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REMANUFACTURING SERVICES

REMANUFACTURING

S&S® Cycle's professional remanufacturing services are available to all authorized S&S deale
an authorized S&S dealer you have the ability to send S&S components in to have
remanufactured to factory fitment specifications. From engines to oil pumps, pretty much an
component can be remanufactured. This means that rather than replace an engine when
run its course — for about half the cost of a new engine, trained S&S remanufacturing techn
can return your customer’s engine to factory specifications. The remanufactured engine will
new bearings and bushings (as required), new pistons, oil pump components, head
camshaft(s), tappets, gaskets, seals and replacement hardware. Additionally, the carburetor v
remanufactured. A remanufactured S&S engine carries a full one-year parts and labor warre

What's Included?

Typical S&S remanufacturing procedures available for S&S P-Series, SH-Series, V-Series,
and T-Series engines:
e Crankcases — replace bearings and refit pinion race
e Gear Cover - replace camshaft and pinion bushings
e Flywheel Assembly — repair flywheels, rebuild connecting rods and replace pinion shaft
crankpin, true and balance assembly
e Cylinder Heads — remanufacture with new oversize valves and springs and replace seals
e Cylinders and Pistons — bore and hone cylinders to accommodate new pistons and rings
e Oil Pump - remanufacture with new gears, seals and gaskets
e Carburetor — remanufacture to factory new specifications
e Reassemble — complete assembly with new camshaft(s), tappets, gaskets and seals

S&S Machine Shop Services Available:

e Hot Set Up Kit® installation - including machine cases, fit pistons and rings to cylinder:
assemble engine

e Timken® sprocket shaft bearing conversion in 2003-later stock Harley-Davidson® Twin (
88® and Twin Cam 96™ crankcase

e Machine S&S heads to raise compression ratios

e Dual-plug S&S heads for shovels

Fit pistons to cylinders

Install thrust washers in flywheel assembly

Install valve guides and seals

Machine crankcase breather bore

Machine crankcase spigot bores for big bore kits

e Machine gasket surfaces — cylinder heads, cylinders, and cases






NATURAL FINISH

Buying an assembled engine from S&S is
the surest way to get S&S quality from
start to finish. S&S parts and S&S expert
assembly! But how do you know for sure
that the engine you have was really
assembled by S&S, and how do you know
that all the parts in it are S&S products?
The answer is simple. All complete
engines assembled by S&S come with a
certificate of authenticity that lets you
know that you have the real deal. Beware
of any engine that does not come with a
certificate of authenticity. Insist on the
real deal. Insist on a certified S&S
assembled engine!
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S&S® TOOLS

Timken Bearing Installation Tool

53-0452 MAIN JET TOOL
For changing main jets in all S&S
carburetors using #72 series jets.

53-0060 SPROCKET SHAFT BEARING
AND SEAL INSTALLATION TOOL

Tool kit includes, an installer and four adapters
packaged in a sturdy hard case with foam
padding. Adapters are also available individually.

53-0040 ROCKER COVER WRENCH SET

Helpful in areas where the motorcycle frame
may prevent the use of conventional tools.
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53-0051 CYLINDER TORQUE PLATE KIT

The S&S cylinder torque plate kits are used to simulate
operating stress conditions when boring and honing
aluminum cylinders. The kit includes a head and base
end plate, four long, Grade-8 socket head cap screws
and a stop arm to keep the cylinder and plates from
turning while honing.

NOTE: See the S&S Dealer Catalog or visit the S&S Website for further information.
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S&S TOP DEAD CENTER TOOL
The S&S Top Dead Center Tool makes it easy to find
exact top dead center in any engine. This is the best
way to calibrate your degree wheel when dialing in
cams, or performing any number of checks and
modifications based on the position of the
crankshaft. Available for engines with 14mm or
12mm spark plug holes.

12mm e 53-0322

CONNECTING ROD CHECKING PINS

These pins are used to check alignment of connecting

rods with crankcase cylinder decks.

53-0004

_S&S® TOOLS

53-0020 DEGREE WHEEL KIT

The multipurpose S&S degree wheel can be used to
do ignition timing, crankcase breather timing, cam
degreeing, or you name it. This aid is a must for
every well equipped engine building shop.

53-0045 S&S TWO-PIECE

COMPRESSION RELEASE SOCKET KIT

Allows in-frame installation of S&S compression
releases and protects wiring from damage during
installation.

S&S ENGINE STAND

S&S engine stands are ideal for use in the workshop
or as a display stand for engines or crankcases.

1936-'99 Big Twin Engines . ...... 53-0141
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SAFETY GUIDELINES

This manual was created to help you maintain your S&S® engine. It outlines the procedure
necessary for both a home mechanic or shop technician to ensure that the S&S engine in your bik:
lasts as long as possible. Obviously there are some safety considerations we ask that you read an:
follow before you turn any wrenches.

10-

11-

Gasoline is extremely flammable and as such, explosive. When you are servicing the carb o
fuel-injection unit, gasoline could leak out and come in contact with the motorcycle. For thi
reason, try not to work on a hot motorcycle or have an open flame near the gas or fumes i
gives off. Smoking is not recommended when you work near gasoline.

Be sure to wear protective glasses or goggles when you work with compressed air. Small chig
of metal or debris can easily be projected into your eye from the air pressure. Also, never air
an air hose nozzle at yourself or anyone else since debris in the line can be shot out wit
tremendous force.

Chemicals and solvents have many potential dangers. These can be found by reading the lab¢
on the container. Please take the time to do so.

Allow a hot motorcycle to cool off before you work on it. It's easier to do things the right wa
when you are not trying to avoid being burned.

Always disconnect the battery when you work on your motorcycle to avoid accidentall
engaging the starter or damaging electrical components.

Read the instructions before you start any service work. If you are unsure of how a procedur
is done, additional instruction sheets are available at www.sscycle.com or call the S&S Tech Lin
for help.

Consult the appropriate service manual for the vehicle you are working on for any procedur
outside of this service manual.

Start any and all service work with a clear head. Do not attempt to service or repair your 5&
engine when tired or under the influence of alcohol or drugs.

Be sure that all fuel and oil lines are routed properly and cannot make contact with a movin
or hot part of the motorcycle.

Before you ride a motorcycle equipped with an 4-1/8" bore V-Series engine, make sure that tt
throttle cables are not binding and are routed properly. Also turn the handlebars fully to eac
side to ensure there is no restriction in the throttles operation at that point. Properly route
and adjusted cables will allow the throttle to snap back into position when you release it.

Exhaust fumes are poisonous and can kill you. Please make sure that you have adequa
ventilation when working on or tuning your motorcycle.

The right tools make servicing your engine much easier. Be sure that you have all of tr
specialty tools specified in each segment of this manual.



SERVICE PREPARATION

PRODUCT REFERENCES

TECHNICAL ASSISTANCE

PRODUCTION BIKE
INFORMATION

INTRODUCTION

S&S® supports the efforts of our customers in performing work on their own motorcycles. It is
up to the individual to determine if he or she has the skills necessary to perform any of the
procedures outlined in this manual. If a task or procedure is beyond your comfort level after
reading the proper section of the manual, a list of S&S dealers is located on our web page at
www.sscycle.com. Any of these shops or dealers can assist you.

Proper preparation will ensure that the job is done efficiently and safely. A clean work area at
the start of each job will allow you to complete the work as easily and quickly as possible while
preventing lost or misplaced tools and parts. A dirty motorcycle should be cleaned up before
starting work; often this may assist in finding the true cause of a mechanical problem or may
identify additional areas of concern.

Required tools should be identified before the job is started. This manual will identify when
specialty tools are required or recommended. Often the use of a specialty tool will make the
job easier and prevent damage or injury.

The use of the term Harley-Davidson®, or the use of any other H-D® terms such as Twin Cam
88@ or Evolution® is for reference purposes only and does not imply an endorsement by Harley-
Davidson, Inc.

Where reference is made to a specific brand name product, tool, or instrument, an equivalent
or like product may be used in place of the one mentioned. Any reference to the use of a
brand name product, tool, or instrument does not constitute an endorsement or
recommendation of that product by S&S Cycle, Inc.

SSW+ engines are equivalent to and are now referred to as 4-1/8" bore V-Series engines.

For technical assistance with any S&S product, send an email to sstech@sscycle.com or call
608-627-TECH between 8am and 5pm CST, Monday through Friday. Also you can visit
www.sscycle.com and download additional instruction sheets for the component you are
working on.

Due to strict guidelines enforced by the EPA, the OE manufacturer of your motorcycle
instructs S&S Cycle to build your motor to exacting emission specifications. For that reason
we suggest you contact that manufacturer for a list of differences between standard S&S
4-1/8" bore V-Series motors and the unit found in your motorcycle.
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GENERAL SPECIFICATIONS
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Fig. 2-1

Fig. 2-2

The S&S 4-1/8" bore V-Series engine you have purchased is an air-cooled, V-Twin. It is designed t«
offer proven performance and reliability. Specifications for the three sizes V111 (111ci), V11°
(117ci) and V124 (124ci) engines referred to in this manual are based on their original factor
production designs. Some changes may have been made by the Original Equipment manufacture
of your motorcycle to meet stringent EPA requirements. For that reason we suggest you contac
that manufacturer for a list of differences between production S&S 4-1/8" bore V-Series motor:
and the EPA mandated version found in your motorcycle.
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ENGINE A B
124" | 15.985" | 20.676"
117" | 15.869" | 20.581"
111" | 15.754" | 20.485"

SECTION A-A

The height of a V124 is .093" taller than a stock 1984-'99 big twin engine and its width is .312
wider.

Displacement:

111 cubic inches or 1819¢cc 117 cubic inches or 1918cc 124 cubic inches or 2032cc
Bore and stroke: 4-1/8 x 4-1/8"  Bore and stroke: 4-1/8 x 4-3/8" Bore and stroke: 4-1/8 x 4-5/8
Compression ratio: 9.7:1 Compression ratio: 10.2:1 Compression ratio: 10.8:1
Cam: S&S 585 Cam: S&S 600 Cam: S&S 640

Combustion chamber volume: 91cc for all.
Head gaskets: Composite .048" compresses to .043".

CAM CHART e ourion | iR | @Be

Sk Ricgmm'i‘:nﬁ op‘;‘;:?(':‘&* DpE::?glsotse Intake | Exhaust Intake | Exhaus
e | 9sto 05 | 207450 60°20° | 2a5° | 260° | .585* | .186" | .180"
w5 | 951101051 | 200550 60°20° | 255° | 260° | .600" | 218" | .198"
o 1051 t0 15| 25%0° 65200 | 265° | 265° | .640" | 222" | .192




BREAK-IN AND OIL
RECOMMENDATIONS

OIL RECOMMENDATIONS

3. 2-3: NOTE: Heavier oil
[l make starting more
Fficult in cold weather.

PRIMARY
CONSIDERATIONS

The first few rides on your new S&S® 4-1/8" bore V-Series engine are the most important. As with
any air-cooled engine, heat is the major enemy you can encounter. Your engine cools as air flows
past the cylinder fins and the oil circulates. Sitting still for extended periods of time—at a crowded
bike rally in traffic—will prevent air from flowing past the engine. It should be avoided anytime
possible—but especially during the break-in period, try to maintain airflow for the engine at all
times.

S&S suggests you try to maintain oil temperatures of 180° to 250° F. Use an oil cooler if it is necessary
to maintain this temperature range.

Initial Riding Note

1-  Oil temperature is a big concern with your new engine. Be aware that your new 4-1/8" bore
V-Series engine will have slightly higher oil temperatures for its break-in period. Do everything
you can to keep the oil temperature as low as possible during break-in.

The Best Break-in Procedure for 4-1/8" Bore V-Series Engines

1-  The first 50 miles should be ridden very conservatively, allowing edges and surfaces inside the
engine to wear into each other.

2-  Keep the RPM level below 2500 if possible—but be conscious not to lug the engine.

3- Change the engine oil at the 50-mile point.

4-  For the next 500 miles try to keep the RPM level below 3500.

5-  Avoid lugging the engine or maintaining a constant RPM level for any appreciable time.
6- Change the oil at 500 miles.

7

From 500 to 1,000 miles, ride the motorcycle normally, but be conservative with the harsh
treatments. Avoid racing, burnouts or dyno runs.

8- Once you achieve 1,000 miles on the engine, verify the ignition and carburetor settings and
change the oil. The break-in procedure is done.

It is up to you as to whether you choose to use petroleum-based oil or a synthetic brand of oil.

Original equipment 4-1/8" bore V-Series engines in production motorcycles should follow the oil
recommendation of the vehicle manufacturer.

Regardless of what type you select, be sure to only use oil specifically designated for use in an
air-cooled motorcycle and utilize the viscosity suggested for the temperature you will be
operating your motorcycle in.

VISCOSITY AMBIENT TEMPERATURE (°F)
SAE 20W50 Above 30°-100°
SAE 50 Above 60°-100°
SAE 60 Above 80°-100°

1- 4-1/8" bore V-Series engines are assembled with the sprocket shaft oil seal oriented for a wet
primary. If you plan to use an open primary you will need to remove the sprocket shaft oil seal
(PN 31-4010) and replace it with a new seal installed with the lip facing the flywheels.
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GENERAL SPECIFICATIONS

OIL FILTER

FUEL

SPARK PLUGS

Fig. 2-4: TIP: Always change
your engine oil before an
extended storage period.

2-4

The oil filter used on an S&S 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 filte

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

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

$&S RECOMMENDED REGULAR SERVICE INTERVALS

Item

Interval

Engine oil & filter

Change at 50, 500, 2,500 miles, every 2,500 miles thereafter
or every six months, whichever comes first.'

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,
& fittings vacuum lines

Inspect at 50 and 500 miles, every 2,500 miles thereafter.

Fuel tank filter screen &
in-line fuel filter (if used)

Every 5,000 miles.

Engine idle speed

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

Operation of throttle &
enrichment device control

Inspect and lubricate throttle cables at 500 miles and every
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
except engine head bolts

Re-torque at 500 miles and every 5,000 thereafter.

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




Fig. 2-5

Fig. 2-6

3. 2-7: Valve sizes: Intake
2.00", Exhaust is 1.605".

GENERAL SPECIFICATIONS

TORQUE SPECIFICATIONS l
Item Torque Recommended
Rocker Box 4" 100-120 in-lbs Loctite 243
Rocker Box %s" 18 ft-lbs Loctite 243
Rocker arm support plate 15-18 ft-lbs
Cylinder head bolts 8 ft-lbs, 18 ft-Ibs, 90°| Qil threads
Cylinder studs 10 ft-lbs Loctite 272
Crankcase fasteners 1;:;{5] :::E: ?;2)
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-lIbs
bolts (4)
Oil pump top mounting (2) | 60 in-lbs
Intake manifold to head 16 ft-lbs Loctite 243
Intake manifold to carb 18 ft-lbs Loctite 243
Compression releases 32-37 ft-lbs Anti-seize
Exhaust flange to head 18 ft-lbs Anti-seize
Head temp sensor 10-12 ft-lbs Anti-seize
Knock sensor 11 ft-lbs Anti-seize
Crank position sensor 90-120 in-lbs
Spark plug 11-18 ft-lbs Anti-seize
NOTE: 12 in-lbs equals 1 ft-Ib
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 sp",'!:f;aﬂ:%ht

.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

SPECIFICATIONS AND WEAR LIMITS

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"
CYLINDER HEAD | Valve seat in head (tight) .0050"-.0070" <.0050"
Seat width intake .031" .041"
Seat width exhaust 047" .057"
Valve stem protrusion 2.045"-2.060" 2.080"
Fit in cylinder .002"-.0026" .0055"
PISTONS Compression ring gap .017"-.026" .030"
Qil ring gap .010"-.040" .050"
Side play .006"-.036 .040"
CONMECTING Wristpin in rod 20005"-.001" 002"
i Crankpin running clearance .001"-.0012" 002"
Run out at bearing .0005"-.001" .006"
FLYWHEELS Timken endplay .001"-.005" .005"
Pinion bearing fit .0004"-.001" .002"
Breather gear endplay .005"-.015" .016"
Breather gear clearance .0015"-.003" .004"
Camshaft in bushing .0007"-.002" .003"
CAM CHEST Camshaft endplay .005"-.015" .016"
Pinion shaft in bushing .001"-.0025" .0035"
Bushing fit in gear cover (tight)| .0007"-.0023" <.0006"
Qil pump shaft .0005"-.0025" .0035"
LIFTERS Lifter fit in guide .0006"-.0017" .0022"

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

Fig. 2-9

Install the bolts and alignment studs, and then tighten the 5/16" fasteners to 18-20 ft-Ibs. 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 S&S® 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.

= e

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 S&S 31-4017 S&S 31-4018
1.7513 HD®#24641-87A HD#24643-87A

1.7509 Blue White

to S&S 31-4018 S&S 31-4005
1.7511 HD#24643-87A HD#24626-87A
1.7507 White Green

to S&S 31-4005 S&S 31-4016
1.7509 HD#24626-87A HD#24628-87A

BEARING RACE DIAMETER
MINUS PINION SHAFT BEARING CODE COLOR ROLLER DIAMETER
BEARING DIAMETER
S&S 31-4016 u
.5005 to .5009 Green HD#2468-87A .2502
. S&S5 31-4005 "
.5007 to .5011 White HD #24626-87A .2503
S&S 31-4018
.5009 to .501 . "
09 to .5013 Blue HD#24643-87A 2504
S&S 31-4017
5011 .501 . '
5011 to .5015 Red HD#24641-87A 2505
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GENERAL SPECIFICATIONS

BASIC STARTING
INFORMATION

FIRST START-UP

IST START-UP

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

2-8
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12-

13-

10-

11-

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

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

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.

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

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.

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

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 hesz
gaskets are easily damaged during this time.

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

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

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

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

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.

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

Follow this procedure for the first time you start your motorcycle with the S&S IST ignitic
installed—you will not need to do this again. The IST will learn your motorcycle and tune itst
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 eitk
jumper wires or test plugs.

Turn the ignition on and crank the engine over for five seconds.

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

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.

Clear the code by switching the ignition on and off 50 times.
Start the motorcycle up and allow it to idle while you verify oil pressure and that there are no leal

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

Once the engine is completely broken in, the IST will have kept pace with it and will be tun
to optimize the engine’s performance.

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



VFI START-UP

P: The VFI module must
: loaded with a correct
serating code (.H86) and a
ap that will work for your
2ar of motorcycle.

CARBURETED START-UP

OIL PUMP PRIMING

GENERAL SPECIFICATIONS

Turn the ignition and kill switch on. Listen for the fuel pump as it pressurizes.
Do not twist the throttle open to prime the system.

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&S Tech Line or visit www.sscycle.com for
the location of the closest VFI Tuning Center.

Allow the motorcycle to run while you verify oil pressure and proper circulation.
Follow all proper break-in procedures.

The S&S 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.

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

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

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

Open the throttle slightly and press the starter button again.

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

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.

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.

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

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.

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

Verify that your oil lines are connected in the right positions.
Remove the oil pump check ball and spring.

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.

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
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.

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).

__- -J____.--

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 pushrods 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.

Fig. 3-2 & 3-3

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.
















































































































































OIL PUMP

6- Depending on the year and configuration of your motor there are either two hex-head or
Allen-head screws holding the main body on still. Remove them.

7- Slide the pump out about 1/2"” to remove the drive gear and key from the pump driveshaft.
8- With the pump assembly off of the engine case, you can now remove the gears.

Fig. 4-5




OIL PUMP

SERVICE

Fig. 4-6 & 4-7: TIP: Use the
S&S® oil pump rebuilding kit,
PN 31-6300, to make this a
complete service. Also, make
sure the flat side of the
pump shaft seal faces the
driver during installation.

Using oil pump components
other than those provided by
S&S may result in an oil leak,
insufficient oil pressure and
possible engine damage.

Fig. 48 & 4-9 [T

Inspect the pump, gears, body and the cover where they ride for chips, scrapes, nicks or gouges.

Typically the pump shaft seal should be replaced when the assembly is being serviced.
Remember to put the new seal in with a driver designed specifically for this task—follow the
instructions included from the manufacturer of the tool you utilize.

The check ball seal can be reseated in two ways. First, use a cutting tool designed specifically
for the operation, clean the pump body out and then drop a ball into the seat and use a seat
driver to reshape the new seating area. Second, if you don't have access to a seat cutting tool,
use an old 1984-'99 big twin pushrod coated with lapping compound and spin it to cut a new
sealing surface. Be sure to wash the body out with solvent then warm soapy water to remove
all of the lapping compound.




OIL PUMP

INSTALLATION

Gasket sealant may interfere
with engine lubrication if
allowed to enter oil pump or
passages machined in case.
Damage related to improper
use of gasket sealant will
not be covered under the
S&S warranty.

TIP: If the pump driveshaft
is still in your engine install
the return gear and the key
on the shaft. Then slide it
into the body, install the
feed gears and push the
driveshaft out. This will
allow you to install the key
and circlip.

Be sure that you do not
bend the circlip. If it comes
loose, the key may fall out.

OIL PUMP PRIMING

Air lock or cavitation can
occur if trapped air is not
released from oil pump
after installation. It can
occur with a new pump as
well as a used pump that
has been removed from
engine, and interferes with
oil circulation.

4-6

10-

11-

Start the assembly process by coating all the moving parts with assembly lube.

Build the majority of the pump off of the motor to allow yourself one last chance to inspect
everything easily.

Be sure to use an S&S® gasket designated specifically for 4-1/8" bore V-Series engines between
the pump body and crankcase. The gasket is cut different than a stock H-D® or aftermarket
design and matches up to the flow path of an S&S oil pump. Be sure the gasket does not make
contact with any of the gears.

Slide the pump and shaft into the crankcase—but not all the way in—keeping pressure on
the oil pump shaft from the outside.

When the shaft comes through the bushing and is even with the pinion gear, slide the pump
drive gear into place and then slide the shaft all the way through.

Install the two hex-head or Allen-head screws into the pump body and the gasket to hold them
in place, but do not tighten them beyond hand tight.

Rotate the gear around so you can insert the key into its groove on the pump shaft. Then, put
the snap ring on the shaft with the rounded edge facing towards the oil pump drive gear.
Install the pump body cover and its four screws hand tight. Rotate the drive gear and wiggle
the pump body looking for the spot where the shaft spins smoothest.

Tighten the four body cover bolts in a cross-pattern and torque them to 90-120 in-lbs of torque.
As you tighten them be sure to roll the drive gear and ensure the pump does not bind.

Now tighten the two hex-heads or Allen-head screws at the top of the pump body to 90-120 in-
Ibs of torque.

Pour engine oil into both the check ball and pressure relief orifices and install all the related
components in each.

Engine Out of Bike or Oil Tank Above Oil Pump

1-

Start by removing the check ball and spring.

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.

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

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

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

;2

Verify that your oil lines are connected in the correct positions.
Remove the oil pump check ball and spring.

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.

Fill the port one last time and put the check ball and spring back in place.



4-7









































































































































































































	COVER
	REMANUFACTURING SERVICES
	ENGINE CERTIFICATION
	S&S® TOOLS
	53-0452 MAIN JET TOOL
	53-0060 SPROCKET SHAFT BEARING AND SEAL INSTALLATION TOOL
	53-0040 ROCKER COVER WRENCH SET
	53-0051 CYLINDER TORQUE PLATE KIT
	S&S TOP DEAD CENTER TOOL
	CONNECTING ROD CHECKING PINS
	53-0020 DEGREE WHEEL KIT
	53-0045 S&S TWO-PIECE COMPRESSION RELEASE SOCKET KIT
	S&S ENGINE STAND

	TABLE OF CONTENTS
	INTRODUCTION
	SAFETY GUIDELINES
	SERVICE PREPARATION
	PRODUCT REFERENCES
	TECHNICAL ASSISTANCE
	PRODUCTION BIKE INFORMATION

	GENERAL SPECIFICATIONS
	CAM CHART
	BREAK-IN AND OIL RECOMMENDATIONS
	OIL RECOMMENDATIONS
	PRIMARY CONSIDERATIONS
	OIL FILTER
	FUEL
	SPARK PLUGS
	S&S RECOMMENDED REGULAR SERVICE INTERVALS
	TORQUE SPECIFICATIONS
	FLYWHEEL SPECIFICATIONS
	VALVE SPRING PRESSURE
	SPECIFICATIONS AND WEAR LIMITS
	PINION SHAFT BEARING DIAMETER
	BEARING CODE COLOR
	BASIC STARTING INFORMATION/FIRST START-UP
	1ST START-UP
	VFI START-UP
	CARBURETED START-UP
	OIL PUMP PRIMING

	ENGINE COMPONENTS
	ROCKER BOXES AND ARMS
	ROCKER BOX REMOVAL
	ROCKER ARM BUSHING
	ROCKER ARM ROLLERS
	ROCKER BOX INSTALLATION

	CYLINDER HEADS
	HEAD REMOVAL
	HEAD SERVICE
	VALVE GUIDES
	VALVES
	VALVE INSTALLATION
	VALVE SEAT
	VALVE SPRING
	VALVE SPRING PRESSURE
	HEAD INSTALLATION

	CYLINDERS
	REMOVAL
	MOUNTING TORQUE PLATES
	BORING AND HONING
	BORING
	PISTON OVERSIZE
	HONING
	INSTALLATION

	PISTONS
	REMOVAL
	RING REPLACEMENT
	INSTALLATION

	CRANKCASES
	DISASSEMBLY
	SERVICE
	REASSEMBLY
	CHECK BEARING ENDPLAY
	CASE VENTILATION
	TYPICAL OILING DIAGRAM

	CAM CHEST, PUSHRODS AND TAPPETS
	PUSHROD REMOVAL
	SERVICE
	INSTALLATION
	CAM COVER AND CAM REMOVAL
	SERVICE
	CAM GEAR MEASURING
	INSTALLATION
	TAPPETS AND TAPPET BLOCK REMOVAL
	SERVICE
	INSTALLATION


	OIL PUMP
	REMOVAL
	SERVICE
	INSTALLATION
	OIL PUMP PRIMING

	FUEL INJECTION
	REMOVAL
	SERVICE
	INSTALLATION
	PRO TUNE II - MAIN SCREEN

	CARBURETOR
	REMOVAL
	SERVICE
	INSTALLATION
	S&S SUPER G JETTING

	COMPRESSION RELEASES
	REMOVAL (ENGINE IN FRAME)
	REMOVAL (ENGINE ON A BENCH)
	INSTALLATION
	WIRE ROUTING
	WIRING
	TYPICAL WIRING DIAGRAM

	IST IGNITION
	CYLINDER HEAD TEMPERATURE SENSOR
	KNOCK SENSOR
	MAP SENSOR
	CRANK POSITION SENSOR
	COIL
	IST WIRING HARNESS
	IST WIRING HARNESS
	IST MODULE
	4-1/8" BORE V-SERIES INSTALLATION KIT PN: 55-1050
	4-1/8" BORE V-SERIES IGNITION HARNESS PN: 55-1048
	VOES CONSIDERATIONS

	TROUBLESHOOTING
	ELECTRICAL CONCERNS
	OIL CONCERNS
	PERFORMANCE ISSUES
	LOW DYNO NUMBERS
	LOW DYNO NUMBERS WITH VFI
	COMPRESSION RELEASES

	ILLUSTRATIONS & WARRANTY
	S&S® SUPER STOCK® CYLINDER HEADS FOR 4-1/8" BORE V-SERIES ENGINES
	S&S® SPECIAL APPLICATION CRANKCASE FOR 4-1/8" BORE V-SERIES ENGINES
	S&S® SPECIAL APPLICATION CRANKCASE FOR 4-1/8" BORE V-SERIES ENGINES
	SUPER E & G CARBURETOR
	VFI INDUCTION SYSTEM
	VFI TUNED INDUCTION SYSTEM
	TEARDROP INDUCTION SYSTEM
	OIL PUMP, HVHP
	DIE-CAST ROCKER COVERS FOR 1999-UP BIG TWIN ENGINES
	WARRANTY - ASSEMBLED
	WARRANTY- UNASSEMBLED
	WARRANTY- STANDARD PARTS
	WARRANTY RETURNS

	DYNO CHARTS
	OVERVIEW OF S&S®

