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CE
RD
71 – Body Builder Books are a set of publications of which this Body 
 a part. The complete set contains information related to the features 
ifications for each truck in the International® product line.

er

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

 installing a body, a fifth wheel, any other equipment, or making any 
ions to complete the vehicle for delivery and make it road-ready is 
le to see that the completed vehicle complies with all applicable 

on procedures and safety standards, as may be set forth in federal, 
 local statues, rules and regulations.

tions, descriptions and illustrative material in this literature are as 
as known at time of publication but are subject to change without 
vistar, Inc. cannot accept responsibility for typographical errors which 
 occurred. Illustrations are not always to scale and may include 
quipment and accessories but may not include all standard 
t.

ges to the fuel delivery and return system may negatively affect the 
nce of the engine.  Should changes be made the installer should 
t those changes still meet the requirements of the engine for proper 
erformance.  Navistar, Inc. cannot accept responsibility for engine 
nce issues, error messages, or any other issues caused by changes 
l delivery and return system.  Please contact Navistar, Inc. for 
n on the engine requirements for the fuel delivery and return system 

.

nal® and the International® logotype are registered trademarks of 
Inc.
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Mark Netzly 331-332-6415

Abhi Pamulaparthy 331-332-3463

Jon Wild 331-332-3462

Vocational Engineers
Paul Nieuwlandt 260-450-4639

Brent Bott 331-332-4290

Truck Body Integration
Brian Hicks
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TION ORDERING INFORMATION
easily order the CT-471 set or any of its components by accessing the 
g Resource Center and clicking the “Order Brochures” link, using your 
ser ID and password.

s to the following product publications are available automatically by 
ng to the Product Information Revision Service. Also, additional 
 product publications can be ordered individually on a one-time basis. 
dering, include the publication number, description and quantity 

ilder Books – Complete Set ............................................ CT-471

mercial Bus: Cutaway Bus Chassis Body 
ook ............................................................................. PBB-39100

r® Series: Medium Conventional Body
ook ............................................................................. PBB-43100

r® Series: Medium Conventional Body
ook ............................................................................. PBB-44100

 Series: Premium On/Off Highway 
onal Body Builder Book .............................................. PBB-45100

ies: Premium On/Off Highway 
onal Body Builder Book .............................................. PBB-47100
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onal Body Builder Book .............................................. PBB-50100

 Logic® Control Systems ........................................ PBB-71000
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GOV
YOUR
The i tandards that apply to Navistar, Inc. 
(Nav ntity of the parties responsible for 
certif r's knowledge, it is correct as of the date of 
this p t ascertain this on their own. This section is 
writte 6 kg).

The N hicle Safety Standards (FMVSS). In 
addit t forth environmental protection standards.

In Ca ds (CMVSS) Act and Environment Canada 
estab

Thes ne manufacturers. Any vehicle purchased 
from gulations (CFR) is certified by Navistar to 
comp lt in non-compliance with applicable U.S. 
and C sible to certify the engine to the U.S. EPA 
and E

It is t an affect compliance, performed on a new 
vehic is the responsibility of the Final-Stage 
Manu ons to an INCOMPLETE VEHICLE supplied by 
Navis s the responsibility of the Final-Stage 
Manu Provinces. In addition, the Final-Stage 
Manu s, statutes and ordinances. 

Pena
Viola  fines of up to $5,000 per vehicle or up to a 
maxi

o the law, but which does not meet all the 
STAR® SERIES BODY BUILDER
 

ERNMENT REQUIREMENTS
 OBLIGATIONS UNDER THE LAW

mportant information in this section will acquaint you with U.S. and Canadian safety and emission s
istar) vehicles sold in the two countries, of those laws that established these standards, and the ide
ication of compliance for both COMPLETE VEHICLES and INCOMPLETE VEHICLES. To the best of Navista
rinting. Navistar, however cannot accept responsibility for its completeness and currency. User mus
n specifically for trucks with a Gross Vehicle Weight Rating (GVWR) greater than 10,000 lbs. (4,53

ational Traffic and Motor Vehicle Safety Act of 1966, in the U.S., gave rise to the Federal Motor Ve
ion, The Environmental Protection Agency (EPA), through the Environmental Policy Act of 1969, se

nada, the Motor Vehicle Safety Act of 1970 established the Canadian Motor Vehicle Safety Standar
lishes environmental protection standards.

e standards place the responsibility for compliance of a COMPLETE VEHICLE on the vehicle and engi
Navistar, as a COMPLETE VEHICLE, as defined by section 568.3 of Title 49 of the Code of Federal Re
ly with all applicable safety standards provided modifications or additions to the vehicle do not resu
anadian standards to which Navistar has certified compliance. The Engine Manufacturer is respon
nvironment Canada’s standards. 

he responsibility of every International dealer to assure that the service work or modifications that c
le prior to delivery to the customer, meets the requirements specified by all mandated standards. It 
facturer who typically installs a body, a fifth wheel, or any other equipment, or makes any modificati
tar, to certify compliance with the applicable standards for the vehicle when completed. Further, it i
facturer to determine, and fully comply with, any additional requirements of the several States and 
facturer must certify compliance with any other standards set forth in U.S. and Canadian regulation

lties For Violations
tion of the provisions contained within the U.S. Federal Motor Vehicle Safety Standards is subject to
mum of $15,000,000. The following violations are subject to these penalties:

1. Any manufacturer who knowingly or unknowingly produces for sale a motor vehicle subject t
applicable provisions of the law.
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2.  which in the knowledge of the selling 

3. liance with the law but fails to certify the 

4. irements of the law.
Situation iolations and are punishable by a 
maximu

The U.S t vehicles subject to the law, and to 
impleme

The requ  that all personnel involved in any of the 
following ponsibilities.

• urer)
•
•
•
•

Violation

NOTE: ehicles for sale in their respective 
 both of the other two countries. This 
 have not yet been incorporated by 

 comply with all applicable standards 
acture of that vehicle.
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Any party who sells or offers for sale a motor vehicle built after the effective date of a standard,
party does not comply with the standard.
Any party (manufacturer, dealer, body builder or other) who completes a vehicle for sale in comp
completed vehicle in the prescribed manner.
Any party who knowingly certifies a vehicle as complying, which does not in fact meet the requ

s where the government was intentionally misled in regards to safety related defects are criminal v
m of 15 years in prison.

. Department of Transportation has declared its intent to institute procedures periodically to inspec
nt enforcement procedures that will permit detection of violations.

irements of the law are stringent and the penalties for violation are severe. It is therefore mandatory
 aspects of motor vehicles become familiar with the provisions of the law as they relate to their res

Installation of equipment sub-assemblies and/or bodies (Intermediate and Final Stage Manufact
Sales
Preparation for delivery
Modification or conversion (Alterer)
Maintenance and repair

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

The Canadian, Mexican, and U.S. vehicle standards, which regulate the manufacture of v
countries, may at any time exceed all or a portion of the mandated requirements of one or
situation exists due to established standards or regulatory revisions in one country, which
the other(s).

Each of these countries require that any vehicle crossing its border(s) in commerce must
of their country and comply with the standards that were in effect as of the date of manuf
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FEDE  (CMVSS)
The f ds (4,536 kg.). Presently, all International® 
truck

For a f the CFR as an Incomplete Vehicle, 
cons e particular safety standards with which the 
vehic ompletion of that vehicle, become the 
respo

FMV

FMV Effect

FMV

FMV

FMV

FMV

FMV

FMV

FMV

U.S.

FMV

FMV

FMV 0,000 pounds)

FMV

FMV

FMV
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RAL MOTOR VEHICLE STANDARDS (FMVSS) AND CANADIAN MOTOR VEHICLE SAFETY STANDARDS
ollowing standards of Title 49 of the CFR apply to Trucks having a GVWR greater than 10,000 poun
s fall in this classification.

ny vehicle manufactured by and purchased from Navistar and defined by section 567.3 of Title 49 o
ult the Incomplete Vehicle Document (IVD) provided with each Incomplete Vehicle to determine thos
le complies. Any standards, with which Navistar cannot certify compliance because of the level of c
nsibility of the Intermediate Manufacturer or Final-Stage Manufacture or both.

Table 1.1

SAFETY STANDARD IDENTIFICATION
 (Applicable to all completed vehicles greater than 10,000 LBS.)

SS 101, CMVSS 101 Controls, Telltales, and Indicators

SS 102, CMVSS 102 Transmission Shift Position Sequence, Starter Interlock and Transmission Braking 

SS 103, CMVSS 103 Windshield Defrosting and Defogging Systems

SS 104, CMVSS 104 Windshield Wiping and Washing Systems

SS 105, CMVSS 105 Hydraulic and Electric Brake Systems

SS 106, CMVSS 106 Brake Hoses

SS 108, CMVSS 108 Lamps, Reflective Devices and Associated Equipment

SS 111, CMVSS 111 Rearview Mirrors

SS 113, CMVSS 113 Hood Latch System

 49 CFR part 565, CMVSS 115 Vehicle Identification Number Requirements

SS 116, CMVSS 116 Motor Vehicle Brake Fluids

SS 119, CMVSS 119 New Pneumatic Tires for Vehicles other than passenger cars

SS 120, CMVSS 120 Tire selection and Rims for vehicles with a GVWR of more than 4,536 Kilograms (1

SS 121, CMVSS 121 Air Brake Systems

SS 124, CMVSS 124 Acceleration Control Systems

SS 125 Warning Devices

* N/A – Not Applicable
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FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

FMVSS 

CMVSS

CMVSS

FMVSS 

CMVSS
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205, CMVSS 205 Glazing Materials

206, CMVSS 206 Door Locks and Door Retention Components

207, CMVSS 207 Seating Systems

208, CMVSS 208 Occupant Crash Protection

209, CMVSS 209 Seat Belt Assemblies 

210, CMVSS 210 Seat Belt Assembly Anchorages

213, CMVSS 213 Child Restraint Systems

225, CMVSS 225 Child Restraint Anchorage System

302, CMVSS 302 Flammability of Interior Materials

403 Platform Lift Systems for Motor Vehicles 

404 Platform Lift Installations in Motor Vehicles

 301.1 LPG Fuel System Integrity

 301.2 CNG Fuel System Integrity

304 CNG Fuel Container

 1106 Noise Emissions

SAFETY STANDARD IDENTIFICATION
 (Applicable to all completed vehicles greater than 10,000 LBS.)

* N/A – Not Applicable
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ADDI
Light

nches or More

R
L

E

HEIGHT ABOVE ROAD SURFACE
(In inches measured from the center of the 

lamp on vehicle at curb height.)

(U
r 
t 

Not less than 22 or more than 54.

(L  
Not less than 22 or more than 54.

(U
Not less than 22 or more than 54.

Turn  Not less than 15 or more than 83.

Iden
 
 
. 

All three on same level as close as practicable 
to the top of the vehicle with lamp centers 
spaced not less than 6 inches or more than 12 
inches apart.

Both on the same level between 15 and 72.

 
Both on the same level between 15 and 72.

Fro Both on the same level as high as practicable.

Re Both on the same level as high as practicable. 

Side
I

Not less than 15.
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TIONAL LIGHTING INFORMATION
ing Devices and Reflectors Required by FMVSS 108 and CMVSS 108

Table 1.2

Required Vehicle Lighting Equipment for Trucks with an Overall Width of 80 I

EQUIRED 
IGHTING 

QUIPMENT
QTY COLOR LOCATION POSITION

Headlamps
pper/Lower 
Beam)

2 minimum White Front
On the front at the same height, an equal numbe
at each side of the vertical centerline as far apar
as practicable.

Headlamps 
ower Beam) 2 minimum White Forward road 

illumination

On the front, symmetrical, as far apart as 
practicable (if 4 lamp system, outboard or above
upper beams)

Headlamps
pper Beam) 2 minimum White Forward road 

illumination
On the front, symmetrical (if 4 lamp system, 
inboard or below lower beams)

 signal (Front) 2 Amber At or near front One on each side of the vertical centerline at the
same height and as far apart as practicable. 

tification Lamp 
(Front) 3 Amber Front

As close as practicable to the vertical centerline
of the vehicle or the vertical centerline of the cab
where different from the centerline of the vehicle

Tail Lamp 2 Red Rear One lamp each side of the vertical centerline at 
the same height and as far apart as practicable.

Stop Lamp 2 Red Rear One lamp each side of the vertical centerline at 
the same height and as far apart as practicable.

nt Clearance 
Lamps 2 Amber One on each 

side of front
One on each side of the vertical centerline to 
indicate width.

ar Clearance 
Lamps 2 Red One on each 

side of rear
One on each side of the vertical centerline to 
indicate overall width.

 Marker Lamp, 
ntermediate 2 Amber One on 

each side
At or near midpoint between front and rear side 
marker lamps, if vehicle over 30' in length.
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Reflex
Interme Between 15 and 60.

Reflex
(R Both on the same level, between 15 and 60.

Reflex
(Rea Between 15 and 60.

Reflex
(Fro Between 15 and 60.

License 
R No requirements.

Side Ma
(F Not less than 15.

Side Ma
(R Not less than 15.

Turn Si Both on the same level, between 15 and 83.

Identific
(R

All three on the same level as close as 
practicable to the top of the vehicles with lamp 
centers spaced not less than 6" or more than 
12" apart.

Vehicu
Warnin

L
Both on the same level, between 15 and 83.

Back No requirement.

Rea
Body

(Tr
As high as practicable excluding fairings

Rear
(Tr

As horizontal as practicable and not higher 
than 1,525 mm from the ground

REQ
LIG

EQU

HEIGHT ABOVE ROAD SURFACE
(In inches measured from the center of the 

lamp on vehicle at curb height.)
TAR® SERIES BODY BUILDER
 

 Reflector 
diate (Side) 2 Amber One on 

each side
At or near midpoint between front and rear side 
reflectors if over 30' in length.

 Reflector 
ear) 2 Red Rear One on each side of vertical centerline, as far 

apart as practicable.

 Reflector 
r Side) 2 Red One on each 

side (rear) As far to the rear as practicable. 

 Reflector 
nt Side) 2 Amber One on each 

side (front) As far to the front as practicable.

Plate Lamp 
ear 1 White At rear 

license plate
To illuminate the license plate from the top or 
sides.

rker Lamp 
ront) 2 Amber One on 

each side As far to the front as practicable.

rker Lamp 
ear) 2 Red One on 

each side As far to the rear as practicable.

gnal (Rear) 2 Amber 
or Red Rear One lamp on each side of the vertical centerline 

as far apart as practicable.

ation Lamp 
ear) 3 Red Rear One as close as practicable to vertical centerline. 

One on each side.

lar Hazard 
g Flashing 
amps

2 Amber Front
One lamp on each side of vertical centerline as 
far apart as practicable.2 Amber 

or Red Rear

up Lamp 1 White Rear Rear

r Upper 
 Marking 
actor)

exactly 2 pairs of 
300mm long strips White Rear Rear upper corners of cab, facing rearward

 Marking 
actor)

Exactly 2 
sections, minimum 

600mm each

Red/
White Rear

Rear, facing rearward, on fenders, on mud flap 
brackets, or within 300mm below the top of mud 
flaps

UIRED 
HTING 
IPMENT

QTY COLOR LOCATION POSITION



TERRA JULY 2013 — PAGE 7

D
 (4 optional)

nt (2) – Amber

) – Amber

t (2) – Amber

t (2) – Amber (Optional 

ont (3) – Amber

ont (3) – Amber 

t (2) – Amber

ar (2) – Red

) – Red

ar (3) – Red

 (2) – Red

ed

 Red

ar (1) – White

 – White (location 
nal requirements are 

ermediate (2) – Amber 
e overall length)

diate (2) – Amber (if 
verall length)

r (2) – Amber or Red

ed
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(Figures 1.1, 1.2 and 1.3 for Illustration Purposes Only)

(May be combined)

(At highest point)

10 9 10

11 11
12 1218 18

17 14 13 17

LEGEN
1. Headlamps (2) – White

2. Side marker lamps. Fro

3. Side reflectors. Front (2

4. Turn signal lamps. Fron

4a. Turn signal lamps. Fron
location)

5. Identification lamps. Fr

5a. Identification lamps. Fr
(Optional location)

6. Clearance lamps. Fron

7. Side marker lamps. Re

8. Side reflectors. Rear (2

9. Identification lamps. Re

10. Clearance lamps. Rear

11. Reflectors Rear (2) – R

12. Stop lamps. Rear (2) –

13. License plate lamp. Re

14. Backup lamp. Rear (1)
optional provided optio
met)

15. Side marker lamps. Int
(if vehicle is 30' or mor

16. Side reflectors. Interme
vehicle is 30' or more o

17. Turn signal lamps. Rea

18. Tail lamps. Rear (2) – R
0_0004
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l)

mber

ber

mber

er

Fig
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(Figures 1.1, 1.2 and 1.3 for Illustration Purposes Only)

5

6

1

2, 3, 4

6

5

2, 3, 41

LEGEND
1. Headlamps (2) - White (4 optiona

2. iSide marker lamps. Front (2) - A

3. Side reflectors. Front (2) - Amber

4. Turn signal lamps. Front (2) - Am

5. Identification lamps. Front (3) - A

6. Clearance lamps. Front (2) - Amb

ure 1.2
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EGEND
ar (2) – Red

ear (2) – Red

lamp. Rear (1) – White

 Rear (1) – White (location 
ed optional requirements 

ps. Rear (2) – Amber or 

ar (2) – Red

Fig
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(Figures 1.1, 1.2 and 1.3 for Illustration Purposes Only)

Rear of Vehicle

11

14

Rear of Vehicle
11

13121718

(may be combined)

Rear of Cab

L
11. Reflectors. Re

12. Stop lamps. R

13. License plate 

14. Backup lamp.
optional provid
are met)

17. Turn signal lam
Red

18. Tail lamps. Re

0_0006

ure 1.3
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ADDITIO
EP

INC mply with the requirements specified 
by e generating and/or suppression 
eq

EP

En s. Modifications to the vehicle and/or 
eng  the vehicle operator’s manual and the 
eng

EP

Ve ndards. Modifications to the vehicle 
wh Information label on the vehicle for a list 
of E ual.

REPLAC
The Mot  a Complete Vehicle must comply with. 
Howeve r service parts, are required to comply 
with the e must also be provided for these 
compon

• Win

• Sea

• Hyd

• Hyd

• Lam

• Wa

• Tire

• Pla
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NAL REQUIREMENTS: EPA
A Part 205 Subpart B, CMVSS 1106 – Noise Emission For Medium And Heavy Trucks

OMPLETE VEHICLES identified as a CHASSIS CAB by Navistar, and all COMPLETE VEHICLES will co
 EPA PART 205 SUBPART B and CMVSS 1106 provided that no changes are made to the nois
uipment installed by Navistar. 

A Part 86, CMVSS 1100 – Emission Control

gines provided with International vehicles will comply with all applicable exhaust emission standard
ine, which will cause noncompliance, are prohibited by the regulations. For further information see
ine manual.

A Part 86, CFR 1037 – Vehicle Emission Controls

hicles manufactured by Navistar have been built to comply with all applicable vehicle emissions sta
ich will cause noncompliance are prohibited by regulations. Refer to the Vehicle Emissions Control 
missions reduction components. For further information, please review the vehicle operator’s man

EMENT OR SERVICE PARTS
or Vehicle Safety Standards primarily specify the requirements and/or performance standards that
r, certain specific components of the vehicle, when sold by a dealer or distributor as replacement o
 requirements and/or performance standards specified by the standards. Certification of complianc
ents and those items that are subject to these procedures are as follows:

dshield and window glass – FMVSS/CMVSS 205

t belts – FMVSS/CMVSS 209

raulic brake hose – FMVSS/CMVSS 106

raulic brake fluids – FMVSS/CMVSS 116

ps and reflective devices – FMVSS/CMVSS 108

rning devices – FMVSS 125 (Reflective Triangle)

s and Wheels – FMVSS/CMVSS 119/120

tform Lift System – FMVSS 403
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The s ure of a vehicle or for sale as parts, must 
comp rs must be labeled to certify compliance. 
Such

The i  applicable standards as required.
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tandards require that all of the above items manufactured for sale, whether for use in the manufact
ly with applicable provisions of the safety standards. Such items when sold by dealers or distributo
 labeling may be placed on the part itself or on the container in which the part is shipped. 

tems listed above that are manufactured by or for Navistar, Inc. as service parts will comply with all
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CERTIFI
In accor r use in these countries must comply 
with the le.

Section imum, of chassis (including the frame) 
structure tems are to be part of the completed 
vehicle, VEHICLE manufactured by Navistar to be 
classifie ipment on the chassis prior to delivery to 
the end 

Incomp
DEFINITI

Sec s an incomplete vehicle by assembling 
com

Co

As e applicable regulatory requirements to the 
ext  of Title 49 of the CFR, an Intermediate or 
Fin livery to the end user.

Na te of completion:

•
•
•
•
•
In a IVD) with each INCOMPLETE VEHICLE. This 
doc

•
•
•
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CATION OF INCOMPLETE VEHICLES MANUFACTURED BY NAVISTAR, INC.
dance with the laws of the United States and Canada all vehicles manufactured for sale and sold fo
 applicable federal safety standards and certification of compliance must be provided with the vehic

567.3 of Title 49 of the CFR defines an INCOMPLETE VEHICLE as an assemblage consisting, at a min
, power train, steering system, suspension system, and braking system, in the state that those sys
but requires further manufacturing operations, to become a completed vehicle. For an INCOMPLETE 
d as a COMPLETE VEHICLE, subsequent manufactures must mount a body or other load carrying equ
user so that it can perform its intended function. 

lete Vehicle Manufacturer
ON

tion 567.3 of Title 49 of the CFR defines an Incomplete Vehicle Manufacturer as a person who manufacture
ponents none of which, taken separately, constitute an incomplete vehicle.

mpliance Responsibility

manufactured by Navistar, an Incomplete Vehicle is built with all appropriate safety items that comply with th
ent that the vehicle's state of completion will permit. To obtain a Complete Vehicle status under section 567.3
al-Stage Manufacturer must mount a body or other similar load carrying equipment on the chassis prior to de

vistar identifies an INCOMPLETE VEHICLE with one of the following designations depending on the vehicle's sta

Chassis Cab
Flat Back Cowl (FBC) Chassis Bus or School Bus
Partial Cab Bus or School Bus
Partial Cab Truck
Stripped Chassis

ccordance with section 568.4 of Title 49 of the CFR, Navistar furnishes an INCOMPLETE VEHICLE Document (
ument provides the following information:

Name and mailing address of the INCOMPLETE VEHICLE manufacturer
Date of manufacture
Vehicle Identification Number
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.)
tch compartment. For Incomplete Vehicles 
.

ehicle Information Label to the hinge pillar, 
gure 1.5).

Fig
STAR® SERIES BODY BUILDER
 

• GAWR (Gross Axle Weight Rating) for each axle of the intended COMPLETE VEHICLE

• GVWR (Gross Vehicle Weight Rating) of the intended COMPLETE VEHICLE

• Vehicle Type into which the INCOMPLETE VEHICLE may appropriately be manufactured
• Suitable tire and rim choice with inflation pressure
• List of all Federal U.S. or Canadian 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 dispa
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, International will also affix an Incomplete V
door latch post, or door edge that meets the door latch post, next to the driver's seating position (Fi

Manufactured in the U.S. or Mexico

Manufactured in Canada

O_0008

O_0009ure 1.5 Incomplete Vehicle Information Label
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CANADA

All Mark and National Emissions Mark affixed to 
the

Interme
DEFINITI

Sec  Incomplete Vehicle Manufacturer or Final 
Sta

COMPLIA

In a ) with each incomplete vehicle. Navistar will 
als xt to the drivers seating position as specified 
in p
TAR® SERIES BODY BUILDER
 

International Incomplete Vehicles manufactured and sold in Canada will also have a Canada National Safety 
 vehicle (Figure 1.6).

diate Manufacturer
ON

tion 567.3 of Title 49 of the CFR defines an INTERMEDIATE MANUFACTURER as a person, other than the
ge Manufacturer, who performs manufacturing operations on a vehicle manufactured in two or more stages. 

NCE RESPONSIBILITY

ccordance with section 568.4 of Title 49 of the CFR, Navistar furnishes an Incomplete Vehicle Document (IVD
o affix an information label to the hinge pillar, door latch post, or door edge that meets the door latch post, ne
art 567.5 of Title 49 of the CFR.

0_0010Figure 1.6 Canada 
National Safety Mark and 
National Emissions Mark 
Label



TERRA JULY 2013 — PAGE 15

 an addendum to the IVD for any modification 
he IVD. The addendum must provide the name 
 to reflect the modifications that they made to 

Fina
DEFIN

rforms such manufacturing operations on an 

COM

 such manner that it meets all applicable safety 
e between these dates. It should be noted that 
lled. When completed, the tractor must comply 
t the Final Stage Manufacturer is responsible 
 vehicle. 
mes the Final – Stage Manufacturer and has 

service parts do not have the name of the Final 
anufacturers that utilize the appropriate label 

d by part 567 of Title 49 of the CFR. The label 
l part number 436076C4 for a vehicle sold in 
STAR® SERIES BODY BUILDER
 

In accordance with section 568.5 of Title 49 of the CFR each intermediate manufacturer is required to provide
made by them to the incomplete vehicle that affects the validity of the compliance statements that appear in t
and mailing address of the intermediate manufacturer and specify the changes that must be made to the IVD
the vehicle.

l Stage Manufacturer
ITION

As defined by section 567.3 of Title 49 of the CFR, a FINAL – STAGE MANUFACTURER is a person who pe
incomplete vehicle that it becomes a complete vehicle.

PLIANCE RESPONSIBILITY

Section 568.6 of Title 49 of the CFR requires that the final – stage manufacturer shall complete the vehicle in
standards in effect on the date of manufacture of the incomplete vehicle, the date of final completion, or a dat
a vehicle intended for use as a tractor, is not considered a complete vehicle until the fifth wheel has been insta
with all applicable Federal Motor Vehicle Safety Standards. Section 567.5 of Title 49 of the CFR stipulates tha
for installing an appropriate certification label that must be securely and permanently affixed to the completed
For those situations when an entity other than a Navistar facility certifies a completed vehicle, that entity beco
the option to create its own label or purchase a label from International service parts. Labels purchased from 
- Stage Manufacturer and information about the vehicle. This information has been left blank. Final – Stage M
and protective cover (435654C2) and provide the required information comply with the requirements specifie
(Figure1.7) is referred to as a “Final Stage Manufacturer Certification Label” and is identified with Internationa
the U.S. or 1698980C2 for a vehicle sold in Canada.
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CANADA

Ce Mark and National Emissions Mark with their 
ide tification number must be obtained from the 
Min  Mark.)

ALTERA

DEFINITI

Sec ordance with section 567.4 or 567.5 that has 
bee nishing operations, before the first purchase 
of t re FMVSS or the validity of the vehicle's 
sta

Figu
TAR® SERIES BODY BUILDER
 

rtified Final – Stage Manufacturers of Canadian vehicles may be required to affix the Canada National Safety 
ntification number installed on it next to the final certification label shown above. Such authorization and iden
ister of Transport at Transport Canada. (Figure 1.6 – “Canada National Safety Mark and National Emissions

TIONS TO COMPLETED VEHICLES

ON

tion 567.3 of Title 49 of the CFR defines an Altered Vehicle as a completed vehicle previously certified in acc
n altered other than by the addition, substitution, or removal of readily attachable components or by minor fi

he vehicle other than for resale, in such a manner as may affect the conformity of the vehicle with one or mo
ted weight ratings or vehicle type classification.

O_00011

O_00012

436076C4 – U.S.

1698980C2 – Canada

re 1.7 Final Stage Manufacturer Certification 
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COM

chase of the vehicle other than for resale, the 
tion Label and any Information Labels shall 
ertification label originally furnished with the 

mpleted) and as altered it conforms to all 
the alteration and in effect on the date of 
 label and no later than the date 

Vehicles and Part No.1676840C3 for Canada 

ark, with their identification number, adjacent 
e Minister of Transport at Transport Canada. 

Fi
ASTAR® SERIES BODY BUILDER
 

PLIANCE RESPONSIBILITY

In accordance with section 567.7 of Title 49 of the CFR, if a person alters a certified vehicle before the first pur
responsibility for compliance of the modified vehicle rests with the Alterer. The vehicle manufacturer's Certifica
remain affixed to the vehicle and the alterer shall affix an additional certification label that will supplement the c
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 co
applicable Federal Motor Vehicle Safety Bumper and Theft Prevention Standards affected by 
(no earlier than the date of manufacture of the certified vehicle as specified on the certification
alterations were completed).”

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

Alterers of Canadian certified vehicles must apply the Canada National Safety Mark and National Emissions M
to the Vehicle Alterer Certification label. Such authorization and identification number must be obtained from th
(Figure 1.6 – Canada National Safety Mark and National Emissions Mark.)

O_00013

449893C5 
for U.S. Certified Vehicles

O_00014

1676840C3
for Canada Certified Vehicles

gure 1.8 Vehicle Alterer Certification Label
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EXTERIO
Incompl permanently attached in a readily visible 
position nufacturer must assume responsibility 
and com VY TRUCKS.

Figure
TAR® SERIES BODY BUILDER
 

R NOISE CERTIFICATION LABEL
ete vehicles identified as chassis cabs by Navistar have the vehicle exterior noise label (Figure 1.9) 
 in the operators compartment. For incomplete vehicles other than a chassis cab, the final stage ma
ply with EPA PART 205 SUBPART B, CMVSS 1106 – NOISE EMISSION FOR MEDIUM AND HEA

O_00015

For Vehicles Built in the U.S.

O_00016

For Vehicles Built in Canada

 1.9 Vehicle Exterior Noise Label
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ADDI

R or Canadian Motor Vehicle Safety 
STAR® SERIES BODY BUILDER
 

TIONAL 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 CF

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.
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CHA
MOD

Weig

NOTE
* ed.
**

Whe

*

STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
  

RTS AND CHASSIS DIAGRAMS
EL 4X2
ht Distribution/Dimensions/Turning Radius Chart

: Chart data based on vehicle with standard equipment. Artwork may show some optional equipment.

Dimension data and optional add-on weights for this model are based on the 158" wheelbase with 49” after frame unless otherwise not
Weight includes standard chassis, standard tires, oil and water, but less fuel.

elbase
(in.) Cab

Chassis Weight (lbs.) ** Dimensions (in.) Turning Radius

Front Rear Total CA CF AF OAL To Curb w/Bumper 
Clearance

134 16030 59.6 108.6 49 215.5 19 ft. 6 in. 20 ft. 5 in.
158 16030 4,681 2,731 7,412 83.6 132.6 49 239.5 22 ft. 6 in. 23 ft. 5 in.
183 16030 107.6 156.6 49 264.5 25 ft. 7 in. 26 ft. 6 in.
195 16030 119.6 168.6 49 276.5 27 ft. 1 in. 28 ft. 0 in.
213 16030 138.6 213.6 75 320.6 29 ft. 4 in. 30 ft. 3 in.
224 16030 149.6 240.6 91 347.6 30 ft. 8 in. 31 ft. 7 in.
160 16CAB 59.6 108.6 49 241.5 22 ft. 9 in. 23 ft. 8 in.
185 16CAB 84.6 133.6 49 266.5 25 ft. 10in. 26 ft. 9 in.
209 16CAB 108.6 157.6 49 290.5 28 ft. 10 in. 29 ft. 9 in.
179 16196 60.7 109.7 49 260.5 25 ft. 1 in. 26 ft. 0 in.
203 16196 84.7 133.7 49 284.5 28 ft. 1 in. 29 ft. 0 in.
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MODEL 
Standa

All assis.

It

Frame  With Transition to 9.125” x 
 (Code 01CDN)

Front Axle

Front Sus

Rear Axle Code 14ACR)

Rear Susp
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

4X2
rd Features
ground dimensions on this chassis diagram are based on a truck with the following equipment and a loaded ch

em
Specifications

4x2 (TA005)

FRAME RAILS High Strength Low Alloy Steel (80,000 PSI Yield); 7.375” x 3.079” x .312” (187.45mm x 78.2mm x 8.0mm)
3.079” x .312” (231.8mm x 78.2mm x 8.0mm); Includes 1.2” (30mm) Drop Under Cab; 335.2” (8512.2mm) Maximum OAL

AXLE, FRONT NON-DRIVING {Dana Spicer D600-N} I-Beam Type, 6,000-lb Capacity (Code 02AGN)

pension SUSPENSION, FRONT, SPRING Taper Leaf, Shackle Type; 6,000-lb Capacity; With Shock Absorbers (Code 03AGP)

AXLE, REAR, SINGLE {Dana Spicer S110} Single Reduction, With Offset Housing, 10,000-lb Capacity, 160 Wheel Ends (

ension SUSPENSION, RR, SPRING, SINGLE Vari-Rate; 11,000-lb Capacity (Code 14SCG)
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MOD

Chas

NOT ation can be found later in this book.
TerraStar_4x2_Std_Cab_Plan_View
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

EL 4X2
sis Diagram

Plan View – Standard Cab

E: This drawing should not be used to determine crossmember locations — that inform
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MODEL 
Chassi

Pla

NOTE: ion can be found later in this book.
r_4x2_Std_Cab_Plan_View_40_gal_rsm_fuel_tank
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

4X2
s Diagram
n View – Standard Cab with Optional Right Side Mounted 40 Gallon Fuel Tank

This drawing should not be used to determine crossmember locations — that informat
TerraSta
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MOD

Chas

NOT ation can be found later in this book.
TerraStar_4x2_Extended_Cab_Plan_View
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

EL 4X2
sis Diagram

Plan View – Extended Cab

E: This drawing should not be used to determine crossmember locations — that inform
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MODEL 
Chassi

Pla

NOTE: ion can be found later in this book.
terrastar_crew_cab_plan_view
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

4X2
s Diagram
n View – Crew Cab

This drawing should not be used to determine crossmember locations — that informat
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MOD

Chas

Frame frame height calculation section beginning on page 85.
[2]
[3]

NOTE  directly after loading or unloading a vehicle, it may be 

SideView
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

EL 4X2
sis Diagram

Side View – Standard Cab

 height values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the 
Frame Height at centerline of front axle: unloaded – 26.23", loaded – 25.79"
Frame Height at centerline of rear axle: unloaded – 32.14", loaded – 29.30"

: Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values
necessary to drive the vehicle for a short period.

TerraStar4x2_StdCab_
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MODEL 
Chassi

Sid

Frame hei e height calculation section beginning on page 85.
[2] Fra
[3] Fra

NOTE: Du ctly after loading or unloading a vehicle, it may be 
ne

View
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

4X2
s Diagram
e View – Extended Cab

ght values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the fram
me Height at centerline of front axle: unloaded – 26.23", loaded – 25.79"
me Height at centerline of rear axle: unloaded – 32.14", loaded – 29.30"

e to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values dire
cessary to drive the vehicle for a short period.

TerraStar4x2_ExtCab_Side
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MOD

Chas

Frame frame height calculation section beginning on page 89.
[2]
[3]

NOTE  directly after loading or unloading a vehicle, it may be 

SideView
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

EL 4X2
sis Diagram

Side View – Crew Cab

 height values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the 
Frame Height at centerline of front axle: unloaded – 26.23", loaded – 25.79"
Frame Height at centerline of rear axle: unloaded – 32.14", loaded – 29.30"

: Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values
necessary to drive the vehicle for a short period.

TerraStar4x2_CrewCab_
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MODEL 
Chassi

Sid

TerraStar4x2_StdCab_HoodTiltView
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

4X2
s Diagram
e View – Hood Tilt Dimensions
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MOD

Chas

terrastar_front_rear_view

25.2)

88.3)
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X2 

EL 4X2
sis Diagram

Front and Rear View

BUMPER WIDTH

TO    HEADLAMPS

FENDER WIDTH

MIRROR WIDTH

61.8 (1570)

85.0 (2158)

87.0 (2210)

115.6 (2935)

16.7 (4

58.6 (14
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MODEL 
Weight

NOTE: Ch

* Dim
** We

Wheelba
(in.)

*158
183
195
213
224
160
185
209
179
203
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
  

4X4
 Distribution/Dimensions/Turning Radius Chart

art data based on vehicle with standard equipment. Artwork may show some optional equipment.

ension data and optional add-on weights for this model are based on the 158" wheelbase with 49” after frame unless otherwise noted.
ight includes standard chassis, standard tires, oil and water, but less fuel.

se Cab
Chassis Weight (lbs.) ** Dimensions (in.) Turning Radius

Front Rear Total CA CF AF OAL To Curb w/Bumper 
Clearance

16030 5,632 2,983 8,615 83.6 132.6 49 239.5 25 ft. 8 in. 26 ft. 6 in.
16030 107.6 156.6 49 264.5 29 ft. 2 in. 30 ft. 1 in.
16030 119.6 168.6 49 276.5 30 ft. 11 in. 31 ft. 10 in.
16030 138.6 213.6 75 320.6 33 ft. 6 in. 34 ft. 5 in.
16030 149.6 240.6 91 347.6 35 ft. 1 in. 36 ft. 0 in.
16CAB 59.6 108.6 49 241.5 25 ft. 11 in. 26 ft. 10 in.
16CAB 84.6 133.6 49 266.5 29 ft. 6 in. 30 ft. 5 in.
16CAB 108.6 157.6 49 290.5 32 ft. 11 in. 33 ft. 10 in.
16196 60.7 109.7 49 260.5 28 ft. 8 in. 29 ft. 7 in.
16196 84.7 133.7 49 284.5 32 ft. 1 in. 33 ft. 0 in.
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MOD

Stan
 chassis.

Fram m) With Transition to 9.125” x 3.079” x 
e 01CDN)

Front

Front

Rear ds (Code 14ACR)

Rear 
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

EL 4X4
dard Features
All ground dimensions on this chassis diagram are based on a truck with the following equipment and a loaded

Item
Specifications

4x4 (TR005)

e FRAME RAILS High Strength Low Alloy Steel (80,000 PSI Yield); 7.375” x 3.079” x .312” (187.45mm x 78.2mm x 8.0m
.312” (231.8mm x 78.2mm x 8.0mm); Includes 1.2” (30mm) Drop Under Cab; 335.2” (8512.2mm) Maximum OAL (Cod

 Axle AXLE, FRONT DRIVING {Dana Spicer 70-273} Single Reduction, 8,000-lb Capacity (Code 02EZV)

 Suspension SUSPENSION, FRONT, SPRING Parabolic, Taper Leaf; 8,000-lb Capacity; With Shock Absorbers (Code 03ADA)

Axle AXLE, REAR, SINGLE {Dana Spicer S110} Single Reduction, With Offset Housing, 10,000-lb Capacity, 160 Wheel En

Suspension SUSPENSION, RR, SPRING, SINGLE Vari-Rate; 11,000-lb Capacity (Code 14SCG)
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MODEL 
Chassi

Pla

NOTE: n can be found later in this book.
TerraStar4x4_StdCab_PlanView
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

4X4
s Diagram
n View - Standard Cab

This drawing should not be used to determine crossmember locations - that informatio
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MOD

Chas

NOT tion can be found later in this book.
TerraStar4x4_ExtCab_PlanView
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

EL 4X4
sis Diagram

Plan View - Extended Cab

E: This drawing should not be used to determine crossmember locations - that informa
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MODEL 
Chassi

Pla

NOTE: n can be found later in this book.
TerraStar4x4_CrewCab_PlanView
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

4X4
s Diagram
n View - Crew Cab

This drawing should not be used to determine crossmember locations - that informatio
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MOD

Chas

Frame frame height calculation section beginning on page 85.
[2]
[3]

NOTE  directly after loading or unloading a vehicle, it may be 

TerraStar4x4_StdCab_SideView
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

EL 4X4
sis Diagram

Side View - Standard Cab

 height values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the 
Frame Height at centerline of front axle: unloaded – 34.0", loaded – 32.94"
Frame Height at centerline of rear axle: unloaded – 38.58", loaded – 36.08"

: Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values
necessary to drive the vehicle for a short period.
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MODEL 
Chassi

Sid

Frame hei e height calculation section beginning on page 85.
[2] Fra
[3] Fra

NOTE: Du ctly after loading or unloading a vehicle, it may be 
ne

TerraStar4x4_extended_cab_side_view
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

4X4
s Diagram
e View - Extended Cab

ght values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the fram
me Height at centerline of front axle: unloaded – 33.93", loaded – 32.94"
me Height at centerline of rear axle: unloaded – 38.27", loaded – 36.08"

e to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values dire
cessary to drive the vehicle for a short period.
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MOD

Chas

Frame frame height calculation section beginning on page 85.
[2]
[3]

NOTE  directly after loading or unloading a vehicle, it may be 

TerraStar4x4_CrewCab_SideView
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

EL 4X4
sis Diagram

Side View - Crew Cab

 height values represent standard equipment and are intended for reference only. To compute actual frame height, refer to the 
Frame Height at centerline of front axle: unloaded – 33.84", loaded – 32.94"
Frame Height at centerline of rear axle: unloaded – 38.14", loaded – 36.08"

: Due to internal spring friction and manufacturing tolerances, these values may vary up to 0.5 inches.  To achieve these nominal values
necessary to drive the vehicle for a short period.
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MODEL 
Chassi

Sid

TerraStar4x4_StdCab_HoodTiltView

REAR
AXLE
TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

4X4
s Diagram
e View - Hood Tilt Dimensions

HOOD TILT
ANGLE 70

70°

FRONT
AXLE

GROUND LINE

TOP OF FRAME

63.6
[1616.163]

MAX HOOD
SWING HEIGHT
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TerraStar4x4_Front_Rear_View
STAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 

EL 4X4
sis Diagram

Front and Rear View
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TAR® SERIES BODY BUILDER CHARTS AND CHASSIS DIAGRAMS
 MODEL 4X4 



TERRA JULY 2013 — PAGE 43

FRA
ALL 

Ge

Int

Th  and secures the major components of a 
veh on the length of the frame, five or more 
cro

Ge

It is g or other damage that may cause 
eve verloaded or involved in an accident. An 
alig kling will not necessarily cause 
mis

On bers must be separated for repair. After 
sep T be welded together. After the weld 
rep g bolts tightened to SAE Grade 8 torque 
lev

exceed the maximum allowable 

of fatigue strength. This restriction applies 
n steel components.

d in this service manual section.
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - GENERAL FRAME INFORMATION

MES
MODELS

neral Frame Information

roduction

e frame is the structure that carries and supports the rated load under anticipated driving conditions
icle in their relative positions. The frame assembly consists of two sidemembers and depending up
ssmembers.

neral Frame Recommendations

 very important that the frame be inspected periodically for cracks, buckling, crossmember loosenin
ntual failure of the frame. Additional inspections should be made whenever the chassis has been o
nment check IS NOT SUFFICIENT since local cracks, crossmember loosening or sidemember buc
alignment.

 reinforced sidemember sections, when cracks exist in either of the sidemember sections, the mem
aration follow the procedures for non-reinforced sections. The two sidemember sections MUST NO
airs, the sections should be reinforced with the appropriate section and re-assembled with mountin
els.

Drilling or Notching
Sidemembers should not be drilled or notched without approval from Navistar Engineering. Do not 
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 
not only to the heat-treated components, but also the high strength low alloy (HSLA) and low carbo

Exceptions to this are cases with Navistar Engineering approval or for repair operations as describe
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Re
Re not increase vehicle load carrying 
cap teering system, suspension system, etc. 
can

Inc
In a  etc., may cause an increase in the local 
stre HE FRAME SIDEMEMBER(S). 

Th ect which the stress concentration will 
hav ding, and the magnitude of stress 
con

De

Identifi
Intern ed. Each material must be handled in a 
specif  attempting repair or modification.

Intern

• Hig
• He
Each ame and consulting the dealer vehicle 
linese

Heat- me cutting or the addition of holes in 
critica ore sensitive to these alterations.

ear welding goggles and gloves. 
reas near fuel tanks or fuel lines. 
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - IDENTIFICATION OF FRAME RAIL MATERIAL

inforcement to Increase Capacity
inforcement of the chassis frame to support either additional loading or concentrated loading does 
acity unless it has been fully verified that all other vehicle components, such as the brake system, s
 properly and safely support the increased loading.

rease in Local Stress
ny modification of the chassis frame, the addition of holes, reinforcements, welds, clamps, splices,
ss in the frame at the point of the modification, THEREFORE CAUSING A STRESS CONCENTRATION IN T

ese local stress concentrations can significantly affect the life of the chassis frame. The specific eff
e on the life of the chassis frame is influenced by its location, the frequency and severity of the loa
centration.

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

cation of Frame Rail Material
ational® chassis are manufactured with frame rails of different alloy steels and some are heat-treat
ic manner to assure maximum service life; therefore, the frame material must be determined before

ational chassis are presently manufactured with frame rails of:

h strength low alloy (HSLA) steel (50,000, 60,000 and 80,000 PSI yield strength)
at treated steel (110,000 and 120,000 psi yield strength)
type has different repair procedures. The frame rail material can be determined by inspecting the fr
t ticket and the sales data book.

treated rails are marked on the inside of the section with a decal which cautions against welding, fla
l zones. These practices are restricted for all frame rails, however, HEAT-TREATED rails are much m

To avoid serious personal injury, death or possible engine damage, when welding or using an acetylene torch always w
Insure that acetylene and oxygen tanks are separated by a metal shield and are chained to a cart. Do not weld or heat a
Utilize proper shielding around hydraulic lines.
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Fram
Th e to a variety of causes. In accident cases, 
the

•
•
•
Da ssociated with impact damage, may be an 
ind eation of locally high stresses due to 
op

R) (loading the frame beyond its design 

Ex

wear in either the flange or web portion of 

Fra .

Da til the cause of the damage has been 
de
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - FRAME DAMAGE

e Damage
e major sources of frame damage are accidents, overloading the vehicle, and local overstressing du
 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.
mage to the chassis frame, such as a crack in the frame sidemember or crossmember, which is not a
ication of overloading the vehicle. Damage to the chassis frame may also be an indication of the cr
erating conditions or equipment mounting practices. Examples of overloading are:

1. Exceeding either the gross vehicle weight rating (GVWR) or the gross axle weight rating (GAW
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.

amples of creation of locally high stresses are:

1. Mounting bodies or equipment in a manner that causes stress concentrations and/or abrasive 
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.

me damage may also be caused by corrosion resulting from the contact between dissimilar metals

mage to the chassis frame, which is not associated with impact damage, should not be repaired un
termined and corrective actions taken to prevent re-occurrence of the non-impact damage.
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Welding
The g  many variables associated with these 
repair air. This will also help to determine 
wheth

The e ngth so that the load capacity is at least 
as go th reduction due to small cracks or 
mater n, local deformations may reduce the 
streng  the section and buckling of the flanges. 
These

We
Wh ehicles with ELECTRONIC ENGINE 
CO

Wi odule(s) or the cooling plate. To protect 
the

Th

We -treated (110,000 and 120,000 PSI yield 
stre cted zones of the weldment. This means 
tha ginal section.

To orcements as indicated in “Repair and 
Re

 from the battery before 
rt being welded.

ear welding goggles and gloves. 
reas near fuel tanks or fuel lines. 
TAR® SERIES BODY BUILDER FRAMES
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 and Reinforcement
uidelines below deal with the general procedures for weld repair and reinforcement. Because of the
s, it is recommended that your field service representative be consulted prior to undertaking the rep
er a specific set of recommendations has already been developed for the case in question.

ssential elements of repairing the sidemembers are the restoring of BOTH the shape and local stre
od as before the damage occurred. The sidemembers may look like new, but may have local streng
ial strength reduction. Even if the frame has acceptable alignment and there is no gross deformatio
th in the area to be weld repaired. Examples of this are local bulges in the web (vertical portion) of
 local deformations must be repaired by straightening before proceeding with the weld repair.

lding Precautions
en welding on any vehicle, care must be taken to prevent damage to the electronic components. V
NTROL SYSTEMS require additional precautions.

th an electronic engine controller (such as Celect), do not connect the ground cable to the control m
 control module(s), it is mandatory to remove all connectors going to the control modules.

e following is a general guideline for the steel frames:

lding of the HSLA (50,000, 60,000 and 80,000 PSI yield strength) steel side member and the heat
ngth) steel sidemember involves a significant reduction in the strength of the frame in the heat affe

t the frame in the welded region is no longer capable of carrying the same load or stress as the ori

restore the strength of the frame rails after welding, the welded area must be reinforced using reinf
inforcement Recommended Procedures”.

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

To avoid serious personal injury, death or possible engine damage, when welding or using an acetylene torch always w
Insure that acetylene and oxygen tanks are separated by a metal shield and are chained to a cart. Do not weld or heat a
Utilize proper shielding around hydraulic lines.
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 trained and qualified should perform the 

h SAE Grade 8 bolts are to be used to 
 whenever possible. 

 bolts not less than 0.5 inch (13 mm) in 

Corr
If a rmed. In order for the cell to form, the 
dis inum is anodic with respect to steel and will 
cor d carrying capacity of the frame member 
an

To  spacers or sealers must be used so that 
the

It is  the aluminum and steel, as well as on the 
wa

Fram
Th has been involved in an accident or has 
be

mbly for loose parts, welds, cracks and 

is on a chassis, is to:

 plumb bob positioned against bare metal.
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - CORROSION

Welding must be done properly to make an effective repair. Therefore, only those who are properly
welding repairs in this section.

Reinforcement Attachment
THE REINFORCEMENTS MUST NEVER BE WELDED TO THE ORIGINAL CHASSIS SIDEMEMBERS. High strengt
fasten the reinforcement to the sidemember. Existing bolt holes in the sidemembers should be used

NOTE:The reinforcements should be bolted to the chassis frame using high strength SAE Grade 8
diameter (refer to “Bolt and Torque Information”).

osion
luminum and steel are allowed to come into direct contact with each other, a galvanic cell can be fo
similar metals must be in direct contact and an electrolyte, such as moisture, must be present. Alum
rode when in the presence of steel. Corrosion of aluminum frame crossmembers will reduce the loa
d may eventually lead to the failure of the frame.

prevent the formation of a galvanic cell, isolation techniques such as non-conductive or barrier type
 steel and aluminum are not in direct contact.

 recommended that a sealer, such as Tectyl 400C or equivalent, be painted onto the surface of both
shers under the head of the bolts and nuts.

e Alignment
e frame must be properly aligned as this affects body, axle and suspension mounting. If the vehicle 
en 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 asse
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 

1. Place a plumb bob against the point of measurement. All measurements must be taken with the
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2.  as indicated by the letter “K” in 
Fig

M
A

1

I ntinue with step 2.

I

C , D-D) and center point of one end of 
f

2 rements should not vary more than 0.12 
i

01_0012
TAR® SERIES BODY BUILDER FRAMES
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Tack or tape pieces of paper to the floor directly under each point of measurement on the chassis
ure 2.1.

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

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

f frame widths are within specification, draw centerline on floor, the full length of the chassis and co

f frame widths are out of specification, lay out centerline as follows:

enterline can be drawn through the intersection of any one pair of equal diagonals (A-A, B-B, C-C
rame or through points of intersection of any two pairs of equal diagonals.

. Measure distance from centerline to opposite points marked over entire length of frame. Measu
nch (3.0 mm) at any point.

Figure 2.1   Centerline of Chassis
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iagonals in each pair are within 0.12 inch 
atisfactory alignment. These diagonals 

en re-check alignment. Refer to the “Bolt 
aken to a suitable frame alignment 
ust be taken to repair the damage.

ot vary more than 0.12 inch (3.0 mm) from 

ecked by comparing diagonals.

r no circumstance should frame alignment 

aken these frame members, consequently, 
tening is done.

ing should be replaced or reinforced. HEAT-

h cross-section and material strength.

Repa
In f this are:

e and frame repair specialists if in doubt.
STAR® SERIES BODY BUILDER FRAMES
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3. Measuring diagonals (A-A, B-B, C-C, D-D) will indicate point where misalignment occurs. If d
(3.0 mm), that part of the frame included between points of measurement may be considered in s
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. Th
Torque Chart (Phosphate and Oil Coated)”. If frame is still out of alignment, the vehicle must be t
establishment to confirm frame misalignment. If misalignment is confirmed, suitable measures m

SIDE ELEVATION DIMENSIONS
Dimensions for side elevation of the frame should be checked at the points indicated and should n
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 ch

If necessary, adjust axle-to-frame alignment. 

Frame Straightening
NOTE: Frame straightening should only be performed by a qualified frame alignment facility. Unde

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 we
all straightening should be done at room temperature. Add reinforcement per section if heat straigh

Frame members which are bent or buckled sufficiently to show cracks or weakness after straighten
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 bot

ir and Reinforcement Recommended Procedures
some cases of frame damage, the sidemembers must be replaced rather than repaired. Examples o

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 representativ
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Pre

B
T evel the crack from both sides when 
w 2). Widen the crack its full length to 1/8 
i

C
S se, moisture, paint or other material that 
c

We
Ele ed because the heat generated during 
we  that the finished weld can be ground 
flus

Sh MIG) welding; gas tungsten arc welding 
(GT mended methods for repair of steel 
fra

01_0013
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paration of Frame for Repair

evel Crack to Weld
o assure complete weld penetration, bevel the crack from one side when welding from one side. B
elding from both sides. The existing crack in the sidemember must be entirely removed (Figure 2.

nch (3 mm). If required, a rubber backed disc grinder or high speed steel burr may be used.

lean Surface to Weld
urfaces to be welded and surfaces adjacent to the weld must be free of loose scale, slag, rust, grea
ould contribute to poor quality welds.

lding
ctric arc-welding is recommended for repair of steel frames. The shielded arc method should be us
lding is localized and burning of material is minimized using this method. Additional advantages are
h and drilled as necessary.

ielded metal arc welding (SMAW); gas metal arc welding (GMAW), also known as metal inert gas (
AW), also known as tungsten inert gas (TIG) welding; or flux cored arc welding (FCAW) are recom

me members.

Figure 2.2   Preparing For Weld Repair

2.  WIDEN CRACK
1.  FRAME RAIL

3.  BEVEL EDGES
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ed:

 or when repair personnel are exposed to 
d before the repair is made.

 moisture, paint or other material that could 

 grind at 90° to the crack direction to 

es or undercuts and repeat the finishing 

as in to obtain a continuous weld without 
spected as in steps 5 and 6 above.

th a copper chill block on the opposite side 
hamfer the hole edges. If the hole was 

metically sealed containers or dried for two 

s wear welding goggles and gloves. 
t areas near fuel tanks or fuel lines. 

elder's helmet with dark colored filter 
e lenses of the deepest shade 
ear flash safety goggles. Also wear 
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - REPAIR AND REINFORCEMENT RECOMMENDED PROC

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

All Steel Sidemembers
1. Welding should not be performed when surfaces are wet or exposed to rain, snow, high wind
inclement conditions. Frames exposed to inclement weather must be thoroughly cleaned and drie

2. Surface areas and edges to be joined must be clean and free of oil, grease, loose scale, rust,
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
remove all of the coarse grind marks.

6. Inspect the weld repaired area carefully after grinding. Grind out any remaining cracks, notch
and inspections.

7. For welding cracks to the edge of the sidemember flange, locate a run-off block at the edge 
undercuts. After welding, the run-off block should be cut off and the weld should be ground and in

8. Weld to the edges of the holes: The weld should continue into the hole to form a plug weld wi
to help form the plug. The weld should then be finished as in steps 5 and 6 above and redrilled. C
open and unused, install a Grade 8 bolt to help attach the weld repair reinforcement.

9. Electrodes: Only low hydrogen electrodes should be used. These should be purchased in her
hours at a temperature between 450° F (232° C) and 500° F (260° C).

To avoid serious personal injury, death or possible engine damage, when welding or using an acetylene torch alway
Insure that acetylene and oxygen tanks are separated by a metal shield and are chained to a cart. Do not weld or hea
Utilize proper shielding around hydraulic lines.

Invisible ultraviolet and infrared rays emitted in welding can injure unprotected eyes and skin. Protection such as w
lenses of the proper density must be used. GTAW or TIG welding will produce intense radiation, therefore, filter plat
providing adequate visibility are recommended. It is strongly recommended that persons working in the weld area w
protective clothing.
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A . If exposed to the atmosphere for more 
t  WELD COULD DEVELOP POROSITY OR 
E e materials. Outlined below are 
r

1 re the area is clean and any moisture 
p

2 r area must be clean before welding.

3 ing or narrow weave technique, may be 
u

4 d be maintained.

5 t is 90° to crack direction (Figure 2.3 D).

6

TAR® SERIES BODY BUILDER FRAMES
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fter drying, the electrodes should be stored in an oven at a temperature of at least 250° F (121° C)
han four (4) hours, the electrodes should be dried before use. ANY MOISTURE INTRODUCED INTO THE
MBRITTLEMENT, LEADING TO FURTHER CRACKING. Welding procedures will vary among different fram
ecommendations for welding of the various types of frames.

. Preheat the frame member along the prepared weld joint to 500 to 600° F (260 to 316° C). Insu
resent is eliminated.

. Permit heated area to cool to 200° F (93° C) or below before welding is started. The weld repai

. Either alternating current or direct current reversed polarity, combined with a short arc and bead
sed. Direct current reversed polarity is recommended.

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

. Grind smooth and flush with surrounding sidemember material. Grind the weld in a direction tha

. Add reinforcement.
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rode or wire depends somewhat upon the 

hydrogen electrodes is recommended. 
dard available from www.aws.org for 
. The double V-notch weld preparation 

01_0014

L

AME, GRIND IN 
DEMEMBER
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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 elect
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 
Refer to Table 2.1 for selection of recommended electrodes and wires, or refer to A.W.S. A.5 stan
equivalent strength electrodes, wires or rods and power leads to be used in the welding methods
using the weld procedure shown in Figure 2.3 D is the preferred welding method.

Figure 2.3   Use of Chill Strip

1.V-GROOVE INTO SOUND META
2.COPPER CHILL STRIP
3.FRAME RAIL
4.V-GROOVE
5.CRACK
6.WELD-GROUND FLUSH WITH FR
LONGITUDINAL DIRECTION OF SI
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7 present is eliminated and to prevent too 
r

8 eave technique.

9 d be maintained.

1 at is at 90° to crack direction (Figure 2.3 
D

1

GMAW

70S-3

70S-1B

80S-D2

Speed 
(inch/min.)

–

24

Speed 
(Inch/Min.)

350/400

350/400
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. Preheat frame rail along the weld joint to 500 to 600° F (260 to 316° C) to insure any moisture 
apid cooling of weld metal.

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

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

0. Grind smooth and flush with surrounding sidemember material. Grind the weld in a direction th
).

1. Add reinforcement.

Table 2.1   Recommended Electrodes and Wires

Material Strength PSI
Recommended Electrode and Wire

SMAW

50,000 E7018 E

60,000 – E

80,000 E8018 E

Table 2.2   SMAW Method (HSLA Frames)

Position Electrode Sizes Inch
Welding Current

Amperes Volts

Flat .125 – –

Horizontal and Vertical .125 110/140 20/14

Table 2.3   GMAW Method (HSLA Frames)

Position Electrode Sizes Inch
Welding Current

Amperes Volts

Flat .035 – –

Horizontal and Vertical .035 190/220 20/30
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n electrodes which have superior crack 
 a moisture-free container to avoid porosity 

ol the temperature and cooling rate during 
hill strips.

t or direct current reversed polarity, 
t reversed polarity is recommended.

e maintained. Grind smooth and flush with 
member (Figure 2.3 D).

d. “Chill” strips should be used whenever 
 the sound metal of the first weld repair as 

is region must be reinforced sufficiently to 
intended to reduce the stresses in the weld 
rength of the sidemembers. Refer to 

PE AND LOCATION OF THE CRACK AND WITH 
ations for all cases of frame cracking, 
tions and installation procedures. To aid in 

zones are defined as shown (Figure 2.4 D).

Voltage

21/23

21/23

22/24
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - REPAIR AND REINFORCEMENT RECOMMENDED PROC

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 hydroge
resistance and notch toughness similar to AWS-E-11018. This type electrode should be stored in
during welding.

A heavy copper “chill” strip should be clamped to the rail side away from the groove to help contr
welding (Figure 2.3). Short lengths of discarded heavy copper electrical bus bars make suitable c

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

Slag should be removed after each pass and an interpass temperature of 200° F (93° C) should b
surrounding sidemember material, in a direction that is parallel to the longitudinal axis of the side

A V-groove is ground from the side opposite the repair and the procedure outlined above repeate
possible. The V-groove ground on the opposite side of the repair should be deep enough to enter
shown in Figure 2.3 C.

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

THE TYPE, LENGTH, MATERIAL AND ATTACHMENT TECHNIQUES FOR REINFORCEMENTS VARY WITH THE TY
THE LOADING CONDITIONS ASSOCIATED WITH THE CRACK. It is not practical to give specific recommend
therefore the various types of reinforcements are identified with general descriptions of their applica
making the distinctions between the more critical flange area and the less critical web area, critical 

Table 2.4   SMAW Method (Heat-treated Frames)

Position Amperes

Downhand 130/140

Overhead 130/140

Vertical Up 110/120
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Figure 2.4   Reinforcement Application 01_0

SEE FRAME DRILLING DIAGRAMSSEE FRAME DRILLING DIAGRAMS
IN SPECIFIC MODEL BOOKS FORIN SPECIFIC MODEL BOOKS FOR
MINIMAL MINIMAL VAVALUE FOR A AND LUE FOR A AND B

SEE FRAME DRILLING DIAGRAMSSEE FRAME DRILLING DIAGRAMS
IN SPECIFIC MODEL BOOKS FORIN SPECIFIC MODEL BOOKS FOR
MINIMAL MINIMAL VAVALUE FOR A AND LUE FOR A AND B
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ection, and the reduced strength after weld 

r those who have the equipment and 

atch the section being reinforced.

rcement edges must be chamfered to 

 frame drilling guidelines in the specific 
hardened flat washers and must be 

 side as the crossmember.

 frame. Check clearances for suspension, 

inted before reinforcement installation. For 

he actual length, starting location and 

of the vehicle. Their advantage in this case 
ich mount to the frame. In some cases this 

emembers.
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Cracks which occur in the critical zones have a greater probability of growing vertically through the s
repair necessitates a more substantial reinforcement.

These guidelines potentially affect the structural integrity of the frame assembly and are intended fo
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 m

2. The corners of the reinforcements which will be in contact with the sidemember along the reinfo
prevent damage to the sidemember. 

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

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

5. Consider the potential effects of the reinforcements on the various components mounted to the
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 pa
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. T
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 
is their availability. A disadvantage of this type is that it is likely to affect more of the components wh
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 sid
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R
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a e cracking is accompanied by flange 
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A
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2 installation. Holes drilled for the 
a
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ll Length “L” Weld Repair Reinforcements
ps 1 and 2 above also apply to the full length “L” reinforcements available from International. All of
igned for installation on the outside of the sidemember section (except 9000 Series) (Figure 2.4 A

ecommended Applications
his type of reinforcement is recommended for cases of cracking at very low mileage where a web c
 flat plate reinforcement but ends short of the bend radius. It is also applicable to cases in which th
uckling.

pplication Procedures
. For custom-fabricated full length “L” reinforcements, the section should be oriented up or down 
he damaged area.

. For maximum strength the flange should be on the outside of the section.

. Follow the general recommendations above for attachment of the reinforcement.

cal Channel Weld Repair Reinforcements
is type of reinforcement must be custom-fabricated either by cutting lengths from “full length” reinfo
gure 2.4 B).

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

. Cases accompanied by extensive abrasive wear of the sidemember section. In these cases the
dded to the length recommendations below.

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

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

cal “L” or Inverted “L” Weld Repair Reinforcements
is type of reinforcement is also generally custom-fabricated. It has a greater tendency to loosen tha
tical deflections of the frame assembly, it tends to bend about an axis different from that of the main
gth and/or attachment specifications are typically greater than for the channel type.
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eb of the section but extends beyond the 

er section along with minimum 

 side as the damaged area.

er section.

ical cracking is due to local stresses which 
 section. Typical crack patterns radiate out 
te from a web hole occupied by a fastener 
t design (Figure 2.4 C).

d beyond the zone defined in Figure 2.4 D.

 the size of the weld repair area. In general 
 3 to 5 inch (76 to 127 mm) spacing all 

d the local bending load into the web.

web mounted components to avoid the 

Bolt 
Mo N ATTACHING A REINFORCEMENT. Rivets 
sho
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Recommended Applications
This type of reinforcement is recommended for cases in which the weld repair is confined to the w
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 sidememb
recommended dimensions.

2. The flange of the reinforcement should be oriented up or down so that flange is on the same

3. For maximum strength the reinforcement should be installed on the outside of the sidememb

Flat Plate Weld Repair Reinforcements
This reinforcement is intended for the less critical, web portion of the sidemember section where typ
tend to “diaphragm” or “dish” the web without creating appreciable stresses for overall bending of the
from the edge of a mounting bracket or crossmember or from a hole in the web. Cracks which radia
are frequently an indication of a defective joint, whether by the loosening of the fastener or poor join

Recommended Applications
The flat plate reinforcements are recommended for weld repairs in which the weld does not exten

Application Procedures
1. A typical installation is shown in Figure 2.4 C. The length and height of the plate will vary with
it should be such that it will accommodate an array of reinforcement attachment bolts at a typical
around the weld repair area.

2. The plate should generally be installed on the side opposite the component which transferre

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

and Torque Information
st frames are assembled with bolts and nuts. Others are riveted. BOLTS MUST ALWAYS BE USED WHE
uld be replaced by bolts as required when the frame is repaired and reinforced.



TERRAS JULY 2013 — PAGE 60

In bol embers of the joint. The bolts must be 
prope r improperly tightened bolts can lead to 
failure ntained.

Bolts tion of reinforcements, 0.5 inch (13 mm) 
diame ngs on the head of the bolt (Figure 2.5). 
Nuts m

These o 163 Nm) based on new bolts and nuts 
lubrica

If fram t be used. If modification or repair 
requir  should not be used with new standard 
bolts.

Caref icle. The number, location and sizes of 
additio e strength. The adverse effect of 
additio

01_0016

NTIFIED 

NTIFIED 
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

ted joints, the majority of the load is transferred by frictional force or clamping force between the m
rly tightened to develop and maintain the desired clamping force. Operation of the joint with loose o
 of the joint. The bolts and nuts should be inspected periodically to insure that proper torque is mai

of high strength material conforming to SAE Grade 8 bolts should be used on all frames. For installa
ter flange head bolts are recommended. The SAE Grade 8 bolt is identified by six radial line marki
ust be Grade 8 flange type.

 bolts, 0.5 inch (13 mm) diameter flange head type, should be tightened to 110 to 120 ft-lbs. (149 t
ted with engine oil. Whenever possible, hold the bolt and tighten the nut.

e components are aluminum, flange head bolts and nuts, or bolts with hardened flat washers mus
es replacement of existing bolts with new bolts or bolts of a greater length, the old flange head nuts

ul consideration is given to the number, location and sizes of frame bolt holes in the design of a veh
nal bolt holes put in the frame subsequent to manufacture of the vehicle can adversely affect fram
nal bolt holes can be minimized by following the guidelines.

Figure 2.5   Bolt Identification

1.SAE GRADE 5 BOLTS ARE IDE
BY 3 RADIAL LINES

2.SAE GRADE 8 BOLTS ARE IDE
BY 6 RADIAL LINES
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 style fastener are consistent clamp load 
ed.

val requires a Huck Collar Cutter or the 
lar is split, the fastener can be driven out 
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

Huckbolt Fasteners (HP 8)
Huckbolt HP 8 fasteners are used in various positions in frame rail construction. Advantages to this
and a high resistance to loosening due to vibration. The need to recheck fastener torque is eliminat

Removal
The swaged collar cannot be unscrewed due to the locking grooves on the HP 8 fastener. Remo
collar can be split with an air chisel while supporting the opposite side of the collar. When the col
with a punch.

Figure 2.6   Huckbolt Fasteners 01_0017

Figure 2.7   Collar Can Be Split With 
an Air Chisel

01_0018
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I
N
1

2

age to the vehicle 

e joint integrity, it is 
nt of components.
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

nstallation
OTE:Huckbolt HP 8 fasteners cannot be installed without Huck installation equipment.
. Install the HP 8 fastener into the component and frame hole.

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

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

CAUTION: In the event that Huck fasteners are removed, in order to retain the sam
strongly recommended that new Huck fasteners be used for attachment/reattachme

Figure 2.8   Place Collar Over 
Fastener Pintail

01_0019
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d closing the gap between the mating 
gure 2.10). As pulling forces further 
llation.

Separates at Breakneck 01_0022
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

3. Place the Huck installation tool over the HP 8 fastener pintail (See Figure 2.9)

4. Activate the Huck installation tool.

NOTE:The Huck installation tool creates a pulling force on the fastener, seating the bolt head an
surfaces. The collar is swaged into the pintail locking grooves developing clamping force (See Fi
increase, the body of the fastener separates at the breakneck (See Figure 2.11), completing insta

Figure 2.9   Place Installation Tool Over 
Fastener Pintail

01_0020

              Figure 2.10   Clamping Force is Developed 01_0021      Figure 2.11   Body of Fastener 



TERRAS JULY 2013 — PAGE 64

Hu
D
H s a collar that is cold-worked or swaged 
o  high resistance to loosening due to 
v

TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

ck-Spin Fasteners
escription
uck-Spin fasteners are used in various positions in frame rail construction. The installed fastener ha
ver the grooved pin Figure 2.12. Advantages to this style fastener are consistent clamp load and a
ibration. The need to recheck fastener torque is eliminated.

Figure 2.12   Huck-Spin Collar 01_0023
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he extent of the swaged section. This can 
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

Remove
The collar cannot be removed by twisting or hammering. The collar must be cut longitudinally to t
be accomplished with a small wheel grinder (Figure 2.13).

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

Figure 2.13   Cutting Collar with Wheel Grinder 01_0024

Figure 2.14   Drilling the Collar 01_0025
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A
5

W ure 2.16), the fastener can be removed. 
T

TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

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

hen the collar has been opened over the length of the swagged portion on two opposite sides (Fig
he fastener may need to be hammered to remove the collar.

Figure 2.15   Using a Chisel to Split 
the Collar

01_0026

Figure 2.16  Collar with Reliefs 
for Removal

01_0027



TERRA JULY 2013 — PAGE 67

 back (Figure 2.17).
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - BOLT AND TORQUE INFORMATION

In the event the collar doesn't come loose, use a chisel or suitable tool to peel the collar sections

7The fastener will come free when sufficient collar material has been pulled away (Figure 2.18).

Figure 2.17  Collar Peeled Back to Assist 
Removal

01_0028

Figure 2.18  Fastener 
Removed

01_0029
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I
T in installation tool swages the collar into 
t

01_0030
TAR® SERIES BODY BUILDER FRAMES
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nstall
he Huck-Spin is installed by spinning the collar onto the fastener. The pulling action of the Huck-Sp

he grooves of the fastener and then automatically disengages from the fastener (Figure 2.19).

Figure 2.19  Huck-Spin Installation
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Spec
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - SPECIAL SERVICE TOOLS

ial Service Tools
Hydraulic Unit – Model No. 940
Used for removal and installation of the Huck Bolt. 

Figure 2.20  Hydraulic Unit 01_0031
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No
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - SPECIAL SERVICE TOOLS

se Assembly Tool

Figure 2.21  Nose Assembly Tool 01_0032

Table 2.5   Nose Assembly Tool

Description Tool Number

For 1/2 Dia. Fastener 99-1484

For 5/8 Dia. Fastener 99-1481
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Hydraulic Installation Tool

ORDER TOOLS FROM:

Figure 2.22  
Hydraulic Installation 
Tool

01_0033

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

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

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

Kingston, NY  12401
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After-M
Cuttin s preferred to torch cutting. Whenever it 
is nec

For in base Alterations”.

Where commendations.

In som e added to the vehicle by distributors, 
install enerally equipped with a standard 
chass  being added.

The a he chassis frame. In some cases, it may 
be ne g (GVWR) and/or the gross axle weight 
rating

Install rtification for noise emissions, exhaust 
emiss  responsible for the safety and durability 
of the th all applicable State and Federal 
Depar

Additi e brake system, steering system, 
suspe  operation of the vehicle.

In any c. may cause an increase in the local 
stress ect the life of the chassis frame. The 
specif  location of the stress concentration, the 
freque  may void the manufacturer's warranty.

Refer
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - AFTER-MARKET MODIFICATIONS

arket Modifications
g the frame behind the rear axle to shorten the frame is acceptable. Mechanical cutting or sawing i
essary to cut the frame, the sidemember should be cut at an angle of 90° to the longitudinal axis.

formation on cutting of the frames to lengthen the frames or modify the wheelbase, refer to “Wheel

 mounting angles are to be welded to fifth wheel assemblies, refer to fifth wheel manufacturer's re

e cases, specialized equipment such as hoists, winches, lifts, snowplows, pusher and tag axles ar
ers or dealers. Unless otherwise specified by the customer at the time of assembly, the vehicle is g
is frame and the manufacturer has not made special allowances for the special equipment which is

ddition or installation of this special equipment on the vehicle can significantly affect the loading of t
cessary to reinforce the frame. Care must be exercised to insure that the gross vehicle weight ratin
s (GAWR) are not exceeded.

ation of this special equipment may involve State and Federal requirements which affect vehicle ce
ions, brake requirements, lighting system requirements, etc. The specialized equipment installer is
ir product and, in addition, is responsible to insure that the equipment and its installation comply wi
tment of Transportation requirements and OSHA regulations.

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

 modification of the chassis frame, the addition of holes, reinforcements, welds, clamps, splices, et
 in the frame at the point of the modification. These local stress concentrations can significantly aff
ic effect which the stress concentrator will have on the life of the chassis frame is influenced by the
ncy and severity of the loading, and the type of stress concentration. Any modification of the frame

 to “Welding and Reinforcement” for additional information.
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01_0034

01_0035

rrect Grind Depth

orrect Grind Depth
STAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - AFTER-MARKET MODIFICATIONS

Figure 2.23   Frames – Preparation of Joint for Welding Extension

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

CUT AT 45° ANGLE WELD AS SHOWN

45°

Correct Grind Direction, Correct Grind Depth

Incorrect Grind Direction, Correct Grind Depth

Correct Grind Direction, Inco

Incorrect Grind Direction, Inc

LENGTH 
OF FRAME

LENGTH 
OF FRAME

LENGTH 
OF FRAME

LENGTH 
OF FRAME
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Wheelb
Shorte e customer's benefit to order a chassis 
from t

The p  Invariably, this requires the lengthening 
or sho modification of the air lines, brake lines, 
electr anufactured.

If the re lengthening the wheelbase.

In tho  be reinforced with a channel-type 
reinfo cut, extending at least two feet on either 
side o

If the  before cutting the main frame. IT IS 
ESSEN D RE-USING THE ORIGINAL 
REINFO ding at least two feet beyond the cut(s) 
on eit and pre-punched chassis channel 
reinfo

On bo MENDED. Refer to “Reinforcement” and 
“Reinf
TAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - WHEELBASE ALTERATIONS

ase Alterations
ning or lengthening a wheelbase is an added expense for the customer. Therefore, it is often to th

he factory with the desired wheelbase rather than to alter the wheelbase of the chassis on-site.

referred method for altering the wheelbase is to slide the rear axle forward or rearward as required.
rtening of air lines, brake lines, electrical lines, and driveline. Extreme care should be taken in the 

ical lines and driveline to insure that they operate as reliably as those with which the vehicle was m

wheelbase is lengthened, a reinforcement may be required. Consult your International® dealer befo

se instances when it is necessary to cut and weld the frame to alter the wheelbase, the frame must
rcement of the same strength as the original frame material in the area where the frame has been 
f the cut and bolted as specified in Figure 2.4  shown earlier in this section.

frame was built with both a main frame and a reinforcement, the reinforcement should be removed
TIAL THAT A NEW ONE-PIECE OUTER CHANNEL REINFORCEMENT BE OBTAINED RATHER THAN CUTTING AN
RCEMENT. The original frame should also be reinforced with an inner channel reinforcement, exten

her side of the cut(s). The reinforcement must be of the same material as the original frame. Blank 
rcements are available through your dealer parts department.

th medium and high strength aluminum frames, RE-WELDING TO LENGTHEN THE FRAME IS NOT RECOM
orcement Attachment” for additional information.
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Fram
*Dark 

B =
[1] =

[2] =

01_0240

Sec Resisting Bending Moment (In.-Lbs.)
Maximum Design

A 694,700 646,000

B 2,084,000 1,933,000

C 935,800 874,000

CK
 FRAME
ASTAR® SERIES BODY BUILDER FRAMES
 ALL MODELS - FRAME RAIL CROSS-SECTION SPECIFICATIONS

MODELS

e Rail Cross-Section Specifications
area represents frame reinforcement.

High Strength Low Alloy Steel
SECTION MODULUS: NOMINAL: Calculated using design dimensions; indicates the design load capacity of the frame.
MAXIMUM TOLERANCE: All frame dimensions are at maximum tolerance; used by some competitors as advertised values.
Reinforcement dimensions and specifications are shown in italics.

tion
Side Rail & Reinforcement Description[2]

Dimensions (inches) Yield Strength Nominal 
(psi) Material #

Section Modulus [1] (inches3)
Depth Width Thickness Maximum Nominal

Drop Center Side Rail — Kick-Up at Rear Suspension Rearward
-A 7.375 3.08 0.312 80,000 B 8.68 8.08

-B
10.306 3.08 0.312 80,000 B

26.05 24.17
11.30 3.33 0.25 80,000 B

-C 9.125 3.08 0.312 80,000 B 11.70 10.93

B

B

C

C

FRONT
OF FRAME

BA
OF

3.08
3.08

3.08

7.375
10.306 9.125

.312 .312 .312

SECTION A-A SECTION B-B SECTION C-C

1.2
(30)

1.2
(30)

A

A

3.33

.25

11.30
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CROSS
MODEL 

Crossm
Sta

01_0242

CENTERLINE OF
REAR AXLE

C

D

UP AND WEB FORWARD

AF

Wh
TAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X2 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

MEMBERS
4X2

ember Location
ndard Cab

CENTERLINE OF
FRONT AXLE

A B
N/AF FUEL TANK

W/AF FUEL TANK

A B

C

D

SINGLE STAMPED CROSSMEMBER MOUNTED WITH FLAT FLANGE 

REAR SUSPENSION CROSSMEMBERS

AF FUEL TANK CROSSMEMBERS

AX BX

WB

eelbase AX BX AF
inches

134 – – 49
158 102.5 – 49, 63

183 111.3 – 49, 63, 
75

195 93.7 35.3 49, 63, 
75

213 111.3 53.5 75
224 111.3 53.5 91



TER JULY 2013 — PAGE 77

MO

Cro

01_0243

NTERLINE OF
EAR AXLE

D

C

LANGE UP AND WEB FORWARD

AF

W

RASTAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X2 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

DEL 4X2

ssmember Location
Extended Cab

CENTERLINE OF
FRONT AXLE

N/AF FUEL TANK

W/AF FUEL TANK

CE
R

A B

C

D

A B SINGLE STAMPED CROSSMEMBER MOUNTED WITH FLAT F

AF FUEL TANK CROSSMEMBERS

REAR SUSPENSION CROSSMEMBERS

WB

AX BX
heelbase AX BX AF

inches
160 – – 49
185 128.9 – 49, 63

209 111.3 35.3 49, 63, 
75
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MODEL

Crossm
Cr

01_0244

TERLINE OF
AR AXLE

C

D

FLANGE UP AND WEB FORWARD

AF

Wheelb

179
203
 MODEL 4X2 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

 4X2

ember Location
ew Cab

CENTERLINE OF
FRONT AXLE

W/AF FUEL TANK

CEN
RE

N/AF FUEL TANK

A

SINGLE STAMPED CROSSMEMBER MOUNTED WITH FLAT 

REAR SUSPENSION CROSSMEMBERS

BA

D AF FUEL TANK CROSSMEMBERS

C

WB

AX
ase AX BX AF

inches
– – 49

146.6 – 49, 63
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MODE

Cross
S

01_0277

Whee

15
18
19
21
22
STAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X4 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

L 4X4

member Location
tandard Cab

lbase AX BX AF
inches

8 103.2 - 49, 63
3 111.5 - 49, 63, 75
5 94.4 35.3 49, 63, 75
3 111.5 53.4 75
4 111.5 53.4 91
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MODEL 4

Crossm
Ext

01_0278

Wheelbas

160
185
209
 MODEL 4X4 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

X4

ember Location
ended Cab

e AX BX AF
inches

- - 49
129.6 - 49, 63
111.5 35.3 49, 63, 75
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MOD

Cros

01_0279
STAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X4 - FRAME RAIL CROSS-SECTION SPECIFICATIONS

EL 4X4

smember Location
Crew Cab

Wheelbase AX BX AF
inches

179 - - 49
203 147.3 - 49, 63
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ALL MOD

Crossm

3.2
(81)

33.5
(851)

4.0
(102)

MBER

01_0246

01_0247
 ALL MODELS - FRAME RAIL CROSS-SECTION SPECIFICATIONS

ELS

ember Diagrams

12.1
(307)

8.2
(208)

4.0
(102)

6.5
(166)

ENGINE CROSSME

1.9
(48)

3.2
(81)

5.8
(147)

3.0
(76)

8.4
(214)

5.8
(147)

33.5
(851)

4.1
(103)

SINGLE CROSSMEMBER
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Cross

)

10.2
(260)

)

5.3
(133)

5.7
(145)

.0
6)

D
EMBER

01_248
STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - FRAME RAIL CROSS-SECTION SPECIFICATIONS

ODELS

member Diagrams (Continued)

33.5
(851

26.8
(6805.1

(130)

2.3
(58)

3
(7

1.4
(35)

3.0
(76)

1.1
(27)
3.0
(76)

“C” CHANNEL AF AN
BTR FUEL TANK CROSSM

3.8
(97)

11.6
(295)

5.8
(147)

33.5
(851)

8.1
(206)

4.6
(117) 4.0

(102)

1.9
(48)

3.2
(81)

DOUBLE STAMPED CROSSMEMBER01_249
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Frame 
The drill d quality will serve provided they are 
sharpen

Hole L
1. pages.
2.
3.
4.
5. rger than 11/16 (.688 inch).
6. f the reinforcement.
7. ained.
8.
TAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - FRAME DRILLING GUIDELINES

DELS

Drilling Guidelines
ing of the frame sidemember presents no unusual difficulty. Standard high speed steel drills of goo
ed properly and not overheated during sharpening or use.
ocation Guidelines

Never drill holes into the restricted areas of the frame rails. Refer to diagrams on the following 
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 la
If reinforcements are used, avoid drilling holes closer than 2.0 inches (51 mm) from the ends o
Bolts must be periodically checked to insure that the proper torque and clamping force is maint
Never drill any holes in the flanges of the frame rail.
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Fram
T

DO N
DO N

•
•

Fram
ALL M

01_0245

L ZONE
CENTER
OF DRILLED
HOLES

SECTION A-A

1.5
(38)

HOWN
STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - FRAME DRILLING RESTRICTIONS

ODELS

e Drilling Restrictions
apered Rails

OT leave less than .75" (19mm) of material between holes
OT drill holes in the following areas:

Distance from top of top flange to centerline of hole
Distance from bottom of bottom flange to centerline of hole

e Height Calculations
ODELS - AT CENTERLINE OF FRONT AXLE

NO DRIL

CENTERLINE
REAR SUSPENSION

A

A

1.5
(38)

1.5
(38)

2.0
(50) AS S

25.3
(643)

10.0
(254)
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RICTIONS

The fro  Refer to the illustration for a visual 
explana

me in unladen position. Refer to 

me in loaded position. Refer to 

 tabulated data.
 distance from the wheel axis to the 
ed, fully loaded (loaded to its maximum 
 dimensions, contact the tire 

 outside diameter) NOT mounted on the 
nsions, contact the tire manufacturer.
an unloaded chassis. The value of R2 is 
ing method.

front axle centerline in unloaded 

front axle centerline in loaded 

(for unloaded condition)

(for loaded condition)

 and Y′ are strictly for the frame 
 centerline. For frame heights at the 
refer to “FRAME HEIGHT 
RONT AND REAR RAIL ENDS” 

R1 .2 R1 SLR–( )–
STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - AT CENTERLINE OF FRONT AXLE - FRAME DRILLING REST

nt frame height (@ the centerline of the front axle) may be calculated using the following equations.
tion of the symbols used in these calculations.

Df = Wheel axis to bottom of fra
tabulated data.

Df′ = Wheel axis to bottom of fra
tabulated data.

F = Frame rail height. Refer to
SLR = Static Loaded Radius. The

ground for a properly inflat
capacity) tire. To obtain tire
manufacturer.

R1 = Tire Radius (one half of tire
vehicle. To obtain tire dime

R2 = Calculated Tire Radius on 
calculated using the follow

01_0045 Y = Front Frame Height at the 
condition.

Y′= Front Frame Height at the 
condition.

NOTE: Values calculated for Y
height at the front axle
front of the frame rail, 
CALCULATION - AT F
later in this book.

′

′

R2 =

Y Df R2 F+ +=

Y′ Df′ SLR F+ +=
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MOD

Fram

indle to Bottom of Frame
Loaded – Df′

3.92"

3.42”
STAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X2 - FRAME DRILLING RESTRICTIONS

EL 4X2
e Height Data – Front

Front Suspension Sp
Type Capacity Code Unloaded – Df

Parabolic
6,000-lb 03AGP

5.42"
7,000-lb 03AGN
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MODEL 4
Frame H

le to Bottom of Frame
Loaded – Df′

9.6”
TAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X4 - FRAME DRILLING RESTRICTIONS

X4
eight Data – Front

Front Suspension Spind
Type Capacity Code Unloaded – Df

Parabolic 8,000-lb 03ADA 10.75”
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Fram
ALL 
The r s. Refer to the illustration for a visual 
expla

e in unladen position. Refer to tabulated 

 in loaded position. Refer to tabulated data.
bulated data.
stance from the wheel axis to the ground for 
d (loaded to its maximum capacity) tire. To 

ct the tire manufacturer.
utside diameter) NOT mounted on the 
ions, contact the tire manufacturer.

 unloaded chassis. The value of R2 is 
 method.

r axle centerline in unloaded condition.

r axle centerline in loaded condition.

(for unloaded condition)

(for loaded condition)

Z and Z′ are strictly for the frame height 
line. For frame heights at the rear of the 
RAME HEIGHT CALCULATION - AT 

AIL ENDS” later in this book.

R1 .2 R1 SLR–( )–=
STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - AT CENTERLINE OF REAR AXLE - FRAME DRILLING RES

e Height Calculation
MODELS - AT CENTERLINE OF REAR AXLE
ear frame height (@ the centerline of the rear axle) may be calculated using the following equation
nation of the symbols used in these calculations.

Dr = Wheel axis to bottom of fram
data.

Dr′ = Wheel axis to bottom of frame
F = Frame rail height. Refer to ta
SLR 
=

Static Loaded Radius. The di
a properly inflated, fully loade
obtain tire dimensions, conta

R1 = Tire Radius (one half of tire o
vehicle. To obtain tire dimens

01_0046 R2 = Calculated Tire Radius on an
calculated using the following

Z = Rear Frame Height at the rea

Z′= Rear Frame Height at the rea

NOTE: Values calculated for 
at the rear axle center
frame rail, refer to “F
FRONT AND REAR R

′
′

R2

Z Dr R2 F+ +=

Z′ Dr′ SLR F+ +=
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ALL MO

Bump H
“Bump H ravels over an object. Bump Heights are 
importan floor to allow adequate clearance for tire 
travel.
Straight B
time, such 

at exists when only one set of rear wheels 
ld be climbing over a curb when turning a 
ted here assume a 7° deflection from 

01_0048

DR″=
R1 = s, contact the tire manufacturer.
F =
TAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - FRAME DRILLING RESTRICTIONS

DELS

eights – Rear
eight” refers to the maximum distance of the tires above the side rails as the rear axle of the truck t
t in the selection of truck bodies since it may be necessary to incorporate wheelwells into the body 

ump Height is used when both sets of wheels travel over an object at the same 
as a parking lot speed bump.

Cocked Bump Height refers to the condition th
travels over an object — an example of this wou
corner. The Cocked Bump Height Charts presen
horizontal.

01_0047

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 dimension
Frame Rail Height. Refer to tabulated data.

Straight Bump Height = R1 - Dr″ - F
Cocked Bump Height = Straight Bump Height + 3.5 In.
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MOD

Fram

to Bottom of Sidemember
Loaded – Dr′ Bump – Dr″

5.62") 3.92"

5.55" 3.70"

6.0” 3.0”
STAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X2 - FRAME DRILLING RESTRICTIONS

EL 4X2
e and Bump Height Data – Rear

Frame Code Frame Rail Height
(F)

Rear Suspension Spindle 
Type Capacity Unloaded – Dr

01CDN 9.125"

Vari-Rate 11,000-lb 8.27"

Vari-Rate 13,500-lb 7.95"

IROS (4x2) 12,000-lb 6.0”
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MODEL 
Frame 

Fra
ottom of Sidemember
oaded – Dr′ Bump – Dr″

0
10.76” 8.92”

10.89” 9.12”
TAR® SERIES BODY BUILDER CROSSMEMBERS
 MODEL 4X4 - FRAME DRILLING RESTRICTIONS

4X4
and Bump Height Data – Rear

me Code Frame Rail Height
(F)

Rear Suspension Spindle to B
Type Capacity Unloaded – Dr L

1CDN 9.125"
Vari-Rate 11,000-lb 13.25"

Vari-Rate 13,500-lb 13.48”
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Fram
ALL 
Now  determine the frame height values at both 
rail e

01_0049

First w
rear en
truck is
height 

 Y<Z or Y′<Z′) the equations for determining 

Frame 

(for unloaded condition)

(for loaded condition)

Frame 

(for unloaded condition)

(for loaded condition)

´

STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - AT FRONT AND REAR RAIL ENDS - FRAME DRILLING RES

e Height Calculation
MODELS - AT FRONT AND REAR RAIL ENDS
that we have learned to calculate the frame height at both the front and rear axle centerlines, we can
nds.

e must determine the rake of the frame (i.e., the slope of the frame from front end to 
d). If the front end of the frame is higher than the rear end (i.e., Y>Z or Y′>Z′) then the 
 said to have a negative rake. In this situation, the equations for determining the frame 
at the rail ends are:

For situations where the rake is positive (i.e.,
frame height at the rail ends are:

Height @ Front End of Rail: Frame Height @ Front End of Rail:

(for unloaded condition)

(for loaded condition)

Height @ Rear End of Rail: Frame Height @ Rear End of Rail:

(for unloaded condition)

(for loaded condition)

´´

´

FG Y Y Z–
WB

---------------  x BA 
 += FG Y Z Y–

WB
---------------  x BA 
 –=

FG′ Y′ Y′ Z′–
WB-------------------  x BA 

 += FG′ Y′ Z′ Y′–
WB-------------------  x BA 

 –=

RG Z Y Z–
WB

---------------  x AF 
 –   = RG Z Z Y–

WB
---------------  x AF 
 +=

RG′ Z′ Y′ Z′–
WB-------------------  x AF 

 –   = RG′ Z′ Z′ Y′–
WB-------------------  x AF 

 +=
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Bumpe
Sta

NOTE:
01_0241

RACKETS

ER MTG
ETS

4
(1
TAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - BUMPERS

DELS

rs
ndard Frame Rails and Standard Steel Bumper (01LRR)

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

4 BUMPER
MOUNTING
HOLE LOCATIONS

MEGA-B

BUMP
BRACK

85
(2158)

2.7
(69)

23.5
(597)

21.7
(552)

21.4
(543)

6.2
(158)

3.5
(89)

26.8
(681)

34.6
(880)

42.5
(1079)

2.9
(74)

5.7
(144)

3.0
(75)
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Over
Dum d aft of the rear suspension area of the 
frame ft gates, or the placement of heavy objects 
on a  the pivot pin load and for establishing 
opera art are for equal loading on both 
sidem level ground. If the center of gravity is 
latera rails could increase substantially. For this 
reaso e factors apply. 
Thes o not factor in the load support provided by 
any p  installed body structure. Static loading 
refer d to the chassis. Dynamic loading refers to 
all loa load during movement of the vehicle. 
Exam even surfaces with AF loads, or even 
opera its in column “P” should never be 
exce  rail reinforcement or by the body structure.

(1)

(2)

01_0052

P or D
STAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - OVERHANG LIMITS FOR REFUSE/RECYCLER BOD

MODELS

hang Limits for Refuse/Recycler Bodies
p, car carriers, and other pivoting bodies impose a great deal of stress on the frame rails around an
. In addition, concentrated loads can be applied by the installation and use of equipment such as li

small section of the body. The body installer has the responsibility for determining the magnitude of
ting guidelines to avoid exceeding the load limits published in this chart. The limits shown in this ch
embers, i.e. the center of gravity of the raised body is ideally centered and the chassis is on solid, 
lly offset due either to uneven loading, uneven ground, or both, the bending moment on one of the 
n the body installer should derate the overhang limits to account for the lateral shift if either of thes
e limits apply specifically to concentrated or pivoting loads supported only by the bare chassis and d
art of the installed body structure. Any load exceeding these limits must be wholly supported by the

s to the application of loads without shocks to the chassis or significant dynamic accelerations applie
ding conditions during which the chassis must absorb a shock, stop a load in motion, or support a 
ples of dynamic loading would be dumping materials from a dump body, driving the vehicle over un
ting a loaded liftgate. Because most operations involve dynamic loadings of some kind, the load lim

eded. The load limits in column “D” should be exceeded only when the excess load is supported by

Maximum static vertical load defined as maximum load which can be applied in 
steady state condition without exceeding yield strength of rails.
Maximum dynamic vertical load defined as maximum load which can be applied 
during equipment operation to provide adequate margin for shocks and 
accelerations.

“P”
(pounds)

“D”
(pounds) Overhang Limit “L” (inches)

Max. Static Vertical
Load (1)

Max. Dynamic Vertical
Load (2)

Nominal Yield Strength
–

Both Rails Combined Both Rails Combined 80,000 PSI
12480 2775 91
14950 3325 75
17325 3850 63
22050 4900 49

L

BODY
PIVOT
POINT
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TAR® SERIES BODY BUILDER CROSSMEMBERS
 ALL MODELS - OVERHANG LIMITS FOR REFUSE/RECYCLER BODIE
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FRO
ALL 

F

The c  not dependent on tire size. Other 
dime lier (or consult the Component Sales Data 
Book

ERLINES OF SINGLE TIRES AT OPPOSITE ENDS 
S OF DUAL SPACING (D.S.) AT OPPOSITE 

E UNDER MAXIMUM LOAD, INCLUDING 24-
OTECTIVE SIDE RIBS, BARS AND 
ACTURER.

SEMBLY AT TOP OF TIRES UNDER MAXIMUM 
.

 TIRES AT OPPOSITE ENDS OF AXLE AT TOP 
D BY THE TIRE MANUFACTURER.

 HUB WHEN TIRES ARE CORRECTLY INFLATED 
 TIRE MANUFACTURER.
STAR® SERIES BODY BUILDER FRONT AXLES
 ALL MODELS - FRONT AXLE TREAD

NT AXLES
MODELS

ront Axle Tread

hart shown here lists tread information for various wheel/axle combinations. Tread dimensions are
nsions explained here are related to tread and require tire dimensions. Please contact your tire supp
 PDB-70000) for tire dimensions.

02_0003

TREAD
= DISTANCE (WIDTH) BETWEEN VERTICAL CENT
OF AXLE, OR BETWEEN VERTICAL CENTERLINE
ENDS OF AXLE.

TIRE SECT
(Tire Section)

= OVERALL WIDTH OF NEW TIRE AT TOP OF TIR
HOUR INFLATION GROWTH, AND INCLUDING PR
DECORATIONS RECOMMENDED BY TIRE MANUF

TREAD + TIRE SECT
(Tread plus Tire Section)

= OVERALL WIDTH OF AXLE, RIM, AND TIRE AS
LOAD RECOMMENDED BY TIRE MANUFACTURER

TREAD - TIRE SECT
(Tread minus Tire Section)

= DISTANCE (WIDTH) BETWEEN NEAR SIDES OF
OF TIRE UNDER MAXIMUM LOAD RECOMMENDE

SLR
(Static Loaded Radius)

= DISTANCE FROM GROUND TO CENTERLINE OF
AND UNDER MAXIMUM LOAD RECOMMENDED BY
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MODEL 
Front A

02AGN
e

74.00

74.45
TAR® SERIES BODY BUILDER FRONT AXLES
 MODEL 4X2 - FRONT AXLE TREAD

4X2
xle Tread 

Wheel/Rim Axle Code

Type Size Material
02ADZ

Hydraulic Brak

Disc 19.5 x 6.00
Steel 74.00

Aluminum 74.45
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MOD

Fron
STAR® SERIES BODY BUILDER FRONT AXLES
 MODEL 4X4 - FRONT AXLE TREAD

EL 4X4
t Axle Tread

Wheel/Rim Axle Code

Type Size Material
02EZV

Hydraulic Brake

Disc 19.5 x 6.00
Steel 75.06

Aluminum 75.51
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TAR® SERIES BODY BUILDER FRONT AXLES
 MODEL 4X4 - FRONT AXLE TREAD
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FRO
MOD

B

03_0026_1

.1
9.5)

2.2
(56.1)

6.3
(160.4)

3.7
(92.9)
STAR® SERIES BODY BUILDER FRONT SUSPENSIONS
 MODEL 4X2 - BRACKETS

NT SUSPENSIONS
EL 4X2

rackets
With 6,000-lb – 7,000-lb Front Suspension

TRANSITION
OF FRAME

MEGA
BRACKET

8.4
(213)

7
(17

9.5
(241.7)

41.0
(1042.2)

5.1
(129.2)

.7
(18.7)

29.1
(738.0)
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MODEL 4
Bracket

Wit

03_0030
TAR® SERIES BODY BUILDER FRONT SUSPENSIONS
 MODEL 4X4 - BRACKETS

X4
s

h 8,000-lb Front Suspension
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Brak
Safet
Shou on, the following must always be observed:
• he brake pipes and connections concerned, or 

•
• es.
•
•

NOT t be completely replaced.

CA the correct type.
STAR® SERIES BODY BUILDER BRAKES
 ALL MODELS - BRAKE RESTRICTIONS

KES 
MODELS

e Restrictions
y Measures
ld it be necessary to modify the braking system, for example in connection with a wheelbase alterati
Make sure that the brake circuits are not altered. Before any part of the braking system is dismantled, mark t
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 tim
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.

E: On trucks with ABS brakes, the sensor cable must not be jointed. If necessary, it mus

UTION: When a brake pipe is replaced or jointed, use only genuine International parts of 
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ALL MO

Hydrau

04_0108

FRONT
TAR® SERIES BODY BUILDER BRAKES
 ALL MODELS - HYDRAULIC CONTROL UNIT PLUMBING

DELS

lic Control Unit Plumbing

REAR CAB
CROSSMEMBER

1/4" TUBE TO
RIGHT FRONT

1/4" TUBE TO
REAR CIRCUIT

1/4" TUBE TO
SECONDARY

MASTER CYLINDER

1/4” TUBE TO PRIMARY
MASTER CYLINDER

1/4" TUBE TO
LEFT FRONT
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ALL 

S

05_0042
STAR® SERIES BODY BUILDER STEERING
 ALL MODELS - STEERING GEAR LOCATION/DIMENSIONS

ERING
MODELS

teering Gear Location/Dimensions
Code 05PSN
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TAR® SERIES BODY BUILDER STEERING
 ALL MODELS - STEERING GEAR LOCATION/DIMENSIONS
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G
Navis ion control devices comply with the 
certif ources Board (ARB). The aftertreatment 
devic nd pressure sensors, along with other 
comp
Prop he exhaust flow pattern throughout the 
syste ts of the system.
For th x and restrictive than in the past.  Navistar, 
Inc. w ation requirements.
Modi  warranty coverage. In that regard, 
Navis ursuant to applicable specifications and 
appli arranty provided the vehicle is properly 
main
The f lled on US 2010 EPA compliant vehicles. 
Pleas nt to ensure compliance to those 
requi to the vehicle. Non-compliance to the 
requi

s the body installation requirements so that 

oser meets the need of the body 
oice exhaust system provided that would 
followed.
hould be taken to ensure that materials 
ratures or are safely shielded. 

M

I THAT THE VEHICLE, IN ITS FINAL 
C AND APPLICABLE SAFETY STANDARDS.
STAR® SERIES BODY BUILDER EXHAUST SYSTEM
 ALL MODELS - GUIDELINES FOR AFTERTREATMENT

AUST SYSTEM
MODELS

uidelines For Aftertreatment
tar, Inc. has a responsibility to supply, install and ensure that the engines and aftertreatment emiss

ication requirements of the U.S. Environmental Protection Agency (EPA) and the California Air Res
es may include a combination of particulate filters, catalysts, catalytic converter, and temperature a
onents. 

er long-term operation of these components requires controlling exhaust stream temperatures and t
m. This controls the required location of the components as well as the insulation of the various par
is reason, application guidelines for aftertreatment and tailpipe installations are much more comple
ill ensure correct factory installation of aftertreatment devices to assure compliance with the certific

fied systems could damage the engine, aftertreatment system and other truck systems and void the
tar, Inc.will make it a policy to procure and correctly install the appropriate aftertreatment devices p

cation guidelines. That brings with it the benefit of certified systems that will be fully covered under w
tained and not modified beyond the extent allowed by the Body Builder Book.
ollowing guidelines are meant to clarify the allowable modifications for aftertreatment systems insta
e consult applicable federal, state and local laws and requirements in conjunction with this docume

rements. Also, refer to applicable vehicle warranty information before performing any modifications 
rements of the warranty may nullify it in its entirety.
• Where possible, trucks first and foremost should be ordered directly from the factory that meet

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 cl

installation, it is permissible to completely replace one exhaust configuration with the better ch
have been available with the same engine, and the clearance guidelines in this reference are 

• Exhaust Gas Temperatures may be as high as 650° C during vehicle operation. Precautions s
used in the vicinity of the exhaust system and exhaust gas stream can withstand these tempe

eeting Legal Requirements

T IS THE RESPONSIBILITY OF THE PERSON PERFORMING MODIFICATIONS TO THE VEHICLE TO ENSURE 
ONFIGURATION, CONFORMS TO ANY APPLICABLE LAW REGARDING EMISSION CONTROL, NOISE LEVEL 
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MODEL 

Hor
Cod

07BDA_terrastar
TAR® SERIES BODY BUILDER EXHAUST SYSTEM
 MODEL 4X2 - HORIZONTAL AFTERTREATMENT

4X2

izontal Aftertreatment
e 07BDA – Right Side Mounted

B
A

C
K

 O
F

S
TD

 C
A

B

B
A

C
K

 O
F

E
X

T 
C

A
B

FRONT
SPRING-EYE

FRONT 8.8
(223)13.6

(345)
12.3
(312) 13.8

(350)
11.9

(301)

12.3
(314)

12.4
(315)

34.0
(862)

19.2
(488)

13.6
(347)

6.4
(162)

9.3
(236) 8.9

(225)

139.8
(3552)

75.8
(1925)

9.1
(231)

7.6
(194)

35.6
(904)

75.2
(1910)

34.0
(862)

44.1
(1121) 18.1

(461)
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MOD

Hori

07BDE_TerraStar
STAR® SERIES BODY BUILDER EXHAUST SYSTEM
 MODEL 4X4 - HORIZONTAL AFTERTREATMENT

EL 4X4
zontal Aftertreatment
Code 07BDE – Left Side Mounted
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TAR® SERIES BODY BUILDER EXHAUST SYSTEM
 MODEL 4X4 - HORIZONTAL AFTERTREATMENT



TERRA JULY 2013 — PAGE 111

ELE
MOD

B

08_0138
STAR® SERIES BODY BUILDER ELECTRICAL
 MODEL 4X2 - BATTERY BOX LOCATION

CTRICAL
EL 4X2

attery Box Location
Left Side Mounted, Under Cab, 2 Batteries
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MODEL 
Battery

Lef

08_0137
TAR® SERIES BODY BUILDER ELECTRICAL
 MODEL 4X2 - BATTERY BOX LOCATION

4X2
 Box Location
t Side Mounted, Under Cab, 3 Batteries
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MODE

Batte
L

08_0139
STAR® SERIES BODY BUILDER ELECTRICAL
 MODEL 4X4 - BATTERY BOX LOCATION

L 4X4
ry Box Location
eft Side Mounted, Under Cab, 3 Batteries
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Elec
100

Body bu  in the engine compartment, on the 
drivers' m of the transmission wiring and for 
connect

NOTE 1:
NOTE 2:

Cavity

A

B

C

D

E

F

G

H

CONNECT
USE CONN

Harness

720

08_0136

08_0020

 I/O connector is strapped to the
f the powertrain harness behind the
and under the wiper motor area.

 

er
TAR® SERIES BODY BUILDER ELECTRICAL
 ALL MODELS - ELECTRICAL SYSTEM - ALLISON AUTOMATIC TRANSMISS

DELS

trical System - Allison Automatic Transmission
0/2000 Series
ilder Input/Output connection for Allison 1000/2000 transmissions is located on the front dash panel,
side. The table below gives the circuit and connector cavity information. For a complete circuit diagra
or & terminal part numbers, see vehicle circuit diagram book.

 See Allison technical manual for suggested circuit design.
 See special features table on next page for package content.

Circuit 
Number I/O Maximum 

Current Description

Connector Number 7205
92C103 – – SIGNAL GROUND

92#143 Input – PTO ENABLE

92#150 Output 500 mAmp PTO ENABLE 2

47C125 Output – NON-ZERO CROSSING SPEEDO 
(16 PULSES/REV)

92#101 Input – AUXILIARY FUNCTION RANGE INHIBIT

92#123 Input – AUTO NEUTRAL FOR PTO

92#145 Output 500 mAmp RANGE INDICATOR

92#105 Output OUTPUT SPEED INDICATOR

OR 7205 HAS ITS MATING CONNECTOR ATTACHED AND FILLED WITH CAVITY PLUGS.TO 
ECTOR, REMOVE CAVITY PLUGS AND USE THE FOLLOWING:

 Connectors (Viewed from Mating End) Mating Connector
Connector
352874C1

Connector Lock
352873C1

Terminals
1667742C1 Wire Gauge

16, 18, 20Cavity Seals
1661872C1

G

H

E

F

D

C

B

A

5

08_0021

Allison Spare
main trunk o
fuel module 

Body

Build

Wires
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12_0223

W BUMPER
STAR® SERIES BODY BUILDER ENGINE
 ALL MODELS - COOLING OBSTRUCTION GUIDELINES

INE
MODELS

ooling Obstruction Guidelines

NOTE:  DO NOT OBSTRUCT AIR FLOW IN FRONT OF GRILLE OR BELO
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ALL MO

Eng

12_0213

E

Intern 0°

REAR FACE OF
FLYWHEEL HOUSING

C

A

TAR® SERIES BODY BUILDER ENGINE
 ALL MODELS - ENGINE LOCATION

DELS

ine Location

Engine A B C D

ational® MaxxForce® 7 3.5° 43.7" (1109.3 mm) 3.5" (88.4 mm) 0°

OFFSET TO
RIGHT SIDE

C/L
CHASSIS

C/L
ENGINE FRONT

SPRING-EYE

CENTER-LINE
OF CRANKSHAFT

FRONT VIEW

E

D

B
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ALL 

E

F Usage
Water

8 AIR COMPRESSOR WATER SUPPLY

8 AIR COMPRESSOR WATER RETURN

8 DEAERATION SUPPLY

8 HEATER SUPPLY

BLOCK HEATER

ENGINE WATER INLET

ENGINE WATER OUTLET

HEATER RETURN

Air
TURBO OUTLET EXHAUST

TURBO AIR OUTLET TO INTER-
COOLER

ENGINE AIR INLET FROM INTER-
COOLER

ENGINE AIR INLET FROM AIR 
CLEANER

Oil
4 SUPPLY AIR COMPRESSOR

8 RETURN AIR COMPRESSOR

ENGINE OIL FILL

OIL LEVEL GAUGE

OIL FILTER

Fuel
FUEL SUPPLY

FUEL RETURN

Hydraulic
 14 POWER STEERING HYDRAULIC LINE

POWER STEERING PUMP SUPPLY 
LINE
STAR® SERIES BODY BUILDER ENGINE
 ALL MODELS - ENGINE PORT LOCATION

MODELS

ngine Port Location
International® MaxxForce® 7

A3
A2

W6

W2

W3

W7

W8

H2
H1

W5

A1

A4

W4

L3
L4 W1

F2

F1

L1

L2

L5

Type NPT

W1 M1
W2 M1
W3 M1
W4 M1
W5 –
W6 –
W7 –
W8 –

A1 –

A2 –

A3 –

A4 –

L1 M1
L2 M1
L3 –
L4 –
L5 –

F1 –
F2 –

H1 7/8"–

H2 –

                                                                                                                 12_0214
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TAR® SERIES BODY BUILDER ENGINE
 ALL MODELS - ENGINE PORT LOCATION
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NOT

13_0044

EDGE
ANGE
ASTAR® SERIES BODY BUILDER TRANSMISSION
 ALL MODELS - TRANSMISSION PTO DATA

NSMISSION
MODELS

ransmission PTO Data
Codes 13AKX,13AKY, 13APW and 13APX

E: Do not reuse PTO cover plate gaskets

5.2
(133)

TO INSIDE EDGE
OF TOP FLANGE

CENTERLINE OF 
SPRING EYE

56.5
(1434)

4.1
(103)
TO INSIDE 
OF TOP FL

8.3
(211)
FROM FRAME FLANGE
TO PTO MTG FACE

11.1
(281)

FROM INSIDE FRAME WEB
TO PTO MTG FACE

16.7
(425)



TERRAS JULY 2013 — PAGE 120

MODEL 

Tran
Pla

13_0045
TAR® SERIES BODY BUILDER TRANSMISSION
 MODEL 4X4 - TRANSFER CASE

4X4

sfer Case
n View (Code 13TLK)
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MODE

Trans
S

13_0046
STAR® SERIES BODY BUILDER TRANSMISSION
 MODEL 4X4 - TRANSFER CASE

L 4X4
fer Case
ide View (Code 13TLK)
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MODEL 
Transfe

Fro

13_0047
TAR® SERIES BODY BUILDER TRANSMISSION
 MODEL 4X4 - TRANSFER CASE

4X4
r Case
nt View (Code 13TLK)



TERRA JULY 2013 — PAGE 123

MOD

Tran

13_0049
STAR® SERIES BODY BUILDER TRANSMISSION
 MODEL 4X4 - TRANSFER CASE

EL 4X4
smission PTO Opening
(Plan View and Side View)

13_0048
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TAR® SERIES BODY BUILDER TRANSMISSION
 MODEL 4X4 - TRANSFER CASE
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The c  not dependent on tire size. Other 
dime lier (or consult the Component Sales Data 
Book

Dual 

NTERLINES OF SINGLE TIRES AT OPPOSITE ENDS 
ES OF DUAL SPACING (D.S.) AT OPPOSITE 

IRE UNDER MAXIMUM LOAD, INCLUDING 24-
ROTECTIVE SIDE RIBS, BARS AND 
FACTURER.

ENTERLINES OF TWO TIRES (DUALS) 

 TIRE ASSEMBLY AT TOP OF TIRES UNDER 

OF INNER TIRES OF DUAL ASSEMBLY AT TOP OF 

OF HUB WHEN TIRES ARE CORRECTLY INFLATED 
 BY TIRE MANUFACTURER.
STAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 ALL MODELS - REAR AXLE TREAD

R AXLES & REAR SUSPENSIONS
MODELS

ear Axle Tread

harts shown here list tread information for various wheel/axle combinations. Tread dimensions are
nsions explained here are related to tread and require tire dimensions. Please contact your tire supp
 PDB-70000) for tire dimensions.

Tires 14_0005

TREAD
= DISTANCE (WIDTH) BETWEEN VERTICAL CE
OF AXLE, OR BETWEEN VERTICAL CENTERLIN
ENDS OF AXLE.

TIRE SECT
(Tire Section)

= OVERALL WIDTH OF NEW TIRE AT TOP OF T
HOUR INFLATION GROWTH, AND INCLUDING P
DECORATIONS RECOMMENDED BY TIRE MANU

D.S.
(Dual Spacing)

= DIMENSION (WIDTH) BETWEEN VERTICAL C
ASSEMBLED AT ONE END OF AN AXLE.

TREAD + D.S. + TIRE SECT
(Tread plus Dual Spacing 

plus Tire Section)

= OVERALL WIDTH OF AXLE, DUAL RIMS, AND
LOAD.

TREAD - D.S. - TIRE SECT
(Tread minus Dual Spacing 

minus Tire Section)

= DISTANCE (WIDTH) BETWEEN NEAR SIDES 
TIRES UNDER LOAD.

SLR
(Static Loaded Radius)

= DISTANCE FROM GROUND TO CENTERLINE 
AND UNDER MAXIMUM LOAD RECOMMENDED
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ALL MO

Rear Ax

de
/14ACR
rake
TAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 ALL MODELS - REAR AXLE TREAD

DELS

le Tread Data

Wheel/Rim Axle Co
14ACN/14ACP

Type Size Material Dual Spacing Hydraulic B

Disc 19.5 x 6.00
Steel

10.70 74.0
Aluminum
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MOD

R

14_0127

5.6
(142)
STAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 MODEL 4X2 - REAR SUSPENSION BRACKET LOCATION

EL 4X2

ear Suspension Bracket Location
Codes 14SAC and 14SCG - Vari-Rate Steel Suspension

REAR AXLE

5.9
(149)

5.9
(149)

1.2
(30)

1.4
(35)

19.1
(486)

10.6
(270)

20.2
(513)

10.4
(264)

10.4
(264)

6.4
(162)



TERRAS JULY 2013 — PAGE 128

MODEL 
Rear Su

Cod

14_0144
TAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 MODEL 4X4 - REAR SUSPENSION BRACKET LOCATION

4X4
spension Bracket Location
es 14SAC and 14SCG with Spacer Block - Vari-Rate Steel Suspension
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ALL M
Rear 

C

14_0128

BACK OF
FRAME2.1

(52)
STAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 ALL MODELS - REAR SUSPENSION BRACKET LOCATION

ODELS

Suspension Drilling
odes 14SAC and 14SCG - Vari-Rate Steel Suspension

REAR AXLE

8.8
(224)

20.5
(521)

20.5
(521)

8.8
(224)

2.2
(55)

4.6
(116)

4.8
(122)

1.4
(36)

4.0
(102)
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MODEL 
Rear Su

Co

14_0129
TAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 MODEL 4X2 - REAR SUSPENSION BRACKET LOCATION

4X2
spension Bracket Location

de 14TCH - International® Ride Optimized Air Suspension, 6.0” Ride Height

6.7
(171)

3.9
(100)

7.2
(182)

6.5
(166)

14.4
(367)

12.2
(311)

16.0
(407)

4.0
(102)

5.5
(141)

2.0
(50)

15.6
(396)

4.6
(116)

13.5
(344)

15.8
(401)

4.4
(111)

32.7
(830)

21.2
(538)
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MOD

Rear

14_0145
STAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 MODEL 4X2 - REAR SUSPENSION BRACKET LOCATION

EL 4X2
 Suspension Drilling
Code 14TCH - International® Ride Optimized Air Suspension, 6.0” Ride Height
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TAR® SERIES BODY BUILDER REAR AXLES & REAR SUSPENSIONS
 MODEL 4X2 - REAR SUSPENSION BRACKET LOCATION
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FUE
ALL 

F

 TITLE 40, PART 86, 86:007-35(C), THE 
OWN BELOW MUST BE INSTALLED ON THE 

INCLUDED WITH OWNER'S GUIDE KIT 
IN THE CAB GLOVE BOX.

UCTIONS FOR DECAL PLACEMENT:
AL MUST BE PLACED AS CLOSE AS POSSIBLE 
L INLET AND BE CLEARLY VISIBLE.

AL SHOULD BE PLACED ABOVE OR TO THE 
E FUEL CAP TO AVOID CORROSION BY 
ONTACT WITH FUEL.

AL MAY BE PLACED ON AERODYNAMIC 
ODIES, ETC. AS LONG AS THE DECAL IS 
SIBLE AND IN CLOSE PROXIMITY TO THE FUEL 

TALLED BODIES THAT HAVE A FUEL DOOR 
), THE DECAL SHOULD BE PLACED ABOVE OR 

E OF THE FUEL DOOR.

LY CLEAN THE AREA OF ALL GREASE, DIRT, 
E APPLICATION OF THE DECAL. APPLY THE 
OOM TEMPERATURE, 65° TO 75° F.

15_0005
STAR® SERIES BODY BUILDER FUEL TANKS
 ALL MODELS - FUEL TANK LOCATION

L TANKS
MODELS

uel Tank Location
Code 15SSW – Single Mounted Between Rails Behind Rear Axle, 40 Gallon, with Fuel Fill Tube

PER EPA
DECAL SH
VEHICLE.
DECAL IS 
LOCATED 

INSTR
1. THE DEC
TO THE FUE

2. THE DEC
SIDE OF TH
POSSIBLE C

3. THE DEC
FAIRINGS, B
CLEARLY VI
INLET.

4. FOR INS
(E.G. BUSES
TO THE SID

THOROUGH
ETC. BEFOR
DECAL AT R

15_0087
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MODEL 
Fuel Ta

Co

15_0085
TAR® SERIES BODY BUILDER FUEL TANKS
 MODEL 4X2 - FUEL TANK LOCATION

4X2
nk Location
de 15SSX – Single Right Side, 40 Gallon

FRONT

B
A

C
K

 O
F

S
TD

 C
A

B

B
A

C
K

 O
F

E
X

T 
C

A
B

B
A

C
K

 O
F

C
R

E
W

 C
A

B

23.4
(595)

30.5
(775)

3.2
(82)

5.0
(126)

3.2
(81)

7.8
(197)

8.9
(227)10.6

(270)

2.8
(71)

5.6
(142)

26.0
(660)

17.9
(455)
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CAB
ALL 

A
The H should not be modified. NO additional 
comp rer. If additional air conditioning capacity is 
need f the Body Builder. There are additional 
costs
THE F  WILL VOID THE INTERNATIONAL WARRANTY 
ON TH

Ther
• n the vehicle. To introduce an additional 

• ned to monitor the factory installed AC system 
nditions that the RCD software will interpret as 

• f this control system to add an auxiliary system 

• y available for an auxiliary evaporator.
STAR® SERIES BODY BUILDER CAB
 ALL MODELS - AIR CONDITIONING SYSTEM MODIFICATIONS

MODELS

ir Conditioning System Modifications
VAC system provided with International® DuraStar®, WorkStar®, TranStar® and TerraStar® Series 

onents should be added to the factory installed HVAC system as it is delivered from the manufactu
ed, a completely independent system should be added to handle the additional load requirements o
 for a second system; it would however, provide for optimal performance from both HVAC systems.
ACTORY INSTALLED SYSTEM CANNOT BE MODIFIED IN ANY MANNER. MODIFICATION OF THE HVAC SYSTEM
AT SYSTEM.

e are several reasons why HVAC system modifications are not permitted.
The factory installed HVAC system is optimized for the evaporator, condenser and compressor combination o
evaporator (or other components) into the system will create an imbalance and unsatisfactory performance.
The Refrigerant Control and Diagnostics (RCD) software that resides in the vehicle's body computer is desig
only. Adding any additional equipment or components to the original air conditioning system will introduce co
out-of-specification conditions and cause faults to be logged.
The factory compressor clutch is cycled by the RCD software residing in the ESC of the vehicle. Modification o
could result in damage to other vehicle components.
Since the HVAC system has been optimized for the factory components, there is no extra condenser capacit



TERRAS JULY 2013 — PAGE 136

ALL MO

Cab

16_0009

FA

JA

GA

HA

CA

KA

EW CAB
TAR® SERIES BODY BUILDER CAB
 ALL MODELS - CAB DIMENSIONS

DELS

 Dimensions

M

D

L
E

F

G

C

KA

FA

JA

KA

CA

GA

HA

H

J

K

A

BA

EA

STANDARD CAB CR

TOP VIEWFRONT VIEW

EXTENDED CAB
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ALL 
Cab 

K
imension – Inches

Extended Cab Crew Cab

70.6

56.8

18.0

18.2

13.9

axxForce® 7 = 11.2

20.2

18.8

82.2

5.8

19.6

ed Seat: 7.9" fore/aft
nsion Seat: 7.4" mm fore/aft

B 18.0

C 19.0

E 65.0

23.2 40.2

G 21.8 21.0

H 33.4 32.6

22.4

K 79.0 96
STAR® SERIES BODY BUILDER CAB
 ALL MODELS - CAB DIMENSIONS

MODELS

Dimensions

ey Description
D

Regular Cab

A SHOULDER ROOM

C INSIDE HEIGHT

D STEERING WHEEL DIAMETER

E STEERING WHEEL TO SEAT BACK (MAXIMUM)

F BOTTOM OF INSTRUMENT PANEL TO DASH

G ENGINE COVER WIDTH M

H LATERAL FOOT ROOM - DRIVER

J LATERAL FOOT ROOM - PASSENGER

K OUTSIDE CAB WIDTH

L STEERING WHEEL TO TOP OF SEAT CUSHION

M TOP OF FRONT SEAT CUSHION TO FLOOR

– DRIVER SEAT TRACK TRAVEL
Fix

Air Suspe

A REAR SEAT CUSHION DEPTH –

A TOP OF REAR SEAT CUSHION TO FLOOR –

A REAR SEAT WIDTH –

FA REAR SEAT SPACING –

A REAR SIDE WINDOW HEIGHT –

A REAR SEAT CUSHION TO TOP OF WINDOW –

JA REAR SEAT BACK HEIGHT –

A INSIDE LENGTH 52.4
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ALL MO

Doo
Sta

16_0010
TAR® SERIES BODY BUILDER CAB
 ALL MODELS - DOOR SWING CLEARANCE

DELS

r Swing Clearance
ndard Cab

1933.1

738.5

60°

(76.1)

(29.1)
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ALL 
Door

16_0112
STAR® SERIES BODY BUILDER CAB
 ALL MODELS - DOOR SWING CLEARANCE

MODELS

 Swing Clearance
Crew Cab

85°

60°

(78.9)

1933.1
(76.1)

1092.4
(43.0)

1852.9
(72.9)
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ALL MO

Inst

NOTE:I nd framework.

16_0011

DO 
PAN
AND
TAR® SERIES BODY BUILDER CAB
 ALL MODELS - INSTRUMENT PANEL

DELS

rument Panel

t is not recommended to add any accessory to the instrument panel. If an accessory must be added, it must be attached to the tie bar a

Wing Panel Mounting

Cross-cab tie bar and flat panel mounting

NOT DRILL INTO SURFACE OF INSTRUMENT 
EL. HVAC DUCTS LIE UNDER THE SURFACE 
 WILL BE DAMAGED.
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STAR® SERIES BODY BUILDER CAB
 ALL MODELS - INSTRUMENT PANEL





Navistar, Inc.
2701 Navistar Drive

Lisle, IL 60532
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