




























GENERAL SPECIFICATIONS 

OIL FILTER 

FUEL 

SPARK PLUGS 

Fig. 2-4: TIP: Always change 
your engine oil before an 
extended storage period. 
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The oil filter used on an 5&5 4-1/8" bore V-Series engine should be designed for 1984-'99 big tw 
engines. Do not use a style designed for 1999-up big twin engines or anti-drainback style oil filte1 

The gasoline used in your 4-1/8" bore V-Series engine should have a minimum octane rating of 9 
Do not use fuel additives and try to avoid consistent use of methanol or ethanol blended fuels. 

5&5 4-1/8" bore V-Series engines use Champion RA8HC 12mm spark plugs that should be gapp1 
between .038- and .042-inch . Refer to your ignition manufacturer (if you are not using an 51 
1ST ignition) for any additional recommendations. 

S&S RECOMMENDED REGULAR SERVICE INTERVALS I 
Item Interval 

Engine oil & filter Change at 50, 500, 2,500 miles, every 2,500 miles thereafter 
or every six months, whichever comes f irst.' 

Air cleaner 
Inspect at 50 and 500 miles, every 2,500 miles thereafter. 
Replace every 5,000 miles.' 

Tappet oil screen Inspect at 50 and 500 miles, every 2,500 miles thereafter. 

Petcock, lines, Inspect at 50 and 500 miles, every 2,500 miles thereafter. 
& fittings vacuum lines 

Fuel tank filter screen & Every 5,000 miles. 
in-line fuel filter (if used) 

Engine idle speed 950-1,050 RPM. Check every 2,000 miles. 

Operation of throttle & Inspect and lubricate throttle cables at 500 miles and every 
enrichment device control 2,500 miles thereafter. 

Spark plugs 
Inspect every 5,000 miles. Replace every 10,000 miles or as 
needed. 

Engine mounts Inspect at 500 miles and every 5,000 miles thereafter. 

External fasteners Re-torque at 500 miles and every 5,000 thereafter. 
except engine head bolts 

' Replace more frequently if engine is operated in a dusty environment. 



Fig. 2-5 

Fig. 2-6 

~ - 2-7: Valve sizes: Intake 
2.00", Exhaust is 1.605". 

TORQUE SPECIFICATIONS 

Item Torque Recommended 

Rocker Box ~ " 100-120 in-lbs Loctite 243 

Rocker Box y,. " 18 ft-lbs Loctite 243 

Rocker arm support plate 15-18 ft-lbs 

Cylinder head bolts 8 ft-lbs, 18 ft-lbs, goo Oil threads 

Cylinder studs 10 ft-lbs Loctite 272 

Crankcase fasteners 
12-15 ft-lbs (~) 

18-20 ft-lbs (Y,.) 

Piston oilers 25 in-lbs Loctite 243 

Pinion nut 50 ft-lbs Loctite 272 

Tappet guide fasteners 90-120 in-lbs Loctite 243 

Pushrod locknuts 90-120 in-lbs 

Gear cover fasteners 120 in-lbs Loctite 243 

Timing hole plug 120 in-lbs Anti-seize 

Oil pump cover/mounting 90-120 in-lbs 
bolts (4) 

Oil pump top mounting (2) 60 in-lbs 

Intake manifold to head 16ft-lbs Loctite 243 

Intake manifold to carb 18ft-lbs Loctite 243 

Compression releases 32-37 ft-lbs Anti-seize 

Exhaust flange to head 18ft-lbs Anti-seize 

Head temp sensor 10-12 ft-lbs Anti-seize 

Knock sensor 11ft-lbs Anti-seize 

Crank position sensor 90-120 in-lbs 

Spark plug 11 -18 ft-l bs Anti-seize 

NOTE: 12 in-lbs equals 1 ft-lb 

FLYWHEEL SPECIFICATIONS 

Flywheel diameter 8.25" 

Rod length 7.668 " 

Crankpin diameter 1.500" 

Wristpin diameter .927" 

Sprocket & Pinion Shafts 1.250 " 

VALVE SPRING PRESSURE 

Cam Lift Closed Lbs Max. Lift Lbs Installed 
Spring Height 

.585 178 407 1.800 in 

.600 178 413 1.800 in 

.640 178 432 1.800 in 
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GENERAL SPECIFICATIONS 

Fig. 2-8 

Fig. 2-9 
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I SPECIFICATIONS AND WEAR LIMITS 
I 

Description Specification Wear limit 

Shaft in bushing .0007 " -.0018 " .0035" 

ROCKER ARM Bushing fit in rocker arm (tight) .0012" -.0032 " < .0012 " 

Rocker arm endplay .001 "- .012" 

Valve to guide fit intake .0012"-.0020" .0035" 

Valve to guide fit exhaust .0017" -.0025" .0040 " 

Valve guide in head (tight) .0015"-.0030" <.0015" I 
CYLINDER HEAD Valve seat in head (tight) .0050" -.0070" <.0050" 

Seat width intake .031" .041" 

Seat w idth exhaust .047" .057" I 
Valve stem protrusion 2.045 "-2.060" 2.080" I 

Fit in cylinder .002" -.0026 " .0055 " 

PISTONS Compression ring gap .017 "-.026 " .030" 

Oil r ing gap .010 "-.040 " .050" 

Side play .006"-.036 .040 " 
CONNECTING Wristpin in rod .0005"-.001" .002" 
RODS 

Crankpin running clearance .001 "-.0012 " .002 " 

Run out at bearing .0005" -.001 " .006" 

FLYWHEELS Timken endplay .001 "-.005 " .005 " 

Pinion bea ri ng f it .0004 "-.001 " .002" 

Breather gear endplay .005"-.015" .016" I 
Breather gear clearance .0015"-.003" .004" I 
Camshaft in bushing .0007"-.002" .003" 

CAM CHEST Camshaft endplay .005"-.015" .016" ~ 

Pinion shaft in bushing .001 " -.0025" .0035" I 

Bushing fit in gear cover (tight) .0007" -.0023" <.0006" 

Oil pump shaft .0005"-.0025 " .0035" I 

LIFTERS Lifter fit in guide .0006 "-.0017 " .0022 " 

4-1/8" Bore V-Series Case Tightening Sequence 

8 

7 

Install t he bolts and alignment studs, and then tighten the 5/16" fasteners t o 18-20 ft-lbs. The cen 
bolt is a 1/4" and is tightened to 12-15 ft-lbs. 



Fig. 2-10 

Fig. 2-11 

Fig. 2-12 

GENERAL SPECIFICATIONS 

Charging System Notes 

1- If you are going to use a 45 amp alternator you must install a 5&5® spacer (PN 31-4033). If you 
do not use this spacer the rotor could bottom out against the case when the sprocket shaft 
nut is tightened. 

Pinion Shaft Bearing and Race Specifications 

BEARING PINION SHAFT BEARING DIAMETER 
RACE DIAMETER 1.2498-1.2500 1.2500-1.2502 

1.7511 Red Blue 
to 5&5 31-4017 5&5 31-4018 

1.7513 H0®#24641-87 A H 0#24643-87 A 

1.7509 Blue White 
to 5&5 31 -4018 5&5 31-4005 

1.7511 H 0#24643-87 A H0#24626-87A 

1.7507 White Green 
to 5&5 31-4005 5&5 31-4016 

1.7509 H0#24626-87 A H 0#24628-87 A 

BEARING RACE DIAMETER 
MINUS PINION SHAFT BEARING CODE COLOR ROLLER DIAMETER 
BEARING DIAMETER 

.5005 to .5009 Green 
5&5 31-4016 

.2502" 
H 0#2468-87 A 

.5007 to .5011 White 
5&5 31-4005 

.2503" 
HO #24626-87A 

.5009 to .5013 Blue 
5&5 31-4018 

.2504" 
H0#24643-87 A 

.5011 to .5015 Red 
5&5 31-4017 

.2505" 
H0#24641-87 A 
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GENERAL SPECIFICATIONS 

BASIC STARTING 
INFORMATION 

FIRST START-UP 

1ST START-UP 

1- Start by removing the check ball plug and tappet screen and spring from the crankcase and th 
spark plugs from the heads. 

2- Connect a battery charger and then ground the plug wires to the cylinder head with eithe 
jumper wires or test plugs. 

3- Turn the ignition on and crank the engine over (no more than 10 seconds at a time) until yo 
purge the air from the oil system. 

4- If oil fails to appear at this time, verify that the oil lines are routed correctly and the tank has o,· 

5- Once you see oil circulating in the tappet port, reinstall the tappet screen and check be 
and spring . When you crank the engine without the plugs in the oil pump, some oil m< 
spew out. This is normal. 

6- Start the motorcycle and verify that it has proper oil pressure. 

7- Allow the engine to run for approximately one minute at an engine speed between 1250 ar 
1750 RPM . Do not snap the throttle open or place any real load on the engine as the he< 
gaskets are easily damaged during this time. 

8- Use this time to verify that oil is circulating back to the oil tank and the oil pressure is correc 

9- Shut off the engine and look for any obvious leaks and let the engine cool down until it is co 
to the touch. 

10- Start the engine again and allow it to reach about 150-degrees in the cylinder area-do nc 
run the engine for more than four minutes at this point-then shut it off and let it cool to roo 
temperature. 

11- Look for leaks or any other obvious problems while the engine is cooling down to roo 
temperature again. 

12- Repeat the start-up procedure about four more times, going up 10-degrees in the cylind 
temperature and allowing the engine RPM to get up to 2500 RPM . 

13- Follow the break-in procedures listed in the chart found in this section . 

1-
NOTE: If you are starting a 
new engine with an IST 
ignition, please follow steps 2_ 
1-5 from the f irst start-up 
information above. 

Follow this procedure for the first time you start your motorcycle with the S&S 1ST igniti< 
installed-you will not need to do this again. The 1ST will learn your motorcycle and tune its1 
to it as you ride once this step is completed. 

Connect a battery charger and then ground the plug wires to the cylinder head with eitr 
jumper w ires or test plugs. 
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3- Turn the ignition on and crank the engine over for five seconds. 

4- Leave the ignition switch on for at least five seconds longer so the 1ST can identify the type 
motorcycle it is connected to. 

5- Switch the ignition off, install the plugs and connect the plug wires. This ignition st< 
procedure will generate a fault code indicating a coil failure . 

6- Clear the code by switching the ignition on and off 50 times. 

7- Start the motorcycle up and allow it to idle while you verify oil pressure and that there are no leal 

8- The initial start-up map in the ignition is probably not the optimum design, but within 3 tc 
hours of operation the 1ST will have created the best map for your engine. 

9- Ride the motorcycle as you would normally, being sure to include hills, highway speeds (for 
least 20 minutes at a time) and around town. Be sure to use the throttle in as many settings 
possible-without going past the suggested break-in procedures! 

10- Once the engine is completely broken in, the 1ST will have kept pace with it and will be tunc 
to optimize the engine's performance. 

11- Do not run the engine on a dyno until the 1ST has had time to tune itself to your engine age: 
paying attention to the break-in procedure. 



GENERAL SPECIFICATIONS 

VFI START-UP 

1- Turn the ignition and kill switch on. Listen for the fuel pump as it pressurizes. 

:P: The VFI module must 2- Do not twist the throttle open to prime the system. 

! loaded with a correct 3-
,erating code (.H86) and a 

Press the starter button and let engine crank over--do not twist the throttle. If the engine is 
extremely hard to start-hot or cold-contact the 5&5 Tech Line or visit www.sscycle.com for 
the location of the closest VFI Tuning Center. ap that will work for your 

!ar of motorcycle. 

:ARBURETED START-UP 

OIL PUMP PRIMING 

4- Allow the motorcycle to run while you verify oil pressure and proper circulation. 

5- Follow all proper break-in procedures. 

1- The 5&5 G carburetor has a mixture enrichment/fast idle lever used to aide in cold starts and 
help during the warm-up period. Do not ride the motorcycle with the lever engaged. 

2- Turn the fuel supply valve on and twist the throttle twice to prime the carburetor-extremely 
cold days may require additional priming. 

3- Pull the fast idle lever up, turn on the ignition and press the start button. 

4- If the engine does not start after five seconds of cranking, shut the ignition off for 15 seconds 
to let the starter cool. 

5- Open the throttle slightly and press the starter button again. 

6- Once the engine is running, use the fast idle lever to maintain the proper engine speed 
required during warm-up. 

7- When the engine has fully warmed up, be sure to disengage the fast idle lever. Also, when you 
are starting a hot engine, the fast idle lever is not required. 

Engine Out of Bike or Oil Tank Above Oil Pump 

1- Start by removing the check ball and spring. 

2- Attach a 12-inch length of clear tubing to the oil pump supply fitting and position it so it 
stands vertically-if the engine is already in a motorcycle, just use the installed oil line for 
this procedure. 

3- Fill the tubing with the oil you will use in the motorcycle when it is on the street. 

4- Rotate the pump driveshaft gear towards the right side of the engine, refilling the tubing until 
no air bubbles come out of the check ball cavity. 

5- Put the check ball and spring back in place and put a protective cap or seal over the supply fitting . 

Oil Tank Below Oil Pump 

1- Verify that your oil lines are connected in the right positions. 

2- Remove the oil pump check ball and spring. 

3- Pour engine oil into the check ball port until it fills up. Allow it to drain down and note the 
time that elapses. Refill the port and continue to watch it drain down until it reaches the 
slowest possible time. 

4- Fill the port one last time and put the check ball and spring back in place. 
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ROCKER BOXES AND ARMS 

ROCKER BOX REMOVAL 

Fig. 3-1: TIP: Removal and 
installation of S&S® rocker 
boxes in the frame is made 
much easier by using the 
S&S Rocker Cover Wrench 
(PN 53-0040). 

Fig. 3-2 & 3-3 
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1- If it is possible, clean the engine to avoid allowing any debris to fall in during disassembly. 

2- The top rocker cover comes off by removing six 1/4 x 20 bolts. Follow the sequence showr 
the diagram below to prevent warping the cover. 

1 

@ 

3- Now remove the pushrod tube retainers and collapse the assemblies to reveal the pushrod 

4- The next step depends on whether or not your engine is still in a motorcycle. If it is still in · 
chassis, put the bike on a lift that allows you to raise the rear wheel off the ground. N 
remove the spark plugs, put the transmission in top gear and rotate the rear wheel until · 
front pushrods are at TDC on the compression stroke. You should be able to rotate 
pushrods with slight finger pressure now that the valve spring pressure has been removec 
your engine is on a bench, use a breaker bar and output shaft wrench to rotate the motor 

5- Once the push rods have movement, remove the two 1/4 x 20 hex bolts from the center of · 
rocker arm support. 

6- Remove the four rocker arm support bolts in the sequence shown below. 

7- Gently slide the rocker arm shafts and rocker arms out of the support plate. Take your time ; 
keep the parts in order for assembly in their original positions. 

8- Remove the lower rocker base by taking out six 5/16-18 bolts. 
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