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TM 5-4210-227-24&P-2 TECHNICAL MANUAL ORGANIZATIONAL, DIRECT SUPPORT, AND GENERAL SUPPORT MAINTENANCE MANUAL (INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST) FOR 85' AERIAL LADDER FIRE FIGHTING TRUCK NSN 4210-00-965-1254 HEADQUARTERS, DEPARTMENT OF THE ARMY COMPLETE MANUAL
TABLE OF CONTENTS Publication Section Section Title TM 5-4210-227-24&P-1 1 Introduction/Tabulated Data 2 Chassis Assembly 3 Pump Assembly 4 Ladder Assembly 5 Hydraulic System 6 Electrical System 7 Pneumatic System 8 Ladder Calibration and Adjustments 9 Illustrations TM 5-4210-227-24&P-2 General Information 1 Engine (less major
assemblies) 2 Fuel System and Governors 3 Air Intake Systems 4 Lubrication System 5 Cooling System 6 Exhaust System 7 Electrical Equipment, Instruments and Protective Systems (Sections 8 through 11 not included) 12 Special Equipment 13 Operation 14 Tune-up 15 Preventive Maintenance, Troubleshooting and Storage TM 5-4210-227-24&P-3 1
General Information 2 Description and Operation 3 Preventive Maintenance 4 General Overhaul Information 5 Disassembly of Transmission 6 Rebuild of Subassemblies 7 Assembly of Transmission 8 Wear Limits and Spring Data TM 5-4210-227-24&P-4 1 Allison Automatic Transmission HT 700 Series Parts Catalog 2 Supplemental Parts Information
TM 5-4210-227-24&P-5 1 Drive Line 2 Front Axle 3 Rear Axle 4 Steering System 5 Fuel System 6 Brake System 7 Electrical System 8 Miscellaneous COMPLETE MANUAL TABLE OF CONTENTS Publication Section Section Title TM 5-4210-227-24&P-5 9 General Information (continued) 10 Installation Instructions 11 Troubleshooting and Service TM
5-4210-227-24&P-7 General Information 1 Engine (less major assemblies) 2 Fuel System and Governors 3 Air Intake System 4 Lubricator System 5 Cooling System 6 Exhaust System 7 Electrical Equipment, Instruments and Protective Systems 8 Power Take-off and Torque Converter 9 Transmissions (Sections 10 and 11 not included) 12 Special
Equipment 13 Operation 14 Tune-up 15 Preventive Maintenance, Troubleshooting and Storage TM 5-4210-227-24&P-8 Parts List and Foldouts Tools and Equipment TM 5-4210-227-10 1 Introduction/Tabulated Data 2 Operator's Instructions 3 Operator Maintenance 4 Illustrations 5 Operator's Manual, Series 92 Engines 6 Operator's Manual, Series V-
71 Engines 7 Built-in Parts Book for Detroit Diesel Engines 8 Operator's Manual, Fire Apparatus Chassis FOREWORD Descriptions, instructions and parts listing pertaining to the Model QWT 85 are discussed throughout this manual under the general headings Chassis, Pump and Ladder. Foldout illustrations and schematics are located at the rear of
this volume. The foldout format is provided in order that illustrations and schematics may be referred to while the supporting text is being examined and studied. A detailed description is given in the Introduction of each volume to assist the user in finding the information required to maintain the equipment. -Operator's Manual (TM 5-4210-227-10)
This manual is designed to provide the information necessary for a fire fighter or mechanic to properly operate the truck, the pump and the ladder. -Maintenance Manual (TM 5-4210-227-24&P) This manual is divided into 8 volumes and contains the information necessary for an experienced mechanic to-maintain and repair all facets of the appa-
ratus. Each volume is individually indexed for ease of reference.

This manual contains all the information necessary to obtain assemblies and sub- assemblies or individual parts, required to repair and maintain the fire truck. TABULATED DATA a)Fire Truck Federal Stock Number: 4210-00-965-1254 Manufacturer 's Serial No.: Registration Nos.: CM3653 through CM3664 Manufacturer: Pierre Thibault Inc. Model:
QWT 85 Contract Number: DAAJ10-84-A218 Truck Length: 459" Truck Width: 108" Truck Height: 138" Capacity or Payload: 51,000 GVWR Shipping Weight: 43,880 Ground Clearance: 10.25" Weight Loaded: 45,940 Front Axle 19,740 Rear Axle 26,200 b) Chassis Manufacturer: Duplex I.D. Number: I.C. 1D91 D31 D6F 1008468 Model: D350 Wheel Base
230" ¢) Engine Manufacturer: Detroit Diesel Model: 8V-71 Turbo Serial Number: 8VA437868 Fuel: Diesel iii d) Transmission Manufacturer: Allison Model: HT-740 Serial No.: 2510087501 Capacity: 7 1/2 Gals e)Firefighting Water Pump Manufacturer: Hale Model: QSM FHD100 Capacity: 1000 GPM @ 150 psi f) Front Axle Manufacturer: Rockwell
International Model: FL 941 QX-70 Capacity: 20,000 lbs. derivation of kinemati ion in lcul f Serial No.: N766718 f)1. Front Shock Absorbers Manufacturer: Duplex Model: 7605-1258 f)2. Front Springs Manufacturer Duplex Model: 7804-6731 g) Rear Axle Manufacturer: Rockwell International Model: U-170 PX-99 Capacity: 31,000
Ibs. Serial No.: NW845892 g)1. Rear Suspension Manufacturer: Hendrickson Model: Single Axle RS-SA-340 h ) Alternator Manufacturer: Delco Remy Model: Amp. 145 i) Batteries Manufacturer: Harris Model: 7605-0670 Voltage: 12 j)Battery Isolator Manufacturer: Sure Power Model: 1602 Rated Power: 3709 BHP @ 2,100 rpm k)Steering Gear
Manufacturer: Sheppard Model: 7605-5478 1)Power Steering Pump Manufacturer: Vickers Model: 7605-5256 m)Windshield Wipers Manufacturer: American Bosch Model: WWC-12L Type: Electric n)Radiator Manufacturer: Blackstone Model: 7605-3750 o) Air Cleaner Manufacturer: FAAR Model: 62891-3 p)Driver's Seat Manufacturer: Bostrom
Model: Four-way Adjustable Type: Standard q) Wheels Front: Manufacturer: Firestone Size: 22.5 x 16.5 Rear: Manufacturer: Firestone Size: 20 x 8.5 r) Tires Front: Manufacturer: Goodyear Size: 16.5 R 22.5 - 18 P.R. Capacity: 20,000 lbs Rear: Manufacturer: Michelin Size: 12:00 R 20X - 18 P.R. Capacity 31,000 lbs. s) Muffler Manufacturer: Nelson
Model: 86130-21 t)AC Inverter Manufacturer: Dynamote Model: A40-120 u) Siren/PA Manufacturer: Code 3 Model: 3100 CAPABILITIES Fire Truck Turning Radius - Inside 31.5' - Outside 42.25' Rated Power: 370 BHP @ 2,100 rpm Engine Governor Setting: No Load - 2,100; Top Speed 58 mph Acceleration: 0 - 35 mph - 14 Seconds Braking: 20 to 0
mph - 15 feet Angle of Departure: Front - 15 degrees; Rear - 15 degrees Pump Single Stage Centrifugal Midship Mounted Driven by the truck engine from the output shaft of transmission Min discharge - 1000 gpm @ 150 psi Min discharge - 100 gpm @ 200 psi Min discharge - 500 gpm @ 250 psi From dry condition - take suction and discharge water
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with a lift of 10 deg. through 20' of 6" suction hose 12 VDC Priming Pump Water Tank - 200 gals. Ladder Basic Weight - 11,560 lbs., Outrigger Operation Speed Lower: Front - 9 sec. bedford book of genres fsu.pdf Rear - 18 sec. Raise: Front - 9 sec. Rear - 18 sec. Complete extension, elevation and 90 degrees rotation within 60 sec. Hydraulic Tank:
45 gals. (Imp.) MAINTENANCE MANUAL SECTION I 1. INTRODUCTION/TABULATED DATA 1.1INTRODUCTION 1.1.1.TM 5-4210-227-24&P, Organizational, Direct Support, and General Support Maintenance Manual for the 85' Aerial Ladder Fire Fighting Truck is divided into eight volumes. These eight volumes are further subdivided into specific
sections consisting of both Government and commercial literature. key elements of organizational behavior pdf TM 5-4210-227-10, Operator's Manual for the 85' Aerial Ladder Fire Fighting Truck is one separate manual consisting of four separate sections. 1.1.2.This volume consists of 12 sections and is arranged as follows: GENERAL INFORMATION
1.Engine (less major assemblies) 2.Fuel System and Governors 3.Air Intake Systems 4.Lubrication System 5.Cooling System 6.Exhaust System 7.Electrical Equipment, Instruments and Protective Systems 12.Special Equipment 13.Operation 14.Tune-Up 15.Preventive Maintenance, Troubleshooting and Storage NOTE For the Parts List for the 3V-71
Turbo Engine refer to duplex "Engine - Common-Parts" (on the following page) and "DETROIT DIESEL ENGINES - V71 OPERATORS' MANUAL," Section 8, "BUILT IN PARTS BOOK.1" IMPORTANT SAFETY NOTICE Proper service and repair is important to the safe, reliable operation of all motor vehicles. The service procedures recommended by
Detroit Diesel Allison and described in this service manual are effective methods for performing service operations. Some of these service operations require the use of tools specially designed for the purpose. The special tools should be used when and as recommended. It is important to note that some warnings against the use of specific service
methods that can damage the vehicle or render it unsafe are stated in this service manual. It is also important to understand these warnings are not exhaustive. Detroit Diesel Allison could not possibly know, evaluate and advise the service trade of all conceivable ways in which service might be done or of the possible hazardous consequences of each
way. descriptive evaluative research design pdf Consequently, Detroit Diesel Allison has not undertaken any such broad evaluation. Accordingly, anyone who uses a service procedure or tool which is not recommended by Detroit Diesel Allison must first satisfy himself thoroughly that neither his safety nor vehicle safety will be jeopardized by the
service method he selects. Printed in U.S.A. ¢ 1982 General Motors Corp. FOREWORD This manual contains instructions on the overhaul, maintenance and operation of the basic V-71 Detroit Diesel Engines. Full benefit of the long life and dependability built into these engines can be realized through proper operation and maintenance.
89291129837.pdf Of equal importance is the use of proper procedures during engine overhaul. Personnel responsible for engine operation and maintenance should study the sections of the manual pertaining to their particular duties. Similarly, before beginning a repair or overhaul job, the serviceman should read the manual carefully to familiarize
himself with the parts or sub-assemblies of the engine with which he will be concerned. business self evaluation examples The information, specifications and illustrations in this publication are based on the information in effect at the time of approval for printing. This publication is revised and reprinted periodically. It is recommended that users
contact an authorized Detroit Diesel Service Outlet for information on the latest revisions. The right is reserved to make changes at any time without obligation. TABLE OF CONTENTS SUBJECT GENERAL INFORMATION 1 ENGINE (less major assemblies) 2 FUEL SYSTEM AND GOVERNORS 3 AIR INTAKE SYSTEM 4 LUBRICATION SYSTEM 5
COOLING SYSTEM 6 EXHAUST SYSTEM 7 ELECTRICAL EQUIPMENT, INSTRUMENTS AND PROTECTIVE SYSTEMS 12 SPECIAL EQUIPMENT 13 OPERATION 14 TUNE-UP 15 PREVENTIVE MAINTENANCE, TROUBLE SHOOTING AND STORAGE 1980 General Motors Corporation Sept., 1980 General Information DETROIT DIESEL V-71 (Vehicle)
SCOPE AND USE OF THE MANUAL This manual covers the basic V-71 on-highway vehicle diesel engines built by the Detroit Diesel Allison Division of General Motors Corporation. Complete instructions on operation, adjustment (tune-up), preventive maintenance and lubrication, and repair (including complete overhaul) are covered.

The manual was written primarily for persons servicing and overhauling the engine and, in addition, contains all of the instructions essential to the operators and users. engineering technology practical gui

Basic maintenance and overhaul procedures are common to all V-71 engines and therefore apply to all engine models. The manual is divided into numbered sections. vemeni.pdf The first section covers the engine (less major assemblies). The following sections cover a complete system such as the fuel system, lubrication system or air system. Each
section is divided into subsections which contain complete maintenance and operating instructions for a specific subassembly on the engine. For example, Section 1, which covers the basic engine, contains subsection 1.1 pertaining to the cylinder block, subsection 1.2 covering the cylinder head, etc. The subjects and sections are listed in the Table of
Contents on the preceding page. Pages are numbered consecutively, starting with a new Page I at the beginning of each subsection. The illustrations are also numbered consecutively, beginning with a new Figure I at the start of each subsection. Information regarding a general subject, such as the lubrication system, can best be located by using the
Table of Contents. Opposite each subject in the Table of Contents is a section number which registers with a tab printed on the first page of each section throughout the manual.

Information on a specific subassembly or accessory can then be found by consulting the list of contents on the first page of the section. For example, the cylinder liner is part of the basic engine, therefore, it will be found in Section 1. 33979921260.pdf

DETROIT DIESEL® 71 SERIES

Looking down the list of contents on the first page of Section 1, the cylinder liner is found to be in subsection 1.6.3. An Alphabetical Index at the back of the manual has been provided as an additional aid for locating information. SERVICE PARTS AVAILABILITY Genuine Detroit Diesel Allison service parts are available in the United States from
authorized distributors and service dealers throughout the world. A complete list of all distributors and dealers is available in the World Wide Parts and Service Directory, 6SE280. This publication can be ordered from any authorized distributor.

CLEARANCES AND TORQUE SPECIFICATIONS Clearances of new parts and wear limits on used parts are listed in tabular form at the end of each section throughout the manual. simpson 3100 power washer manual It should be specifically noted that the "New Parts" clearances apply only when all new parts are used at the point where the various
specifications apply. This also applies to references within the text of the manual. The column entitled "Limits" lists the amount of wear or increase in clearance which can be tolerated in used engine parts and still assure satisfactory performance. It should be emphasized that the figures given as "Limits" must be qualified by the judgment of
personnel responsible for installing new parts. These wear limits are, in general, listed only for the parts more frequently replaced in engine overhaul work. For additional information, refer to the paragraph entitled Inspection under General Procedures in this section. vuguvopivudap.pdf Bolt, nut and stud torque specifications are also listed in
tabular form at the end of each section. Page 4 © 1980 General Motors Corp. General Information DETROIT DIESEL V-71 (Vehicle) PRINCIPLES OF OPERATION The diesel engine is an internal combustion power unit, in which the heat of fuel is converted into work in the cylinder of the engine. In the diesel engine, air alone is compressed in the
cylinder; then, after the air has been compressed, a charge of fuel is sprayed into the cylinder and ignition is accomplished by the heat of compression. The Two-Cycle Principle In the two-cycle engine, intake and exhaust take place during part of the compression and power strokes respectively as shown in Fig. 1. In contrast, a four cycle engine
requires four piston strokes to complete an operating cycle; thus, during one half of its operation, the four-cycle engine functions merely as an air pump. A blower is provided to force air into the cylinders for expelling the exhaust gases and to supply the cylinders with fresh air for combustion. The cylinder wall contains a row of ports which are above
the piston when it is at the bottom of its stroke. These ports admit the air from the blower into the cylinder as soon as the rim of the piston uncovers the ports as shown in Fig. 1 (scavenging). The unidirectional flow of air toward the exhaust valves produces a scavenging effect, leaving the cylinders full of clean air when the piston again covers the
inlet ports. 44824784205.pdf As the piston continues on the upward stroke, the exhaust valves close and the charge of fresh air is subjected to compression as shown in Fig. 1 (compression). 14506023054.pdf Shortly before the piston reaches its highest position, the required amount of fuel is sprayed into the combustion chamber by the unit fuel
injector as shown in Fig. 1 (power). 2010 rav 4 manual The intense heat generated during the high compression of the air ignites the fine fuel spray immediately. The combustion continues until the fuel injected has been burned. The resulting pressure forces the piston downward on its power stroke. The exhaust valves are again opened when the
piston is about half way down, allowing the burned gases to escape into the exhaust manifold as shown in Fig. 1 (exhaust). Shortly thereafter, the downward moving piston uncovers the inlet ports and the cylinder is again swept with clean scavenging air. 68879523026.pdf This entire combustion cycle is completed in each cylinder for each revolution
of the crankshaft, or, in other words, in two strokes; hence, it is a "two-stroke cycle". FIG.
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1 - The Two-Stroke Cycle Page 5 © 1976 General Motors Corp. June 1976 General Information DETROIT DIESEL V-71 (Vehicle) GENERAL DESCRIPTION The two-cycle diesel engines covered in this manual are produced in 6, 8 and 12 cylinder models having the same bore and stroke and many of the major working parts such as injectors, pistons,
connecting rods, cylinder liners and other parts that are interchangeable. All cylinder blocks are symmetrical in design thus permitting oil cooler or starter installation on the same side or on opposite sides of the engine, depending upon the installation requirements. The engines are built with right-hand or lefthand crankshaft rotation. For example,
the crankshaft in an RC engine, viewed from the flywheel end, will rotate counterclockwise, the oil cooler will be mounted on the right-hand side of the engine and the starter will be on the lefthand side (Fig. 2). The meaning of each digit in the model numbering system is shown in Fig. 2. The letter L or R indicates left or righthand engine rotation as
viewed from the front of the engine. The letter A, B, C or D designates the location of the starter and oil cooler as viewed from the rear of the engine.

1.2.2 Exhoust Valves DETROIT DIESEL 53

Cylinder heads with either two valves or four valves per cylinder are used, as designated by the engine model.

Each engine is equipped with an oil cooler, lubricating oil filter, fuel oil strainer, fuel oil filter, air cleaner, governor, fan and radiator, and starting motor. Full pressure lubrication is supplied to all main, connecting rod and camshaft bearings, and to other moving parts within the engine. A gear-type pump draws oil from the oil pan through an intake
screen, through the oil filter and then to the oil cooler. From the oil cooler, the oil' flows through passages that connect with the oil galleries in the cylinder block and cylinder heads for distribution to the bearings, rocker arm mechanism and other functional parts. Coolant is circulated through the engine by a centrifugal-type water pump. Heat is
removed from the coolant, which circulates in a closed systern, by the radiator. Control of the engine temperature is accomplished by thermostats which regulate the flow of the coolant within the cooling system. Fuel is drawn from the supply tank through the fuel strainer by a gear-type fuel pump. It is then forced through a filter and into the fuel
inlet manifolds in the cylinder heads and to the injectors. Excess fuel is returned to the supply tank through the fuel outlet manifolds and connecting lines. Since the fuel is constantly circulating through the injectors, it serves to cool the injectors and also carries off any air in the fuel system. Air for scavenging and combustion is supplied by a blower
which pumps air into the engine cylinders via the air box and cylinder liner ports. All air entering the blower first passes through an air cleaner. Engine starting is provided by an electric starting motor energized by a storage battery. A batterycharging generator, with a suitable voltage regulator, serves to keep the battery charged. Engine speed is
regulated by a mechanical governor. Page 6 © 1976 General Motors Corp. General Information DETROIT DIESEL V-71 (Vehicle) FIG. 2 - Model Numbering, Rotation and Accessory Arrangement Page 7 © 1980 General Motors Corp. SEPTEMBER 1980 General Information DETROIT DIESEL V-71 (Vehicle) FIG. 3 - V-71 Engine Cylinder Designation

and Firing Order GENERAL SPECIFICATIONS 6V 8V 12V TYPE .uuiiiiiiiiiiieiiiieeeiiie ettt e e tee e et e etee e et e sete e st e esanesatneestnesstneestaaassnnaaes 2 Cycle 2 Cycle 2 Cycle Number of CYLNAErs ..........coiviiiiiiiieiiiiecce e e e e e 6 8 12 BOTE (INCRHES) oiuniiiiiiie e et e e e e e e e e aaans 4.25 4.25 4.25 Bore (mm)
............................................................................................. 108 108 108 Stroke (INCHES) c.vuuviiveiiiiiieiiiie e e e eeieeeveeereeenneennneeesnneesenneees O D D STTOKE (ININ) Levniiiiiiiiiiiii e e et e e eve e e enesesnneesnnneeenneenns ooee 127 127 127 Compression Ratio (Nominal) (Std. & Turbo. Engines) ..........ccceeeveeeveee. ... 17t01 17 to 1 17 to 1 Compression Ratio
(Nominal) ("N" ENgines) .......cccceeeeierivmneeerinnnneeennnn. 18.7to118.7to 1 18.7 to 1 Total Displacement - cubic inches ..........ccccccoiiiiiiiiiiiiiis i 426 568 852 Total Displacement - Llitres .......c..coiiiiiiiiiiiiiiiiiie e 6.99 9.32 13.97 Number of Main Bearings .......cccceeiiiiiiiiiiiiiiiiieeiiiie ettt 4 57 Page 8 © 1980 General

Motors Corp. General Information DETROIT DIESEL V-71 (Vehicle) ENGINE MODEL, SERIAL NUMBER AND OPTION PLATE FIG. 4 - Typical Engine Serial Number and Model Number As Stamped on Cylinder Block The engine serial number and the engine model number are stamped on the right rear side of the cylinder block (Fig. 4). This applies
to former 6 and 8V-71 engines and current 12V-71 engines. To allow for easier engine serial number and model number identification on 6 and 8V-71 engines the location has been moved to the upper right front corner of the block. NOTE: The 12V and 16V-71 engine identification will continue to be stamped at the former location, the right rear side
of the cylinder block. An option plate, attached to one of the valve rocker covers, is also stamped with the engine serial number and model number and. in addition, lists any optional FIG. 5 - Option Plate equipment used on the engine (Fig. 5). An exhaust emission certification label. separate from the option plate. is mounted permanently in the option
plate retainer. The current label includes information relating to an engine family for the maximum fuel injector size and maximum speed. Due to Federal regulations, the exhaust emission plate should not be removed. from the rocker cover. Refer to Section 14 for further information regarding emission regulations. With any order for parts, the
engine model number and serial number must be given. In addition, if a type number is shown on the option plate covering the equipment required, this number should also be included on the parts order. All groups of parts used on an engine are standard for the engine model unless otherwise listed on the option plate. Page 9 © 1980 General Motors
Corp. SEPTEMBER 1980 General Information DETROIT DIESEL V-71 (Vehicle) GENERAL PROCEDURE In many cases, a serviceman is justified in replacing parts with new material rather than attempting repair. However, there are times where a slight amount of reworking or reconditioning may save a customer considerable added expense.
Crankshafts, cylinder liners and other parts are in this category. For example, if a cylinder liner is only slightly worn and within usable limits, a honing operation to remove the glaze may make it suitable for reuse, thereby saving the expense of a new part. Exchange assemblies such as injectors, fuel pumps, water pumps and blowers are also desirable
service items. Various factors such as the type of operation of the engine, hours in service and next overhaul period must be considered when determining whether new parts are installed or used parts are reconditioned to provide trouble-free operation. For convenience and logical order in disassembly and assembly, the various subassemblies and
other related parts mounted on the cylinder block will be treated as separate items in the various sections of the manual. DISASSEMBLY Before any major disassembly, the engine must be drained of lubricating oil, water and fuel. Lubricating oil should also be drained from any transmission attached to the engine. To perform a major overhaul or
other extensive repairs. the complete engine assembly, after removal from the vehicle and transmission, should be mounted on an engine overhaul stand; then the various subassemblies should be removed from the engine. When only a few items need replacement, it is not always necessary to mount the engine -on an overhaul stand. Parts removed
from an individual engine should be kept together so they will be available for inspection and assembly. Those items having machined faces, which might be easily damaged by steel or concrete, should be stored on suitable wooden racks or blocks, or a parts dolly. CLEANING Before removing any of the subassemblies from the engine (but after
removal of the electrical equipment), the exterior of the engine should be thoroughly cleaned. Then, after each subassembly is removed and disassembled, the individual parts should be cleaned. Thorough cleaning of each part is absolutely necessary before it can be satisfactorily inspected. Various items of equipment needed for general cleaning are
listed below. The cleaning procedure used for all ordinary cast iron parts is outlined under Clean Cylinder Block in Section 1.1; any special cleaning procedures will be mentioned in the text wherever required. Steam Cleaning A steam cleaner is a necessary item in a large shop and is most useful for removing heavy accumulations of grease and dirt
from the exterior of the engine and its subassemblies. Solvent Tank Cleaning A tank of sufficient size to accomodate the largest part that will require cleaning (usually the cylinder block) should be provided and provisions made for heating the cleaning solution to 180 °-200 0 F (82 °-93 °C). Fill the tank with a commercial heavy-duty solvent which is
heated to the above temperature. Lower large parts directly into the tank with a hoist. Place small parts in a wire mesh basket and lower them into the tank. Immerse the parts long enough to loosen all of the grease and dirt. Rinsing Bath Provide another tank of similar size containing hot water for rinsing the parts. Drying Parts may be dried with
compressed air. The heat from the hot tanks will quite frequently complete the drying of the parts without the use of compressed air. Page 10 © 1980 General Motors Corp. SEPTEMBER 1980 DETROIT DIESEL V-71 (Vehicle) General Information Rust Preventive If parts are not to be used immediately after cleaning, dip them in a suitable rust
preventive compound. The rust preventive compound should be removed before installing the parts in an engine. The purpose of parts inspection is to determine which parts can be used and which must be replaced. Although the engine overhaul specifications given throughout the text will aid in determining which parts should be replaced,
considerable judgment must be exercised by the inspector. The guiding factors in determining the usability of worn parts, which are otherwise in good condition, is the clearance between the mating parts and the rate of wear on each of the parts. If it is determined that the rate of wear will maintain the clearances within the specified maximum
allowable until the next overhaul period, the reinstallation of used parts may be justified. Rate of wear of a part is determined by dividing the amount the part has worn by the hours it has operated. Many service replacement parts are available in various undersize and/or oversize as well as standard sizes. Also, service kits for reconditioning certain
parts and service sets which include all of the parts necessary to complete a particular repair job are available. A complete discussion of the proper methods of precision measuring and inspection are outside the scope of this manual. However, every shop should be equipped with standard gages, such as dial bore gages, dial indicators, and inside and
outside micrometers. In addition to measuring the used parts after cleaning, the parts should be carefully inspected for cracks, scoring, chipping and other defects. Following cleaning and inspection, the engine should be assembled using new parts as determined by the inspection. Following cleaning and inspection, the engine should be assembled
using new parts as determined by the inspection. Use of the proper equipment and tools makes the job progress faster and produces better results. Likewise, a suitable working space with proper lighting must be provided. The time and money invested in providing the proper tools, equipment and space will be repaid many times. Keep the working
space, the equipment, tools and engine assemblies and parts clean at all times. The area where assembly operations take place should, if possible, be located away from the disassembly and cleaning operation. Also, any machining operations should be removed as far as possible from the assembly area. Particular attention should be paid to storing of
parts and sub-assemblies, after removal and cleaning and prior to assembly, in such a place or manner as to keep them clean. If there is any doubt as to the cleanliness of such parts, they should be recleaned. When assembling an engine or any part thereof, refer to the table of torque specifications at the end of each section for proper bolt, nut and
stud torques.

To ensure a clean engine at time of rebuild, it is important that any plug, fitting or fastener (including studs) that intersects with a through hole and comes in contact with oil, fuel or coolant must have a sealer applied to the threads. A number of universal sealers are commercially available. It is recommended that Loctite ] 26558-92 pipe sealer with
teflon, or equivalent, be used. NOTE: Certain plugs, fittings and fastener available from the Parts Depot already have a sealer applied to the threads. This pre-coating will not be affected when the pipe sealer with teflon is also applied. IMPORTANT: The sealer information above must not be confused with International Compound No. 2, which is a
lubricant applied before tightening certain bolts. Use International Compound No. 2 only where specifically stated in the manual. © 1978 General Motors Corp. October, 1978 Page 11 DETROIT DIESEL V-71 (Vehicle) General Information WORK SAFELY A serviceman can be severely injured if caught in the pulleys, belts or fan of an engine that is
accidentally started. To avoid such a misfortune, take these precautions before starting to work on an engine: Disconnect the battery from the starting system by removing one or both of the battery cables. With the electrical circuit disrupted, accidental contact with the Some Safety Precautions To Observe When Working On The Engine 1.Consider
the hazards of the job and wear protective gear such as safety glasses, safety shoes, hard hat, etc. to provide adequate protection. 2.When lifting an engine, make sure the lifting device is fastened securely. Be sure the item to be lifted does not exceed the capacity of the lifting device. 3.Always use caution when using power tools.

4 When using compressed air to clean a component, such as flushing a radiator or cleaning an air cleaner element, use a safe amount of air. Recommendations regarding the use of air are indicated throughout the manual. Too much air can rupture or in some other way damage a component and create a hazardous situation that can lead to personal
injury. 5.Avoid the use of carbon tetrachloride as a cleaning starter button will not produce an engine start. Make sure the mechanism provided at the governor for stopping the engine is in the stop position. This will mean the governor is in the no-fuel position. The possibility of the engine firing by accidentally turning the fan or by being bumped by
another vehicle is minimized. agent because of the harmful vapors that it releases. Use perchlorethylene or trichlorethylene. However, while less toxic than other chlorinated solvents, use these cleaning agents with caution. Be sure the work area is adequately ventilated and use protective gloves, goggles or face shield and an apron. Exercise caution
against burns when using oxalic acid to clean the cooling passages of the engine. 6.Use caution when welding on or near the fuel tank. Possible explosion could result if heat build-up inside the tank is sufficient. 7.Avoid excessive injection of ether into the engine during start attempts. Follow the instructions on the container or by the manufacturer of
the starting aid. 8.When working on an engine that is running, accidental contact with the hot exhaust manifold can cause severe burns.

Remain alert to the location of the rotating fan, pulleys and belts. Avoid making contact across the two terminals of a battery which can result in severe arcing. © 1978 General Motors Corp. Page 12 DETROIT DIESEL V-71 (Vehicle) General Information Three-Quarter Cutaway View of V-71 Engine (Dry Block) © 1978 General Motors Corp.
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......................................................................... 1.7.8 Shop Notes - Trouble Shooting - Specifications - Service Tools .............. 1.0 © 1974 General Motors Corp. September, 1974 SEC 1 Page 1 DETROIT DIESEL V-71 (Vehicle) 1.1 CYLINDER BLOCK The cylinder block (Fig. 1) serves as the main structural part of the engine.

Transverse webs provide rigidity and strength and ensure alignment of the block bores and bearings under load.

The block is bored to receive replaceable cylinder liners. The current cylinder block is designated as a water-below- port block and is designed to provide water cooling below the air inlet port belt. The former cylinder block was designated as a dry block. An air box between the cylinder banks and extending around the cylinders at the air inlet port
belt conducts the air from the blower to the cylinders. Air box openings on each side of the block permit inspection of the pistons and compression rings through the air inlet ports in the cylinder liners. The air box openings in the current cylinder block assembly are approximately 1 7/8" x 3 1/8" and are covered with cast covers (Fig. 2). The stamped
steel covers used on the former cylinder block covered openings which were approximately 3" x 6 1/2". To prevent leakage at the air box covers, new gaskets and bolts are now being used. The new polyacrylic and cork gaskets replace the former asbestos gaskets. The new lock and seal coated bolt replaces a stud, nut, flat washer and lock washer. The
former and new gaskets are interchangeable on an engine, but only the new gaskets are serviced. The camshaft bores are located on the inner side of each cylinder bank near the top of the block. The upper halves of the main bearing supports are cast integral with the block. The main bearing bores are linebored with the bearing caps in place to
ensure longitudinal alignment.

Drilled passages in the block carry the lubricating oil to all moving parts of the engine, eliminating the need for external piping. The top surface of each cylinder bank is grooved to accommodate a block-to-head oil seal ring.

Also, each water or oil hole is counterbored to provide for individual seal rings. 1. Cylinder Block 11. Oil Drain Passages to 17. Crankcase Breather 24. Oil Gallery 2. Bore for Cylinder Liner Blower Cavity 25. Oil Gallery 3. Front Main Bearing Cap 12.

Oil Drain Passages 18. Crankcase Breather 26. Dipstick Hole or Oil 4. Bores for Camshafts from Blower Outlet Return Passage to 5. Air Box 13. Oil Drain from Cylinder 19. Air Box Drain Crankcase 6. Water into Block Head 20.

Inspection Hole 27. Core Hole for Water Opening Jacket 7. Water Drain 14. Oil Drain Passages 21. Water Passages to 28. Oil Tube 8. Main Oil Gallery 15. Oil Passage (Idler Gear Cylinder Head 9. Oil Passage from Pump Bearing) 22. Rear Main Bearing Cap to Oil Filter 16. Oil Return Passages to 23. Oil Passage to Cylinder 10. Oil Passage from Oil
Crankcase Head Cooler FIG.

1 - Cylinder Block (8V Engine) © 1980 General Motors Corp. Page 1 September, 1980 SEC 1.1 DETROIT DIESEL V-71 (Vehicle) 1.1 Cylinder Block FIG. 2 Comparison of Current and former Cylinder Blocks Each cylinder liner is retained in the block by a flange at its upper end. The liner flange rests on an insert located in the counterbore in the block
bore. An individual compression gasket is used at each cylinder. When the cylinder heads are installed, the gaskets and seal rings compress sufficiently to form a tight metal-to- metal contact between the heads and the block. New service replacement cylinder block assemblies include the main bearing caps and bolts, dowels and the FIG. 3 Engine
Mounted on Overhaul Stand necessary plugs.

Since the cylinder block is the main structural part of the engine, the various subassemblies must be removed from the cylinder block when an engine is overhauled. The hydraulically operated overhaul stand (Fig. 3) provides a convenient support when stripping a cylinder block. The engine is mounted in an upright position. It may then be tipped on
its side, rotated in either direction 90°or 180°where it is locked in place and then, if desired, tipped back with either end or the oil pan side up. Remove and Disassemble Engine Before mounting an engine on an overhaul stand, it must be removed from the vehicle and disconnected from the transmission. Details of this procedure will vary from one
application to another.

However, the following steps will be necessary. 1.Drain the cooling system. 2.Drain the lubricating oil. 3.Disconnect the fuel lines.

4.Remove the air cleaner and mounting brackets. 5.Remove the turbocharger, if used. 6.Disconnect the exhaust piping and remove the exhaust manifolds. 7.Disconnect the throttle controls. © 1980 General Motors Corp. Page 2 DETROIT DIESEL V-71 (Vehicle) Cylinder Block 1.1 8.Disconnect and remove the starting motor, batterycharging generator
or alternator and other electrical equipment. 9.Remove the air compressor, if used. 10.Remove the radiator and fan guard and other related cooling system parts. 11.Remove the air box drain tubes and fittings 12.Remove the air box covers.

13.Disconnect any other lubricating oil lines, fuel lines or electrical connections. 14.Separate the engine from the transmission 15.Remove the engine mounting bolts. 16.Use a spreader bar with a suitable sling and adequate chain hoist to lift the engine from its base (Fig.

4). To prevent bending of the engine lifter brackets the lifting device should be adjusted so the lifting hooks are vertical. To ensure proper weight distribution, all engine lifter brackets should be used to lift the engine NOTE: Do not lift the engine by the webs in the air inlet opening at the top of the cylinder block. 17. Mount the engine on the overhaul
stand. For 6V and 8V engines, use overhaul stand ] 6837-C with adaptor ] 860101.

For 12V engines, use overhaul stand J 9389-04 and adaptor J 8650. CAUTION: Check the fastenings carefully to be sure the engine is securely mounted to the overhaul stand before releasing the lifting sling. Severe injury to personnel and destruction of engine parts will result if the engine breaks away from the overhaul stand. 18. With the engine
mounted on the overhaul stand, remove all of the remaining subassemblies and parts from the cylinder block. The procedure for removing each subassembly from the cylinder block, together with disassembly, inspection, repair and reassembly of each, will be found in the various sections of this manual. After stripping, the cylinder block must be
thoroughly cleaned and inspected. FIG. 4 - Lifting Engine with Spreader and Sling © 1982 General Motors Corp. April, 1982 SEC. 1.1 Page 3 1.1 Cylinder Block DETROIT DIESEL V-71 (Vehicle) Clean Cylinder Block Scrape all gasket material from the cylinder block.

Then remove all oil gallery plugs and core hole plugs (except cup plugs) to allow the cleaning solution to contact the inside of the oil and water passages. This permits more efficient cleaning and eliminates the possibility of' the cleaning solution attacking the aluminum core hole plug gaskets (if used). If a core hole plug is difficult to remove, hold a
3/4" drift against the plug and give it a few sharp blows with a one pound hammer. With a 1/2" flexible handle and a short extension placed in the countersunk hole in the plug, turn the plug slightly in the direction of tightening. Then turn it in the opposite direction and back the plug out. Clean the cylinder block as follows: 1.Remove the grease by
agitating the cylinder block in a hot bath of commercial heavy-duty alkaline solution. 2.Wash the block in hot water or steam clean it to remove the alkaline solution. 3.It the water jackets are heavily scaled, proceed as s: follow a.Agitate the block in a bath of inhibited commercial pickling acid. b.Allow the block to remain in the acid bath until the
bubbling stops (approximately 30 minutes). c.Lift the block, drain it and reimmerse it in the same acid solution for 10 minutes. d.Repeat Step "C" until all scale is removed. e.Rinse the block in clear hot water to remove the acid solution f.Neutralize the acid that may cling to the casting by immersing the block in an alkaline bath. g.Wash the block in
clean water or steam clean it. 4.Dry the cylinder block with compressed air 5.Make certain that all water passages, oil galleries and air box drain openings have been thoroughly cleaned. NOTE: The above cleaning procedure may be used on all ordinary cast iron and steel parts of the engine.

Mention will be made of special cleaning procedures whenever necessary. 6.

After the block has been cleaned and dried, coat the threads of the plugs and the gaskets with clean engine oil and reinstall the air box core hole plugs or adaptor plug.

Tighten the 1 3/4"-16 plugs to 150-180 Ib-ft (204-244 Nm) torque. Tighten the 2 1/2"-16 plugs or water inlet adaptor plug (if used) to 230-270 Ib-ft (312366 Nm) torque using tool ] 23019. A water inlet adaptor plug and gasket replaces the rear (flywheel housing end) 2 1/2" core hole plug in the cylinder block air box floor on engines built with an
aftercooler (refer to Section 3.5.3). Use tool ] 25275 to install or remove this adaptor plug. Lubricate with clean engine oil and tighten the adaptor plug to 230270 Ib-ft (312-366 Nm) torque. NOTE: Excessive torque applied to the core hole plugs may result in cracks in the water jacket. If for any reason the cup plugs in the water jackets were removed,
install new plugs as follows: a.Clean the cup plug holes and apply Permatex No. I sealant, or equivalent, to the outer diameter of the plugs. b.Drive the plugs in place with handle J 7079-2 and adaptor ] 24597 (2 1/2" diameter plugs, Fig. 5) adaptor J 21849 (for 2" diameter plugs) or adaptor J 21850 (for I 5/8" diameter plugs). c.Drive the aftercooler
adaptor plug in place, using tool ] 28711. Pressure Test Cylinder Block After the cylinder block has been cleaned, it must be pressure tested for cracks or leaks by either one of two methods. FIG. 5 - Installing Aftercooler Water Plug Page 4 © 1982 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) Cylinder Block 1.1 METHOD "A" This method
may be used when a large enough water tank is available and the cylinder block is completely stripped of all parts. 1. Seal off the water inlet and outlet holes air tight. This can be done by using steel plates and suitable rubber gaskets held in place by bolts. Drill and tap one cover plate to provide a connection for an air line.

NOTE: A new service tool (J 29571) has been released to aid in pressure testing V-71 aftercooled engine cylinder blocks. When properly installed, the new tool sealsoff the aftercooler water inlet adaptor plug in the air box floor. 2.Immerse the block for twenty minutes in a tank of water heated to 180-200 F (82-93 °C). 3.Apply 40 psi (276 kPa) air
pressure to the water jacket and observe the water in the tank for bubbles which' indicate the presence of cracks or leaks in the block. A cracked cylinder block must be replaced by a new block. 4.After the pressure test is completed, remove the block from the water tank. Then remove the plates and gaskets and dry the block with compressed air.
METHOD "B" This method may be used when a large water tank is unavailable, or when it is desired to check the block for cracks without removing the engine from the vehicle. However, it is necessary to remove the cylinder heads, blower, oil cooler, air box covers and oil pan. 1.Attach sealing plates and gaskets as in Method "A".

However, before attaching the last sealing plate, fill the water jacket with a mixture of water and one gallon of antifreeze. The antifreeze will penetrate small cracks and its color will aid in detecting their presence. 2.Install the remaining sealing plate and tighten it securely. 3.Apply 40 psi (276 kPa) air pressure to the water jacket and maintain this
pressure for at least two hours to give the water and antifreeze mixture ample time to work its way through any cracks which may exist. 4.At the end of the test period, examine the cylinder bores, air box, oil passages, crankcase and exterior of the block for presence of the water and antifreeze mixture which will indicate the presence of cracks. A
cracked cylinder block must be replaced by a new block. FIG.

6 Honing Cylinder Block Bore 5. After the test is completed, remove the plates, drain the water jacket and blow out all of the passages in the block with compressed air. Inspect Cylinder Block After cleaning and pressure testing, inspect the cylinder block. Since most of the engine cooling is accomplished by heat transfer through the cylinder liners to
the water jacket, a good liner-to-block contact must exist when the engine is operating. Whenever the cylinder liners are removed from an engine, the block bores must be inspected. NOTE: Before attempting to check the block bores, hone them throughout their entire length until about 75% of the area above the ports has been "cleaned-up". 1. Hone
the block bores as follows: a.Use a hone in which the cutting radius of the stones can be set in a fixed position to remove irregularities in the bore rather than following the irregularities as with a spring-loaded hone. Clean the stones frequently with a wire brush to prevent © 1982 General Motors Corp. April, 1982 SEC. 1.1 Page 5 1.1 Cylinder Block
DETROIT DIESEL V-71 (Vehicle) FIG. 8 - Checking Bore of Cylinder Block with Tool ] 5347001 FIG. 7 - High Pressure Areas on Cylinder Liner stone loading. Follow the hone manufacturer's instructions regarding the use of oil or kerosene on the stones. Do not use such cutting agents with a dry hone. Use 120 grit stones J 5902-14. b.Insert the hone in
the bore and adjust the stones snugly to the narrowest section (Fig. 6). When correctly adjusted, the hone will not shake in the bore, but will drag freely up and down the bore when the hone is not running. c.Start the hone and "feel out" the bore for high spots which will cause an increased drag on the stones. Move the hone up and down the bore
with short overlapping strokes about I " long. Concentrate on the high spots in the first cut. As these are removed, the drag on the hone will become lighter and smoother. Do not hone as long at the air inlet port area as in the rest of the bore because this area, as a rule, cuts away more rapidly. Feed lightly to avoid an excessive increase in the bore
diameter. Some stones cut rapidly even under low tension. the hone and makes it difficult to feel the high spots.

Therefore, use a light cut with frequent stone adjustments. e.Wash the cylinder block thoroughly after the honing operation is completed. 2.

The cylinder liner is alternately expanding and contracting, during engine operation, due to temperature variations. This may result in irregularities in the block bores (out-of-round and taper), the effects of which will be seen as high pressure areas on the outside diameter of the cylinder liner (Fig. 7). A slight increase in block bore size is normal with
high mileage or long periods of engine operation. If a new liner and piston is installed in the block without properly fitting the liner, galling and seizing of the piston may result. This is caused by the new piston having to travel over the irregularities without time to conform to the particular shape of the block bore.

d.When the bore is fairly clean, remove the hone, inspect the stones and measure the bore. Determine which spots must be honed most. Moving the hone from the top to the bottom of the bore will not correct an out-of-round condition. To remain in one spot too long will cause the bore to become irregular. Where and how much to hone can be judged
by feel. A heavy cut in a distorted bore produces a steady drag on Check the cylinder block bores as follows: a.Visually check the contact area as revealed by the honed surface. There must not be any low spots which are larger in area than a half dollar. Page 6 © 1982 General Motors Corp DETROIT DIESEL V-71 (Vehicle) Cylinder Block 1.1 FIG. 9
Cylinder Block Bore Measurement Diagram b.Measure the entire bore of each cylinder with cylinder bore gage ] 5347-01 (Fig. 8) which has a dial indicator calibrated in .0001 “increments. The standard block bore is 4.6260”to 4.6275".

Place the bore gage in the master ring gage J 8386-01 which has an I.D. of 4.6270”and set the dial to zero. Take measurements on the cleaned-up surface only at positions A, B, C, D, E and F in the bore on axes 45°apart (Fig. 9). Read the measurements from the zero mark on the gage. The readings may be recorded on a form similar to the one
illustrated (Fig.

10). NOTE: Dial bore gage setting master tool ] 23059-01 may be used in place of the master ring gage. 3. The liner-to-block clearance with new parts is zero to .0015”. With used parts, the maximum clearance is .0025”. After measuring the block bores, measure the outside diameter of the cylinder liners (Section 1.6.3). Then determine the block-to-
liner clearance (refer to FIG.

10 Block Bore Measurement Record Form Section 1.0 for the specified clearances) and whether it will be necessary to bore the block for oversize cylinder liners. 4. If necessary, bore the cylinder block as follows: a.Each bore in a used block must not be out-of- round or tapered more than .002".

If the average block bore is over 4.6285”, the block should be bored oversize (refer to Tables I and 2). TABLE 1 TABLE 2 b.A typical commercially available portable boring bar is illustrated in Fig. 11.

Instructions on correct use of the boring bar are provided by the manufacturer. c.After boring the block for an oversize cylinder liner, check the bore finish to be sure it is smooth (120 RMS). Heat transfer from the cylinder liner to the block will be adversely affected if the block isn't smooth. d.Wash the block thoroughly after the boring operation.
e.When an oversize liner is used, stamp the size of the liner on the top deck of the block adjacent to the liner counterbore. An oversize liner insert © 1980 General Motors Corp. September, 1980 SEC.

1.1 Page 7 Cylinder Block 1.1 DETROIT DIESEL V-71 (Vehicle) FIG. 11 - Portable Boring Bar must be installed whenever an oversize liner is used (Section 1.6.3). 5. Check the top of the block (cylinder head contact surfaces) for flatness with an accurate straight edge and a feeler gage (Fig. 12). a.The cylinder head contact surfaces of the block must
not vary more than .003" transversely and not over .006" (6V), .007" (8V) or .009" (12V) longitudinally. It will be difficult to prevent water, oil and compression leaks if these surfaces exceed these tolerances. b.If it is necessary to machine these surfaces to correct for the above conditions, do not remove more than .008" of metal. Stamp the amount of
stock removed on the face of the block. The distance from the centerline of the crankshaft to the top of the cylinder head surface of the block must not be less than 16.176" (Fig. 13). c.If stock is removed from the cylinder head contact surfaces of the block, check the depth of the seal FIG. 12 - Checking Top Surface of Cylinder Block ring grooves and
counterbores.

The cylinder head seal strip grooves must be .092" - .107" deep. The large water hole counterbores (between the FIG. 13 - Minimum Distance from Centerline of Crankshaft to Top of Cylinder Block Page 8 ©1980 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) Cylinder Block 1.1 FIG. 14 Checking Depth of Counterbore with Toot J 22273
cylinders) must be .109" - .120" deep, and the combination water and oil hole counterbores and small water hole counterbores must be .087" - .098" deep. If necessary, deepen the grooves or counterbores to the specified limits to retain the proper "crush" on the seal rings. It is not necessary to deepen the counterbores for the cylinder liners since
.004" and .008" undersize thickness inserts are available for adjusting the liner position as outlined in Section 1.6.3 under Fitting Cylinder Liner in Block Bore. 6.

Make sure the cylinder liner counterbores in the block are clean and free of dirt. Then check the depth FIG. 15 - Cylinder Block Markings (Fig. 14). The depth must be .4770" to .4795'a and must not vary more than .0015" throughout the entire circumference. The counterbored surfaces must be smooth and square with the cylinder bore within .001 "
total indicator reading.

There must not be over .001" difference between any two adjacent cylinder counterbores when measured along the cylinder longitudinal centerline of the cylinder block. 7. Check the main bearing bores as follows: a.Check the bore diameters with the main bearing caps in their original positions. Bearing caps are numbered to correspond with their



respective positions in the cylinder block. It is imperative that the bearing caps are reinstalled in their original positions to maintain the main bearing bore alignment. The number of the front main bearing cap is also stamped on the face of the oil pan mounting flange of the cylinder block, adjacent to its permanent location in the engine as established
at the time of manufacture. The No. I main bearing cap is always located at the end opposite the flywheel end of the cylinder block (Fig. 15). Lubricate the bolt threads and bolt head contact areas with a small quantity of International Compound No. 2, or equivalent. Then install and tighten the bolts to 165-175 Ib-ft (224-238 Nm) torque. When making
this check, do not install the main bearing cap stabilizers. The specified bore diameter is 4.812", to 4.813". If the bores do not fall within these limits, the cylinder block must be rejected. NOTE: Main bearing cap bolts are especially designed for this purpose and must not be replaced by ordinary bolts. b.Finished and unfinished main bearing caps are
available for replacing broken or damaged caps. When fitting a finished replacement bearing cap, it may be necessary to try several caps before one will be found to provide the correct bore diameter and bore alignment. If a replacement bearing cap is installed, be sure to stamp the correct bearing position number on the cap. NOTE: Use the
unfinished bearing caps for the front and intermediate bearing positions. The finished bearing caps, machined for the crankshaft thrust washers, are to be used in the rear bearing position. c.Main bearing bores are line-bored with the bearing caps in place and thus are in longitudinal alignment. If a main bearing bore is more than .001" maximum
overall misalignment or .0005" maximum misalignment between adjacent bores the block must be line-bored (see Section 1.0) or scrapped. Misalignment may be caused by a broken crankshaft, excessive heat or other damage.

d.If the main bearing bores are not in alignment © 1982 General Motors Corp. April, 1982 SEC. 1.1 Page 9 1.1 Cylinder Block DETROIT DIESEL V-71 (Vehicle) when a replacement bearing cap is used, the block must be line-bored (see Section 1.0). 8.Refer to the Cylinder Block Plugging Chart shown as a fold-out at the end of this manual and install
the necessary plugs and dowels.

9.Replace loose or damaged dowel pins. The dowels at the ends of the cylinder block must extend .630". The dowels used to retain the crankshaft thrust washers on the rear main bearing cap must extend .110" to .120 " from the surface of the bearing cap. NOTE: A stepped dowel pin is available to replace loose pins in the rear main bearing cap.
Before installing the stepped pins, rebore the dowel holes in the bearing cap with a No. II (.1910") or No. 12 (.1890") drill. After pressing the pins into the bearing cap, remove all burrs from the base of the dowel pins to ensure proper seating of the thrust washers. 10. If used, replace damaged or broken cylinder head studs. Drive new studs to a
height of 4 3/8" + 1/32" above the block at a minimum of 75 Ib-ft (102 Nm) torque. Also examine the cylinder head retaining bolt holes. If the threads are damaged, use a tap to "cleanup" the threads or install a helical thread insert. I 1. The tapped holes in the water-below-port cylinder blocks may be tapped with a 5/8"-1 1 UNC3B thread tap. The stud
holes and unplugged bolt holes must have the thread extending 1.850" below the block surface. If the bolt hole in the block is plugged, the plug must be a minimum of 2.040" below the surface of the block and threaded the full distance (1.920" on blocks prior to January, 1975). When replacing a bolt hole plug in the current water-below-port block,
refer to Shop Notes in Section 1.0. 12.Check the remaining cylinder block surfaces and threaded holes. Check all of the mating surfaces, or mounting pads, for flatness, nicks and burrs. Clean-up damaged threads in tapped holes with a tap or install helical thread inserts, if necessary. 13.After inspection, if the cylinder block is not to be used
immediately, spray the machined surfaces with engine oil. If the block is to be stored for an extended period of time, spray or dip it in a polar type rust preventive such as Valvoline Oil Company's "Tectyl 502-C", or equivalent. Castings free of grease or oil will rust when exposed to the atmosphere. Assemble and Install Engine After the cylinder block
has been cleaned and inspected, assemble the engine as follows: NOTE: Before a reconditioned or new service replacement cylinder block is used, steam clean it to remove the rust preventive and blow out the oil galleries with compressed air. 1.Mount the cylinder block on the overhaul stand. 2.If a new service replacement block is used, stamp the
engine serial number and model number on the right-hand side of the cylinder block. Also stamp the position numbers on the main bearing caps (Fig. 15) and the position of the No. I bearing on the oil pan mounting flange of the block. 3.Install all of the required cylinder block plugs and drain cocks. Use a good grade of non-hardening sealant on the
threads of the plugs and drain cocks. Install the plugs flush with or below the surface of the block. NOTE: Make sure the cup plug, which blocks the 0il cooler adaptor inlet from the adaptor outlet, is installed in the vertical passage. 4.Check the cam pocket drain hole spring pin (if used) in the front end of the block to be sure it is installed with the slot
up. 5.Clean and inspect all engine parts and subassemblies and, using new parts as required, install them on the cylinder block by reversing the sequence of disassembly. The procedures for inspecting and installing the various parts and subassemblies are outlined in the following sections of this manual. 6.Use a chain hoist and suitable sling to
transfer the engine to a dynamometer test stand. 7.Complete the engine build-up by installing all remaining accessories, fuel lines, electrical connections, controls etc. 8.0Operate the engine on a dynamometer, following the run-in procedure outlined in Section 13.2.1. 9. Reinstall the engine in the vehicle. Page 10 ©1982 General Motors Corp.
DETROIT DIESEL V-71 (Vehicle) 1.1.1 CYLINDER BLOCK END PLATES A flat steel plate, one bolted to each end of the cylinder block, provides a support for the flywheel housing at the rear and the balance weight cover at the front of the engine. Gaskets are used between the block and each end plate. Inspection When an end plate is removed, it is
essential that all of the old gasket material be removed from both surfaces of the end plate and the cylinder block. Clean the end plate as outlined under Clean Cylinder Block in Section 1. 1. Inspect both surfaces of each end plate for nicks, dents, scratches or score marks and check the end plates for warpage. Check the plug nuts in the end plates for
cracks or damaged threads. If nicks or scratches on the sealing surfaces of the end plates are too deep to be cleaned up, or the plug nuts are damaged, replace the end plates or plug nuts. When installing a plug nut, support the end plate on a solid flat surface to avoid distorting the plate. Then press the nut in the end plate until the head on the nut
seats on the end plate. Install Cylinder Block Breather Pads A new breather pad, designed to improve crankcase ventilation, was used beginning with engine 6VA16943, 8VA-7508 and 12VA-2332.

The new pad differs from the two former pads in width only. To compensate for the decrease in width, two retainers have been provided to hold the new pads in the cavities behind the cylinder block rear end plate (Fig. 2). NOTE: Turbocharged engines do not require breather pads. After cleaning the breather pads and prior to installing the cylinder
block rear end plate, reinstall the breather pads and retainers, if used, in the block as shown in Fig. 2. NOTE: Since the former breather pads were not the same size, be sure to reinstall them in their original locations. The end plates, when assembled to -the block, will apply pressure on the retainers and hold the pads in position.

FIG. 1 - Cylinder Block End Plates and Relative Location of Parts ©1981 General Motors Corp. January, 1981 SEC. 1.1.1 Page 1 1.1.1 End Plates DETROIT DIESEL V-71 (Vehicle) FIG. 2 - Current Breather Pads and Retainers Installed in Cylinder Block Install End Plates 1.Affix new gaskets to the ends of the cylinder block, using a non-hardening
gasket cement. Also apply an even coating of gasket cement to the outer surface of each gasket (the surface next to the end plate). Also attach the small round gasket to the corner at the front end of the cylinder block (Fig. 1). -NOTE: Do not use the V-92 gasket on engines built prior to January, 1977. Use the V-71 front end plate gasket that has been
reinstated for service. 2.Attach the front end plate to the cylinder block with bolts and lock washers. Tighten the bolts finger tight. 3.Wipe the excess gasket cement from the bores in the end plate and the cylinder block. 4.Insert the right bank camshaft end bearing through the SMALL bearing bore in the end plate and into the bore of the block to
accurately align the end plate with the cylinder block as shown in Fig. 3. FIG. 3 - Installing Front End Plate (8V Engine) NOTE: The holes in the front and rear end plates for the camshaft end bearings are not the same size. The smaller hole is accurately machined for alignment purposes and is always located on the right side of the engine as viewed
from the rear. 5. With the bearing in place. tighten the 1/2"-13 end plate-to-cylinder block bolts to 71-75 Ib-ft (96-102 Nm) torque. Tighten the 3/8"-16 bolts to 3(0-35 Ib-ft (41-47 Nm) torque. Then remove the camshaft bearing which served as a pilot while attaching the front end plate. NOTE: On former blocks, tighten the 3/8"-16 bolts which thread
into the special water jacket plugs in the cylinder block to 20-25 1b-ft (27-34 Nm) torque. On certain engines, a special washer is used with these bolts.

6. Install the rear end plate in the same manner as outlined above for the front end plate. NOTE: If used, attach the small cover to the cylinder block side of the rear end plate with two bolts and copper washers prior to installing the end plate. Use a new gasket between the cover and the end plate. 7. Trim off any excess gasket material. Page 2 ©1981
General Motors Corp.

DETROIT DIESEL V-71 (Vehicle) 1.1.2 AIR BOX DRAINS During normal engine operation, water vapor from the air charge, as well as a slight amount of fuel and lubricating oil fumes, condenses and settles on the bottom of the air box.

This condensation is removed by the air box pressure through air box drain tubes mounted on the sides of the cylinder block (Fig. 1, 2 or 3). Air box drains must be kept open at all times, otherwise water and oil that may accumulate will be drawn into the cylinders. Certain 6 and 8V upright engines have the air box drain tubes routed to the crankcase
at the rear dipstick holes at each side of the engine, rather than to the atmosphere (Fig. 2).

In conjunction with the new drain tubes, a check (control) valve has been installed in the air box drain fitting on each side of the engine to allow drainage only at Iow air box pressures. The check valve cutaway shows the valve operating at engine idle speed (Figs. 2 and 3). As the engine speed and air box pressure increase, the valve moves forward
and seats, blocking air-flow. The check valve is only serviced as an assembly. Effective with engines built approximately June, 1981, the air box drains are being routed to the atmosphere (Fig. 3). Engines which have a closed air box drain system (Fig. 2) can be equipped with an open air box system (Fig. 3) - see Shop Notes in Section I.0. Inspection A
periodic check for air flow from the air box drain tubes should be made (refer to Section 15. 1). NOTE: Engines built prior to January 18, 1979 which use a 1/8"-18 pipe nipple in the sides of the air box drain system should be kept open.

If plugged, this could cause a loss of engine lubricating oil.

Inspect the check valve for proper operation as follows: 1.Disconnect the drain tube from the check valve.

2.Run the engine and note the airflow through the valve at idle speed. 3.If the check valve is operating properly, there will be no airflow at engine speeds above idle. To check the air box pressures on an engine with a closed air box drain system, use an air box cover with a tapped hole for a fitting. FIG. 1 - Air Box Drain Tube FIG. 2 - Closed Design Air
Box Drain Tube and Check Valve System (6 and 8V Engines) © 1982 General Motors Corp. April, 1982 SEC. 1.1.2 Page 1 1.1.2 Air Box Drains DETROIT DIESEL V-71 (Vehicle) 1. Remove the plug in the cover. 2. Install a fitting and short drain tube. 3. Attach a manometer to the end of the drain tube and check the air box pressure as stated in Section
13.2. FIG. 3 - Open Design Air Box Drain Tube and Check Valve System Page 2 ©1982 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) 1.2 CYLINDER HEAD The cylinder head (Figs. 1, 2 and 3), one on each cylinder bank, is a one-piece casting securely held to the cylinder block by special bolts. The exhaust valves, fuel injectors and the valve
and injector operating mechanism are located in the cylinder head. Depending upon the engine application, either two or four exhaust valves are provided for each cylinder. Exhaust valve seat inserts, pressed into the cylinder head, permit accurate seating of valves under varying conditions of temperature and materially prolong the life of the cylinder
head. To ensure efficient cooling, each fuel injector is inserted into a thin-walled tube (Fig. 4) which passes through the water space in the cylinder head. The lower end of the injector tube is pressed into the cylinder head and flared over; the upper end is flanged and sealed with a neoprene seal. The sealed FIG. 1 - Typical Cylinder Head Assembly
(Two-Valve) (c) 1980 General Motors Corp. March, 1980 SEC. 1.2 Page 1 1.2 Cylinder Head DETROIT DIESEL V-71(Vehicle) FIG. 2 - Typical Cylinder Head Assembly (Four-Valve) upper end and flared lower end of the injector tube prevent water and compression leaks. The exhaust passages from the exhaust valves of each cylinder lead through a
single port to the exhaust manifold. The exhaust passages and the injector tubes are surrounded by engine coolant. In addition, cooling of the above areas is further ensured by the use of water nozzles (Figs. 5 and 6) pressed into the water inlet ports in the cylinder head. The nozzles direct, the comparatively cool engine coolant at high velocity toward
the sections of the cylinder head which are subjected to the greatest heat. The fuel inlet and outlet manifolds are cast as an integral part of the cylinder heads. Tapped holes are Page 2 provided for connection of the fuel lines at various points along each manifold. The water manifold is also cast as an integral part of the cylinder head for 6V and 8V
engines and certain current 12V engines. To seal compression between the cylinder head and the cylinder liner,, separate laminated metal gaskets are provided at each cylinder. Water and oil passages between the cylinder head and cylinder block are sealed with synthetic rubber seal rings which fit into counterbored holes in the block. A synthetic
rubber seal fits into a milled groove near the perimeter of the block. When the cylinder head is drawn down, a positive leakproof metal-to-metal contact is assured between the head and the block.

Page 2 (C) 1980 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) Cylinder Head 1.2 FIG. 3 - Cylinder Head Mounting To make the cylinder heads more tolerant of abnormal coolant temperature, relief areas have been cast in the current four valve cylinder heads. These stress relief areas, which are shaped like a "dog bone", are cast in the fire
deck of the cylinder head between the cylinders (Fig. 7). For visual identification of the current cylinder head on an engine, two bosses (at a later date a raised boss the shape of a "dog bone") are cast on the fuel manifold side of the three cylinder heads (6V engines) and a raised boss the shape of a "dog bone" is cast on the exhaust manifold side of
the four (8V engines) and six (12V engines) cylinder heads FIG. 4 - Coolant Passages Around Exhaust Valves and Fuel Injectors (C 1980 General Motors Corp. FIG. 5 - Water Nozzles in Two-Valve Cylinder Head (Fig. 8). The current service cylinder heads which include the stress relief areas in the fire deck also include the nonmagnetic turbo exhaust
valve inserts identified by the letter "T" stamped on the face of the cylinder head. NOTE: Production non-turbocharged cylinder heads include cast steel exhaust valve seat inerts which have magnetic qualities. An easy method for determining the type of exhaust valve seat insert in a cylinder head is with a magnet. The magnet will be attracted to the
non-turbo insert (will stick). The magnet will not be attracted to the turbo insert, it will jump to the cyliner head. Cylinder Head Maintenance The engine operating temperature should be maintained between 160 '-185 °F (71 °-85 °C) and the cooling system should be inspected daily and kept full at all times. The cylinder head fire deck will overheat
and crack in a short time if the coolant does not cover the fire deck surface. When necessary, add coolant slowly to a hot engine to avoid rapid cooling which can result in distortion and cracking of the cylinder head (and cylinder block).

(c) 1980 General Motor Corp.

March, 1980 SEC. 1.2 Page 3 1.2 Cylinder Head DETROIT DIESEL V-71(Vehicle) FIG. 6 - Water Nozzles in Four-Valve Cylinder Head Abnormal operating conditions or neglect of certain maintenance items may cause cracks to develop in the cylinder head. If this type of failure occurs, a careful inspection should be made to find the cause and avoid a
recurrence of the failure. Unsuitable water in the cooling system may result in lime and scale formation and prevent proper cooling. The cylinder head should be inspected around the exhaust valve water jackets. This can be done by removing an injector tube. Where inspection discloses such deposits, use a reliable non-corrosive scale remover to
remove the deposits from the cooling system of the engine, since a similar condition will exist in the cylinder block and other components of the engine. Refer to Section 13.3 for engine coolant recommendations. Loose or improperly seated injector tubes may result in compression leaks into the cooling system and also result in loss of engine coolant.
The tubes must be tight to be properly seated. Refer to Section 2.1.4. Overtightened injector clamp bolts may also cause head cracks. Always use a torque wrench to tighten the bolts to the specified torque. FIG. 7 - Current Four Valve Cylinder Head Other conditions which may eventually result in cylinder head cracks are: 1.Excess fuel in the
cylinders caused by leaking injectors.

2.Slipping fan belts can cause overheating by reducing air flow through the radiator. 3.Accumulation of dirt on the radiator core which will reduce the flow of air and slow the transfer of heat from the coolant to the air. 4.Inoperative radiator cap which will result in loss of coolant. Remove Cylinder Head Certain service operations on the engine
require removal of the cylinder head: 1.Remove and install pistons. 2.Remove and install cylinder liners. 3.Remove and install exhaust valves. FIG.

8 - Current Four Valve Cylinder Head Identification Page 4 (C) 1980 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) Cylinder Head 1.2 4.Remove and install exhaust valve guides. 5.Recondition exhaust valves and valve seat inserts. 6.Replace fuel injector tubes. 7.Install new cylinder head gaskets and seals. 8.Remove and install camshaft. Due
to the various optional and accessory equipment used, only the general steps for removal of the cylinder head are covered. If the engine is equipped with accessories that affect cylinder head removal, note the position of each before disconnecting or removing them to ensure correct reinstallation. Then remove the cylinder head as follows: 1.Drain the
cooling system. 2.Disconnect the exhaust piping at the exhaust manifold. On turbocharged engines, remove the connections from the exhaust manifold to the turbocharger. Remove the turbocharger, if necessary. 3.Disconnect the fuel lines at the cylinder head. 4.Loosen the hose clamps and remove the hose attached to the thermostat housing cover.
5.Loosen the hose clamps at each end of the water bypass tube and remove the tube. 6.Remove the thermostat housing assembly. 7.Clean and remove the valve rocker cover and governor cover. 8.Disconnect the fuel rod from the injector control tube lever and the governor. Remove the fuel rod. 9.Loosen the fuel rod cover hose clamps. Then slide the
hose up on the fuel rod cover toward the governor. 10.Remove the exhaust manifold. 11.Remove the water manifold, if used. 12.Remove the injector control tube and brackets as an assembly. 13.If the cylinder head is to be disassembled for reconditioning of the exhaust valves and valve seat inserts or for a complete overhaul, remove the fuel pipes
and injectors at this time. Refer to Section 2.1 or 2.1.1 for removal of the injectors. 14.Check the torque on the cylinder head bolts and stud nuts (if used) before removing the head. Then remove the bolts and stud nuts (if used) and lift the cylinder head from the cylinder block with tool FIG. 9 Removing or Installing Cylinder Head with Tool J 22062-01
J 22062-01 (Fig. 9). If interference is encountered between the rear end of the right-bank cylinder head and any of the flywheel housing attaching bolts, loosen the bolts. Checking the torque before removing the head bolts and' examining the condition of the compression gaskets and seals after the head is removed may reveal the causes of any
cylinder head problems. NOTE: When placing the cylinder head assembly on a bench, protect the cam followers and injector spray tips, if the injectors were not FIG. 10 - Cylinder Head Mounted on Holding Plates (J 3087-01) (c) 1982 General Motor Corp. April, 1982 SEC. 1.2 Page 5 1.2 Cylinder Head DETROIT DIESEL V-71(Vehicle) FIG. 11 -
Cylinder Head Prepared for Pressure Testing using Tool J 28454 removed, by resting the valve side of the head on 2 " wood blocks. 15.Place the cylinder head on its side and remove the engine lifter brackets and gaskets. Then attach the cylinder head holding plates J 3087-01 (Fig. 10) to raise the head above the work bench.

16.Remove and discard the cylinder head compression gaskets, oil seals and water seals. 17.After the cylinder head has been removed, drain the lubricating oil from the engine. Draining the oil at this time will remove any coolant that may have worked its way to the oil pan when the head was removed. Disassemble Cylinder Head If complete
disassembly of the cylinder head is necessary, refer to Sections 1.2.1 and 1.2.2 for removal of the exhaust valve and injector operating mechanism.

Clean Cylinder Head After the cylinder head has been disassembled and all of the plugs (except cup plugs) have been removed, thoroughly steam clean the head. If the water passages are heavily coated with scale, remove the injector tubes and water nozzles. Then clean the cylinder head in the same manner as outlined for cleaning the cylinder block
(Section 1.1).

Clean all of the cylinder head components with fuel oil and dry them with compressed air. Inspect Cylinder Head 1. Before a cylinder head can be reused, it must be inspected for cracks. Five prescribed methods for checking a cylinder head for cracks are as follows: NOTE: If any method reveals cracks, the cylinder head should be considered
unacceptable for reuse. Magnetic Particle Method: The cylinder head is magnetized and then covered with a fine magnetic powder or solution. Flaws, such as cracks, form a small local magnet which cause the magnetic particles in the powder or solution to gather there, effectively marking the crack. The cylinder head must be demagnetized after the
test. FIG. 12 - Checking Bottom Face of Cylinder Head Page 6 (C) 1982 General Motors Corp. DETROIT DIESEL V-71 (Vehicle) Cylinder Head 1.2 Fluorescent Magnetic Particle Method: This method is similar to the magnetic particle method, but is more sensitive since it uses fluorescent magnetic particles which glow under a "Black Light". Very fine
cracks, especially on discolored or dark surfaces, that may be missed using the Magnetic Particle Method will be disclosed under the "Black Light". Fluorescent Penetrant Method: A highly fluorescent liquid penetrant is applied to the area in question. Then the excess penetrant is wiped off the surface and the part is dried. A developing powder is then
applied which helps to draw the penetrant out of the flaws by capillary action. Inspection to find the crack is carried out using a "Black Light". Non-Fluorescent Penetrant Method: The test area being inspected is sprayed with "Spotcheck" or Dye Check. Allow one to thirty minutes to dry. Remove the excess surface penetrant with clean cloths
premoisened with cleaner / remover. DO NOT flush surface with cleaner / remover because this will impair -sensitivity.

Repeat this procedure with additional wipings until residual surface penetrant has been removed. Shake developer thoroughly until agaitator rattles. Invert spray can and spray short bursts to clear valve. Then spray this developer film evenly over the test area being inspected. Allow developer film to dry completely before inspecting. Recommended
developing time is 5 to 15 minutes. The above four methods provide basic instructions. Specific details should be obtained from the supplier of the equipment or material. Pressure Check Method: Pressure check the cylinder head as follows: a.To seal off the water holes in the cylinder head. assemble tool set J 28454 as follows (Fig.

11): FIG. 13 - Minimum Distance Between Top and Bottom Faces of Cylinder Head 1.Install the rubber stoppers on the bridges. a.Large stoppers are installed on the long center bridge feet opposite the notch and on the long end bridge feet closest together. b.Small stoppers are installed opposite the large stoppers on center bridge and end bridge
feet and on all short bridges. 2.Install the necessary parts, loosely, on the cylinder head. 3.Tighten the hold down bolts until the stoppers start to distort. A 5 Ib-ft (7 Nm) torque is usually sufficient. NOTE: Do not overtighten the hold down bolts.

The rubber stopper could distort enough to seal both the inner and outer diameter of the water nozzles. If the outer diameter is sealed, a leak from the outer diameter would not be detected. 4. Install the air supply plate. NOTE: Do not hook onto the pressure checking tool, or any part of it, to move the cylinder head from one location to another. If this
is done it could result in permanent damage to the tool. b.Install scrap or dummy injectors to ensure proper seating of the injector tubes. Dummy injectors may be made from old injector nuts and bodies --the injector spray tips are not necessary. Tighten the injector clamp bolts to 20-25 Ib-ft (27-34 Nm) torque. c.Apply 40 psi (276 kPa) air pressure to
the water jacket.

Then immerse the cylinder head in a tank of water, previously heated to 180°-200 F (82' -93°C), for about twenty minutes to thoroughly heat the head. Observe the water in the tank for bubbles which indicate a leak or crack. Check for leaks at the top and bottom of the injector tubes, oil gallery, exhaust ports, fuel manifolds and at the top and bottom
of the cylinder head. d.Relieve the air pressure and remove the cylinder head from the water tank. Then remove the palates, gaskets and injectors and dry the head with compressed air. 2.Check the bottom (fire deck) of the cylinder head f(or flatness: (c) 1982 General Motor Corp. April, 1982 SEC. 1.2 Page 7 1.2 Cylinder Head DETROIT DIESEL V-
71(Vehicle) Maximum Maximum Engine Longitudinal Transverse Warpage Warpage 6V .0055" .004" 8V .008" .00411 12V .010" .004" TABLE 1 FIG. 14 - Correct Installation of Water Nozzles in Two-Valve Cylinder Head a.Use a hedvy, accurate straight-edge and feeler gages, tool J 3172, to check for transverse warpage at each end and between all
cylinders. Also check for longitudinal warpage in six places as shown in Fig. 12. Refer to Table I for maximum allowable warpage. b.Use the measurements obtained and the limits given in Table I as a guide to determine the FIG. 15 - Correct Installation of Water Nozzles in Four-Valve Cylinder Head advisability of reinstalling the head on the engine or
of refacing it. The number of times a cylinder head may be refaced will depend upon the amount of stock previously removed. c.If the cylinder head is to be refaced, remove the injector tubes prior to machining. Do not remove more metal from the fire deck of any cylinder head below the minimum distance of 3.536" (Fig. 13).

NOTE: When a cylinder head has been refaced, critical dimensions such as the protrusion of valve seat inserts, exhaust valves, injector tubes and injector spray tips must be checked and corrected. The push rods must also be adjusted to prevent the exhaust valves from striking the pistons after the cylinder head is reinstalled in the engine. Also,
deburr the water nozzles. 3.Install new injector tubes (Section 2.1.4) if the old tubes leaked or the cylinder head was refaced. 4.Inspect the exhaust valve seat inserts and valve guides (refer to Section 1.2.2). 5.Inspect the cam follower bores in the cylinder head for scoring or wear. Light score marks may be cleaned up with crocus cloth wet with fuel
oil. Measure the bore diameters with a telescope gage and micrometer and record the readings. Measure the diameter of the cam followers with a micrometer. Record and compare the readings of the followers and bores to determine the can follower-to-bore clearances. The clearance must not exceed .006" with used parts (refer to Section 1.() for
specifications). If the bores are excessively scored or worn, replace the cylinder head.

6.Check the water hole nozzles to be sure they are not loose. If necessary, replace the nozzles as follows: a.Remove the old nozzles. b.Make sure the water inlet ports in the cylinder head are clean and free of scale. The water holes at each end of the head may be cleaned up with a 1/2" drill and the intermediate holes may be cleaned up with a 13/16"
drill. Break the edges of the holes slightly. c.Press the nozzles in place with the nozzle openings Page 8 (C) 1982 General Motors Corp.



