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GENERAL SPECIFICATIONS
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4.25
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5
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8V

2 Cycle
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DETROIT DIESEL V-71

Barrington Diesel Club

V-71 series engines

Specifications 1.0

SPECIFICATIONS

Specifications, clearances and wear limits arc listed
below It should be specifically noted that the 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"
in this chart lists the amount of wear or increase in clearance
which can be tolerated in used engine parts and still ensure

satisfactory performance. It should be emphasized that the
figures given as “Limits” must be qualified by the judgement
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 text,

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS

These limits also apply to oversize and undersize parts.

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS
CYLINDER BLOCK |
Block bore:
Diameter 4.6256' 4.6275'
m  Out-of-round .0010' .0020'
Taper 0010 0020°
Cylinder liner counterbore:
Diameter 5.0460' 5.0510°
Depth AT70" 4795"
Mam bearing bore:
¢ Inside diameter (vertical axis) 4.8120' 4.8130'
Top surface of block:
Centerline of main bearing bore to top of block 16.1840' 16.1890' 16.176" min.
Flatness—transverse (all) .0030'
Flatness—longitudinal (6V) .0060'
Flatness—longitudinal (8V or each section of 16V block) .0070'
Flatness—longitudinal (12V) .0090'
Depth of counterbores (top surface):
Cylinder head seal strip groove .0920' .1070'
Water holes (between cylinders) .1090" .1200° *
Combination water and oil holes .0870 .0980°
CYLINDER HEAD
Flatness—transverse .0040'
Flatness—longitudinal (6V engine) .0055'
Flatness—longitudinal (8V engine) .0080°
Flatness—Ilongitudinal (12V engine) .0100'
Surface Finish (with 1mm dia. stylus) 90AA
Distance between top deck and fire deck 3.5560' 3.5680' 3.5360'
Water nozzles .010" Recess .003" Protr.
Cam follower bores 1.0620° 1.0630" 1.0650'
Ejiliausl Valve Insert Counterbore:
Diameter (2 valve) 1.6260' 1.6270"
Diameter (4 valve) 1.2600" 1.2610'
Depth (2 valve) .3705' .3845'
Depth (4 valve) 3380’ 3520"
® Dotroit Diesel Corporation October. 1989 SEC. 1.0 Page 23
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1.0 Specification! DETROIT DIESEL V-71

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS

VALVE GUIDES

Height above cylinder head (2 valve) 15300" 15300*
Height above cylinder head (4 valve) 8800’ 8800'
Height above cylinder head (4 valve-machined guide) .6900' .6900°
Diameter—inside (2-valve) .3445' .3455' .3465'
Diameter—inside (4-valve) .3125' .3135' .3140'
Clearance—valve-to-guide (2-valve) .0020" .0038" .0060'
Clearance—valve-to-guide (4 valve) .0020’ .0055' .0050-
VALVE BRIDGE GUIDES
Height above cylinder head (4-valve) 2.0400° 20400
ROCKER ARMS AND SHAFTS
Diameter—rocker shaft .8735' .8740'
Diameter—inside (rocker arm bushing) .8750' .8760'
Clearance—shaft-to-bushing .0010' .0025’ .0040'
CAM FOLLOWERS .
Diameter 1.0600' 1.0610'
Clearance—follower-to-head .0010 .0030' .0060’
Rollers and pins:
Clearances—pin-to-bushing .0013' .0021' .010" Horiz.
Side clearance—roller to follower .0110' .0230' .0230'

EXHAUST VALVE SEAT INSERTS

Outside diameter (2-valve) 1.6275' 1.6285'
Outside diameter (4-valve) 1.2615' 1.2625'
Seat width (2-valve) .0625' .0937' .0937"
Seat width (4-valve) .0468’ .0937" .0937"
Valve seat runout .0020' .0020'

EXHAUST VALVES

Stem diameter (2-valve) 3417 .3425' .3405'
Stem diameter (4-valve) .3100" .3105' .3090'
Valve head-to-cylinder head:

30“ (former 2-valvc and 4-valve) .002" recess. .028" protr.

30" (current 2-valve and 4-valve) .023" recess. .006" protr. .038" recess.

MAIN BEARINGS

Inside diameter (vertical axis) 4.5016' 4.5040'
Rearing to-joumal clearance .0014° .0055' .0055'
Bearing thickness 90* from parting line .1545" .1552'
CRANKSHAFT
Journal diameter—main bearing 4.4985' 4.5002'
Journal diameter—conn, rod bearing 2.9985' 3.0002'
Journal diameter—outboard bearing (16V engine) 4.6860' 4.6870'
Journal out-of-round .0005' .0005'
Journal taper:
Main bearing .0006" .0006'
Connecting rod - full length .0008'
Connecting rod - half length .0004'
Page 24 October, 1989 © Detroit Diesel Corporation
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DETROIT DIESEL V-71 Specifications 1.0

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS

#Runout on journals—total indicator reading:
6V (mounted No. 1and No. 4 journals):

At No. 2 and No. 3journals .0020
8Y (mounted No. land No. 3journals);
At No. 2 and No. 4 journals .0020'
At No. 3journal .0040'
12V-71 (mounted No. land No. 7 journals):
At No. 2 and No. 6journals .0020'
At No. 3 and No. 5journals .0040'
At No. 4 journal .0060'
16V-71 (mounted No. 1and No. 10 journals):
At No. 2 and No. 9 journals .0020'
At No. 3 and No. 8journals .0040'
At No. 4 and No. 7 journals .0060'
At No. Sand No. 6journals .0080'
Thrust washer thickness .1190' .1220'
End play (end thrust clearance) .0040' 0110’ .0180"
f
OUTBORAD BEARING
Clearance—bcaring-to-journal .0059' .0065' .0080'

TRUNK TYPE PISTONS AND RINGS (V-71)

Piston: a
Height (centerline of bushing to top):
Two valve head engine 3.3880' 3.3930°
Four valve head engine 3.5130° 3.5180"
Diameter (above compression rings:
Two valve head engine 42217 4.2247"
Four valve head engine (60 cnun inj.) 4.2230' 4.2260'
Four valve head engine (70 cmm inj.) 4.2190" 4.2220'
Diameter (at skirt):
Two valve head engine 4.2433' 4.2455' §
Four valve head engine (60 eilMil inj.) 4.2433* 4.2455'"
Pour valve head engine (70 cmm inj.) 4.2428" 4.2450'
Clearance—piston skirt-to-liner:
Two valve head engine .0040' .0078' .0120'
Four valve head engine (60 cmm inj.) .0040' .0078' .0120'
Four valve head engine (70 cmm inj.) .0045' .0083" .0120'
Out-of-round .0005'
Taper .0005'
Compression rings:
Gap (top-firc ring) .0230' .0380" .0600"
Gap (No. 2, 3and 4) .0180° .0430' .0600'

# Runout tolerance given for guidance when regnnding crankshaft. When the runout on adjacent journals is in the opposite
direction, the sum must not exceed .003" total indicator reading. When the runout on adjacent journals is in the same
direction, the difference must not exceed 003’ total indicator reading When high spots of the runout on adjacent journals
are at right angles to each other, the sum must not exceed .004' total indicator reading or .002' on each journal.
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1.0 Specifications DETROIT DIESEL V-71

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS

Clearance—ring-to-groove:

No. 1 (top, fire ring) .0040' .0070' 0100
No. 2 .0095’ .0130' 0220-
No. 3 .0075' .0110' .0150'
No. 4 .0055' .0090' .0130"
Oil control rings:
Gap .0080' .0230' .0430’
Clearance—ring-to-groove .0015' .0055' .0080'
Piston:
Height (centerline of bushing to top) 3.5430' 3.5480'
Diameter (above compression rings) 4.2225' 4.2255'
Diameter (at skirt) 4.2428' 4.2450'
Clearance—piston skirt-to-liner 0045' 0083’
Out-of-round 0005
Taper 0005’
Compression rings:
Gap (top-fire ring) . .0230' .0380’ .0600’
Gap (No. 2, 3and 4) .0180' .0430' .0600’
Clearance—ring-to-groove:
No. 1 (top-fire ring) .0040' .0070° 0180°
No. 2 . .0100' .0130' 0220
No. 3and 4 .0040' .0070' .0130'
Oil control rings:
Gap .0080" .0230' .0430"

Clearance .0015' 0055' .0080'

TRUCK TYPE PISTONS AND RINGS (V-71T)

Piston:

Height (centerline of bushing to top) 3.5130' . 3.5180'

Diameter (above compression rings) 4.2170" 4.2200'

Diameter (at skirt) 4.2393’ 4.2415°

Clearance—piston skirt-to-liner .0080" .0118' .0140'

Out-of-round .0005'

Taper .0005'

mpression rings:

Gap (top ring) .0230° 0380' 0600’

Gap (No. 2, 3and 4) .0180" 0430’ .0600'

Clearance—ring-to-groove:
Top Ring .0040' .0070’ .0100
No. 2 .0095' .0130" 0220
No. 3 .0075' .0110' .0150'
No. 4 .0055' .0090" .0130'

control rings:

Gap (two rings in lower groove) .0050' .0140° .0340'

Gap (one ring in upper groove) .0050' .0140' .0340'

Clearance (two rings in lower groove) .0015' .0055' .0080'

Clearance (one ring in upper groove) .0010' .0035' .0060’

Page 26 October. 1989 © Detroit Diesel Corporation
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DETROIT DIESEL V-71 S pecifications 1.0

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS

PISTON PINS (TRUNK PISTONS)

Length 3.6050' 3.6200'

Diameter 1.4996' 1.5000' 1.4980'
Clearance—pin to piston bushing .0025' .0034' .0100’
Clearance—pin to conn, rod bushing .0025' .0034' .0100°
Clearance—end (pin-to-retainer—retainer with lock ring) .0160° .0640° .0640'
Piston bushing—inside diameter 1.5025' 1.5030° 1.5050°

CROSS-HEAD PISTONS AND RINGS (V-71N AND T)
Piston crown:
Saddle-to-crown distance:

N piston (18.7:1 compr. ratio) 2.7030' 2.7100'
T piston (17:1 compr. ratio) 2.6730° 2.6800'
Diameter:
At top 4.2226' 4.2256'
Below both compression rings 4.2391" 4.2421"
Above and below seal ring groove 3.8850' 3.8950’
Above and below bearing saddle 3.2360' 3.2370'
Compression rings:
Gap (top-fire ring) .0230' .0380' .0600'
Gap (No. 2 and 3) .0180' .0430° .0600'
Clearance—ring-to-groove:
*Top (Keystone fire ring) .0010' .0050' .0070'
, No. 2 (rectangular section) .0100° .0130' .0220°
No. 3 (rectangular section) .0040' .0070’ ,tf130°
Seal ring:
Gap (in skirt counterbore) 0020’ 0210’ 0270'
Clearance .0005" .0030' .0040'
Piston skirt: *
mfDiameter 4.2428' 4.2450'
Clearance—skm-to-lincr .0045’ .0083" .0120°
Seal rina bore 3.9200" 3.9240' 39260
Piston pin bore 1.5000' 1.5030' 15040
Oil control rings: ‘
Gap (two rings in lower groove) .0080' .0230' .0430'
Gap (two rings in upper groove) (V-71N) .0080" .0230' .0430'
Gap (one ring in upper groove) (V-71T) .0050' .0140° .0340'
Gap (two rings in upper groove) (V-71T) .0080' .0230° .0430°
Clearance (two rings in each groove) .0015' .0055' .0080"
Clearance (one ring in upper groove) .0010' .0040' .0060'
PISTON PINS (CROSS-HEAD PISTON) »
Length 3.6150' 3.6250'
Diameter 1.4996' 1.5000' 1.4980'
Slipper bearing (bushing):
Thickness at center .0870' .0880' .0860'
Clearance (edge of bushing to groove in piston) .0005' .0105' .0120'

* Measured with Keystone fire ring flush with outside diameter of piston crown.
-t- Diameter above and below the piston pin may be 4.2414".
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1.0 Specifications DETROIT DIESEL V-71

ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS

CONNECTING ROD

Length—center-to-center of upper and lower bores 10.1240" 10.1260"
Inside diameter (upper bushing) 1.5025' 1.5030' 1.5080'
Norma] side clearance .0080' .0160"

CONNECTING ROD BEARINGS

Inside diameter (vertical axis) 3.0005' 3.0035'
Bearing-to-joumal clearance .0008" .0045" .0013'
Bearing thickness 90* from parting line .1240' 1245

CYLINDER LINER

Outside diameter 4.6250' 4.6265'
Inside diameter 4.2489' 4.2511'
Clearance—liner-to-block .0000" .0020" .0025'
Out-of-round—inside diameter 0020 0025
Taper—inside diameter 0010’ .0020
Depth of flange BELOW block _ .0450" .0500' .0500'
Variation in depth between adjacent liners .0020° .0020'
Insert thickness 1795’ .1800"
CAMSHAFT
Diameter (at*bearing journals):

Front and rear (6V and 12V former) 1.4970" 1.4975'

Front and rear (6V and 12V current and 8V

and 16V engines) 1.4960' 1.4965'

Center and intermediate 1.4980' 1.4985'
Runout at center bearing (when mounted on end bearings) .0020'
End thrust .0030' .0150' .0180°
Thrust washer thickness .1190' 1220

CAMSHAFT BEARINGS
Inside diameter:

Front and rear 1.5000" 1.5010"
Center and intermediate 1.5010* t.5050"
Clearance—bearing-to-shaft: B
Front and rear (6V, 12V and 16V engines) .0025’ .0040' .0060'
Front and rear (8V engines) .0035" .0050' 0060’
Center and intermediate 0025 .0050" .0090"
Outside diameter:
Front and rear 2.1875' 2.1880"
Center and intermediate 2.1840" 2.1860'
Diameter of cylinder block bore 2.1875' 2.1889'
Clearance bearings-to-block:
Front and rear .0005" press. .0014" loose
Intermediate .0015' .0045'

CAMSHAFT GEARS

Inside diameter 1.1865' 1.1875'

Clearance—gcar-to-shaft .0015" press. .0000'

Backlash .0020' .0080" .0100'

Page 28 October, 1989 © Detroit Diesel Corporation
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DETROIT DIESEL V-71 Specifications 1.0
ENGINE PARTS (Standard Size, New) MINIMUM MAXIMUM LIMITS
IDI.LF.R GEAR

Backlash .0020' .0080' .0100'
Pre-load—Variation on pull 2 lbs. 11 oz. 1/2 Ib. 4 lbs.

CRANKSHAFT TIMING GEAR

Inside diameter 5.2490' 5.2510'

Clearance—gear-to-shaft .001" press. .001" loose

Backlash .0020' .000' .0100'

BLOWER DRIVE GEAR (AND LEFT BANK
ACCESSORY DRIVE GEAR)

Bucklash , .0020' .0080' .0100°
Inside diameter (support bushing) 1.6260' 1.6265'
Hub diameter (at bearing) 1.6240' 1.6250'
Hub-to-support bushing clearance .0010' .0025' .0050°
Thrust washer thickness .2350° .2450'
Thrust bearing thickness .0590' .0610'
End thrust .0050° .0100' .0120
(9 Detroit Diesel Corporation October, 1989 SEC. 1.0 Pa{J8 29
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1-0 Specifications

STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

260M BOLTS 280M OR BETTER
THREAD TORQUE THREAD TORQUE
SIZE (lh—ft) (Nm) SIZE (Ib—£t) (N -m)
1/4-20 e 5-7 7-9 1/4-20 ... 7-9 irui7
1/4-28 e 6-8 8-11 1/4-28  ooeer e, 8-10 11-14
5/16-18 10-13 14-18 5/16-18 ... 18-23
5/16-24 oo 1 14 15-19 5/16-24 oot e, 15 19 20-26
3/8-16 oo, 23-26 31-35 3/8-16 30-35 41-47
3/8-24 e, 26-29 35-40 3/8-24 47-53
7116-14 e 35-38 47-51 7/16-14 46-50 62-68
7116-20 i 43-46 58-62 T116-20 oo o, 57-61 77-83
1/2-13 e 53-56 72-76 1/2-13
1/2-20 s 62-70 84-95 1/2-20 oo e 83 93  113-126
9/16-12 68-75 92-102 9/16-12 90-100 122-136
9/16-18 oo 80-88  109-119 9/16-18 107 117  146-159
BI8-11 e 103-110  140-149 5/8-11 186-200
5/8-18 oo, 126-134 171-181 5/8-18 228-242
3/4-10 oo 180-188 244-254 3/4-10 240-250 325-339
3/4-16 e 218-225 295-305 3/4-16 290-300 393-407
TI8 9 308-315 417-427 7/8 9
TI8-14 e, 356-364  483-494 7/8-14 644-657
T 435-443  590-600 1-8 580-590  786-800
1-14 % s 514-521 697-705 1-14 928-942 '

Grade identification markings are normally stamped on the heads of the bolts. To aid identification of the various bolts
used in Detroit Diesel engines, refer to the following chart.

Nominal Size

Grode Identification GM SAE Grode Diameter Tensile Strength
Marking on Bolt Heod Number Designation (inch) Min. (pti)
None GM 255-M 1 No. 4 thru 1 1/7 60.000
None GM 260-M 2 No. 0 thru 374 74.000
over 3/4to 1 1/2 60.000
ri Boltt and Screwt GM 280-M 5 No. 6 thru 1 120.000
over 1to 1 1/2 105.000
-1 He* Heod Semi Only GM 275-M 5.1 No. 6 thru 3/8 120,000
Bolti ond Screwt GM 290-M 7 1/4 thru 1 1/2 133,000
Boltt and Screwt GM 300-M 8 1/4 thru 1 1/2 150,000
Bolts and Screwt GM 455-M None No. 6 thru 1 1/2 55,000

BOLT IDENTIFICATION CHART
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DETROIT DIESEL V-71 Specifications 1.0

EXCEPTIONS TO STANDARD BOLT AND
NUT TORQUE SPECIFICATIONS

APPLICATION THREAD (Ib—ft) (Ib—in) (Nm)
Cam follower guide bolt 1/4-20 12-15 16-20
Injector control shaft bracket holt 1/4-20 10-12 14-16
Air box cover bolt 5/16-18 8-12 11-16
Oil pan bolts (lower pan) 5/16-18 10-12 14-16
Exhaust valve bndge adjusting screw locknut 5/16-24 20-25 27-34
Idler gear bearing retainer bolts 5/16-24 24-29 33-39
Camshaft end bearing bolts 3/8-16 35-40 47-54
Engine front cover bolts (16V) 3/8-16 40-45 54-61
Flywheel housing bolts 3/8-16 25-30 3441
Front accessory drive pulley bolt 3/8-16 25 34
Front end plate bolt (water jacket plug) 3/8-16 20-25 27-34
Idler gear hub and spacer bolts (hex head) 3/8-16 40-45 54-61
« Idler gear hub and spacer bolts (flange hex head) 3/8-16 30-35 41-47
Injector clamp bolts 3/8-16 20-25 27-34
Oil pan bolts (upper) 3/8-16 15-20 20-27
Accessory drive disc to camshaft gear bolt 3/8-24 45-50 61-68
Accessory drive hub to camshaft gear bolt 3/8-24 45-50 61-68
Blower drive support bolts and nuts 3/8-24 25-30 34-41
Balance weight-to-camshaft gear bolt 3/8-24 15-18 20-24
Balance weight-to-camshaft gear locknut 3/8-24 25-30 34-41
Balance weidht-to-camshaft gear plain nut 3/8-24 18-22 24-30
Balance weight-to-camshaft gear slotted nut 3/8-24 . 28-32 38-43
Camshaft intermediate bearing lock screw 3/8-24 15-20 20-27
Crankshaft front cover bolts 3/8-24 25-30 34-41
Engine front cover bolts (16V-threaded into

plug nuts) 3/8-24 25-30 34-41
Exhaust manifold outlet llange nuts (brass) 3/8-24 20-25 27-34,
Flywheel housing bolts (threaded into plug nuts) 3/8-24 25-30 34-41
Flywheel KpuAing e/wer (aiyiall cover) 3/8-24 30-35 41-47
t Fuel pipe nuts (uncoated) 3/8-24 — 160 183
* Fuel pipe nuts (Endurion®) 3/8-24 - 130 14.69
¢ Fuel pipe nuts (Jacobs brake) 3/8-24 — 120 13.6
¢ Fuel pipe HUIs (Luttll limiting UCVICC) 3/8-24 — 160 18.3
Injector clamp nut 3/8-24 20-25 27-34
Left bank accessory drive support bolts and nuts 3/8-24 25-30 34-41
Water manifold cover nuts 3/8 24 20 25 27-34
Flywheel housing cover (large hole) 7/16-14 30-35 41-47
Generator drive bearing retaining bolt 7/16-14 30-35 41-47
Generator drive oil seal retaining bolt 7/16-14 30-35 41-47
Outboard main bearing support bolt (16V) 7/16-14 70-75 95-102
© Detroit Diesel Corporation October, 1989 SEC. 1.0 Page 31
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1.0 Specifications DETROIT DIESEL V-71

EXCEPTIONS TO STANDARD BOLT AND
NUT TORQUE SPECIFICATIONS (CONT'D)

APPLICATION THREAD (Ib-ft) (ID-In) (N-m)
Rear accessory drive pulley holt 7/16-14 35 47
Stabilizer bolts 7/16-14 70-75 95-102
Connecting rod nut (castellated) 7/16-20 65-75 88-102
Connecting rod nut (Lubrite) 7/16-20 60-70 81-95
Cross-head piston pin to conn, rod bolt 7/16-20 55-60 75-81
Exhaust manifold nuts 7/16-20 30 35 41 47
Fuel manifold connector nuts 7/16-20 30-35 41-47
Fuel manifold connector (Nylon insert) 7/16-20 30-35 41-47
Fuel manifold connector (steel washer) 7/16 20 40-43 34-61
Fuel manifold connector (O-ring sealed, steel washer) 7/16-20 43 38
Crankshaft front cover and trunnion bolts (16V) 1/2-13 90-100 122-136
Crankshaft front cover bolts . 1/2-13 80-90 108-122
Flywheel housing bolts 1/2-13 90-100 122-136
Flywheel housing cover (large hole) bolt 1/2-13 30-35 4147
Generator drive bearing retaining bolt 1/2-13 30-35 41-47
Generator dtivc oil seal retaining bolt 1/2-13 30-35 41-47
Idler gear hub and dummy hub bolt 1/2-13 80-90 108-122
-fRocker shaft bolts 1/2-13 90-100 122-136
**Onmshaft gear bolt (right-bank-)OOM) 9/16-18 180-190 244-258
«sFlywheel bolts (see Section 1.4) 9/16-18

«sVibration damper boit-to-crankshaft 9/16-18 155-165 211-224
««Cylinder head bolts 5/8-11 170-180 231-244
eeMain bearing bolts (assembly) (sec Section 1.3.4) 5/8-11

esMain bearing bolts (bolting) 5/8-11 165-175 224-238
*’Cylinder head nuts 5/8-18 173-1B3 238-231
Accessory drive pulley nut (blower driven) 3/4-16 120-140 163-190
Accessory drive pulley nut (cam driven) 3/4-16 150-170 204-231
Crankshaft end bolt (1 5/16" hex head) 1-14 290-310 393421
« Crankshaft end bolt (1 1/2" hex head) 1-14 450 670
Camshaft nut 11/8-18 300-325 407-441
Blower drive gear hub nut 17/16-16 50-60 68-81
Left bank accessory drive gear nut 17/16-16 50-60 68-81

* Stake nut after tightening.
# Lubricate before assembling to cylinder head.
+ 75-85 Ib—ft (102-115 N-m) torque on the iwo bolts attaching load limit or power control screw bracket (if used) to the
rocker arm shaft bracket.
** | ubricate at assembly with International Compound No. 2, or equivalent (refer to Parts Catalog or Microfiche.
Section 12.8000A).
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1.7.1 Gear Train & Engine Timing DETROIT diesel V-7i
LEFT-HAND ROTATION ENGINES RIGHT-HAND DOTATION ENGINES
* 6V A (V-71 ENG#* GEAD TRAIN TIMING MARKS
LEFT-HAND ROTATION ENGMES RIGHT-HAND ROTATION ENGINE3

12v 71 BMEINC GEAA TKAIN TIMME MASKS

Fig. 2 - Gear Train and Timing Marks for 6V, 8V and 12V Engines
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1.7.1 Gear Train & Engine Timing

DETROIT DIESEL V-71

GEAR TRAIN (16V Engines)

A train ofhelical gears is located at each end ofthe 16V
engine Each gear train consists of two camshaft gears, an
idler gear and a crankshaft timing gear. Standard gear train
timing is illustrated in Fig. 3.

However, the timing is advanced on certain engines by
aligning the “A” on the crankshaft gears with the “L" or “R"
(depending upon engine rotation) on the idler gears. Refer to
Table 1

Before removing or replacing any of the gears, note
whether standard or advanced timing is used on the engine.
To do this, rotate the crankshaft in the direction of engine
rotation until the diamond timing marks are aligned on the
front camshaft gears, or the triangle timing marks are
aligned on the rear camshaft gears (Fig. 3). Then check
whether the “A", “L” or “R” timing mark on the crankshaft

Pa9e *

October, 1989

gear is aligned with the “L” or “R” on the idler 8e*r end
record this information for reassembly purposes.

Note that when the gear tram is installed (and the
timing marks properly aligned) at one end ofthe engine, the
crankshaft must be rotated 180* in the direction of ENQINE
rotation to align the timing marks on the gear tram at the
other end of the engine (Fig 3).

The letter "A" was not stamped on the crankshaft
gears adjacent to the letter “R” and “LMon early 16V

engines Also, the letter “R” On the rear crankshaft gear on
early right-handed rotation engines was enclosed in a
triangle; and the letter “L"™ on the rear crankshaft gear on
early left-hand engines was enclosed in a diamond
However, the early and current crankshaft gears are
completely interchangeable.

© Detroit Diesel Corporation
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DETROIT DIESEL V-71

Gear Train & Engine Timing 1.7.1

ENGINE TIMING

The correct relationship between the crankshaft
and the two camshafts must he maintained to properly
control fuel injection and the opening and closing of the
exhaust valves.

Lhe crankshaft timing gear can be mounted in only

one position since one attaching boll hole is offset. The two
camshaft gears can, also, be mounted in only one position

due to the location of the key way in each camshaft relative to
the cams. 1'hcrcforc, when the engine is properly timed, the
timing marks on the various gears will match, as shown in
Figs. 2 and 3.

An engine which is “out of time” may result in
preignition, uneven running and a loss of power.

When an engine is suspected of being out oftime due to
an improperly assembled gear train, a quick check can be
made without having to remove the flywheel and flywheel
housing by following the procedure outlined below.

Check Engine Timing

Access to the vibration damper or crankshaft pulley, to
mark the top-dead-center position of the selected piston,
j»nd to the front end of the crankshaft (or to the flywheel), for
fuming the crankshaft, is necessary when performing the
timing check Then proceed as follows:

1 Clean and remove one valve rocker cover.

it IS
suggested Iha! a cylinder adiaceni to one of the rocker
cover bolt or stud holes be chosen since the stud or bolt
may be used to mount a dial indicator.

2. Select any cylinder for the timing cheek. -—-

3. Remove the
or 2.1.1.

injector as outlined in Section 2.1

4.  Ourefolly slide a rod. approximately 12+ long, through
+ke mjMtAf tuhe until the end ofthe rod rests on top of

the piston.

5. Place the throttle in the no-/uc? position. Then turn the
crankshaft slowly in the direction of engine rotation.
stop when the rod reaches the end ofits upward travel.
Remove the rod and turn the crankshaft, opposite the
direction of rotation, between 1/16 and 1/8 of a turn.

6. Select a dial indicator with .001* graduations and a
spindle movement of at least one inch. Provide an

extension for the indicator spindle The extension must
be long enough to contact the piston just before it

reaches the end of its upward stroke. Also select

® Detroit Diesel Corporation

10.

11

12.

13.

14.

suitable mounting attachments for the indicator so
it can be mounted over the injector tube in the
cylinder head.

Mount the indicator over the injector tube. The
indicator mounting may be threaded into the rocker
cover Stud or the tapped hole in the cylinder head.
Check to be sure the indicator spindle is free in the
injector tube and is free to travel at least one inch.

Attach asuitable pointer to the crankshaft front cover.
The outer end ofthe pointer should extend over the top
of the crankshaft pulley (or vibration damper).

Turn the crankshaft slowly in the direction of engine
rotation until the indicator hand just stops moving.
Continue turning the crankshaft until the indicator
hand starts to move again.

Reset the dial to zero. Then turn the crankshaft until
the indicator reading is .010".

Scribe a line on the crankshaft pulley (or vibration
damper) in line with the end of the pointer.

Slowly turn the crankshaft opposite the direction of
engine rotation until the indicator hand stops moving.
Continue turning the crankshaft untiljhe indicator
hand starts to move again.

Reset the dial to zero. Then turn the crankshaft until
the indicator reading is .010*.

Scribe a second line on the vibration damper (or
crankshaft pulley) in line with the end of the pointer.

* Indicator Reading
Retorded
1-Tooth

Standard Timm 3

Advanced

Engine Correct t-Tooth

6V, BV, 12V
16V-71
6V-7 1TA Cooch

16V 71 (Prom Corns)

230"

204"
.241"

197"

171
.208"

262"

.237"
271"

Advanced Timing

6V. 8v, 12V, .262" .230" .289"
16V-71
6V-71TA Cooch 204" 171 237"
16V-71 (Front Corns) 271" .241" .300"
California Engines
t8V-71 TAE .189" | .156" | .221"
*Indicotor reodings shown ore nominal values
The allowable tolerance a t .005 in.
tBeginning with 1977 engines.
TABLE 2
SEC. 1.7.1 Page 5
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