL LEVEL GAUGE
L5 - OIL FILTER
Water
w2 - AIR COMPRESSOR WATER RETURN
W6 - ENGINE WATER INLET
w7 - ENGINE WATER OUTLET
wsa - HEATER RETURN

cv_engine_front



ENGINE PORT LOCATION - REAR

International® 6.6

Type | NPTF | Usage

Air
A1 | - | TuRBO OUTLET ExHAuST

Qil
L1 M14 SuPPLY AIR COMPRESSOR
L2 M18 RETURN AIR COMPRESSOR

Water

w1 - AIR COMPRESSOR WATER SUPPLY
w4 - HEATER SUPPLY
W5 - BLOCK HEATER

cv_engine_rear
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TRANSMISSION

TRANSMISSION PTO DATA (13XAK)
NOTE: Do not reuse PTO cover plate gaskets

2.1

2.7 T(53) |

(33)

(38)

L
(104)

DETAIL A
SCALE 2:1

RHS PTO MOUNTING E!OLTJ

et Y
Iy

L1.4
(35)

(96) 5.1
(129)
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TRANSFER CASE (13TLP)
TRANSFER CASE (13TLP)
Plan View
/—DAY CAB ’(— CREW CAB
3.0 - 221 - 34.0
(76) (561) (864)
105__ Io
(266)

Fiaa - 16.6 16.9
(293) (131) 58
i Erm= " ; = | £ (148)
H =8
I} oY ﬁ ﬁ. T{J | =
b i * :
6.4 3 (13%)
53 __| 9.1 i
(134) (162) e
25 ] 241 — [ 8.4 Lo
(64) (613) (638) (213)

FRONT VIEW
cv_13tlp



REAR AXLES & SUSPENSIONS

REAR AXLE TREAD

= DISTANCE (WIDTH) BETWEEN VERTICAL CENTERLINES OF SINGLE TIRES AT
TREAD + DS. + TIRE SECT+ OPPOSITE ENDS OF AXLE, OR BETWEEN VERTICAL CENTERLINES OF DUAL
I 5 fHEAD-—-———--r- SPACING (D.S.) AT OPPOSITE ENDS OF AXLE.
D.S.—1*7™ leTREAD - D.S. - TIRE SECT = OVERALL WIDTH OF NEW TIRE AT TOP OF TIRE UNDER MAXIMUM LOAD,
I | >l TIRE SECT (Tire Section) INCLUDING 24-HOUR INFLATION GROWTH, AND INCLUDING PROTECTIVE SIDE RIBS,
: BARS AND DECORATIONS RECOMMENDED BY TIRE MANUFACTURER.
= DIMENSION (WIDTH) BETWEEN VERTICAL CENTERLINES OF TWO TIRES (DUALS)
(Dual Spacing) ASSEMBLED AT ONE END OF AN AXLE.
+ + = OVERALL WIDTH OF AXLE, DUAL RIMS, AND TIRE ASSEMBLY AT TOP OF TIRES

SLR (Tread plus Dual Spacing UNDER LOAD.

i plus Tire Section)
= DISTANCE (WIDTH) BETWEEN NEAR SIDES OF INNER TIRES OF DUAL ASSEMBLY

(Tread minus Dual Spacing | AT TOP OF TIRES UNDER LOAD.
minus Tire Section)

= DISTANCE FROM GROUND TO CENTERLINE OF HUB WHEN TIRES ARE CORRECTLY

Dual Tires 14_0005

The charts shown here list tread information for various wheel/axle combinations. Tread dimensions are not dependent on tire size. Other
dimensions explained here are related to tread and require tire dimensions. Please contact your tire supplier (or consult the Component Sales Data
Book PDB-70000) for tire dimensions.All Models

Axle Code
REAR AV>\(IIF1§e1I-?REi'r?1D DATA 14AWH, 14ACV, 14ACW,
14AJE, 14AWG
Type Size Material Dual Spacing Track Width
Steel 72.36”
Disc 19.5"x6.75” 10.70”
Aluminum 73.27”
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REAR SUSPENSION BRACKET LOCATION

REAR SUSPENSION BRACKET LOCATION

Vari-Rate Steel Suspension (14SAC)

AXLE
l
a8
(122)
1 o | 17— |
Y Iy
61 | 67 62 | 59 | 59
(155) (170) (157) (150) ~ (150)
302 292
*FWD @66y v (741)
106 | 158 __|_ 71
(270) (401) (181)
4
y
] 57 6.4
76 | 27 144) —(163)
(194)  (69)

cv_14sac



REAR SUSPENSION BRACKET HOLE PATTERN

Vari-Rate Steel Suspension (14SAC)

66 . B8 _. 1725 D5, 19.0 .68 42
(169) (224) (445) (140) (482) (173) (107)
* FWD
f J |
Y 8 1 i3 __——:fgﬂjé_s.o | 23 [ 53 L 1.2
(45) TH6e) 32 " (76) (59) (135) (31)

cv_14sac_hole_pattern

CV™ SERIES BODY BUILDER REAR AXLES & SUSPENSIONS ¢ 14 AucusT 2018 — 14-3

REAR SUSPENSION BRACKET LOCATION




CV™ SERIES BODY BUILDER REAR AXLES & SUSPENSIONS ¢ 14 AuGusT 2018 — 14-4

REAR SUSPENSION BRACKET LOCATION

REAR SUSPENSION BRACKET LOCATION

Vari-Rate Steel Suspension (14SAE)

M |2 4-3
(123)

(155) (170)  (157)

cv_14sae



REAR SUSPENSION BRACKET HOLE PATTERN

Vari-Rate Steel Suspension (14SAE)

FWD

6.6 - b8__ 17.5 -5 5 ey 19.0 B8, 432
(169) (224) (445) (140) (482) (173) (108)
| ! i 5
' ] aw 30 21 L_51 :
{1_% —“45‘5} @y 76 (54 (130) (31)
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REAR SUSPENSION BRACKET LOCATION

REAR SUSPENSION BRACKET LOCATION

Vari-Rate Steel Suspension (14SCG)

61_| B7 6.2 : :
(159)  (170) (157) (149) {150)
*F!‘D RO 3
il (1507)
106 | 71
oy (181)
‘ 7 ‘ 5.0
76 | 27 (144)  (149)

(194)  (69)

cv_14scg



REAR SUSPENSION BRACKET HOLE PATTERN

Vari-Rate Steel Suspension (14SCG)

66_ . B&_ 175 55, 19.0 _ 68 42
(169) (224) T (445 T(i40] (482) 173m  [(107)
FWD '
+
! =TT Jpt 18 48 12
A R ) 3)

cv_14scg_hole_pattern
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REAR SUSPENSION BRACKET LOCATION

REAR SUSPENSION BRACKET LOCATION

IROS Suspension (14TCJ, 14TDG, 14TDH)

x e
Lp L TTT [ Es
= ——

7.0 ]
(179) (134)

«FWD
. 249 212

(632) o (539)

26 . |,
(686)

121 15.5 - 151 4.1 . 4.4
(307) (395) (384) (104) (111)

= i 356
(83) ©®2) 4 J.g
(480)

32.6
(829)

cv_iros



REAR SUSPENSION BRACKET HOLE PATTERN

IROS Suspension (14TCJ, 14TDG, 14TDH)

26
(69)
- 88 19.8 20, DD 18 56
224) T (504) (126) (140) (46) (141)
FWD ' 1
4 A
\ :—I .i &
R i — 1 261 s Y
66 | 42 | | L. 88 . |% 18 1.8_L=§,éj_ . 44 (37) (85) (68) —(152}'.«,)
(169) (108) (224) 46) (46) (82) | A1 (111)
_ (105)
(346)

cv_iros_hole_pattern
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REAR SUSPENSION BRACKET LOCATION
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FUEL TANKS

FUEL LINES

Alterations of fuel line routings could affect the performance of the completed vehicle and are not desirable. The complete fuel system must comply
with FMCSA Sections 393.65 and 393.67.

When adding components near the fuel-line area, be sure to provide a minimum clearance of 150 mm (6 in.) to the exhaust system or
install a protective metal shield.

Do not allow fuel lines to pass within 100 mm (4 in.) of exhaust, even with heat shielding. Avoid routing fuel lines above exhaust or
electrical components.

Be careful not to bend fuel lines and avoid routing them near sharp edges and protruding objects. Clip fuel lines to chassis, spacing the
clips every 610 mm (24 in.) or less. Metal clips should have plastic or rubber liners.

The fuel return system returns excess fuel from the injection pump and injector nozzles back to fuel tanks. A heat exchanger in the return
line is required to stabilize fuel temperatures, especially in hot weather, highly variable loads and vehicle speeds, and stationary
applications. Removal or obstruction of the fuel cooler may result in overheated fuel, leading to engine power reduction and/or reduction
in fuel injection component life. An automatic electric heater in the fuel/water separator unit and a thermostatic valve in the fuel pump
module also regulate fuel temperature.

An auxiliary draw port is included on vehicles with fuel tanks 15SZP and 15DSZ. It is a 5/16” SAE J2044 type connector, which is
protected by a blue and black protective cap and located on top of the fuel pump module next to the fuel supply line connection. Do not
splice or tee directly into supply, return, or transfer fuel lines to power auxiliary equipment. Do not drill or pierce into the fuel tank to add
additional ports, drains, balance tubes, or fill points.
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FUEL TANKS & FILLER

FUEL TANKS & FILLER

Make sure to point bolts, screws, and other potentially damaging objects away from the fuel tank. Shield all such projections to help maintain fuel
system integrity in the event of a vehicle crash.

Tank may be pressurized to 1.25 PSI maximum to check for final line leakage or for forcing fuel through the system. Pressures greater than this may
be detrimental and affect tank durability.
Fuel tanks include a temporary filler neck installed to chassis; an extension kit (part number 4090611C91) is included to install or lengthen the filler
neck as appropriate to the specific body or application.
Navistar recommends the following fuel-fill guidelines:
. Minimum clearance between fuel filler neck of 20mm to body components. Minimum clearance between fuel fill/vent system of 10mm to
chassis components.
. Properly route and secure the fuel fill/vent system to prevent failure due to wear and fatigue. Fuel filler clamps are to be tightened to OEM
spec torque.
. The fuel fill/vent system must be routed so there are no sags or kinks. Excess hose may be removed. There should be a minimum of 6°
of downward slope in the fuel fill system at any location.
. There shall be a minimum 7 inches (for 40-gallon) or 10 inches (for 25-gallon) in elevation as measured from the fuel cap end of the fill
pipe to the fuel tank inlet.
. Make certain that any added hose is suitable for diesel fuel and meets OEM and federal standards.
. Fuel fill/vent pipe hoses should be trimmed to hose retaining beads (when present); hoses should be secured with approved hose clamps
at proper OEM torque specs. Fill pipe ends must be free of burrs.

Upon installation, the nozzle receiver shall be electrically grounded to the vehicle body with the included ground strap to avoid buildup of static
electricity.



FUEL TANK LOCATION
Single 40 Gallon Total Capacity, 17", Mounted Between Frame Rails and Behind Rear Axle (15SZN)

/EELAR REAR SUSPENSION A
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cv_15szn
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FUEL TANK LOCATION

FUEL TANK LOCATION
Single 25 Gallon Total Capacity, 17", Mounted Between Frame Rails and Forward of Rear Axle (15SZP)

REAR
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|
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FUEL TANK LOCATION

Dual Tanks - 65 Gallon Total Capacity; 40 Gallon Mounted Between Frame Rails and Behind Rear Axle; 25 Gallon Mounted Left Side
Between Frame Rails and Forward of Rear Axle (15DSZ)

05
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DEF TANK LOCATION

DEF TANK LOCATION
6.75 Gallon, Frame Mounted Outside Right Rail, Under Cab (15WD2Z)
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CAB

CAB DIMENSIONS

@A
A

SIDE VIEW (DAY CAB) SIDE VIEW (CREW CAB) FRONT VIEW
TOP VIEW
L Dimension (inches)
Key Description Day Cab | Crew Cab
A Shoulder Room 58.7
C Inside Height (Floor to Ceiling) 51.2
C1 | Inside Height (H-Point of Seat to Ceiling) 36.9 (ngie?g:;tir'jsrg’:t; Seats)
D Steering Wheel Diameter 15.3
E Steering Wheel to Seat Back (Maximum) 16.0
F Bottom of Instrument Panel to Dash 274
H Lateral Foot Room — Driver 23.0
J Lateral Foot Room — Passenger 21.4
K Outside Cab Width 78.5
L Steering Wheel to Top of Seat Cushion 7.0
M Top of Front Seat Cushion to Floor 14.5
BA Rear Seat Cushion Depth - 20.0
CA Top of Rear Seat Cushion to Floor - 16.0
EA Rear Seat Width - 56.6
FA Rear Seat Spacing - 31.0
GA Rear Side Window Height - 18.3
HA Rear Seat Cushion to Top of Window - 31.7
JA Rear Seat Back Height - 23.7
KA Inside Length 65.3 99.3
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DOOR SWING CLEARANCE

DOOR SWING CLEARANCE

DAY CAB CREW CAB
76.5
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75.2
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76.5
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31.1
(789) 72°
333
(846) 67.3
. (1709)
61°
61°

cv_day_cab_door_sweep cv_crew_cab_door_sweep



MIRROR SPACING - STANDARD (MANUAL)

99.0
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cv_mirrors
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MIRROR SPACING (FOLDED)

MIRROR SPACING (FOLDED)
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CAB ACCESS STEP LOCATION
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MNavistar, Inc.
2701 Mavistar Drive
Lisle, IL 60532
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