
















































































































































· SCGT GENERATOR ELECTRICAL TESTING 

o 

I-t-
TESTING THE EXCITER WINDINGS 
An AC voltage is induced in these windings by the 
rotating field. Checking the residual voltage output from 
this winding can determine the condition of the winding 
when troubleshooting. 

RESIDUAL VOLTAGE 
Single Capacitor Model 16 -18 VAC from each winding 

AC voltage can be measured across the capacitor while the 
generator is operating. This voltage may be as high as 400 
to 500 volts AC. This voltage buildup is accomplished as 
the exciter windings charge the capacitor and the capacitor 
discharges back into the exciter windings. This AC voltage 
reading is taken between the #60 Hertz connector and the 
number connection plugged into the capacitor while the 
generator is operating at its rated Hertz (61.5 - 62.0). This 
flow of saturating AC in the exciter windings produces a 
phase-imbalance type of field that effects the auxillary 
windings: a beneficial result that produces good motor 
starting characteristics for this type of generator. 

NOTE: Position the meter correctly for AC voltage so as not 
to damage the meter. 

EXCITER CIRCUIT RESIDUAL VOLTAGE 

Model4.5Kw BC 16 VAC (± .5) 
Model 7.2Kw BC 17 VAC (± .5) 
Model 9.6Kw BC' 18 VAC (± .5) 

CHECKING 
RESIDUAL 
VOLTAGE 

TESTING AC 
VOLTAGE 
[GENERATOR RUNNING] 

MEASURING RESISTANCE 
To measure the resistance value of the exciter windings, 
locate #9 and the #50 Hertz capacitor connections. 

NOTE: Three numbered capacitor connections exist: #7, #8, 
and #9; and two Hertz connections, #50 and #60. 

Unplug any other connections from the capacitor noting 
their position on the capacitor. Place one lead of the 
multimeter on plug connection #9 and the other lead on 
plug, connection #50 Hertz. Measure the resistance value 
of the exciter windings. 

WINDING RESISTANCE [OHMS] 

Model 4.5Kw BC 4.550 
Model7.2Kw BC 3.960 
Model9.6Kw BC 3.710 

NOTE: Lower residual voltage along with a lower winding 
resistance will confirm a faulty winding. 

CHECKING CONTINUITY 
Check to make sure there is no continuity to the 
ground/generator case from either of the two leads. 
Also check that no continuity exists between either the 
#60 Hertz plug or the #8 plug and any of the main stator 
winding leads on the AC output (not illustrated). If 
continuity is found �h�e�~�e�,� a fault exists between �t�h�e�s�~� two ..... �~� 
winding groups. �~� �~� 

TESTING CONTINUITY 

.... 

A CAUTION: Capacitors must be discharged before 
testing. CapaCitors store electricity and can pack 
a lethal punch even when disconnected from the 
power source. 

Discharge the capacitor by a bridging the terminals with a 
screwdriver. 
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· BCGT GENERATOR ELECTRICAL TESTING 
TESTING THE CAPACITORS 
Connect a multitester (highest ohm scale) to the capacitor 
terminals. The meter should go to zero ohms and slowly 
return to high. Discharge the capacitor again and reverse 
the leads, the same results should be obtained. 

If the meter goes down and stays at zero ohms, the capaci­
tor is faulty (shorted). 

If the meter fails to go down to zero, the capacitor is faulty 
(open circuited). 

Indications of a defective capacitor: 

o Infinite resistance, or no rise in resistance 
(shorted capacitor) 

o Infinite resistance (open capacitor) 

NOTE: The capacitor rating is marked on the housing of the 
capacitor. 

CAPACITOR RATINGS 

Model 4.5Kw BC 
Model 7.2Kw BC 
Model 9.6Kw BC 

12 VOLT EXCITATION 

25MFD 
31.5 MFD 
35 MFD 

Pn#035985 
Pn#035978 
Pn#041199 

TESTING CAPACITORS 

The generator may be excited using 12 volts DC taken 
from the engine's starting battery. This voltage is applied 
across the #50 and #9 leads of the exciter circuit windings 
(unplugged) with any other numbered leads unplugged 
from the capacitors. The generator's reaction during flash­
ing will help determine its fault. 

12 VOLT EXCITATION, OUTPUT RANGE IS 22 TO 26 VAC. 

o A slight rise in the output voltage with the loading of 
the engine and/or a growling noise from the generator 
end will indicate a fault in the main stator windings. 

o No rise or a very slight rise in the output voltage will 
indicate a fault in the excitor windings. 

o Normal output voltage as specified above, check 
excitor circuit. 

TESTING THE BArrERY CHARGING CIRCUIT 

Normal AC voltage running to the rectifier (while the 
engine is operating at 3600 rpm) is measured across the 
two AC connections o~ the bridge rectifier. 
AC VOLTAGE TO THE BRIDGE RECTIFIER (APPROXIMATELY): 

No-load off the generator __ _ 
Full-load off the generator __ _ 

BRIDGE RECTIFIER 

MAKE CERTAIN THE 
PROBES TOUCH METAL 

Normal DC voltage running out of the rectifier (in volts 
DC) is measured across the two DC connections of the 
bridge rectifier, that is + and-. 

DC VOLTAGE FROM THE BRIDGE RECTIFIER (APPROXIMATELY): 

No-load off the generator 17.0 volts DC 
Full-load off the generator 18.5 volts DC 

Lift the two AC wire leads off the bridge rectifier and 
measure the resistance between these two leads. It should 
measure 0.14 ohm. No continuity should exist between 
there two leads and the ground or the main stator windings. 

AC LEAD 

RESISTANCE MEASUREMENT 

Model 4.5Kw BC @ 60Hz 
Model 7.2Kw BC @ 60Hz 

@50Hz 
Model 9.6Kw BC @ 60Hz 

@50Hz 

.1570. Blue to Blue 

.094n Blue to Green 

.116n Blue to White 

.084n Green tD Blue 

.106n Blue to White 

ACTERMINAL 
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BCGT GENERATOR ELECTRICAL TESTING 
TESTING THE BRIDGE RECTIFIER 
1. Set your multimeter's scale on RX1 (+DC) and set the 

needle to zero. 

2. Connect the (+) positive lead from the multimeter to point 
#4. Taking the multimeter's negative (-) lead, momentarily 
touch points #1, #2, #3, and #5. The multimeter should 
register no deflection for any of the points touched. 

3. Remove the positive (+) lead from point #4 and connect 
the negative (-) lead, momentarily touch points #1, #2, and 
#3. The multimeter's needle should deflect when each 
point is touched. 

#5 

#4 

#3--"'et 
#1 

#2 BRIDGE RECTIFIER 

4. Leaving the negative multimeter (-) lead on point #4, 
touch point #5 with the positive lead. No deflection should 
take place. 

5. Place the positive (+) lead on point #1 and the negative 
lead (-) on point #3. The multimeter again should not 
register any deflection (no deflection indicates infinite 
resistance). Reverse these connections and the multimeter 
should again register no deflection. 

NOTE: Different types and/or brands o/test meters may 

o 
:::a 
> z 
C) 
." 

o 
:::a 
:::a 
." c 

INTEGRAL CONTROLLER 

VOLT 
~VOLTAGE ADJ. 

+ - GND 

AC 

TESTING THE INTEGRAL CONTROLLER 

WINDINGS 

BRIDGE 
RECTIFIER 

To test the battery charger, put a multimeter between the 
positive (+) and negative (-) leads to the battery. It should 
indicate 13.5V to 14V with the engine running. If only the 
battery voltage is indicated, check that the battery charger 
terminal connections are tight. With the unit running, test 
between the (+) and (-) terminals for 13.5V to 14V If no 
charge is indicated, replace the charger. 

GROUND 

produce opposite test results. ~ 
INTEGRAL CONTROLLER 

INTEGRAL CONTROLLER ~ ~ 
The Integral Controller (I.C.) is an encapsulated, solid-state ~ ...... ...... 
unit that supplies a DC charging voltage to the generator's ......... ...... ...... @ 
starting battery while the generator is opening. .............. ~ --- - - --...... 

Charging Voltage 13.0 -14.0 volts DC '- ...... ~:'I. 
Charging Amperage 0 • 17.0 amps DC 

A seperate group of stator windings supplies AC voltage to 
a bridge rectifier which converts the AC current to supply 
the I.C. unit. The I.C. unit senses the needs of the starting 
battery and supplies a DC charge when one is needed. If 
you suspect that the I.e. unit is faulty (that is, if the 
battery's charge is low), check the charging circuit and it's 
components as described in the following text. Check all 
connections for cleanliness and tightness including the 
ground before replacing the I.C. unit. 

NOTE: When the generator is first started, the I. C. unit will 
produce a low charging rate. This charging rate will rise as 
the generator is operated. 
The I.e. is mounted inside the generator housing. There is 
a voltage output adjustment on the controller that will 
allow a DC voltage output adjustment of ± 2 volts. 

FUSE PROTECTION 
A 30 amp fuse protects the windings from a failure of the 
bridge rectifier or integral controller (high amperage or a 
short). 
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BCGT GENERATOR ELECTRICAL TESTING 

C 

TESTING THE MAIN STATOR WINDINGS 
Residual voltage measured between the hot and neutral 
leads will be 7-8 volts AC. This would be an indication 
that the stator windings are okay. Check exciter windings 
and artificially excite the generator. 

Residual Voltage Check 
Measure between hot [#1 and #4] and neutral [#2 and #5]. 

Model 4.5Kw BC 8 VAC (± .5) 
Model 7.2Kw BC 7.5 VAC (± .5) 
Model9.6Kw BC 7 VAC (± .5) 

t2 FASlENS TO 
#5 FASTENERS TO STUD 

TO AC CIRCUIT BREAKER 

Group #1 - Measure resistance value between terminal 
with lead #1 and terminal with lead #3. (Check that there is 
no continuity of Group #1 windings to the case ground). 

Group #2 - Measure resistance value between terminal 
with lead #4 and terminal with lead #6. (Check that there is 
no continuity of group #2 windings to the case ground). 

Check for a possible short between the two groups of 
stator windings by placing one lead of the multitester on 
the terminal with the stator #3 and the other lead on the 
terminal with stator lead #6. There should be no continuity 
between the two groups of stator windings. 

GROUP #1 

TESTING RESISTANCE 
BETWEEN LEADS 

#2 

MAIN STATOR 
WINDINGS 

TESTING RESISTANCE BETWEEN THE MAIN STATOR WINDINGS 

Resistance Values [ohms] 
Model· 4.5Kw BC 
Between leads ___ _ #1 and #2 5150 

#1 and #3 .5850 
#4 and #5 .5160 
#4 and #6 .5850 

Model 7.2Kw BC 
Between leads ___ _ #1 and #2 .2940 

#1 and #3 .3300 
#4 and #S .2930 
#4 and #6 .3310 

Model 9.6Kw BC 
Between leads ___ _ #1 and #2 .1790 

#1 and #3 .2000 
#4 and #5 .. 1790 
#4 and #6 .2010 
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TWO POLE Be GENERATOR INTERNAL WIRING 
FUSE· INTEGRAL CONTROLLER 

WINDING: NO TIME DELAY 
pn#43634 30A 250V MDA·30 

FUSE· ENGINE PROTECTION 30A 
(NOT SHOWN) Pn#33769 8A 
250V MTH·8 (TIME DELAY) 

B 
~-....I r--------, : fH: I I 

: A : 
I I 
I I 
I I 

Model 4.5Kw BC Po#035985 

BRIDGE RECTIFIER 

A • ROTOR WINDINGS 
B • BATTERY CHARGE WINDING 

MODEL 4.SKw 
rn • BATTERY CHARGE WINDING 

MODELS 7.2Kw AND 9.6Kw 
C • STATOR WINDINGS 
D • CAPACITOR WINDING 

AC CONNECTIONS 
CAPACITOR RATINGS I PART NUMBERS D rrrn 
Model 7.2Kw BC Po#035978 7 8 9 
Model 9.6Kw BC Po#041199 6· 6 
MAKE CERTAIN A REPLACEMENT CAPACITOR t~ r~ 
HAS THE CORRECT PART NUMBER. CHECK 

CIRCUIT BREAKER 

THE BODY OF THE CAPACITOR FOR THE RATING 
AND NUMBER. CONNECT FOR THE 

REQUIRED FREQUENCY 
AND OUTPUT VOLTAGE 

WINDING RESISTANCE VALUES IN OHMS 
MODEL 4.5Kw A ROTOR 3.51!2 

B CHARGER O.14!J 
C STATOR O.58!J 

4~-------, 

:?t 
- N 

L 

D EXCITER 

MODEL 7.2Kw A ROTOR 

2.3!J 

3.51!2 
1-.------~ 

6,~----..., 
B CHARGER O.14!J 
C STATOR O.29!J 
D EXCITER 2.2!J 

MODEL 9.6Kw A ROTOR 4.03!J 
B CHARGER O.14!J 
C STATOR O.17!J 
D EXCITER 1.9!J 

NOTE: When c/u;znging from 60Hz to 
50Hz. make certain the ground wire is 
properly repositioned according to this 
diagram. 

Engines & Generators 

7-5 

N L 

120 VAC 60Hz 
(CONNECT JUMPER) 

230 VAC 50Hz 
(REMOVE JUMPER) 



SERVICE DATA I STANDARDS AND LIMITS • BCGT GENERATOR 
Component Specified Value / Standard Repair Limit 

inches(mm) inches(mm) 

FRONT CASE/COUNTERBALANCE SHAFT 

Oil Pump Side Clearance 
Driven Gear .......................... 0.0024-0.0047 (0.06-0.12) 
Drive Gear ............................ 0.0027-0.0051 (0.07-0.13) 

Counterbalance Shaft Front Joumal Diameter 
· . . ............................. 0.7869-0.7874 (19.987-20.000) 

Counterbalance Shaft Rear Journal Diameter 
................................ 1.7317-1.7322 (43.984-44.000) 

Counterbalance Shaft Front Journal Oil Clearance 
· ............................... 0.0014 - 0.0027 (0.035 - 0.068) 

Counterbalance Shaft Rear Journal Oil Clearance 
· ............................... 0.0014 - 0.0028 (0.035 - 0.071) 

CYLINDER BLOCK 

Cylinder Bore 2.5591-2.5602 (65.00-65.03) 

Out-of-Roundness and 
Taper of Cylinder Bore 0.0004 (less than 0.01) 

Gasket Surface Flatness 0.0020 (less than 0.05) 

CYLINDER HEAD 
0.0039 (0.1) 

Flatness of Gasket Surface ... 0 .. 0019 (Less than 0.05) ............ 0.0079 (0.2) 

Overall HeighL. .................. .4.287-4.295 (108.9-109.1) 

Cylinder Head oversize rework dimension of valve seat hole 
Intake 0.3 0.S ...... 1.2323 -1.2333 (31.300 - 3.325) 
Intake 0.6 0.S ..... 1.2441 -1.2451 (31.600 - 31.625) 

Exhaust 0.3 O.S .... 1.1535 - 1.1544 (29.300 - 29.321) 
Exhaust 0.6 O.S .... 1.1653 - 1.1662 (29.600 - 29.621) 

Cylinder Head rework of valve guide hole (both intake and exhaust) 
0.05 O.S .................. 0.4744 - 0.4751 (12.050 -12.068) 
0.25 O.S .................. 0.4823 - 0.4830 (12.250 -12.268) 
0.50 O.S .................. 0.4921 - 0.4928 (12.500 -12.518) 

Intake Valve Seat Angle ........................ .45· 

Exhaust Valve Seat Angle ...................... 30· 

Intake Valve Seat Width .................. 0.079 (2.0) ........................ 0.004 (0.1) 

Exhaust Valve Seat Width ............... 0.079 (2.0) ........................ 0.004 (0.1) 

Valve Clearance ........................................ . 
Exhaust... ................................... 0.D12 (0.30) 
Intake ......................................... 0.008 (0.20) 

Valve Head Thickness (margin) 
(Intake) ......................................... 039 (1.0) ........................... 020 (.5) 
(Exhaust) ...................................... 051 (1.3) ............................. 031 (8) 

Valve Length 
(Intake) ..................................... 3.960 (100.6) 
(Exhaust) .................................. 3.968 (100.8) 

Valve Stem O.D. 
Intake ........................ 0.2585 - 0.2591 (6.565 - 6.580) 
Exhaust... ................... 0.2571 - 0.2579 (6.530 - 6.550) 

Stem to Guide Clearance 
Intake ......................... 0.0008 - 0.0020 (0.02 - 0.05) ...... 0.0039 (0.10) 
Exhaust ................... 0.0020 - 0.0033 (0.0050 - 0.0085) .. 0.0059 (0.15) 

Valve Guide Length 
(Intake) ......................................... 1.73 (44) 
(Exhaust) ................................... 1.949 (49.5) 

Component 

VALVES 

Specified Value / Standard 
inches(mm) 

Valve Guide Service Size 0.05, 0.25, 0.50 oversize 

Valve Seat Width of 
Seat Contact ................................ 035-.051 (0.9-1.3) 

Valve Seat Angle .............................. 30·/44·/65· 

Repair Limit 
inches(mm) 

Valve Seat Sink ............................................................................ 0.008 (0.2) 

Valve Spring Free Length ................ 1.823 (46.3) ...................... 1.783 (45.3) 

Valve Spring 
Load/Installed Height 
Ibs.lin (N/mm) .......................... .46/1.48 (210137.7) 
Squareness ..................................... .Iess than 2· ............................. .4. 

TIMING BELT 

#043036 

ROCKER ARM 

Camshaft Height 
No.1 (Intake) .......................... 1.3815 (35.09) .................. 1.3618 (34.59) 
No.2 (Intake) .......................... 1.3807 (35.07) .................. 1.3610 (34.57) 
No.3 (Intake) .......................... 1.3803 (35.06) .................. 1.3606 (34.56) 

No.1 (Exhaust) ....................... 1.3839 (35.15) .................. 1.3642 (34.65) 
No.2 (Exhaust) ....................... 1.3831 (35.13) .................. 1.3634 (34.63) 
No.3 (Exhaust) ...................... 1.3854 (35.190) ................ 1.3657 (34.69) 

Camshaft Journal 
Diameter .......................... 1.6118-1.6124( 40.940-40.955) 

Bearing Oil Clearance .......... 0.0018-0.0033 (.45-0.085) 

End Play .................................... 0024-.0055 (.06-.14) ................. 118 (.03) 

Rocker Shaft Length ........................ 9.134 (232) 

Rocker Arm Shaft 
Outer Diameter ....... 0.6687 - 0.6692 (16.985 - 16.998) 
Clearance ................... 0.0005 - 0.0017 (0.012 - 0.043) ...... 0.004 (0.1) 

PISTON AND CONNECTING ROD 

Piston Outer Diameter ...... 2.5579-2.5591 (64.97-65.00) 

Piston to Cylinder Clearance 
.................................. 0.0008 - 0.0016 (0.02 - 0.04) 

Piston Ring Grove Width 
No.1 ............................. 0.0480 - 0.0488 (1.22 - 1.24) 
No.2 ............................. 0.0476 - 0.0484 (1.21 - 1.23) 
Oil .............................. 0.1108 - 0.1116 (2.815 - 2.835 

Piston Service Size ............... 0.25, 0.50, 0.75, 1.00 OS 

Piston Ring End Gap 
No.1 ............................. 0.0059 - 0.0118 (0.15 - 0.30) ........ 0.0315 (0.8) 
No.2 ............................. 0.0138 - 0.0197 (0.35 - 0.50) ........ 0.0315 (0.8) 
Oil .................................... 0.008 - 0.028 (0.2 - 0.7) ............ 0.0394 (1.0) 

Piston Side Clearance 
No.1 ............................. 0.0012 - 0.0028 (0.03 - 0.07) ...... 0.0047 (0.12) 
No.2 ............................. 0.0008 - 0.0024 (0.02 - 0.06) ...... 0.0039 (0.10) 

Piston Pin O.D .............. 0.6300 - 0.6302 (16.001 -16.007) 

Piston Pin Press-in Load Ibs(N) 
................................... 1102 - 3307 (5000 -15000) 

End Play ............................ 0.0059 - 0.0118 (0.15 - 0.28) 
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SERVICE DATA / STANDARDS AND LIMITS • BCGT ENGINE/GENERATOR 
Component Specified Value / Standard Repair limit 

inches(mm) inches(mm) 

PISTON AND CONNECTING ROD 

Piston Pin Press-in temperature 
· ........................................ ordinary temperature 

Connecting Rod Center length 
· ............................. .4.01384.0178 (101.95 -102.05) 

Parallelism between Big End and Small End 
· ............................................... 0.004 (0.05) 

Connecting Rod Twist.. .................... 0.004 (0.1) 

Connecting Rod Big End to Crankshaft Side Clearance 
.................................. 0.0039 - 0.0098 (0.10 - 0.25) .......... 0.16 (0.4) 

Component Specified Value / Standard Repair limit 
inches(mm) inches(mm) 

CRANKSHAFT, BEARING 

Crankshaft End Play .......... 0.0020 - 0.0098 (0.05 - 0.25) 

Crankshaft Journal 0.0 ... 1.5740 -1.5748 (39.98 - 40.0) 

Crankshaft Pin 0.0 ......... 1.4165 -1.4173 (35.98 - 36.00) 

Cylindericity of Journal and Pin 
· ................................... .Less than 0.0002 (0.005) 

Concentricity of Journal and Pin 
· .................................... Less than 0.0006 (0.015) 

Oil Clearance of Journal 
· ............................... 0.0008 - 0.0018 (0.021 - 0.045) ...... 0.0039 (0.1) 

Oil Clearance of Pin ........ 0.0009 - 0.0020 (0.022 - 0.052) 

Undersize rework dimension of Journal 
0.25 U.S .................. 1.5644 -1.5650 (39.735 - 39.750) 
0.50 U.S .................. 1.5545 - 1.5551 (39.485 - 39.500) 
0.75 U.S ................. 1.5447 -1.54539 (39.235 - 39.250) 

Undersize rework of dimension of pin 
0.25 U.S .................. 1.4069 - 1.4075 (35.735 - 39.750) 
0.50 U.S .................. 1.3970 - 1.3976 (35.485 - 35.500) 
0.75 U.S .................. 1.3872 - 1.3878 (35.235 - 35.250) 
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CAMSHAFT OIL SEAL INSTALLER 
MD 999569 

PISTON PIN SETTING BASE 
Used to pull-out and press in 
the piston pin. 
MD 999583 

CRANKSHAFT REAR OIL SEALINSTALLEB 
MD 998376 

PIN For supporting the sprocket 
when the camshaft sprocket is 
loosened or tightened. 
MD 998715 

END YOKE HOLDER 
For supporting the sprocket 
when the camshaft sprocket is_ 
loosened or tightened. 
MB 990767 

SPECIAL TOOLS 
NOTE: These special tools are available from 
your local Mitsubishi Automotive Dealer. 

OIL PAN GASKET CUTTER 
For removing the oil pan to 
break the oil pan seal. 
MD~27 

BEARING REMOVER 
For pulling out the front and 
rear bearings (counterbalance shaft). 
MD 999593 

FRONT BEARING INSTALLER 
(Counterbalance shaft). 
MD999591 

CRANKSHAFT FRONT OIL SEAL INSTALLER 
MD999570 

OIL PUMP OIL SEAL INSTALLER 
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ENGINE HARDWARE TORQUES 

Timing Belt Nm ft.lbs. Front Case, Counterbalance Shaft Nm ft. Ibs. 

Crankshaft bolt 135-145 98-105 Front case bolts 8-10 6-7 

TIming belt cover bolts 10-12 7-9 Oil pump cover bolts 8-10 6-7 

Camshaft sprocket bolts 80-100 58-72 Oil pan bolts 10-12 7-9 

Oil pump sprocket nuts 50-57 36-41 Oil drain plug 35-45 25-33 

TIming tensioner nuts 22-30 16-22 Oil screen bolts 15-22 11-16 

TIming belt rear cover bolts 10-12 7-9 Oil pump driven gear bolt 34-40 25-29 

Rocker Arms and Rocker Shaft Rear cover bolts 10-12 7-9 

Rocker cover shaft 29-35 21-25 Piston and Connecting Rod 

Camshaft thrust plate bolt 10-12 7-9 Connecting rod cap nut 15 + 90" turn 11 + 90· turn 

Rocker arm adjust nut 8-10 6-7 Crankshaft, Bearing 

Cylinder Head, Valve Oil seal case bolts 10-12 7-9 

Cylinder head bolt (cold engine) 60-70 43-51 Bearing cap bolts 50-55 36-40 

Spark plug 15.2 10.8 Cylinder Block 

Rocket cover 12-13 9-10 Taper plug 1/16 8-12 6-9 

Miscellaneous Taper plug 1/8 15-22 11-16 

Coolant temperature sender 12-18 9-13 Water drain plug 35-45 25·33 

Coolant temperature switch 12-18 9-13 Taper plug 1/4 NPT 35-45 25-33 

Generator mounts 34-47 23-34 Oil pressure switch 12-18 9-13 

Exhaust manifold 16-23 12-17 Oil pressure sender 12-18 9-13 

Thermostat housing 8-11 6-8 Water Pump 

Carburetor to manifold 16-23 12-17 Water pump 8-10 6-7 
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STANDARD HARDWARE 
BOLT HEAD MARKINGS 
Bolt strength classes are embossed on the head of each bolt. Metric bolt class numbers identify bolts by their strength with 10.9 the 

strongest. 

NOTES: 1. Use the torque values listed below when specific torque values are not available. 
2. These torques are based on clean, dry threads. Reduce torque by 10% when engine oil is used. 
3. Reduce torques by 30% or more, when threading capscrews into aluminum. 

STANDARD BOLT & NUT TORQUE SPECIFICATIONS METRIC BOLT & NUT TORQUE SPECIFICATIONS 
SAE Grade 5 SAE Grade 6·7 SAE Grade 8 

Capsrew Body Size Torque Torque Torque Bolt Grade 4.6 Grade 4.8 Grade 8.8 - 9.8 Grade 1D.9 
(Inches) • (Thread) FHb(Nm) FHb(Nm) Ft·Lb(Nm) Dia. Wrench Size Ft-Lb (Nm) Ft-Lb (Nm) Ft-Lb (Nm) Ft-Lb (Nm) 

1/4 - 20 8 (11) 10 (14) 12 (16) 
- 28 10 (14) 14 (19) M3 5.5mm 0.3 (0.5) 0.5 (0.7) 1 (1.3) 1.5 (2) 

5116-18 17 (23) 19 (26) 24 (33) 
-24 19 (26) 27 (37) 

M4 7mm 0.8 (1.1) 1 (1.5) 2 (3) 3 (4.5) 
M5 8mm 1.5 (2.5 2 (3) 4.5 (6) 6.5 (9) 

.3/8-16 31 (42) 34 (46) 44 (60) 
-24 35 (47) 49 (66) 

M8 10mm 3 (4) 4 (5.5) 7.5 (10) 11 (15) 
M9 13mm 7 (9.5) 10 (13) 18 (25) 35 (26) 

7/16 -14 49 (66) 55 (75) 70 (95) Ml0 16mm 14 (19) 18 (25) 37 (50) 55 (75) 

- 20 55 (75) 78 (106) 

1/2 -13 75 (102) 85 (115) 105 (142) 
- 20 85 (115) 120 (163) 

M12 18mm 26 (35) 33 (45) 63 (85) 97 (130) 
M14 21 mm 37 (SO) 55 (75) 103 (140) 151 (205) 
M16 24mm 59 (80) 85 (115) 159 (215) 232 (315) 

9/16-12 110 (149) 120 (163) 155 (210) 
-18 120 (163) 170 (231) 

M18 27mm 81 (110) 118 (160) 225 (305) 321 (435) 
518-11 150 (203) 167 (226) 210 (285) M20 30mm 118 (160) 166 (225) 321 (435) 457 (620) 

-18 170 (231) 240 (325) M22 33mm 159 (215) 225 (305) 435 (590) 620 (840) 

3/4 -10 270 (366) 280 (380) 375 (508) 
-16 295 (400) 420 (569) M24 36mm 203 (275) 288 (390) 553 (750) 789 (1070) 

7/8- 9 395 (536) 440 (597) 605 (820) 
-14 435 (590) 675 (915) 

M27 41 mm 295 (400) 417 (565) 811 (1100) 1154 (1565) 
M30 46mm 402 (545) 568 (770) 1103 (1495) 1571 (2130) 

1 - 8 590 (800) 660 (895) 910 (1234) 
-14 660 (895) 990 (1342) 

M33 51 mm 546 (740) 774 (1050) 1500 (2035) 2139 (2900) 
M36 55mm 700 (950) 992 (1345) 1925 (2610) 2744 (3720) 

NOTE: Formula to convert Ft-Lbs to Nm (Newton Meters) multiply Ft-Lb x 1.356. 

SEALANTS & LUBRICANTS 
GASKETSf,SEALANTS 
Oil based PERMATEX #2 and it's HIGH TACK equivalent are excellent all 
purpose sealers. They are effective in just about any joint in contact with 
coolant, raw water, oil or fuel. 
A light coating of OIL or LIQUID TEFLON can be used on rubber gaskets 
and O-rings. 
LOCTITE hydraulic red sealant should be used on oil adapter hoses and the oil 
filter assembly. 
Coat both surfaces of the oil pan gasket with high temp RED SILICONE sealer. 
When installing gaskets that seal around water (coolant) passages, coat both 
sides with WHITE SILICONE grease. 
High-copper ADHESIVE SPRAYS are useful for holding gaskets in position dur­
ing assembly. 
Specialized gasket sealers such as HYLOMAR work well in applications requir­
ing non-hardening properties. HYLOMAR is particlarly effective on 
copper cylinder-head gaskets as it resists fuel, oil and water. 

Use LIQUID TEFLON for sealing pipe plugs and fillings that connect coolant 
passages. Do not use tape sealants! 

BOLTS & FASTENERS/ASSEMBLIES 
Lightly oil head bolts and other fasteners as you assemble them. Bolts and 
plugs that penetrate the water jacket should be sealed with PERMATEX #2 or 
HIGH TACK. 
When assembling the flywheel, coat the bolt threads with LOCTITE blue. 
Anti-seize compounds and thread locking adhesives such as LOCTITE protect 
threaded components yet allows them to came apart when necessary. 
LOCTITE offers levels of locking according to the job. 
LITHIUM based grease is waterproof, ideal for water pump bearings and stuff­
ing boxes. 
Heavily oil all sliding and reciprocating components when assembling. Always 
use clean engine oil! 
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STANDARD AND METRIC CONVERSION DATA 

LENGTH-DISTANCE 
Inches (in) x 25.4 = Millimeters (mm) x .0394 = Inches 
Feet (ft) x .305 = Meters (m) x 3.281 = Feet 
Miles x 1.609 = Kilometers (km) x .0621 = Miles 

VOLUME 
Cubic Inches (in3) x 16.387 = Cubic Centimeters x .061 =in3 

Imperial Pints (IMP pt) x .568 = Liters (L) x 1.76 = IMP pt 
Imperial Quarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP qt 
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal 
Imperial Quarts (IMP qt) x 1.201 = US Quarts (US qt) x .833 = IMP qt 
Imperial Gallons (IMP gal) x 1.201 = US Gallons (US gal) x .833 = IMP gal 
Fluid Ounces x 29.573 = Milliliters x .034 = Ounces 
US Pints (US pt) x .473 = Liters(L) x 2.113 = Pints 
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts 
US Gallons (US gal) x 3.785 = Liters (L) x .264 = Gallons 

MASS-WEIGHT 
Ounces (oz) x 28.35 = Grams (g) x .035 = Ounces 
Pounds (Ib) x .454 = Kilograms (kg) x 2.205 = Pounds 

PRESSURE 
Pounds Per Sq In (psi) x 6.895 ='Kilopascals (kPa) x .145 = psi 
Inches of Mercury (Hg) x .4912 = psi x 2.036 = Hg 
Inches of Mercury (Hg) x 3.377 = Kilopascals (kPa) x .2961 = Hg 
Inches of Water (H20) x .07355 = Inches of Mercury x 13.783 = H20 
Inches of Water (H20) x .03613 = psi x 27.684 = H20 
Inches of Water (H20) x .248 = Kilopascals (kPa) x 4.026 = H20 

TORQUE 
Pounds-Force Inches (in-Ib) x .113 = Newton Meters (Nm) x 8.85 =in-Ib 
Pounds-Force Feet (ft-Ib) x 1.356 = Newton Meters (Nm) x .738 = ft-Ib 

VELOCITY 
Miles Per Hour (MPH) x 1.609 = Kilometers Per Hour (KPH) x .621 = MPH 

POWER 
Horsepower (Hp) x .745 = Kilowatts (Kw) x 1.34 = MPH 

FUEL CONSUMPTION 
Miles Per Hour IMP (MPG) x .354 = Kilometers Per Liter (Km/L) 
Kilometers Per Liter (Km/L) x 2.352 = IMP MPG 
Miles Per Gallons US (MPG) x .425 = Kilometers Per Liter (Km/L) 
Kilometers Per Liter (Km/L) x 2.352 = US MPG 

TEMPERATURE 
Degree Fahrenheit (OF) = (OC X 1.8) + 32 
Degree Celsius (0C) = (OF - 32) x .56 
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METRIC CONVERSIONS 

INCHES TO MILLIMETERS MILLIMETERS TO INCHES 
Inches mm Inches mm mm Inches mm Inches 

1 25.40 15 381.00 1 0.0394 15 0.5906 
2 50.80 20 508.00 2 0.0787 20 0.7874 
3 76.20 25 635.00 3 0.1181 25 0.9843 
4 101.60 30 762.00 4 0.1575 30 1.1811 
5 127.00 35 889.00 5 0.1969 35 1.3780 

10 254.00 40 1016.00 10 03937 40 1.5748 

10 MILLIMETERS = 1 CENTIMETER, 100 CENTIMETERS = 1 MmR = 39.37 INCHES (3.3 FEET) 

INCHES TO METERS METERS TO INCHES 
Inches Meters Inches Meters Meters Inches Meters Inches 

1 0.0254 7 0.1778 0.1 3.937 0.7 27.559 
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496 
3 0.0762 9 0.2286 0.3 11.811 0.9 35.433 
4 0.1016 10 0.2540 0.4 15.748 1.0 39.370 
5 0.1270 11 0.2794 0.5 19.685 1.1 43.307 
6 0.1524 12 0.3048 0.6 23.622 1.2 47.244 

TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT 

YARDS TO METERS METERS TO YARDS 
Yards Meters Yards Meters Meters Yards Meters Yards 

1 0.91440 6 5.48640 1 1.09361 6 6.56168 
2 1.82880 7 6.40080 2 2.18723 7 7.65529 
3 2.74320 8 7.31520 3 3.28084 8 8.74891 
4 3.65760 9 8.22960 4 4.37445 9 9.84252 
5 4.57200 10 9.14400 5 5.46807 10 10.93614 

MOVE DECIMAL POINT FOR HIGHER VALUES - e.g. 6,000 MmRS = 6,561.68 YARDS 

POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS 
Ib kg Ib kg kg Ib kg Ib 

1 0.454 6 2.722 1 2.205 6 13.228 
2 0.907 7 3.175 2 4.409 7 15.432 
3 1.361 8 3.629 3 6.614 8 17.637 
4 1.814 9 4.082 4 8.818 9 19.842 
5 2.268 10 4.536 5 11.023 10 22.046 

GALLONS TO LITERS LITERS TO GALLONS 
Gallons Liters Gallons Liters Liters Gallons Liters Gallons 

1 3.79 10 37.86 1 0.26 60 15.66 
2 7.57 20 75.71 2 0.53 90 23.77 
3 11.36 30 113.57 5 1.32 120 31.32 
4 15.14 40 151.42 10 2.64 150 39.62 
5 18.93 50 189.28 20 5.28 180 47.54 

PINTS TO LITERS LITERS TO PINTS 
Pints Liters Pints Liters Liters Pints Liters Pints 

1 0.47 6 2.84 1 2.11 6 12.68 
2 0.95 7 3.31 2 4.23 7 14.79 
3 1.42 8 3.79 3 6.34 8 16.91 
4 1.89 9 4.26 4 8.45 9 19.02 
5 2.37 10 4.73 5 10.57 10 21.13 

TEMPERATURE 
32 40 50 60 70 75 85 95 105 140 175 212 OF 
I I I I I I I I I I I I 
I I I I I I I I I I I I 
0 5 10 15 20 25 30 35 40 60 80 100 °C 
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Actuator ................................ 61 Integral Controller ......................... 73 
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BCGT Electrical Testing .................... 69 Magnetic Pick-up Coil ..................... 63 
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Capacitors -Testing ........................ 72 Metric Formulas .......................... 81 
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Crankshaft Bearing Assembly .............. 24 Thermostat .............................. 38 
CrankshaftlBearings & Oil Seal ........... .31 Timing Belt ........................... 11,49 
Cylinder BlocklPiston Clearance ........... .33 Tools - Special ........................... 78 
Cylinder Head Installation ................. 18 Troubleshooting Charts 
Cylinder HeadlValves .................... 15 
Front Case/ Counterbalance Shaft ........... 26 
Oil Pan ............................. 26,29 
Oil Pump ........................... 27,29 
Pistons/Connecting Rods .................. 21 
Timing Belt ............................ 11 

Control Circuit ......................... 58 
Engine ................................ 5 
Generator - Electrical .................... 69 
Generator Operating Procedures ............ 64 

Valve Clearance Adjustment ................ .49 
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AC Connections ........................ 75 
Exciter Windings - Testing .................. 71 BCGTC ............................ 52,53 
Exhaust Manifold ......................... 36 BCGTE ............................ 66,67 
Fuel Injector ............................. 61 
Fuel Pressure Test ......................... 61 
Fuel Pump ............................... 38 

Generator - Internal ...................... 75 
Remote Panels [BCGTC] ................. 54 
Remote Panels [BCGTE] ................. 68 

Gasdenser ............................... 38 
Generator Disassembly ...................... 8 
Generator Troubleshooting [Chart] ............ 64 
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Hardware Standards ..................... 7&80 
Hardware Torques ......................... 79 
Heat Exchanger ........................... 36 
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