L/M Van

PAGE

BODY BUILDERS INSTRUCTIONS

The Incomplete Vehicle Document (IVD) is supplied with each incomplete vehicle, and
providesinformationthatshould be used by intermediate and final stage manufacturers
in determining conformity to applicable Federal Motor Vehicle Safety Standards
(FMVSS). ThelvD alsoincludesinformation which must be followed in order to ensure
that Environmental Protection Agency (EPA) and California emissions certification re-
guirements and NHTSA Fuel Regulations are met.

The Body Builders Book contains information that may be used in addition to the IVD for
any manufacturer making alterations to an complete/incomplete vehicle. No alteration
should be madetotheincomplete vehicle which either directly orindirectly resultsinany
component, assembly or system being in nonconformance with any applicable Federal
Motor Vehicle Safety Standard or Emission Regulation. Intermediate and final stage
manufacturers should be familiar with all Federal Motor Vehicle Safety Standards and
Emission Regulations and aware of their specific responsibilities as manufacturers.

For further assistance contact Upfitter Integration at: 1 (800) 875-4742

Section 0 — General Instructions

Check for proper clearance between body members and chassis components which
may in any way affect the reliability and performance of the vehicle by developing abra-
sion and wear points from moving parts or degradation from extreme environment or
thermal exposure or may increase interior noise.

Check headlamp aim and all vehicle illumination systems for proper operation whenthe
vehicle hasbeencompleted. Re-aimheadlampswhennecessary. Checkfor properop-
eration of windshield washer, wipers and defroster system.

Extreme care must be taken when working on vehicles equipped with Engine Control
Module (ECM), Powertrain Control Module (PCM), Transmission Control Module
(TCM), Vehicle ControlModule (VCM) oranyelectronicunitassociated withaninflatable
restraint system. (See Owner’s Manual).

If arc-welding is employed on the chassis, precautions must be taken to protect all ve-
hicle components, especially brake, fuel lines and fuel tank assembly, electrical wiring
and ECM/PCM/TCM or VCM. To avoid electronic component damage, disconnect bat-
tery (batteries); disconnect the negative cable first, followed by the positive. To recon-
nect cables; connect the positive first, then the negative.
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When welding components to the frame assembly, remove the wax coating in the area
of the weld in order to obtain secure welds. After completion of the weld, a compatible
corrosion protection should be applied to the affected weld areas.

Due to the metal thickness used in the “Unitized” chassis-body structure, welding heat
must be carefully controlled to avoid burn-through and loss of structural integrity.

Alllabels on the vehicle (any message applied to the vehicle or vehicle component that
informs, instructs, or warns) mustappear onthe completed vehicle sothe user canread
them easily and without obstruction.

Service and service replacement parts for your add-on systems may not be available
from a GM dealer. Those installing aftermarket systems should provide information as
to where and how to obtain service.

Section 1 — Body

Accessory items such as refrigerator, hot water heater, furnace, etc., which operate on
liquid propane gas should be located and protected to prevent exposure to any flame.

Body structures, interiorand accessory arrangements mustbe designedintothe vehicle
to provide for proper load distribution on both axles and not to exceed any gross axle
weightratings. Lateralload equalization mustalso be maintained. Theresultant Center
of Gravity of the unladen vehicle must be within the limits tabulated in the FMVSS 105
section of the Incomplete Vehicle Document.

Body insulation provided by General Motors should not be removed. Thisincludes any
thermalorunderbodyheatshields. Thisinsulationis providedto protectthe vehicle body
and occupants from excessive heatand/or provide noise attenuation. Anyreplacement
material internal to the occupant compartment must be certified for MVSS standard on
flammability. Areas of specific concern, but not limited to are:

Underbody exhaust, muffler and tailpipe shields and insulators.

Rear load floor interior insulation.

Front floor interior insulation.

Dash mat insulation.

Engine cowl insulation-interior and exterior.

Engine cover insulation.
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For vehicles equipped with RPO E54 (alternate rear doors), the door inner panels must
be sealedto preventintrusion of carbon monoxide and other exhaustfumesintothe pas-
senger compartment.

Conversions

Conversions which remove roof bow behind front doors must provide equivalent tie-in
between door pillars.

A minimum of 10° departure angle should be maintained if frame and/or body is ex-
tended.

Ifbodybuilderinstalls seating otherthanthatsuppliedwithvehicle, itisthe bodybuilder’s
responsibility to ensure that the seating and restraint systems comply with FMVSS re-
quirements. The restraint systems supplied with the vehicle were designed to accom-
modate the seatingreference pointsand seattravel of the original equipmentseatsonly.

Air Conditioning
For additional information refer to Engine - Section 6 .

NOTE: Air conditioning systems using R-134A refrigerant are equipped with metric fittings to
prevent interchange with R-12 refrigerant components. Do not interchange R-134A
components, refrigerant oil or service equipment with R-12 components, refrigerant oil
or service equipment.

Rear Air Conditioning

Thisunitmay be equippedwith A/C quick-connectfittings (Option YF7) onthe liquid tube
(high pressure) and the suction (low pressure) return tube. These fittings are designed
to accept matching Aeroquip connecting fittings attached to pre-charged lines. This al-
lows aonetimeonly connectiontothe O.E.M. charged A/C systemwithouthavingto dis-
charge, evacuate and recharge for the connection of a rear A/C system.

A modification to the A/C system which causes the A/C plumbing lines to increase in
length (suchasthe addition of arearafter-marketevaporation and blowerassembly) will
necessitate the following changes:

® [ubrication — PAG refrigerant oil must be added to rear system to provide
lubrication for compressor. Refer to Service Manual for specifications.

® Refrigerant — Add R-134A refrigerant to system based on sizing of new tubes,
hoses and evaporator. Contact your A/C supplier for recommended charge.

® |abel-Revise/modify GM charge label (located on top of front evaporator) from
factory recommended charge for a front system only to body builder’s new
recommended dual system per SAE J639. Thisisimportantfor servicing the A/C

system so that the technician knows the correct amount to add to the modified
system.

If this unitis equipped with quick-connect fittings and is not converted to a dual system,
the temporary protective caps must be replaced with Aeroquip type metal caps.

L/M Vans with R-134A use hoses with nylonlines. These hoses are not suitable for field
crimping operations. Itis not recommended to cutinto the hoses for addition of add-on
auxiliary A/C systems.

Section 2 — Frame

Holedrilling, welding, modifications, oralterationstothe frameassemblyaretherespon-
sibility of persons performing these operations. These same individuals assume com-
pleteresponsibilityforframeassemblyreliability, performance afteralterationsand com-
pliance to applicable FMVSS requirements.

Holes

Holes to mount brackets, supports, and out-riggers must be drilled with the following re-
strictions:

e Materialbetweenedge ofholeandinside ofupperorlowerflange mustnotbeless
than 37 mm (1.50 in.) for low carbon steel.

e Theminimum edge distance between anytwo (2) holes must be larger than twice
the diameter of the larger hole.

® No holes should exceed 20 mm (0.75 in.) in diameter.

e All holes should be drilled in the frame using appropriate drilling practice and
safety precautions.

Welding

CAUTION: Fuel tank and fuel lines must be drained and all vapors purged to ensure

non-combustible mixture before any welding, brazing or soldering.

When welding low carbon steel side rails, crossmembers and brackets (32,000 or
36,000 PSI yield strength), emphasis is placed upon weld application techniques to
avoid stress risers that may adversely affect frame operating stresses.

When welding is performed anywhere on the vehicle, precautionary measures should
be taken to prevent damage to electrical system wiring or components. Prior to any
welding, partsorcomponentswhichcould be damagedbyexcessive temperatures must
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be removed or adequately shielded; the battery cables should be disconnected at the
battery. Also prior to welding, the area to be welded and surrounding area must be
cleaned of all frame protective coating. After welding, when parts are cool, carefully in-
spectwiring and electrical components for shorts or other damage which could draw ex-
cessivecurrentsandpossibly cause anelectrical systemshortwhenthe batteryisrecon-
nected. Apply protective coating to areas where coating was removed.

Alterations

If the wheelbase is modified the alterer must take responsibility for compliance with af-
fected motor vehicle safety standards and for warranty on items such as driveshatfts,
universal joints, and rear transmission tailshaft, transfer case and transmission case
fractures, output shaft bushings, bearings, brakes, fuel systems and any other related
componentfailures. Additionally, the customer mustbe alerted in the modifier's owners
manual that parts for the reworked area are not available through the General Motors
service parts system.

Section 3 — Front Suspension

Since there is a large variation in completed vehicle front weight due to differences in
bodyweightand equipment, the frontsuspensionalignment mustbe checked and reset
if necessary after the vehicle iscompleted. Casterand camber should be setwith refer-
ence to the “A” dimensions.

See Truck Service Manual for complete alignment procedure, specifications and mea-
surement of the “A” dimension under “Diagnosis and Front Alignment” section.

Section 4 — Rear Suspension

Clearance to body should be provided for the suspension, axle, driveshaft and tires un-
der the following conditions: (1) Axle in full jounce against the metal-to-metal stop, (2)
Axle at4.5° roll with one side of axle in full jounce at the metal to metal stop and (3) Axle
at design position. Allowance for the tire chain clearance shown on a maximum grown
tire must allow for (1.66 in.) clearance to the sides of the tire and (2.5 in.) to the top of
thetire. Be sure sufficientclearance is provided for suspension, axle and tire and wheel
in full vertical travel (up and down).

NOTE: Notification to the consumer may be required in certain states if tire chains
cannot be used.

Pipes, wiring, conduitsand any otherrelated components mustnotbe placedwherethey
cross the path of motion of the rear axle, driveshaft, axle brake pipes, hoses, spring or
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tires. Such crossing could resultin rupture, wear-through, or separation due to normal
axle motion.

Section 5 — Brakes

See Truck Service Manual for brake specifications.

Due to the critical nature of brake systems, anyone making modifications or alterations
mustassume completeresponsibilityforsystemreliability, performanceandcertification
to FMVSS 105 or FMVSS 121.

Itis mandatory that no change be made to the brake main cylinder location, brake pedal
push rod length or pedal position.

Ensure that hydraulic brake system is free of air and hydraulic leaks. Bleed brakes if
required, following procedures as outlined intruck chassis service manual. Ensure that
vacuum booster system and free of leaks.

Check master cylinder fluid level and fill as necessary. (Refer to Owner’s Manual)

Added floor covering or carpeting must notrestrict service or parking brake pedaltravel
from released position to full pedal travel.

No body partor chassis-mounted componentmay be located within2.0in. of brake hose
routing in all wheel and axle positions. All exhaust system components must also have
aminimum of 2.0 in. clearance to brake hoses in closest positions. (Be sure to account
for brake hose travel with suspension).

Body builder is to verify that the brake warning switch is operative. The brake warning
switch on models equipped with vacuum-hydraulic brakes is located adjacent to the
master cylinder vacuum unit. Thisincludes both the brake system differential pressure
and parking brake actuator switch.

Section 6 — Engine

Air conditioning and auxiliary belt-driven equipment installation recommendations:

No alterations or additionstothe accessory drive belt system will be warranted on either
multiple belt systems or serpentine belt systems.

The serpentine belt type of drive is designed as a total system, incorporating a single
poly-V belt and an automatic tensioner. In this type of system, degrees of pulley wrap,
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belt tension, and pulley alignment are very critical factors. Modification is not recom-
mended.

The addition of a pulley sheave forward of the production sheaves may subject
the crankshaft and water pump bearings to loads beyond the desired limits.

Generally, an added load is preferable in the first belt track closest to the engine
to minimize the overhang moment effect on bearings.

Heavy orimproperly balanced pulleys may contribute to bearing failure because
of load induced by their mass and/or unbalance. It is extremely important
(especially on the water pump) to have well-balanced and concentric pulley
sheaves in order to avoid premature bearing failure. Pulley unbalance must not
exceed 0.25 oz. in., and lateral and radial runout must not exceed 0.010 in. in
T.L.R.

The fan and fan clutch that come with the vehicles are matched to the equipment
and conditions encountered in normal operation. Substitution of the fan and/or
fan clutch may affect cooling performance. A substitute fan may be subjected to
excessive stresses and might break. Substitution is therefore not allowed.

The incorporation of an aftermarket air conditioning system could have the
following consequences:

a. Vehicle/engine/coolant overheating in certain geographical areas that nor-
mally experience high ambient temperatures.

b. Restrictions to engine cooling fan airflow resulting in higher fan blade stress.

c. The cooling system was not designed for an A/C condenser to be mounted
in front of the radiator core.

d. Inadequate air conditioning performance unless system capacity is enough
to cool the interior space of the completed vehicle.

Addition or relocation of pulleys behind the arc of the fan blade travel, or changes
tofan fore and aftlocationrelative to accessory drive, may alter fan stresses, and
could contribute to fan blade failure. Moving the fan and/or clutch forward is also
likely to overload the water pump bearing.

The addition of air conditioning could affect conformance to FMVSS 301-Fuel
System Integrity. The added equipment, in the event of an accident, could be
displacedintoandpossiblyrupturefuelsystemlines, hosesfiltersandequipment.
Care must be taken not to affect such conformance.

The curb weight of the vehicle will be affected by the weight of the added system.

In some single belt serpentine systems, belt tension is determined by the
automatictensionerandits positionrelativetothe belt. Noadjustmentisrequired.

Due to the critical nature of the accelerator system, anyone making modifications or al-
terations assumes complete responsibility for system reliability, performance and com-

pliance to FMVSS 124. Caution mustbe exercised so thatthe accelerator cable is prop-
erly routed. Specifications are as follows:

Route cable to maximize all bend radii. In no case should bend radii be less than
3in. (76 mm).

Minimum distance from exhaust manifold to be 6.0 in. (150 mm), unless a heat
shield is provided.

Do not use accelerator cable or clips to route wires, harnesses or other cables.
Cable sheath must be clipped so as not to pinch inner cable. Cable must not be
loose in clip allowing sheath to move when accelerator pedal is applied and
released.

Cable must not be subjected to kinking or routing across any sharp edges.

Cable routing must be perpendicular to the surface of the front-of-dash at the
dash fitting. No objects or routings should force cable to have a bend at the dash
fitting. Flexible components (hoses, wires, conduits, etc. ) must not be routed
within 2.0 in. (50 mm) of moving parts or accelerator linkage unless routing is
positively controlled.

Caution must be taken so that the accelerator pedal remains properly located.
Guidelines for accelerator pedal locations are as follows:

a. Ensure that the accelerator can freely operate from idle to wide-open throttle
position and return. Make sure that the pedal will not hang up on any nearby
items such as carpets, floor, screws, wiring harnesses, etc. Engine cover
should have at least one inch (25 mm) clearance to side of accelerator pedal
with the carpet mat installed.

b. Accelerator to brake pedal relationship has been designed to provide mini-
mum driver movement and should not be altered in any way.

The gasoline engine induction and/or ignition system s certified in compliance with the
Federal Vehicle Emission Standards. Any alterations to the systems or components
could void compliance and render the vehicle illegal. System includes:

Fuelsystem-sequential central portinjector (SCPI) and associated tubes, hoses
andpipes, air cleaneroutside airhose and spacer heatstove and heat stove pipe,
fuel pump and inlet manifold, fuel vapor canister.

Exhaust system.

Ignition systemdistributor and initial spark timing setting, spark plugs, spark plug
wires.

Crankcase ventilation system.

External engine components such as air cleaner, crankcase pressure regulator
valve, alternator, injection pipes, fuel return hoses from injectors, exhaust
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manifolds, oil fill pipe, etc. must be provided with sufficient clearance for engine
roll and torque.

e Whenavehicleis equipped with a electronic fuel injection (EFI) engine, ithas an
engine control module VCM. This VCM must be maintained at a temperature
below 185°F atalltimes. Thisis mostessentialifthe vehicleis putthrough apaint
baking process. The VCM will become inoperative if its temperature exceeds
185°F. Therefore,itisrecommendedthattemporaryinsulationbe placedaround
the VCM during the time the vehicle isin a paint oven or undergoing another high
temperature process.

Section 7 — Transmission

Models equipped with automatic transmissions have a transmission mounted neutral/
park start safety mechanical lockout feature, which interfaces with the steering column
ignition switch. Starter should operate only when gear shift lever is in neutral or park
position. Readjustthe shiftlinkage or switchifnecessaryasoutlinedinthe Truck Service
Manual.

Modelsequippedwithbrake-transmissionshiftinterlock (BTSI) mustfullyapplytheregu-
lar brakes before you can shift from park when the ignition key is in the run position.

Section 8 — Fuel and Exhaust

Fuel Systems

Due to the critical nature of sealing the fuel system, anyone making modifications or al-
terationstothe existing system mustassume complete responsibility for the systemreli-
ability, performance and compliance to FMVSS 301.

Thefuelevaporative emission control equipmentis certified to be incompliance with the
Federaland California Vehicle Emission Standards. Any alterationsto systems orcom-
ponents and their location could void compliance. System includes:

® Fuel tank, metering unit, fuel buffer module, lines including purge control
solenoids, fuel vacuum sensor and canister(s).

For these reasons,

NO ALTERATION OF THE FUEL SYSTEM IS RECOMMENDED
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Fuel Fill

Fueltankfiller pipelocation should be so situated and constructed asto preventgasoline
vaporfromemittingto vents of pilotflamed devicesandto bodyand engine compartment
air inlets.

Itis recommended that when mounting the fuel filler pipe assembly and vent hose that
a minimum of 3.0 in. clearance be provided to any body component to prevent contact
between hoses and/or mating parts and thatretention be providedto ensure routing and
preventfailure due to wear and fatigue. Filler pipe and ventline must have a gravity fuel
flow to tank at all times; no fuel traps are allowed. Alterations of fuel line routings could
affectthe ability ofthe completedvehicleandare, therefore, notdesirable. Thecomplete
fuel system must comply with FMVSS 301.

If additional new hose is required when installing fuel tank filler neck, this hose must be
suitable for use with unleaded fuels or diesel fuel respectively.

Fuel Lines

Fuel line routing precautions:

® 12 in. minimum clearance to exhaust system is required or a metal shield must
be provided.

® Use corrosion resistant steel tubing with short sections of approved hose to
connect components. Hose-to-tube connections should be clamped for diesel
systems. Steel tube ends should be beaded for hose retention. Fuel supply is
pressurized by an in-tank pump for SCPI system. Coupled hose or nylon
quick-connects mustbe used. Clamped hoseis notacceptable for SCPIsystem.

All engines require a fuel return system which returns excess fuel from the injection
pump and injector nozzles back to fuel tanks. Care should be taken that these lines are
not blocked nor their hoses pinched. The engine may run poorly or stall if these lines
are restricted or blocked.

All gasoline engine vehicles are equipped with fuel evaporative emission control equip-
ment which is certified to be in compliance with the Federal or applicable California ve-
hicle emission standards. Alterationsto fueltank and metering unit, fuel buffer module,
lines, canister(s), fuel vacuum sensor, canister filters, canister purge control valves,
relay switches, tank auxiliary vent valve, engine speed controller, or other devices/sys-
temsare therefore notallowable since vehicle adherenceto C.A.R.B. and Federal regu-
lations may be affected.
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Fuel Tank

Tank may be pressurizedto 0.7 PSImaximumto checkforfinal line leakage or forforcing
fuel through the system. Pressures greater than this amount may be detrimental and
affect tank durability.

The use ofauxiliary fueltanks is notrecommended. Ifanauxiliary fueltankisadded,
the alterer must take responsibility for compliance with affected motor vehicle safety
standards. Also, ifanauxiliary fueltankis added to a gasoline-powered vehicle, the fuel
must be drawn through a pipe at the top of the tank (balance line between tanks is not
permitted).

Gasoline fueled vehicles are now equipped with a fuel pump return line. If an auxiliary
tankis added, the tank selector valve mustinclude areturn port which returns fuel to the
tank from which the fuel is being drawn.

Ingasoline enginesthe fuel pumpislocatedinthe fueltank. The battery mustbe discon-
nected before starting any work on the fuel system.

In the use of dual fuel systems, the vehicle operator should strictly adhere to the
manufacturer’s procedures for switching from gasoline to gaseous fuel operation. Im-
proper switching procedures may resultin overheating and damage to the exhaust sys-
tem and the vehicle. The gaseous fuel tank should not be mounted in an enclosed area
of the vehicle, such as the passenger compartment, truck, etc., and the system should
be vented to the outside of the vehicle. Inaddition, vehicles converted to gaseous fuels
should not be stored in enclosed places such as garages. Further, General Motors cau-
tions purchasersthatthe design, location and installation of any type of fuel storage sys-
teminvolves significant technical and engineering considerations and that these state-
ments on gaseous fuel conversions should not be interpreted to be an approval by
General Motors of any modification to the original equipment fuel system.

Conversions to gaseous fuel should be made in conformance with applicable Federal
and Stateregulations. Removal of emission-controlcomponents, orthe addition of gas-
eousfuelsystemswhichcoulddamage orreduce thelongevity ofthose componentsand
could also cause the mechanical and emission performance warranty to be voided.

Exhaust System

Particular care should be taken to prevent the possibility of exhaust fumes and carbon
monoxide exposuretovehicle occupantsinunits completed by bodybuilders. Holesand
openingsthroughthe floor and all other parts of the body must be permanently and ade-
guately sealed by the body builder to avoid exhaust intrusion into any occupant area.
If it is necessary to change the exhaust outlet location, the exhaust discharge must be
unobstructed and directed away from occupant areas. Alteration of the exhaust outlet
or its position may increase exhaust noise and render the vehicle illegal in those areas
with pass-by noise regulations. All vehicles >10,000 Ibs. GVWR come under Federal

noise regulations, vehicles <10,000 Ibs. GVWR are regulated by various state and local
regulations ofthe Environmental Protection Agency; seethoseregulationsforrules, test
procedure and noise levels permitted.

Tail pipe outletlocation must be tested statically and with the vehicle in motionto ensure
that exhaust gases do not penetrate side or rear windows or under body seams and
holes. Auxiliary power plants should also be tested under the same conditions. Tail pipe
exit ahead of rear wheels is not recommended.

Check for leaks in exhaust systems and repair as required.

Exhaust temperatures can exceed 1600°F under extreme operating conditions, with
pipe surface temperaturesslightly lessthanthis. Extreme care mustbe usedwhen plac-
ingbody componentsinthe proximity ofthe exhaustsystemsoasnottoexceedtherated
temperature limits of the components. Due to variants in underbody configurations of
the vehicles, we are not in a position to make recommendations on how to insulate or
design components in the proximity of the exhaust system.

Each manufacturer must make temperature checks of critical areas of his vehicle and
adjust his design accordingly, or provide shielding to ensure safe operation of his body
components.

The same can be said for the engine compartment. Obviously there will be additional
heatradiated from the engine. How muchisretainedinthe areawilldepend on how well
thisareaisventilatedinyourindividual designs. Here again, temperature checks ofinte-
rior areas surrounding the engine should be made to determine if your insulation is ade-
guate. Thisisthe same engineering practice we have followed onour complete vehicles
incorporating these exhaust systems.

Exhaust system materials are selected and tested to withstand the operating environ-
ment of the vehicle. Do not modify the exhaust system in any way . The tail pipes
are made of 409 aluminized stainless steel.

Heatshieldsare mountedtotheunderbodyand/orexhaustsystemcomponents(catalyt-
ic converter and muffler). Shields for the propshaft hanger bearings are also provided
in some vehicles.

Section 9 — Steering

Check power steering fluid level and system operations. (Refer to Owner’s Manual)
Steering wheel and horn pad must not be altered or replaced.

The steering column mast jacket not to be altered.
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Section 10 — Tires

Check wheel lug nuts for proper torque; specifications are provided in the Owner’s
Manual.

Substitution of tires of greater capacity than those offered as original equipment by ve-
hicle manufacturer is not approved for use on original equipment wheels. Any usage of
higher capacity tires must be accompanied by higher capacity wheels. However, the
wheel offset and distance from centerline of rim to wheel mounting face must be the
same asthereplaced original equipmentwheelto ensure proper wheel bearing loading
and clearance of tires to body and chassis components.

Increasing tire and wheel capacity does not necessarily increase vehicle GVW ratings.

Itisrecommended thattire chain clearance guideline, J683 from the Society of Automo-
tive Engineers be adhered to in designing rear wheelhouse clearance.

Checktires and inflate to recommended tire pressure according to the tire pressure in-
formation provided in Owner’s Manual and tire inflation label provided with vehicle.

Any substitution of tires may affect Speedometer/Odometer accuracy.

Section 12 — Electrical Battery and Battery Cables

The vehicle battery should be located and positioned to make use of the existing battery
cables. Ifthe batteryrequiresrelocationandlongercablesarerequired,aproportionate-
ly larger gauge wire mustbe used. If,inrelocating the battery, the negative ground cable
is attached to frame rail, a cable of similar gauge be provided between the frame rail and
the engine. This is required due to the heavy electrical loads imposed by the starting
circuit. To ensure proper operation of the battery cables the following chart on length,
gauge and materials must be strictly adhered to:

Combined Length of Positive and Negative

Cable Gauge Cable in Inches (Copper)

4 1-66
2 67 - 107
0 108 - 170

If the battery is remotely mounted (other than in the engine compartment) the 'Sense’
circuitinthe generatorregulator shallbe used. The sense circuitconsistsofa7.76 OHM
1/4 watt resistor connected in series between the 'S’ terminal of the generator and the
B+ terminal of the battery.
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Modifications/add-on wiring must be carefully reviewed to ensure compatibility with the
base vehicle wiring by reviewing system schematics, wire routing paths, harness con-
nections, etc. Duetothe wide range of modifications that may be required for vocational
needs, itis notfeasible forthe O.E.M. totake into accountall potential revisions. Forthis
reason, any personmodifyingexisting vehicle wiringmustassume responsibility thatthe
revisions have not degraded the electrical system performance.

Any add-on wiring must be properly fused and routed to prevent cut, pinch, and chafe
problems, as well as avoid exposure to excessive heat. Care must be exercised that
existing vehicle interfaces do nothave their currentload capabilities exceeded, and that
the respective control devices are notoverloaded. Added wire size should be atleastas
large as the the wire to which itis attaching in order for fuse protection to be maintained.

APackardelectricwiring repairkitis available through Kent—Moore (GM P/N 12085264,
Kent—Moore P/N J38125-4). This kit contains instructions, tools and components for
making repairs to wiring harness components. This kit would also greatly assist in ac-
complishing necessary add-on wiring such as body marker lamps, so that system reli-
ability/durability is maintained.

Electricalwiringcomponents canbe obtained throughyourauthorized GM dealer. Many
Packard Electric components are also available through Pioneer Standard Company
(1-800-PACKARD). Pioneermay also be able to assistin making necessary wiring addi-
tions by providing custom wiring stubs or jumpers to your specifications.

Fusible Link Repair Procedure:

1. Cut damaged fusible link from wiring harness assembly splice.
2. Strip insulation from harness wire as required to splice on new fusible link.

3. Fabricate a new fusible link wire approximately 6 to 8 in. long from the same
wire size as the original link. (Acceptable fusible link material will be im-
printed with the wire size and the wording to identify it as fusible link. Fusible
link cable is not the same as normal vehicle wiring.)

4. Terminate fusible link harness wire with a suitable compression splice clip,
and solder with an electrical grade rosin core solder. Wrap splice area with
double-wall heat shrink tape to provide electrical insulation, as well as me-
chanical strain relief at the splice. Standard plastic electrical tape does not
provide suitable protection on the underhood and exterior regions of the ve-
hicle.

5. Strip, terminate, solder, and insulate remaining end of fusible link with ap-
propriate termination to be compatible with the rest of the electrical system.

6. For further information, refer to the instruction manual in the wiring repair kit
referenced elsewhere in this section.
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Accessory Power Supply Feeds

For power requirements to service additional devices to be added by body builder/upfitter, the power supply source must be at the power distribution center on the driver’s side of
vehicle.

. _ _. A parasitic current is drawn from the battery by modules that are continu-
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L= the battery over a period of time. Modules that are continuously powered
7 a s c o e 1T weiron Lo\ should draw minimal current while the engine is off.
ot fome] [ o | |
[ UPFIT- 1ON BATT Bothterminals Aand B are continuously powered from the battery through
e YT | [so |7 their respective maxi-fuses. After the feed for the upfitter ignition goes
R_F 10N-A through terminal A, it passes through the relay contacts and becomes the
[ Je Upfitter Ignition Feed.
ECM-B HORN  A/C_COWMP i
11i[20a] [=20a] [oadiz s
A/C REAR
STARTER ENABLE
RELAY

ENG- 1| IGN-E  ECN-1I

7|20A| llOAl |20A|8

ABS
RELAY 9[3oa] [ ] [o 4
AT

3 L RR HEAT/A/C

O k| e
<~ Rl s =
BRAKE

o o B | LI

F 6 H J K L

Jr
BATTERY
=1 ~ UPFITTER BATERY
UNDERHOOD e &
UPFITTER BATTERY
ELECTRICAL FEED
CENTER UPFITTER IGNITION
Ao *) o]
FEED FOR !
UPFITTER IGNITION
+ I
W
}““‘Qj CONECTION
= IN "B" PILLAR
GROUND
UPFITTER
s IGNITION
RELAY
IGNITION ( IN THE UNDERHOOD
SWI TCH ELECTRICAL CENTER)
(CLOSED IN
RUN ONLY)

L/M Rev. 12/98



. . . on the radiator must be installed. When a shut-off valve is required in heating sys-
Section 13 — Heating/Cooling tem, it must be teed into the system in such a manner as to maintain continuous
flow between engine heater connection - radiator heater connection at all times.

6. Use GM Long Life Coolant only.

PAGE

To provide satisfactory engine cooling, the following conditions must be met:

_ _ _ _ Do not install any internal flow restrictors.
1. Do not locate any large objects in front of the radiator core or grille such as batter-

ies, spare tires, lights/sirens, etc. They restrict air flow into the radiator core and ® Heater hose:

influence fan blade stress. 3-way or 4-way valves must be used to provide constant water flow through the
2. Grille opening, size configuration and the external baffles provided should not be intake manifold pad area.

altered in any manner. Any reduction in cooling ability may adversely affect en- e Ifin-line shut-off valve is used in combination with 3 way valves, shut-off valve

gine/transmission performance. must not be closed until 3-way valve at engine is in the proper position.
3. Fan clutches not conforming to the original equipment specifications may not op-

erate correctly and may stay “on” continuously, never come on, or cycle on and Valve Sources:

off excessively. This will result in a reduction of fuel economy, engine overheat Red-White Valve Corp., Carson, CA (213) 549-1010

i i ' i 3 Wa :

at imes, and annoying cycling respectively. y Ranco Controls Div., Delaware, OH (614) 876-8022
4. Contlnuous_ coolant flpw is necessary from _hegter qonnectlon on englne-to-heat- 4 Way Ranco Controls Div., Delaware, OH (614) 876-8022

er connection on radiator to control transmission oil temperatures during closed

thermostat (warm-up) operation. Do not alter this flow as it may result in prema- ~ Be sure to add coolant to system after adding capacity to system (heaters).

ture engine or transmission failure.

5. If a heater unit is not installed in the vehicle or a heater shut-off valve is required,
a line connecting the heater connection on the engine to the heater connection

L/M Rev. 12/98
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L/M Van

L/M 11005 General Arrangement, Exterior
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L/M 11006 General Arrangement, Exterior
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L/M Van

L/M 110(05, 06) General Arrangement, Interior
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L/M 110(05, 06) General Arrangement, Interior
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L/M Van
L/M 110(05, 06F) Bumper, Tailgate and Dutch Door
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L/M Van
L/M 110(05, 06) Seat Mounting Hole Locations

*

g 1154 .0 o

(45.43)

PAGE

*
- B836.0_,
(32.91)

FRONT WHEELS

* DIMENSIONS SHOW BOLT PATTERN
FOR FRONT SEAT RISERS
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L/M 110(05, 06) Roof Rack Mounting

ROOF RACK SUPPORT (REF ONLY)
(TYPICAL COMMERCIAL RACK INSTALLATION)

225" MIN= (2) PLACES
EACH SIDE

GASKET
GASKET

L[

SECTION B-B SHIM STOCK

E:QE%LET“N\%“‘“‘ta SHIM STOCK

SEALER NUMBER 1 ROOF BOW

SHIM STOCK

L—f.58” PLATE SUPPORT

SEALER NUMBER 4 ROOF BOW

ACCESS HOLE IN REAR CARGO
DOOR FRAME (REF)
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Ordering Information

Electricaldiagramsare available from Chevroletand GMCthrough service publications.
They have contracted the following companies to handle the ordering and shipping of
the manuals.

Helm Inc.
P.O. Box 07130
Detroit, Michigan 48207

1 (313) 865-5000 for information and inquiries
1 (800) 782-4356 for credit card orders

L/M Rev. 12/98

Routine orders will be shipped within 10 days of receipt. Rush orders will be accommo-
dated for an additional charge.

Orderformsare available uponrequestand orders canbe paid by check ormoney order,
made payable to the mentioned companies. Credit Card orders can be made by phone
on the listed toll free phone numbers.
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