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INTRODUCTTION

The Hercules G4800 series Natural Gas engines consists of three gix cylinder
models, natural aspirated, turbocharged, and turbocharged with after cooling. All are
overhead valve, four cyvele, heavy—duty commercial type engines. The engines are built

' ms vertical engines (piston motion in a vertical plane). Extensive tests, both
- laboratory and field, have proven that these engines are adaptable to purposes for
- which such sizes and types are required.

All locations given as right-hand (R.H.) or left-hand (L.H.) have reference to
the observer’s position when facing the flywheel or clutch. The front of the engine
is the timing gear end. The flywheel and clutch end is the rear of the engine.
Therefore, when reference is made to No. 1 cylinder or front main bearing, it is always
the one nearest the timing gears. Cylinders, connecting rod, etc., are numbered from
the front or timing gear end of the engine. All dimensions are given in inches and
fractions of inches, except as otherwise noted. All weights and measures are in United
States avoirdupois or liquid measure standards.

L]

. This baok:is divided into the following sections, which appear in the order named
Specifications; Operation, Lubrication, Description and Maintenance, Trouble Shooting,
Fits and Tolerances.

. ‘ When necessary to refer to accessories which are not furnished by Hercules®
- Engines, Inc., information and comments given are general and may not apply to the
specific accessory used.

As an__dperator, you owe it to yourself to read this book carefully.
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GTA4800
Cu. inch displacement............ cecasanna Gt et tesetcvnsesaraanena 478
Bore and sStrOKe..s v ertasessncnaa caraearaa Chaaaerasanaa .4 56"x 4. 88"
Number of cylinders....vsecceacas. fheees Fereasaean e 6
FiIring OYder...veevessneosesssnncccnsnnannsen e hsesaaar e 1-5-3-6—2~4
Compression ratio standard...ci vt vveeeetoennsensonnnnnonnns .10:1
Cylinder COmMpPresSsSion PresSULe..eeevecsvenosnsonsasnons .200 - 250 psi
Lengtl. i st i s st evetoeensconsnsvsesassnssvasssssssnnsenesasasb0,50"
2 (= e o | 53.44"
L+ = o 31.32"
Welght OuPilUseieeieeeerorrennennnsesasnsssosensssnsaniannens 1850 Lbs.
Cooling-belt driven centrifugal pump-duel belts-standard....... cunas

Water pump - Fan assembly.........Mounted on front of cylinder Block
Cocling system (U.S. gallons) incl. engine radiator & hoses....7.75
Cooling capacity-Max. ambient at sea level....... .1800 RPM full load
with # Dressure CaPl.+.vveereecceavesss . .125°F
0il pan-gts. (U.S. std. incl. 2 gts. for oil filter).......... ....22
Engine oil specifications Or equUiv. =..ciersicescrecnnirrercncsnansas

S e et tsest et saas et na teseaaasaas ceaesen ...Mobil Pegasus 390
"Max tipping angle (contlnuouS) oil........ P -

Method Of suSpensSion...ciee ettt ereerassnnassanas teesesseassssd pPoint

" Flywheel.......ec.....SAE#2 for 11- 1/2" Clutch SAE$#1l for -14" Clutch

Serial number locatiON....vcveeecaces Nameplate R.H. side of block

Valve clearance {no reterque.
Hot {head gasket
Cold .010 Int. .025 Exh. (recommend cold set)....{is std.

Ignltlon.l.,,ﬁ,,, ................. Cecrrrcesaeana eeveesas-..Altronic v

. Timing...... e e s et et s er et tessresaans et eceaseraneenneae .20°
. Spark Plug.......champlon #2095 Check at 250 Hrs, Change at 500 Hrs
"BPAXK PlUQg QaP.r e s tereeonrrecnnsncaorsenssnanses s e trrencruenan .+.015

Check at first 125 Hrs, Check at 250 Hrs. thereafter
Thermostat...cc.vvee et i sseeeena s et rreanraan .e...180°
Max air cleaner restriction....... Max 25" H20 (i.e. w/dirty element)
Turbo exhaust backpressure........ Gt s s eerresseraar s Max 2" hg
Turbo boost......... e easm e ier e e s et et ceearenns 12.5 psi
Lube o0il temperature under normal operatlng condltlons (Sump)...220°

_Gas pressure to the engine Mtd. regulator.....c.eeveeees 15-25 in H20

Minimum gas operating pressure..... e cevseseasd.5 @ carb @ idle

" Engine idle speed...... . it iannns crseanen e st enaas veea...800 RPM

Engine rated speed.....cecccua.. et ernrenrann e aeeaa vee...5eE Spec
Engine torgue speed....... ....... thsrecesanaa crectssassastana See Spec
Oil pressure-minimum idle speed....... ... iiivvninnnnen e 12 Lbs.
Qil pressure at operating temp @ full 1oad -per chart X-929 @ 1800RPM
Water pump GPM.....veveuann Ch ettt ateresaaceenaa 60 GPM € 1800 ERPM

Exhaust manifold temperature - 1300°F (Normal 1400°F Max
1200-1300°F out’of turbo

Intake Manifold temperature maximum..... Gietecsanan fes st .150°

First 0ll Change. .. eceeinionrosennnneenenrsasennunnnasans P 125 Hrs
Thereafter, Change At . iis i it eetnosennaecncssansossenena 500 Hrs
‘Extended change intervals can be used 1f customer uses ¢il
analysis.
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HERLULES ENBINES, INC.

HERCULES ENGINES, INC.
LUBRICATI:NQOII;,EOR NATURAL GAS (NG) ENGINES.

Lubricating oil recommendations are based on engine design, type of

service, and ambient air temperature. High quality oils combined
with necessary oil and filter changes are required to assure maximum
performance, long engine life and minimum operating cost. Hercules
Engines NG fueled englnes requlre oils formulated with additives
specifically for NG engine” operatlng condltlons. It is acceptable to

use a multigrade oil for operation ' during winter when ambient.

temperatures average below. 30°F. However when average temperature is
above 30°F, our turbocharged engines will have best life expectancy
when a 51ngle grade (SAE 30 preferred) oil is used. The attached
lists examples of oils which meet Hercules Engines reguirements. For
0ils not 1listed, acceptable products must be designated for natural
gas fueled engines and have a maximum sulfated ash content of 0.5% by
weight. An excellent reference-Yor selecting lub oils is the “EMA
Lubricating Cils Data Book" which is available from:

Engine Manufacturers Association
One Illinois Center

111 East Wacker Drive

Chicago, IL. 80601 !

We strongly suggest,. that an- ., Dll sampling and analysis program be
implemented for new appllcatlons td provide information necessary to
select optimum oil/filter change ‘intervals.

Pl ¥l 4 memg o afing wme Tl

101 Eleventh St S.E.. Canton, Ohio 44707.3802 « P. O. Box 24101, Canton, Ohio 447014101
(216) 454-5631 » Telex: 98-3439 HERCENGS CTN » Cable: HERCANO
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ENGINE TIMING CHART
(SPARK IGNITED)

ENGINES TIMED AT 1800 RPM

Wnen using the charts below for correct timing to type of fuel used,
set. the engine speed at 1800 rpm. .. Using a timing light, align the
degree mark with the center of the timing hole in the bellhousing, cr
pointer located on the front gear housing with the appropriate mark on
the front pulley. Degrees shown are before top dead center of #1
piston compressicn stroke.

G4800 SERIES

-FUEL C RATIO P/N VENDOR - TIMING| RPM PLUG GAP | -
LPG-NA 10:1 40-2505206 ALTRONIC 12¢ |1800 .015
NG-N& AlO:l 40-2505206 ALTRONIC 18° |1800 .015
GTA-NG 10:1 40-2505210 ALTRONIC 20° 18d0 015
GTA-LPG 1G:1 40-2505210 : ALTRONIC 14° 11800 .015
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. HERLULES ENBINES, INC.

LUBRICATING OILS FOR HFERCULES NATURAL GAS ENGINES

Based on information published in the "EMA Lubricating 0©ils Data Book", the
following listed products meet Hercules Engines requirements for low ash level
Ay . (<o 5% max } Note that this llSt 1s not meant to be all inclusive.

- A s uw "" Y [ |
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Chevron

Citgo

Conoco

Esso Petroleum
JI Case

Mobil 0il
Petro-Canada
Phillips

Shell

Sun Refining
Texaco

Troco Q0il Co.
West Penn 0il Co.

- Single vzscosxty {SAE Grade 30) for operation in average ambient temperatures above
30°F,
- COMPANY BRAND
Archer Petroleum GLP
“ Caterpillar Inc. CAT NGEO

Chevron Gas Engine

Citgo Pacemaker Gas Engine 800
El Mar 200C/El Mar Ashless
Essolube G30

Case IH Low Ash Engine

Mobil Pegasus 390 . , .. .. .
Sentinel 43% e
HDG o .
Shell Mysella .
Sunoco SEQ 683 .. . .. '%
Geotex LA

‘Geo=-Guard 300

Emblem Low Ash Gas Engine

- |Multigrade for operation at ambient temperature range as follows:

10 W 30 Minus 10°F to SO°F N
W 40 Zero °F to &60°F ’ P
20 W 40  10°F to 6D°F

COMPANY BRAND SAE GRADE
S A Esso Petroleum Ezgolube G10W30 CAOW30.. L e
S T Esso Petroleum Essolube G15W40 T.15W4D ... LT
R A Phllllps HDG .- R 20W40 R 2 e S I B
Shell Mysella Multigrade 10wW40
Sun Refining Sunoco SEO Ashless 15W40
Texaco GECTEX LA , 20W40
Troco 0il Co. GEO-Guard 300 15W40
- Tenneco Low Ash GEO 2030 15W30
’ West Penn 0il Co. Emblem Low Ash Gas Engine 15W40

101 Elevemth 5t., S.E., Canton, Ohio 44707-3802 » P. . Box 24101, Cantan, Ohio 447014101
(216) 454-5631 « Telex: 98-3439 HERCENGS CTN » Cable: HERCANO




FUEL SYSTEMS GASEOUS

Gas engines can be designed to

operate on  various gaseous
fuels, including natural gas,
HD-5 propane, .~ digester
- (sewage) - gas, and.’ landfill
gas. ' '

Each engine installation must
designed with a particular
fuel in mind, because the

octane rating and Btu content
of different fuels ¢an vary
greatly (See Table 15-1). A
gas analysis should be
submitted to the engine
manufacturer if a non-comm-
ercial grade fuel is to be

used.
FUEL SPECIFICATIONS
TYPE OF | OCTANE BTU/FT
-FUEL RATING . LHV =~
Natural Gas 115-120 9¢0
HD-5 Propane 85 2400
Digester Gas 115-120 600
400-450

Landfill Gas 115-120
NATURAL GAS ENGINES '
Natural gas engines are often
used for - prime power
applications. Generally the
gas is supplied by utility
owned lines that run to the
installation site. The major
compeonents in the natural ‘gas

oo

¢

fuel system are the pressure AL R U

regulators plplngwand the .
carburetor (see Flgure 15- 1)

PRESSURE REGULATORS.
Pressure regulators
(see Figure 15-2} are de-
signed to control the press-
ure of the gas as it enters
the engine. Through an arr-
angement of a diaphragm and
springs, the pressure of the
natural gas coming to the eng-
ine is lowered and controlled.
This provides a steady supply
of gas to the carburetor.

(see

i+ mounted regulator.

The fuel system uses a high
pressure line regulator,

mounted in the main fuel line,

and a low pressure engine

The line, .
or high pressure, regulator
lowers the gas pressure in the
lines that feed the engine
mounted gas regulators to a

lower predetermined value, de-
pending on the application.

The engine regulator sets the

~.gas pressure to.the carburetor. - .
" From the engine mounted regu-

lator the gas flows into the
carburetor, where air is mixed
with the gas.

The mixture then flows into the
engine to be burned. Gas pressure
to. the engine regulator:is typic-
ally 15-25 in H20 for G4800 Series
engines.

Low gas pressure will starve
the engine of fuel and reduce
engine output. ExXcessively
high pressures could damage
the regulator, allowing
cessive fuel to the cylinders.
This could lead to detonation
and serious engine damage.

ex-

If at all possible, avoid feeding
any gas operated equipment from the
supply line between the line regu- ..
lator and the engine regulator. -
The supply pressure to the en-
gine could be disrupted.

A second line regulator may also
be necessary if the initial
line regulator is located far
from the engine.




a. Pregsure drop between regulatars. The
maximum pressure drop across a line
regulator is generally 50-75 psi (3.5-
5.2 bar). Consult the regulator manufar-
turer for specific information.

Carburetorsa. The carburetor on all gas-
eous fueled engines is designed to mix

‘gas and air into a combustible mixture.

Through a series of orifices, springs,
and diaphragms, gaseous fuel and air are
mixed to provide the proper fuel-to-air
ratio for efficient engine operation.

Carburetors are used to provide a con- -
stant fuel-to-air ratio under varying

and constant loads.

The gas-to-air mixture must be estab-
lished &t start-up. Consult the engine
manufacturer for instructions on gas
carburetor settings.

Piping. Piping to the engine site is
generally supplied by the utility. In-
stallation piping will have to be fitted
from the meter or main feed line to the
engine. This piping should be absolutely
clean and scale free. If possible, blow
out the lines with clean, dry compressed
air before mounting the regulator. Pip-
ing should be black iron or steel to
avoid reacting with the sulfur in the
fuel. Never use galvanized metal or zinc
alloy piping.

The pipe size used should be the same

size as the engine fuel inlet. All.

threaded pipes should be sealed to pre-
vent leaks. A shut-off valve should be
installed along the pipe span Jjust be-
fore it enters a building.

WARNING

All gas installations in closed areas or
buildings should have a positive shut-
off valve to prevent gas leakage when
the engine is shut down. Consult all
applicable local, state, and federal
building codes for each installation.

Natural gas piping should never run near
furnaces, heating pipes, electric wir-
ing, or exhaust manifolds. The high
temperatures could cause an explosion.

Naturel gas piping should always bhe
insulated for added protection.

Always incorporate a flexible pipe con-
nector in the piping system. Locate this
flex connector as close to the engine
regulator as possible.

Fuel treatmemt. .. Fuel fllters and/or
scrubbers are -often recompended to re-
move dirt, rust, scale, water, and chem-
ical contaminants from the fuel. If
debris remains in the fuel, the regule-
tor orifice and gas jets in the carbure-
tor could clog up and reduce engine
performance. In areas where the gas has
a large sulfur content, specially treat-
ed scrubbers and cleaners should be
used. Sulfur in the fuel would combine
with the water formed in the combustion
procesz to make sulfuric acid. The acid
causes rapid corrosion of englne compo—
nents.

- i Y ETaie ' LI

Gas mixing. Some gaa dl:trlbut.mn sys-
tems add s propane-air’ mixture. to the .
natural ges to compensate for low pres-
sure conditions. This is ‘called gas

Gas mixing lowers the octane level of
the fuel. To determine the octane drop,
take the percentage of .propane added to
the system and multiply it by the dif-
ference between the two octane levels.
For example, if the normal- natural gas
supply is established at 115 octane and
25% of 95 octane HD-5 propane is added,
the resulting octane number is decreased
by 25% of the difference between 115 and
95, or 5..The: resulting. octane. level

’ would be 110.- If the propane level is

increased to 50%, the octane level would
drop to 105. Depending on engine load,
gas mixing can lead to damaging detona-
tion. If detonetion is experienced, the
load must be reduced or the spark re-
tarded, or both, when the engine is
adjusted for natural gas. In areas where
gas mixing is common, a second set of
marks on the magneto will help the oper-
ator retard the spark quickly. The addi-
tion of propane-air mixture is propor-
tioned so carburetor readjustment is not
necessary.

=
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HD-5 PROPANE FUEL SYSTEMS
Propane is a high Btu, low
octane fuel that is gener-

ally sold and stored as a
liquid. Prcopane is con-

verted to a gaseous state at

the engine, in a separate piece

of egquipment called a vapor-
izer. The liquified gas runs
through the vaporizer and is
warmed and converted to vapor.
Propane fueled engines are most
often used for non- prlme power
installation.

CAUTION
The other LPG fuel, butane, has
too low an octane rating
{(approx. B0) to be a satisfac-
tory fuel in modern engines.

The gas-to-air mixture must be
established at start-up. Con-
sult the engine manufacturer for
instructions on gas carburetor
settings.

This type of fuel system is very
similar to the natural gas sys-
tem; however, several additional
components are needed.

FILTER. A small 1ligquid stage
filter should be used to protect
the wvaporizer, carburetor, and
engine against fuel tank and
line scale.

LPG VAPORIZER. This fuel is
liguified by compressing it
while it 1is in the gaseous
state. The high pressures
caused Dby compressing the gas
convert it into a ligquid. The
liguid fuel is then stored.
Before the fuel can be used by
the engine, it has to be recon-

verted to a gas in the fuel vap-
orizer. Heated air -or water
runs through the vaporizer and
warms the fuel to a gaseous
state.

connectlons.

flows to the
it is mixed with
must be used on

From there, the gas
carburetor, where
air. A vaporizer
most LPG applications. Only very
small engines can run off the gas
vapor that forms in the fuel tank.
See Appendlx Sectlon A.9 for pro-
pane .vaporization ~data. Many
local codes require an ocutside lo-
cation for the fuel vaporizer.
Contact your 1local distributor for
the type of vaporizer that will be
best for your installation.

Exterior propane fueled engine in-
stallations can usually be
equipped with a combination vapor-
izer and pressure regulator (con-
verter) mounted on the engine.
These engine mounted converters
use heated engine coolant to vap-
orize th¢_liqui§jp:9paqg,,

FUEL TANK.

An approved LPG fuel
tank must bé Used to store the
fuel. Shut-off valves and pres-

sure gauges are usually incorp-
orated in the tank. Consult the
tank manufacturer for more spec-
ific information.

Due to the wvolatile nature of the
fuel, the tank should never be lo-
cated inside any structure. (Most
local codes require- that the tank
be installed outside a building.)
Always plan the installation to
keep the fuel tank away from open
flames, sparks, or electrical

Since propane gas is heavier than
air, the tank enclosure should not
contain any piping +trenches or
floor drains that would permit es~
caping gas to get under the
building or into city storm drains
or sewer systems.




HD-5 PROPANE FUEL SYSTEMS
( CONTINUED)

PIPING. As with piping for
natural gas,- never run an LPG
line near heat sources, ex-

haust ‘manifolds, or  ‘electric

‘wires. This particular’ fuel
will vaporize at 44°F or
(-42°C). Any excess heat or

loss of pressure could lead to
rapid fuel wvaporization within
the system. Try to keep the .
pipe spans as short as possible.
Piping can be insulated . for.
added protection. o

CARBURETORS. As with the
natural gas engines, a propane
carburetor 1is nothing more than
a gas . and air mixer. The
springs, drifices, and dia-
phrams ' ~will determine the
gas=to-air ratiocs. Carburetor
adjustment 1is outline in the
engine cperation and service
manuals.

C
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FITS AND TOLERANCES

MODEL D-4800 & D-4800-T

CLEARANCES - CONTINUATION

BACKLASH MIN. MAX.
OIL PUMP DRIVE TO IDLER ... ovusenecennsnaee . .004 - .006
IDLER TO CRANKSHAFT .voeenoceonns e st e T 25004 - 006

- .004

CRANKSHAFT TO CAMSHAFT .....ccccececccnences . 002

VALVE II.ASH -........Hot and COld )
Intake .... .010

. Exhaust ... .025

: VALVE STEM TO GUIDE .....vovvscas Ceeseeeann

' : 'Intake EN - 0021 - . 0039

Exhaust ... .0048 - .0056

VALVE SEAT RUNOUT ........... Cereeeaann cees .002 T.I.R.
TAPPET CLEARANCE IN BLOCK .....ceccevas e .0033 - .0048
VALVE ARRANGEMENT FRONT TO REAR .....evvese I1,E,1,E,I1,E,I,E,I,E,I,E.
MINIMUM OIL PRESURE ........15 1b. @ 500 RPM (170°) F

35 1b. @ 1800 RPM(1700) F
BELLHOUSING FACE RUNOUT ...covveveiennnnsos B © .008

TORQUE SPECIFICATIONS
MAIN BEARING CAP BOLTS ......... e Ceieaeeeeas 135 - 140 ft.
CONNECTING ROD BOLT .viveennnnceaanncrsannnes P N 115 - 120 ft.
CAMSHAFT GEAR TO CAMSHAFT NUT ......ec0... e 275 - 300 ft.
CRANKSHAFT PULLEY ASSEMBLY RETAINING BOLT ......... 225 - 250 ft.
FLYWHEEL TO CRANKSHAFT BOLT ...viveonncanns A 115 - 120 ft.
FLYWHEEL HOUSING TO CYLINDER BLOCK NUTS .......... . 40 - 45 ft.
OIL PUMP ATTACHING BOLTS 4vvvnueuanncsaonoannses R 48 - 54 ft.
ROCKER ARM SHAFT BRACKET NUT .u.vvevecenocnncannnns 30 - 35 ft.
CYLINDER HEAD COVER ATTACHING .vcv-vieenannsanaanns 3 - 5 ft.
EXHAUST MANIFOLD NUTS .uvvvrconanccsanocncasnnnnnns 20 - 25 ft,
INTRKE MANIFOLD NUTS «vvvvevcennccnnecornasecnnnanas 20 - 25 ft.
VIBRATION DAMPER TO CRANKSHAFT PULLEY ............. 30 - 35 ft.
OIL PUMP DRIVE GEAR NUT «.veuvuuneniunnnn e 50 ft.

1lbs.
lbs.
1bs,
1bs.
1bs.
lbs.
lbs.

lbs.
1bs.
1bs.
ibs.

1bs.

lbs




HERLULES

ENGINES, INC. Number: 48
' - . Date: 5/14/90
Service/Parts Bulletin | . o508

1LDS-465 SERIES

— ————————— — ———

" Subject: * CYLINDER HEAD GASKET, P/N 40-1088702 (NEW).

A new cylinder head gasket hag been introduced to improve quality
and performance of the D4800, G4BOC and LDT-465 Series engines.

This bulletin is to inform you that the new torqué on the cylindér
It is advised to step torque the head
bed torgue per the sequengce

herd gasket is 157 ft. lbhs.
gesket on a cold engine to.the prescri
indicated below.

Step 1 - Tighten to 110 ft. lbs.
. Step 2 - Tighten to 130 ft. lbs.

L orpe e

Step 3 - Tighten to 157 ft. 1lbs.
~ Step 4 - Re-torque to 157 ft. 1bs.
NOTE "A": Head Gasket p/n 40-3891123 is no' longer availsble.
@
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NOTE "B": Do not use any sealants, aluminum peint ete.,
If any seepage occurs,

gasket,

Do not retorque hot.
cold only. o

Xo41

on this
retorgue
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BAEBIC ENGINE BPECIFICATIONS

GENERAL

Engine Serial Number Location . . . . Right side of engine near front

Weight of Dry Engine (Lb.}. ...;,;.uaa...............lSOO
. Number of Cyllnders.......ﬁ::.I}......... ......... OO -

— Firing Order...ccceesssersrsssnnnassannas rersersveerssl=5-3—6-2-4
BOTB.ceeeronsnscscnsecrsvscossansnnsnnsns P T
SEYOKE. s esosssnsnsecvsesscnrasssesanannnnns sesssseaanss.4.88
Piston Displacement {(cu.in.}....... R A -

. Engine Speed (rpm)
Low Idle....... ceessessserennaesannas thresrenns .+.800
Rated..veeivencnonnn R R N T e ersss:2000
5 High No-Load...... sessevennnrsnnsanannaa seesesesses2420
Compression Ratio........... et eceteeterrerecanaans ...10:1
Cranking Speed (rpm).......e... citresesesssranaana ...200
Compression Pressure at Cranking Speed with Engine
Warm. This is purely a nominal guide. Variations
will naturally be found according to equipment,
cranking speed and altitude.....!......... crereses.200-250 psi
Allowable Compression Pressure Variation between
Cylinders........... T ............25 psi
Engine Operating Temperature............. s sssesa ..180-200° F.
N Recommended Battery......... tesresesiesaansassaeiase-12V B0O0 CCA @ O°

. Ceeeeaeeeaann Ceeetetiieaaaan cve...24V 400 CCA @ O°
LUBRICATION
TYDe.rceetssscsnrssvesnnnsss tesssvssreanssasrsssesss s PrESSUYE
Type Of PUNP..veeecvencaans e sesssasea.s.Gear
0il Filter Type..... N Gttt rrereaaanee cessesssFull-Flow
Recommended Oil......... thestruiesrecieannsesanaansosa See Operator’'s
Manual
Minimum 0Oil Pressure at Englne Operatlng Temperature

g Main Gallery
Jdle Speed.... .. cevveraaccas cvsteessenanaa ceeese--15 psi
2000 RPM......... B tesens.40-50 psi
0il Cooler Piston
0il Pressure
Bypass Cooling
Regulator
Valve Relief
Valve ___Valve
0il Pressure Relief or Bypass Valve Springs
. Free Length 1.620 1.620
2.590
- - Mowat L - | SCENE




IXBRICATION (Continued)

4
o

Cil Change Period....ccivenrtevrnnnnersnronnanes «.er.eist @ 125 Hr.then every 500 Hrs.
Crankcase Capacity

Without Filters......vviveesneieisastnsranansnns .19 gt.

With Filters...ouvvreosrnnarcas S raraiasaaraaa 22 gt. e
01l Filter Change Period........ e e Every oil change Do L
CAMSHAFT
Material...veeeiiorvnnnonnnnnencsens PPN Carbon steel-forged “
Standard End Plar...cvi et seannens e reiaeaas 0.006-0.015 in.
Thrust Plate Thickness....... M P cmsaeessex0.242-0.240 in. ‘
Tovpe of Drive. cvveiee v iiiienenerrnansa eierieraes Gear )
Cam Lift

5 8 1 0.315 in

Exhaust. ..ot ittt it ieiarenseerasasisessoorssnnne 0.330
Journal Diameters

o) o 2.4295-2.4285 in.

4 ¢ o Vet aeanaens 2.3670-2.,3660 in.

Ard. i i e rer ettt 2.3045-2.3035 in. ,.

dtheieeiiuvenannnesens ettt st e 1.9920-1.9910 in.

1=~ Steel backed, copper alloy
Bushing Bore '
3 3} v 2.5620-2.5630 in.
o=l o (O i heeeaee 2.4995-2.5005 1in.
Third......... et ae ettt e 2.4370-2.4380 in.
Rear....oveen. ettt et 2.1245-2.1255 1in.
Bushing Tnside Diameter (In Place)
3 o o) 1} oA 2.4315-2,4325 in.
ag = s 1111 2.4355 in, . o : =
- 7= o) o 1 1 2.3680-2.3700 inc. Brooat T °.
= 111 1 2.3730. in. S L TIL
B 71 o g 2.3065-2,3075 in. .
= S 1111 2.3109 in, ‘
| 57=7=% o ettt et 1.9940-1.9550 in.
MBI AU, - v et e e vt s e ascae e e nnrnaeananaeneessanns .1.9980 in,
Bushing Width
5 ol o 1 7R et 1.12 in,
LT 4L 1.00 in.
5 (o 1.00 in.
R s o vttt ts ittt it inn st eenntososannessnesnnenenennns 1.26 in.
Running Clearance §
AR 1= ¢ 10 = oo L.0,002-0.004 in,




Material....ccvvvnns crtesesan te et rasarererreranenss SAE 1045H steel forging

Rod Misalignment.....covesneennonnsonsnaranssnns v+...Allowable twist--0.001 per inch
of bearing length

Length from Center of Small End to Center of Large .8.7580 in.

Connecting Rod-Side-Clearance . .. .. o

Standard....... h e v et e eteaa ettt 0.007-0.013 in.
Diameter of Piston P1n Bushing Bore...ceee. sarsevernal.749=1.750 in.
Diameter of Rod Bearing Bore...ssviivssesivserssnnan .3.251-3.252 in.
Maximum Difference Between Lightest and Heaviest Rod

In Set.iein it erenensorrisarssnnersssnenans F e vt e 1.0 oz
Number of Connecting Rod Cap BoltS...eevvieanvennneas 2

Bolt Thread SiZe.icecrireitestonnnnns Ce e et aar s §/16-18 UNF-3A

3 .= Replaceable shell, precision
Material....oieiiiniunvananan T Steel backed, copperlead base,
: S S tin plate
Running Clearance 5
Standard......ciiieenn Ch ettt i e e aa i Cesrrraan 0.0014-0.0044 in
Maximum. e veereeses T P v resaeean 0.0065 in
Bearing Width...... et tisaE it a s esann s resararas 1.45 in.
Undersize....convnvinnens G rreereriaen Ceraiaertaesaans 0.010 and G.020 in.
CRANKSHAFT
Material. e ierenennnosrennannnn e e e e e Steel forging
7 = Dynamically balanced
End Play Controlled bBy...vu e iinnaretressiinscnnnsss Center main bearing
End Play
B oL T - o' 0.010-0.014 in.
MAWIimUm,. « o vsben ot sncnnreasenan e 0.018 in.
Number of Mailn BearingS.veeierceravnrnnrasonsavseseal
Main Bearing Journal Diameter......coieeieennn.. we e 3.6210-3.6220 in.
Maximum Journal Out-of-Round or Taper ................ 0.0005 in.
Main Bearing Journal Length ‘
ist, 2nd, 3nd, 5th,Bth, Tth.. ...ttt nnnnnn, 1.608-1.618 in.
8 o 5 T 2.137-2.139 in.
Connectlng Rod Journal Diameter..voiiieaceneennrnenns 2.9970-2.9980 in.
Maximum Connecting Rod Journal Length...ooeenvvnnnn, 1.77B-1.782 in.
Main Bearing Cap Bolt Thread Size....iiveveivennann.. 9/16-12 UNC
Maximum Flywheel Mounting Flange Runout.....oeovenua. 0.002 in.
Maximum Allowable Shaft Misalignment......ov'veennn., 0.003 in.@No. 4 main brg. journal

0.002 in. remaining main journals




12 + = Craees e eteasisa e aanea + . .Replaceable shell, precision

i = o - Y R Steel tack, trimetal lines, plated

Running Clearance '
Standard...ociviiiariiiairananns e Geeastea e 0.018-0. 0048 in. = .
Maximam........ PN vereen Ceresiaesnans Ciieee... 40,0068 in. .t e

lndersize.............o.... svsteraersans crrrssisennes 0.020, 0.010 in.

Bearing Shell Width (Except Center) ........ eevesaesss1,220-1.230 in.

Thrust Bearing Width.......... Chserasaans Ceeersnnes02.124-2,127 in.

Crankcase Bore....... Certeaaeatsanens tertiretraenaas ve.3.937-3.938 in..

Lo emetare T T

TypPesvere... DN Cesaarerrsars et earans v+ . .Overhead valve

Material.....ciiiveerieennencareanes e r et Cast iron

Stud Thread Size..civiiveiinnenans e Pes et eanaans 9/16-12NC x 9/16-18UNF-3A

Number of Studs (Fach Head).....vv0.vus reetetirearenns 14

Maximum Cylinder Head Run—Out...vissveareesvarnasanans 0.005 in.

Valve Port Diameters o o
Intake. . v iiiietttansscasersasarnnes Ceeaaneereene 1.70 1in. CoEer S
Exhaust.....eeovenenss e C e seiradiea e 1.56 in SR

Valve Seat Angle . - AN
Intake & Exhaust. v ieeiieiossvansresasonsrnsassnnsonss 30=

Valve Seat Width
Intale . . it vssnnvtsnenrarestossssasssassnss sarenne 1/8 in.
Exhaust...vivesnnnvse Cene e i eaieetaiseanans et rans 7/64 in

Maximum Valve Seat RUNOUb....vcvev vt sane e 0.002 in. - -

Spark Plug Bore & Thread Size...:ivivesvinenennennions 8% Bore 14MM Thd

SPerk Frog Ger TOLS N

VALVE

Material
Intake. s i v ettt tsereaesanntoosrrsannannaarsessonae Stem 4140 Face-Stellite #1
Exhaust. .o ivvisrnvrrennreresraatasasssanans crerean VMS 201/49 T Cootgan e

Stem 4140 Face-Stellite-#1.- . .-

Valve Arrangement (Front to Rear)....ecvevevanenasaas 1~E-1-E-I-E I-E-I-E-I-E.

Valve Length Overall
INtAKE. sttt versrnmntaneeacastoacasstorans eremaaeaae 6.1735 in.-6.203
Exhaust,.....coiieinierensens P, .+ .6.1550 in.-6.203

Valve Stem Runout - MAaximum. ..seovesneassossrsronnass 0.0005 in.

Valve Stem Diameter
Intake....cieeiinvnroreansnns et eeet et ety 43:1 - .1363

Standard......cornev.n s ennn eessenrsarentn s .0.4369-0.4361 1in.

MINAMUM. «ovvrenneneens i ree e C\.....0.4358 in.
Exhaust ; -

Standard........ . h.. Meieaecanaena RN veeee 3365 - L4357




VALVES (Continued)

Valve Running Clearance in Guides 135 H.P.
Intake
Standard...... G h et ee sy hetaaiaaaan 0.0015 - 0.0039 in.
Maximum....... s te i be e i e reee e 0.0045 in.
Exhaust : ' : ' )
Standard....... e aeraeeererr e r s e veeea0.0021 - 0045 in.
MEIMUI. « v sevvosnsvoronsnoncseaneon e iarerasreane 0.0057 in.
Valve Face Angle C
Intake & Exhaust..e.oiees feae ey S heieserraeen eene-430°
Valve Protr. Above Deck..... N 0.034 - 0.012
Valve Head Diameter
Intake. . eeersrionronnan Sterarreteeaiaseiteratns cer+2.035 - 2.025 in,
Exhaust . vervseserionrearaanssas it ee it e e 1.755 - 1.745

Valve Timing
Valve Clearance for Checking Valve Timing

Intake. . .o iveinssnanis S h e et et sesea et aaaaae ee+.0.010 in.
Exhaust...ovienvenn St tee e e e Cerrssansens 0.025 in

Intake Opens..... R L L R R T .+.—16° BTDC

Intake Closes.......... IS I teerrareaan +++.20° ABDC

Exhaust Opens. ... ecessemmminserssssisssssnnsans «...34% BBDC

Exhaust Closes...... N e eesanenns Ceenerraene +.e..~18 ATDC
Valve Lift o SR

INtae e s v it et vttt atnsuiosisonroseaasancennnnssnns 0.485

Exhaust. . v ieensrnecoss st heeseseinacsecsenannn 0.472 - .508 in.
Valve Port Diameter. . i vvie v iettoieorneernnanosreenns Refer to Cyl.head Specifications
Maximum Valve Face Runout. ... v ivevneness s e 0.002 in.
Maximum Valve Seat RUnoUL......overvee sareeeneness:0.002 in.
Valve Margin - Minimum..... S veasaen1/64 in.
Valve Clearance (Cold) .

Intake. i ovrennnn. e enie s 4 n e v etersraeans 0.010 in.

ERAUS e « o v vt e v svr vt asronnnsnoonssasasnaneannnsss 0.025 in
VALVE GUIDES
0 = P A Straight
Material . it it vt et rearianrcr it earsisnnanrnneanes Cast iron
Valve Guide Bore

Intake and Exhaust. .ot i it iierertenniananasesas ..0.4388-0.4394 in.

MBXIMUIN. - oo v it iesisnsecanonnssn Peetsaeiananacan ..0.4406 in.
5 T 0.6885-0.6880 in.
B0 ' =5 1 3.46 in
Valve Guide Height above Counterbore of

Cyvlinder Head.... iviiiincenrnncncens b rerrratesaaa 1.260 in.




VALVE SPRINGS

Material...iieeviiiniiesnaarroonseons . e ......Sprihg Steel

Free Length
Intal{e. 4 b 4 F " 40 1] % &4 B 2 8 4RI L) «.re . » LI ] » 4 & & b A S 2.500
Exhaust. . ove v ecinrnnnoces e, 2.500

~Compresged Length N : .

Valve Closed ' e
Intake. ccontorrinoarensnsnnsnas crverresiersereeal 2 in.@ 102.2+ 3 1b.
Exhaust. s v vvevinnnanrsrosnnss Chiiaaierrersaeane 2.12 in.@ 102.2+ 3 1b.

Valve Open R
Intake .......... LI B I I I 4 8 &0 %W A L o & & 3 & b 4 %4 &4 4R 3N 1!6? inl@ 247.21— 7 lbl ‘
Exhaust...... ... Crenesans Nt a et cerso1,67 in.@ 247.2+ 7 1h,

VALVE LIFTERS

ﬁ—m- L N I ] L R A N st s LR -Stl"&ight

Diameter
Standard...c.vieeineiananrnanaeans Ceverisaesaesus «..1.2480-1.2475 in.
Minimum,.eeeeeees s rrareeear et s eas cessesersasal 2425 in. .

Lifter Guide Bore S v
St-andal"d --------- A s as 4 s a s uway s a0 e PO I I I S N 1 02513_1 . 2523 ir&-‘m_ R
Nla.ximlm ---------- e S R |¢oa¢--|-|1-2543 in- -..-:-_,‘_ - -

Runing Clearance. v ivercosnnss e 0.0033-0.0048. ir....

FLYWHEEI, WITH RING GEAR

Maximum Runout..... Cieereetiasiratataanens cas ¢...0.008 in.

DIBMEL A . c vttt v v anranrnssesns Cereeraerres fheeareas 17.440 in

Ring Gear Teeth (Number})........ Wt rieecrs s 138

IDLER GEAR

Shaft Diameter....cveivieaoesnns Crean s Cedrier e L0.7875-0.7872 in.

OIL PUMP i

TP v e iiietvtassttaanseacsosrenss Crresrieaest e anas Gear

Relief Valve Setting....vvvververinanonncnnnanas ve1..95=105 psi

Relief Valve Spring .

Free Lengthe . oieevieerncaenanan G erecarens aseas «see2.000 in.

Compressed Length....ccoeiiviininnes et eseias s 1.81 in.@ 52+ 5.0 lb.
Relief valve Plunger Diameter.............saes eeens.,0.8125-0.8120 in.
Drive & Driven Gear Clegrance

Standard. i ceeereeiicedenrnnans S eress ittt s urarennas 0.0020-0.0055 in.

MAN AU, 4 0 v o v et tennronnrocntsevinrotnssesnmermnsnsas 0.0080 in.




'3l

OIlL. PIMP (Continued)

Drive Shaft Runnlng Clearance in Hous1ng

Standard....cvsvennen P rr et eee et e s et et anannnas 0.001-0.003 in.
Maximum..... W e i aasraear st en Cheereaarenen 0.005 in
Driven Shaft Runnlng Clearance in Bushings
Standard.: .“ﬁvtrh{ﬁhv,t...............u........0.0010-0.0025 in.
Maxlmum....Z.... ................................... 0.0045 in.
PUSH RODS
Length, e v eveenven b e r i ettt A a i eaa e rr et ,14.744 + 0,015 in
Maximmn RunouUb. .o e it iussrotoneresaensonrsasnnnnnsesn 0.020 in
ROCKER ARMS

Rocker Arm Shaft Sprlng

Free Length..ovvelicenennirsnanosnronan b eeataaanen 3.500 in.
Compressed. Length. .. i ... e e aasesisaai ey 2 in.@ 8.8 + 1 1b.
Rocker Arm Running Clearance
Standard. . ice e r it eit it et it e Fesaisenaa 0.002-0.004 in.
MMM s « 0 e v s e s e e e e amanennsnnnossonasastonerosnnsns 0.0050 in.
ROCKER ARM SHAFT S

Shaft Diameter
Standard......... C e s ater e et E ettt e e 1.0005-0.9998 in.
Minimum. .o evs i tsnnceonvoresss et et it s e 0.9978 in.

pISTNS .

Material......., e ettt e a et Alumimum alloy
Pistons Removed from........ PR R T T «...Top
I V= Y 5.041
Maximum SKirt Dimension. .. .veviiensiiaenennesannerss 4.5593-4.5592 in.
- Top and 2nd Piston Ring Groove. .. v.iiieiienrecieiiaran 4.133-1.123 in.
0il Ring Groove Width..u.civiitenrrarnenrnnneiiannens 0.1575-0.1565
_Piston Pin Bore Diameter
Standard........cvoviiiiieiinn. P et 1.6251-1.6253 in.
Maximum........ s te i s i et et 1.6263 in.

- New Piston Fit inéNew*SIéévé.Ji??.izlz?%;f...;' ....... 0.0037-.0053 in.




PISTON PINS

TYDE. e e evrenannaanse NP e ieeaees e Full Floating
Installatlcn ...... Ceaesiasseiireterares Saasasaen i Fit pin at room temperature with
) ’ thumb pressure
Pin Held in Position b} ........................ P Retalnlng rlnﬂs ' 7
Outside Diameter _ SR CTT G ARLIST, A BRI
Standard. . seeiinonn veeeeaan et arearee e e 1. 5249 1. 6947 in.
Minimum, ... oo0evuss Chheesvaanae e ressamsssntenesn 1.6243 in.
Running Clearance in Pistons
Stendard. veecoveean faraaraas . hedi s e er st - 0.0002-0.0006 in.
MEXiMUM. e veavescanrreansasnansnns . Cersat et it es s 0.002 in
Running Clearance in Rod - .
Standard..... Cterisenraecanns e rae e e e 0.0016-0.0020 in
MAXAMUM . o v 0 vvaernnaroasonnaos ieasenesssasssssess+0.0030 in.
Rockwell "C" Hardness........ G h i e tiee et et 58-62
PISTON PIN BUSHING
T/ e e ettt a e aarssessasesesansossossensenaessos e .,.Slotted and spllt \
Material......... Chie s faes it ar e arv s s Steel backed bronze'
Inside Diameter T coo o
Reamed in Place..iviveiviiiieenannan it et et 1 6265 1, 6267 in,
Lengtheeovoaus et reaaes Creaans e earaeeens P I 14
PISTON RINGS
7= wT= o - e reerrar it Top: Nedular Iron-Moly Filled
2nd: Nedular iron-chrome faced
Compression Rings per Piston..... et iarie Ay 2
0il Ring Side Clearance. . ...cviiiinuvsasrsnoraatosanns 0.002-0.003 in.
Compression Ring End Gap ’ o i
TOP.sstesnnnsnne e e 1P 00014200024 inlonn
24 o T [P T . “.“0 011-=0.02% ins--
Maxcimum..oenouen e et eesrEr st es et 0.040 in .
0il Ring End Gap
Standard. .. cieineinseians e €.015~0.025 in.
MasximMUM, eoennensrsrcnanansnes e e ieas et 0.050 in
< P [ = -




2 == Cerasarras e nnon trereaa Dry
Material.....oiieeuiaans Ch it ee e s ittt b s e Cast Iron
Brinnell Hardness ........ Cereeasans cheveae ersaaaes .. 229-269
Bore T h
* Standard...........0 T ceanras .4.5630-4,5645 in.
Maximum (Measured One Inch from Flange! ............ 4.5665 in,
Out-of-Round
Meximum (Not Installed).......vo0u.s v cesesnean 0.012 in.
Taper
MaXiMum,. . oeeevessroasens Ceeereaarreanas Chrreenrenen 0.0005 in.
Overall Length............. Ceeatenareaans cesaesna $.670 in.
Projection above Crankcase {for Gasket Crush) »+.0.0005-0.0050 in.
Crankcase Sleeve Pore......ui0.. T ceeenss2.7511-4.7520 in.
Crankcase Sleeve Counterbore....vseeieeaivaa, Pesrraas 5.010-5.015 in.
Sleeve Counterbore Depth in Crankcase......... ereves.0,184-0,186 in.
Sleeve Flange ThicKnesSS. vt vstreotnnnsarrnsennens ..0.1880-0.1865 in.
Sleeve Outer Diameter
Upper Flange ................ Ceetrearraee e +++.5.005-5.000 in.
Bodv...v... 0. e e e et s ear s an e eas . vee+4.7505-4,7495 in.
Sleeve Upper Flange Clearance in Crankcase vaeerseess0.005-0.015 in.
TIMING GEARS'
TYPE v rernscaaenns Ch e s erreraer s eaa ey ..Helical
Material.......veuvn.e irerereeaanay Certareesiaes cvseseAlloy Steel
Back Lash Ce -
Idler Gear: to Crankshaft Gear.. ............. chrsana 0.004-0.006 in
Maximum for -Wear. Chiatserers i raees . hearaas 0.007 in
Camshaft Gear to- Crankshaft Gear rareserreaaaaa ..0.002-0.004 in.
Maximum for Wear. et e s ettt it .0.005 in.
TORGUE WRENCH VALIIES IN POOT-POUNDS (OILED)
e iy S ety e
Cvlinder. Head Stud Nuts..,..m ........................ See XN-941
Crlinder Head quer Bolts and Nuts......cveiienanonn, 3-5
Main Bearing Cap Screws...... Cerreens e et ...135-140
Connecting Rod Cap SCremsS...ivvsnevancnccns. .........115~1ZO
Water Manifold Cap Screws.....veeiteiiecannnns vens 17-19
Manifold Nuts.,........ CF it i redtceatn it eeataan0nennna 20-25
Rochker Arm Shaft Bracket Cap Screws .................. 30-35
Flywheel Cap Screws.....ccvvaas Pt et et retsasaenas «+.115-120
Flvwheel Housing to Cylinder Block Nuts..... S .o . 40-45
Vibration Dampner Cap SCrewsS...veeetiaitineasn eveena30-35
Pulley Cap SCreW. v i ieintastnasssaststsscracearnnsnns 225-250
Camshaft Gear Attaching Nut....... ettt a e 275-300
01l Pump Attaching BoltS....vevveencnriven. eeean .o 48-54
"01l Pump Drive: Gear’Nut..?f??.?;HQQ%?fﬂ[Lé: ...... cees50




GENERAL DESCRIPTION AND FEATURES OF DESIGN

CYLINDER BLOCK AND CRANRKCASE

The c¢ylinder block and crankcase
are cast in one piece. In order
to permit more efficient cooling,
the cylinders are water jacketed
the full 1length of the bore.

This  construction results in'a-

very rigid unit, which provides a
sturdy support for the
crankshaft.

MATN BEARINGS

The six cylinder engine has saven
main bearings, This - places a
main bearing on each side of each
connecting rod  bearing, see
Illustraticn No. 1. This con-
struction helps to eliminate wvib-
ration at high speeds. The
bearing caps are held in place by
two alloy steel capscrews.

The crankshaft end thrust is con-
trolled by the center main

bearing. This shell has suitable
flanges on both sides of the
bearing, which form a thrust..
bearing.

Precision or insert type bearings
are used. In this construction
there is a removable shell in
each cap, as well as for the
upper part. The upper shell is
not interchangeable with the
lower shell except for the thrust
bearing. These bearing shells
are completely finished before
being put on place and no line
reaming or scraping is regquired.
This allows replacement of the
bearings to be easily accom-

plished. Each bearing shell has

a small ear or projection which.

fits into a recess in the
cylinder block or cap, which
allows the ear or projection to
rest against the adjoining case
or cap to prevent the shell from
rocking or rotating. These
shells are trimetal bearings,
steel backed. This permits the
use of a hardened crankshaft.-

~+ against: leaks
““carefully drawn down by means of

CYLINDEER HEAD

The engine has two cylinder heads
made from heat treated alloy iron,
valve seats and valve guides are
replaceable. The head is held to
the cylinder block by studs, and
nuts;. .and, - in order. to insure
.the, “head ‘must be

the stud nuts, which should be
progressively tightened, working
from the center ' of the head toward
the ends. See Illustration No. 20
for method and sequence: for tor-
quing cylinder head.
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CONNECTING RODS AND PISTONS

Like the main bearings, the con-
necting rods have the precision
or insert type of bearing const-
ruction. No shims are used,
therefore, bearing adjustment is
accomplished by installation of
new bearing inserts.

e

The piston pinh is of very large
diameter and is of the full
floating +type. '~ This means that
pin can rotate in either the
piston bosses or in the bushing

at the top end of the connecting .

rod, but the fit in the piston is
tighter than the fit in the

con-necting rod bushing. Conse-""

guently, the pin can not rotate
in the rod any faster than the
piston allows.

The piston pin is prevented from
mdving,endwise and.making contact
with "the c¢ylinder wall by means

of snap rings, which are located..

in grooves machined in the. bosses
of the piston.

CAMSHAFT

The camshaft is supported on re-
movable bearings in the. crank-
"case. ".The. camshaft -end thrust is
controlled by a thrust plate be-
tween . the "front camshaft bearing
and the camshaft gear. This
plate 1is held to the cylinder
block by two capscrews.

_ VALVES . _ _

‘The 'valves ‘are installed in the
cylinder head.. The intake valve
head is larger in diameter than
the exhaust wvalve head in order
to increase the efficiency and
insure more power. Both intake
and exhaust valves are forged
from special alloy steel. The
valve tappets are hollow to allow
the push rod to properly seat.

OIL SYSTEM

The lubricating system is the
pressure type, having gear type
©il pump with the suction end in
the oil pan ©il sump and, there-

fore, needs nec priming. the o0il
pump 1is gear driven through a
suitable gear arrangement at the
front of the engine. The oil
Tubes and oil pan may be rotated
depending on the application.

The oil pump forces the oil under
pressure through a full-flow oil
filter and oil cooler to the main
0il header in the cylinder block.
This 0il header 1is a drilled
passage extending the length of
the 'cylinder block on the side
opposite the camshaft and 1is
closed at both ends with suitable
plugs.

The o0il pressure is controlled by
& pressure control  mechanism
assembled on right side of
cylinder block, see Illustration

No. 35, which connects directly

with the oil header. Also, there
is a safety pressure.relief valve
assembled +to the  oil pump which
prevents excessive pressure
build-up. See item"A" Illustra-
tion No. 1. ‘

From the main header the o0il is
distributed, under
pressure, through drilled passages
to all main bearings, camshaft
bearings, and rocker arms. From
the main bearings, oil is deliv-
ered under pressure, through
drilled passages in the
crankshaft, to all connecting reod
bearings. See Illustration.

The c¢am lobes, valve tappets and .

so forth are lubricated by means
of o©il drain-back and the mist of
0il thrown off around the wvarious
pressure-lubricated bearings. The
pistons are cooled by a spray
nozzle located on block, See
Illustration No.

External openings are provided for
connection of an ©il pressure
gauge or other accessories re-
quiring pressure lubrication.

controlled -
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WIRING DIAGRAM

Due to may types of electrical
equipment and the variety of re-
quirements encountered in
differnet installations, it is
impossible to illustrate a typical
wiring diagram.

However, the installation of
wiring circuits may be more
readily understood if the complete
system is divided as follows:

1. THE STARTER SYSTEM

This circuit consists of the
battery (electrical energy storage

unit), thestarting motor and the '~

necessary wiring to connect the
battery to the starter switch and
from the starter switch to the
starter.

In most cases, the ground or re-
turn flow of current is carried

through  the frame work of the unit _
“i...to a point near the battery from

where a short cable is connected
to the battery to complete the
circuit.

When a magnetic type starter
switch is used, it is necessary to

. __connect it to a control switch,

which may be either a key switch
or a simple push button switch.
The key switch has one side
connected to the battery side of
:the ammeter and the other side to
»..the magnetic switch with suitable

wires. The magnetic switch may
have an external ground post which
must be grounded to the unit
framework. The push button switch
has one side connected to the
battery side of the ammeter and
the opposite side connected to the
magnetic starter switch as
outlined above.

2. BATTERY CHARGING SYSTEM

The battery charging system
consists of an alternator, which
creates the electrical current, a
regulator to control the current,
and an ammeter to indicate teh
amount ¢f current being crated or
used. A e

R ty . X

3. ACCESSORY SYSTEM

The accessory system consists of
lights, horns, heaters, etc. The
current to operate these access-
ories is usually taken from the
ammeter to a suitable switch, which
allows the accessories to -be b
operated or turned. off as
necessary.

. Y
pe - - . [ S




TROUBLE SHOOTING

NOTE: Numbers m each column
indicale Seguence i which
probiem shou!d be checked

st S ol

Air Ciganes [hny
Air nig1 Restricted

PROBLEM

L4

Exhaust System Restncted

10

_Battery Weak or Discharged
Battery Cables Worn or Loose COI'II'IECIIDI'I

—

Low Cytinder Compression
Foreign Marter an Prstons
Worn or Scored Pistons. Rings, Elc.

.10

15

n
18

7!

"
15
17

12 !

Valves Leaking or Stucking
Worn Valve Guides
Valves Incorrectly Adjusted

13

L

13

16
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0 o oo~
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Luboil Level Too High B T A S
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£ i
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Oil Pump niet Screen Plugged ~ - - - :
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Bearing Faed, Main, Rod. Cam

20

18
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w eoOun o [
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Thermastat Missing
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ALTRONIC V IGNITION SYSTEM INSTALLATION INSTRUCTIONS

WARNING: An improperly installed or operating ignition system may lead to improper
engine operation which consequently could pose the threat of persconal injury to
operators or other nearby personnel.

" The following parts are required for each installation: =~ - ? B

1. Altronic V Unit

2. Wiring Harness
3. Ignition coils - 40-2505254 .1-Per Spark Plug

ENGINE '
Set engine. so that No. 1 cvlmder is .at the ignition f:.rmg point. 20° BTDC

Remove cil fill cap and verify that #2 Exh. rocker is in the down position, if not,
rotate engine 180°.

ROTATION
Determine the rotation of the Altronic V unit (looking at the drive end: of the Altrome
unit) for the engine being equipped. (CW})

ALTRONIC V UNIT .
Locate the timing mark on the housing for the proper rotation. Rotate the drive
coupling until the red mark on the shaft lines up with the proper mark on the housing.
Figure 1 shows the timing mark indication and drive coupling alignment for the standard
SAE CCW and CW configurations.

Mount unit to engine keeping the above two red lines together as close as possible., If
the two lines cannot be made to meet by rotating the entire unit, remove the four
screws which fasten the back cover assembly to the unit. The entire back cover assemblx
should then be pulled away from the unit keeping the internal plug connected. Rotate
the driven gear until the two marks described above line up. With the plastic cover
removed, use one finger on the timing decal to maintain the distributor shaft in the
correct position (proper red marks line up) and reinstall the cover to the umit,
engaging the gears. Securely tighten the four fastening screws. Final timing should be
checked using a8 timing light with the engine at idle speed. Rotate unit CW. to retard,
CCW to advance.

IGNITION OOILS AND SECONDARY WIRING

Use only one of the Altronic coils listed above; standard low-tension magneto coils
will not work properly with this system. Mount the coils as close as possible to the
engine spark plugs.

The use of a clear, silicone grease [(such as Dow Corning DC-200) is recommended for all
high tension connections and boots. This material helps seal out moisture and prevent
corrosion from atmospheric causes as well,




PRIMARY WIRING

The firing order of the Altronic V units is as follows;

CYI-.I

uNIT |

CW ROTATION |

WIRING DIAGRAM
b

6%

b6A34

A-F_E-DC-B

_ % Unit fires each cylmder 1nd1v1dually on ccmpre331on stroke only.

Start..mg w1t.h lea.d "A to t.he c011 of #1 cylmder, the harness leads are connected in
accordance with the engine’s firing order to the positive (+) terminals of the coils
{2ee Wiring Diagrams). On exhaust stroke firing units (%¥), the coils for the cylinders
with matching harness letters ere connected in series as shown in the Wiring Diagrams,
The switch or shutdown panel wire is "E" for units with 5-pin connector and "G" for
units the 7-pin connector. A common ground lead connecting the negative {-) terminals
of the coils must be run ag shown in the diagrams.

All connections should be made using Ting type terminals specified for 16 gauge wire
and #10 stud size. Terminals should either be soldered to the wire or attached with an
appropriate staking tool. All primary wiring should be protected from physicel damage,
vibration and temperatures in excess of 220°F. Any unused leads in the wiring harness
should be taped and left open-circuited (not connected)

Make sure shortlng plug is. attached at back of mag. when not using external timing.
i UNIT 6A34 - 6 CYLINDER -

OW ROTATION

T ATROMC ¥

ROTATION

CCw

A

IGN. ROTATION ENGINE
CcCW CW FIRING ORDER
A A 1
B F 5
C E 3
D D 6
E C 2
F B 4

«FROUND TO E,NGNE
“AND CONNECT TO *D LEAD

LW
A
[
[-]
5]
£

mjgajn

.....

T WA TERMINIAL, ON
ERITION SWITCH
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SERVICE MANUAL

ALTRONIC V IGNITION SYSTEM
4400 SERIES S/N 4400 & UP

A

The procedures called for herein require .the use of special tools and heavy
duty machine equipment. Personnel performing such repairs should be trained
in the use of such equipment and be knowledgeable of their potential safety
hazards so as to be able to safely perform the recommended procedures.

Proper repair and maintenance is essentiml to the safe and reliable operation
of this equipment and the engine to which it is applied. Failure to follow the
recommended practices could lead to potentially hazardous conditions. An im-
properly installed or operating ignition system may lead to improper engine
operation which consequently could pose the threat of personal injury to oper-
ators or other nearby personnel.




1.0 ALTRONIC V IGNITION SYSTEM -~ DESCRIPTION

Altronic V is an alternator powered, electronic ignition system. All electronic par
are mounted to the back cover which discomnects as a module from the alternator

section.

The alternator (A) provides the power to charge energy sotrage capacitor (B). A
. separate pick-up coil (C) and SCR (D) are used for each of the system's outputs which
correspond usually "to.each engine cylinder. A rotating timer arm (E) driven through
speed reducing gears passes over the pick-up coils to trigger on the SCR switches in
sequence. This releases the capacitor’s stored energy to the ignition coils which step

up the voltage to fire the spark plugs.

1l
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CROSS SECTIONAL VIEW - ALTRONIC V UNIT

A - Alternater D ~ SCR electronic switch
B - Energy storage capacitor E - Timer arm
C - Pick-up coil - F - Distribution gears
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13

© % Parts for units with electronic timing-

2.0 PARTS IDENTIFICATION AND SPECIFICATION
2.1 PARTS LIST -
REF, PART NO, DESCRIPTION -
1 510 454-U Coupling
la 902 478 Spring Pin
3 410 083 Bearing-shaft(-A,-AM,-D}
510 654  Bearing-shaft(-AW,-GVW)
4 560 004-1 Housing(-A,-AM,-AW) . ..
* - 580 004-2 Housing(-GV,-GWW)
560 004-3 Housing(-D)
4a 510 541 Ventilator
5 502 134 Nameplate - 2.0" X 1.9"
502 168 Nameplate - 3/5" X 1.1"
6 802 520° Drive pin .
7 160 001 Magnet-rotor
8 410-039 CGasket .
9 571 003 Stator e T
10 310 518 Drive gear 1.5:1
510 357 Drive gear 2:1
510 359 Drive gear 3:1
510 625 Drive gear 1:1
11 901 3268 Washer
e.. =12+, +~900 944 Lockwasher #8
'ug902 465 Screw 8-32
- 14 510 462 O-ring
15 - 410 038 Spacer
16a-- 902 585 Screw 5/16"-18
16b 901 010 Lockwasher 5/16"
16c 902 586  Washer
172 902 487 Snap ring
17b 8902 503 Washer
18 ;.410 045 Spacer. . -
19 -902 541 Screw 8-32
20 - 900 996 Lockwasher #4
21- ' 570 017-1 Driven gear ass’y. .1:1
570 017-2 Driven gear ass’y. 2:1
570 017-3 Driven gear ass'y. 3:1
570 017-6 Driven gear ass’y. 1.5: 1
25 902 564  Screw 4-40
26, , .570 401 Pick-up plate ass’y. 1A
‘- E 570 402 Pick-up plate ass’y. 24
iy 570 403 Pick-up-plate ass'y. 3A
-~ . ... BT0 404 Pick-up plate ass'y. 4A
570 405 Pichk-up plate ass’y. 5A
570 406 Pick-up plate ass’y. 64
See pg.11 Pick-up coil ass’y.

NOTE: Reference numbers with a _letter.
same number without the suffix. Example

ALTRONIC V - Reference the exploded view on page 4.

REF. PART NDO., DESCRIPTION .
26b 570 008 Plate-core ass’y. 24
570 009 Plate-core ass'sy. 3A
570 015 Plate-core ass'y. 1A
570 025 Plate-core ass'y. 44
570 026 Plate-core ass'y. 5A
570 027 Plate-core ass'y. 64
26c 570 010 Plate-bushing ass'y. 3A
570 011 Plate-bushing ass’y. 2A
570 012 Plate-bushing ass’y. 1A
570 020 Plate-bushing ass'y. 4A
570 021 Plate-bushing ass’y. 5A
570 022 Plate-bushing ass’y. 6A
26d 510 627 Spacer - 1A, 2A, 3A
--:x 510 6561  Spacer - 4A, BA, BA
26e 902 574 Screw 6-32
26f 610 117 Snap ring
27 See pg 6 Circuit board ass’y,
27a 301 "208-2 Zener diode - 10M120Z5
: 301 233-3 Zener diode - 10M150Z5
27 504 161 Nut 10-32 - zener diode
27c 583 007 Plug assembly -
29 501 335 Gasket - 5-pin connector
501 368 Gasket - T-pin connector
30 510 597 Spacer
31 570 005 Rear cover - b-pin co
- 570 028 Rear cover - 7-pin com
570 029-1Rear cover-5-pin w/timing
570 028-2Rear cover-7-pin w/timing
31la 410 (058 Bearing - -
31b 510 660 Shaft - driven
32 802 459 Kut 6-32
33 902 602 Washer
34 902 565 Screw 6-32 .
35 902 591 Washer
37 302 106 Timing label - shaft
38 502 142 Timing label - cover
39 310 365 Cover plate =T
40 902 058 Screw 6-32 )
41 "8901 004 Lockwasher #10 -
42 902 567 Screw 10-24 X 1,25"
902 587 Screw 10-24 X 2.0"
43 902 064 Screw 6-32
44 902 483 Screw 10-24
47 902 579 Washer - shim
L3 562 001 Connector ass’y.
% 501 389 Gasket
¥ 900 996 Lockwasher #4
¥ 8902 525 Screw 4-40

option (not illustrated).

.suffix are part of the assembly of th
(la} is part of (1).




2.2 PART XO. DESIGNATION

‘II' 2 A 2 & H T -

A
l~MOUI'~I'I'ING
VERT. FLANGE

. 2.3 UNIT SPECIFICATIONS

OPTIONS

CAPACITOR

GEAR RATIO

g

2oz

non

oo n B -1 T
[T I

0 nn

O
NP
v ae oen e
|7, ey

FIRING PATTERN —A =

NO. OUTPUTS

tHigh Output Unit

1 Slot Flange

Special Coupling Angle - 45 deg
Extended Shaft: for Gear
Special P110t Dia. - 3 oo"

2 Slot Flange H

2 Slot Flange, Extended Shaft

Electronic Timing Option

.8 mfd.
mfd.
mfd.

[
. w
[~ -]

Internal Ratio
Internal Ratio
Internal Ratio
:1 Internal Ratio

L

Even Interval

-

1, 2, 3, 4,5/ 6.

CIRC. BOARD ASS'Y. (27)

UNIT BACK COVER ASS'Y.
1A18 581 401-1 572
1A28 581 401-2 572
1A28H 581 401-2H 372
2A14 581 404-1 572
2A18H 581 402-2H 572
Z2A25 581 404-3 572
2A28 . 581 402-1 572
2A28H 581 402-1H 572
- 2A64 581 404-2 572
3A14 581 406-2 572
3A25 S81 406-4 572
3A35 581 406-3 572
3A64 581 406-1 572
4A24 581 407-1 572
4434 - 581 407-2 572
SA24 581 405-1 572
6A24 581 408-2 572
6A34 581 408-1

572

612 .

612
612H

613
612H
613
612
612H
613

613,

613
613
613

614
614

616
616

616

e

NOTE:, - It is recommended
that 572 40X circuit boards
"be updated {exchanged)

to the 572 61X series.



CRHS 1R

3.0 PERFORMANCE SPECIFICATIONS

__A.

Install unit on a test stand equipped with a suitable number of 501 061 coils an
spark gaps. Test stand wiring should conform to that shown in the Installatlzi
Instructions form AV II for 6-cylinder engines.

VOLTAGE TEST ‘

Remove the harness from the unit connector. At 500 RPM the positive voltage at
the p1n shown with respect to ground should be:

VOLTAGE

CIRCUIT BOARD CONNECTOR PIN

572 602, 572 612 "E" 114-126 VDC
572 602H, 572 612H - "E"- 143-157 VDC
572 603, 572 613 "E" 143-157 VDC
572 604, 572 614 "G" 143-157 VDC
572 606, 572 616 : e 143-157 VDC

RS ST

3.2 OPERATING TEST

A.
B.

At 90-120 RPM, a 7mm gap should flre consistently
At the TEST RPM, a 15 mm gap should fire consistently.

3.3 TIMING SPECIFICATION

A.

Timing should be as specified in the table below as measured on. -a stendard.
ignition test stand with the degree wheel indicator rotating at the unlt b
coupling speed. X
If timing is out of specification, change the pick-up 0011 (26a) in questlon

L

FIRING SEQUENCE IN DEGREES

UNIT MQDEL TEST RPM A - B -C - D - E - F TOLERANCE .
1A18 1,300 o* .
1428 1,300 p*+ .

2414 2,000 0 - 180 2
2A18H 700 0 - 180 2.
2425 2,400 0 - 0 2
2A28 1,300 0 - 0 2
2464 3,000 0 - 90 3
80 - 270 ,
3A14" 2,000 0 - 120 - 240 R
3425 2,000 0 - 240 - 120 .
3A35 3,000 0 - 0 - 0 3
3464 3,000 0 - 0 - ¢ 3
80 - 180 - 180
4A24 2,000 0 -180- 0 - 180 2
4A34 3,000 0 - 270 - 180 - 90 3
5A24 2,000 0 - 144 - 288 - 72 - 216 2
6424 2,000 0 - 120 - 240 - 0 - 120 - 240 Z
6A34 3,000 0O -180- 0 -180 - 0 - 180 3
* 15-17 degree retard at low speed.
** 30-34 degree rtetard at

low speed.




4.0 TROUBLESHOOTING

‘ll’ 4.1 CIRCUIT DIAGRAM

A,

The diagram below shows the Altronic V circuit for one output. Each component
in the Timing-Distribution seéction {(to the right of the dotted line} is present
in a quantity equal to the mumber of system outputs; each output requires a
pick-up coil assembly, capacitor C3 and Power SCRZ.

The operation is as follows: The AC, voltagergenerated by the alternator is con-
verted to DC by rectifiers and.storedwln the, energy storage cap301tor (Cl). The
DC voltage level is controlled by zener diode Z. Capacitor C2 is charged through
resistor Rl to provide the energy to trigger the power SCR (SCRZ2}. This occurs
when the rotating distributor timer arm passes a pick-up coil (P) triggering on
SCR1 and connecting capacitor 0@ through resistor R3-to the gate of SCRZ. SCR2Z
then turns on discharging capacitor Cl into the primary of the ignition coil
which steps up the voltage to fire the spark plug.

Capacitor C3 acts as a filter to prevent crossfiring between cylinders.

" E“
—0
. | il'.;
D2 D2 D2 | K
|
I
i TO
| SPARK
PLUG
|
I
|
!
|
I TO
i SPARK
I PLUG
l.
|
{
l "Dll
Components:
C1 - Capacitor, energy storage SCR1,P,R2,R3 - Pick-up coil ass’y.
C2 - Capaciter, trigger SCR2 - Power SCR
C3 - Capacitor, filter R1 - Resistor, trig. circuit
D1 - Dicde R4 - Resistor, SCR gate
D2 - Diode, dual A ~ Zener diode




C.

4.4
A,

5.0 SFRVICE - ALTERNATOR SECTION -

PROCEDURE

See Section 3.0-3.3 for proper electrical performance.

Use Simpson model 260 meter on RX10,000 scale unless otherwise specified.
First discharge all capacitors. Carefully use a screwdriver to short from
the connector shell first to "E" pin on 5-pin connector or "G" pin on 7-pin
connector; then to all other pins.

ONE OUTPUT DOES NOT FIRE o

Check that the 2-lead pick-up 0011 connector ig fully plugged into the circuit.
board receptacle.

Check with ohmmeter as follows: Positive lead to case; negative lead to
connector pin with no output. Move the timer arm (21a) past the pick-up coil-
corresponding to the test connector pin ("A" is red; "B", "C", etc. follow in
a CW direction from "A"}; meter should pulse indicating pick-up coil output

If not, replace pick-up coil assembly (26a)~-.see pg. 11.

If above tests are OK, replace circuit board assembly (27) - see pg. 11.

SYSTEM HAS WEAK OR NO OUTPUT '

Check stator (9) resistance - replace if defective - see 5.0 below.

1. Center pin to outer pin: 450-650 ohms (RX100 scale}

2. Center pin to other outer pin: 5000-6000 ohms

3. Center pin to lamination core: infinite

Check circuit board assembly {27} - replace if defective - see pg 15

1. Positive lead to case; negative lead to "A" pin, then to "B" pin, théh to
"C" pin. All should pulse with a final infinite reading., - | s

2. Positive lead to "E" pin on 5-pin comnector or "G" pin on 7-pin connector,
negative lead to the case., Meter should move to final infinite reading-
within several seconds. .

A.

The procedures of this section require the use of an arbor press.

.. Remove screw {13}, lockwasher (12), washer (11) and drive gear (10}.

The unit breaks down into two major parts: the Alternator Section and the Back
Cover Assembly. Remove the four back cover attaching screws (42), (44) and
carefully pull the back cover assembly away from the alternator housing; umplug
the 3-prong internal connector, _

DISASSEMELY

Remove the phenolic spacer (15), O~ring (14) and stator (9) from the alternator
housing.

=AW, GVW unit ONLY - remove hardware (16a}, (16b},
sleeve (18) from the unit shaft.

Drive spring pin (1a) out of coupling (1) and shaft and remove* coupllng m*-?

{16c) or (17a}, {17b) and

If it is necessary to replace bearing-shaft (3), support the housing on the °
coupling end and press shaft out of the magnet-rotor assembly and housing.
Wrap magnet-rotor assembly (7) in a cloth or paper to keep it clean.

e e e ————— — — . —p———




REASSEMBLY - ALTERNATCR SECTION

The procedures of this section require the use of a small arbor press.

Press a new bearing~shaft {3) into housing {4) until it bottoms against shoulder.
Housing (4) should be supported behind the internal shoulder (tool no. 506 101B}.
Push on the outer race of the bearing with tool no. 506 1014,

Clean all debris from the magnet-rotor assembly (7).

Slide magnet-rotor assembly (7) over shaft with plate facing out as shown.
Support the shaft on the .coupling end {tool no.. 506 102B) and press magnet-rotor
assembly (7) on ‘the shaft 575" fzéust ‘theé shoulder for thé drive gear (use tool
no. 506 102C}.

Slide coupling (1) on the shaft and secure with spring pin (la) through the
coupling and shaft, _

-AW, ~GVW UNIT ONLY - Install sleeve {18) and engine gear. Secure with hardwere
(16a), (16b}, (16c) or (17a), {17b) - see page 77?2, '

Inspect gear (10); replace if worn. Secure with new hardware (11), {12) and
{13).

Reinstall stator with leads at the 6 o’clock position, a new O’ring {14) and the
spacer (150,

L
LIRS P
-ty

* HOUSING (4)

COUPLING (1)

4 - ‘fé‘- .-.-;“. .

Vel s

AN ANNY

.|.575“

L LN L L

PIN (1a)

MAGNET-ROTOR (7)
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6.0

SERVICE - BACK OOVER ASSEMBLY

A,

Replace only those parts requiring service. .

CIRCUIT BOARD ASSEMBLY {27) — REPLACEMENT .
Use a small screwdriver to pull the circuit board receptacle levers away from th
2-lead housing of the pick-up coil connectors; then unplug the pick-up connectors

. from the circuit board {27). '

Remove four screws (43), zener diode nut (27b), screw {34}, washer (33) and nut
{32). The circuit board can then be removed from the cover. Keep track of
spacer (30).

Reverse steps 5.1A. and 5.1B. to reassemble. _

NOTE: Use part no. 902 602 (aluminum) for washer (330,

PICK-UP OOIL ASSEMBLY (26a) - REPLACEMENT

Remove hardware (19), (12), (11} holding the driven gear/magnet-~arm assembly.
Pull driven gear/magnet-arm assembly -(21) from the driven shaft. '
Unplug the pick-up coil connector in question - see 5.1A.

To replace a pick-up coil (26a), remove three screws (26e) and plate assembly
{26c)}. On l-cylinder units only, remove small snap ring (26f). Then remove
the pick~up coil in question.

When installing the new pick-up coil, the end with the green line must face out
against plate (26c). Rotate the coil body so that the bulge ‘dbég. NOT face inside
the circle of the 0.D. of the bearing (3la) - see orientation initheé drawing
below. : - TTEEY e

To reinstall top plate (26c), insert screws {26e) through plate. (26¢)  and spacers
(26d) into the plate-core assembly {26b); then tighten screws (26e),” -

Plug in the pick-up coil connector into the circuit board receptacle. . '

570 403 (3A)
A

570 401 (1A) 570 402 (2A)

A - 551 002-1

A - 551 002-4
B - 551 602-4

A -551 002-1: ~"
B =~ \ 551,;, oog-:z._i oL
C - 551 002-3

570 404 (4A)

- 551 002-5
- 551 002-4
551 o002-4
-~ 551 002-2

SOwa
1

570 405 (5A)

- 551 Q02-1
- 551 002-2
551 002-2
551 002-4
551 002-2

A
B
C
D
E

570 406 (6A)

F - 551 002-5
B - 551 002-1
C - 551 002-2
D - 551 002-3

e ' -




6.

6.

3

A,

4
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H.

DRIVEN GEAR/MAGNET ARM ASSEMBLY (21)

NOTE: Earlier assemblies having the driven gear held to the magnet-arm with
slotted pan-head screws should be updated to the equivalent one-piece
driven gear/mesgnet-arm assembly (21).

‘Remove screw {19) and pull driven gear/magnet-arm assembly (21) from shaft {31b}.

DO NOT loosen the three small button-head, hex-socket screws holding the gear

assembly together. Keep track of shim washers (471,

DRIVEN SHAFT (31b), : BEARING (31&) . )

NOTE: It is recompended that all unlts be updated to the current design
press-fit secured driven shaft (31b).

The procedures of this section require the use of a small arbor press.

Remove the driven gear assembly (21) per section 6.3.

Unplug the pick-up coil connectors - see step 6.1A.

Remove three screws (25) and lockwashers {20). Then pull the entire pick-up

plate assembly (26) off bearing (31a).

Remove cover plate (39).and-timing decal (37).

- SNAP-RING SECURED DRIVEN SHAFT - Remove snap ring {91) and pull driven shaft

assembly (90) from bearing (31a).

- PRESS-FIT SECURED DRIVEN SHAFT - Press shaft {31b) out of bearing {31a).

Press bearing (3la) out of rear housing {310.

Support housing (31) with tool 506 103B; slide bearing (31a)} over guide of

tool no. 506 103B and press bearlng 1nt0 housing with tocl no. 506 103A until

it bottoms. £

Support bearing (31&) -On the inner race {tool no. 506 104B) and press on the

gear shoulder of current design shaft (31b) until shaft bottoms against bearing

{use tool no. 506 .104A). .7 .

REASSEMBLE BACK COVER ASSEMBLY

Reinstall the pick-up plate asgembly (26) and secure with hardware (20) and (25).
Plug in the pick-up connectors into the circuit board receptacles.

Slip shims (47) .- the same: number as removed, if any - over the end of the shaft
(22) against shoulder. .Install the driven gear assembly (21) on the shaft and

" secure with hardware (11), (12) and (19).

Check that the air gapfbetﬁéeh;the rotating arm and the plate (26c) is .005"-
.018". If the air gap requires adjustment, first remove screw (19) holding the
driven gear and pull the assembly (21} from the shaft. Add or subtract & shim
washer (47) to increase or decrease the air gap. Reinstall assembly (21) and
secure with hardware (11), (12} and (19).

Using a small brush, apply a.thin coat of silicone compound (GC type 5Z; Altronic
part no. 503 2593}. to thebteeth of the. drlven gear (21).

Install washer (35), mlmlng decal, (37), lockwasher {12) and screw (19) but
tighten screw so that the lockwasher just starts to compress.,

Place the timing arm {21) centered on the red pick-up coil core. The red mark
on decal {37) should then be placed midway between the CCW and CW marks of the
label. Tighten screw (19}.

Install cover plate (39) and secure with two screws (40),




6.6 REASSEMBLY - BACK COVER ASSEMBLY TO ALTERNATOR SECTION
A. Mate the back cover assembly with the timing mark for the proper rotation to th
alternator section with the coupling angle set as given below.
B. Secure the back cover to the alternator with hardware (41), (42) and (44).
OCUPLING  ANGLE
UNIT NO. CCW CW
1A18-GV 0 - - R A A
1A2B-A 0 70 T
2A14-A,GV 0 70
2A14-AW,GVW - 70 COUPLING
2A14-D - 16} ANGLE
2A18H-GV - . 70
2AZ5-A : ~ 70
2A28-A,GV. TR, { « PR
2A64-GVW -~ 70
3A14-A,GV 0 70
3414-D - 0
3A25-GV 0 -
3A35-A - TO
JAG4-A,GV 0 70
3A64-AM - 45
3A64-AW,GVW - . 70
4A24-A,GV 0 70
4A24-AW,GVW - 70
4A24-D - 0
4A34-GVW -7 70
5A24-GV 0 -
6A24-D - 0
6A24-GV 0 ~ -
- BA34-A,GV 0 70
BA34-AM - 45
BA34-AW,GVW - 70
7.0 SERVICE - ASSEMBLY TOOLS cEAL . monerme Mg ey B
A, The assembly tools referred to in sections 5. 2 and 6 4 are ava.llable from
Altronic. Alternatively, they may be fabricated from drawings provided by
Altronic; request form AAT. T
8.0 OPERATIONAL TEST
A, Perform the tests following the guidelines of sections 3.0 through 3.3.
B. Run the Operating Test of section 3.2B. for one hour.
C. After the one hour Operating Test, check the unit timing per section 3.3.

€




ALTRONIC V IGNITYION SYSTEM _ _ INSTALLATION INSTRUCTIONS TIMING BCOX

NOTE: DEVIATION FROM THESE INSTALLATION INSTRUCTIONS MAY LEAD TO IMPROPER
ENGINE OPERATION WHICH COULD CAUSE PERSONAL INJURY TO OPERATORS OR
OTHER NEARBY PERSONNEL.

DESCRIPTION .

The 581 603-a, -2° electronlc tlmlng units are‘'deisngéd for applications such as dual- -
gas or dual- loadArequlrlng two different timing settings. The adjustment screw is used
to set the differential up to a maximum of 13 degrees, 2-cycle or 26 degrees, 4-cycle,
The 581 603 series units must be used with Altronic V units having the "T" option back
cover; these have the second connector (3-pin) in.addition to the regular harness
connector.’

INSTALLATTON

Mount the 581 603 unit so that connections will be protected from weather and the
maximum temperature exposure does not exceed 150°F. (65°C). The following specific
details are essential to proper operation of the 581 603 device (refer to the Wiring
Diagram):

1. All connections to the 581 603 unit MUST be made with 24 AWG conductor, .032"
insulation wire {Altronic part no. 603 102). This is the wire in the Altronic
supplied cables’593°050 and 593 052. This applies to the leads from the Altronic
V 3-pin connector AND-to leads runnlng from the 581 603 unit to any relay or

“

switch dev10e 0

2. The leads to the 581 603 unit from the Altronic V unit must not exceed 25 feet
(7,6m). The leads from the 581 603 unit to a switch or relay must not excesd
24 inches (610mm}).

3. All wiring- to the 581 603 unit MUST be kept separate from all other wiring. IO
NOT bundle together timing unit wires with any other wires.

4. The case of the 581 603 box must be grounded to engine ground. It is recommended
that panel ground or a separate engine ground be used. DO NOT connect the box
directly to the ignition system common coil ground.

5. Consult the application chart for instructions regarding the "V" terminal. It
is essential for.proper operation and to achieve the proper timing range for a
given application that thé "V" terminal be either left open—circuited or grounded
per the application chart (see back side).
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TIMING SETTING AND ADJUSTMENT

There are two ways the 581 603 electronic timing unit can be used:

MANUAL, ADJUSTABLE TIMING - Install the Altronic V unit with the back cover timing

marks lined up and with the engine set 7 degrees advanced from the most advanced

desired timing. Wlth the 581 603 installation complete, use the TIMING ADJUST-
MENT screw to var'y 1gn1t10n timing to the desired setting at the normsl engine

operating RPM, Seé‘the Application Chart below for the range for the specific
Altronic V unit.

TWO PRE-SET TIMING POINTS - Wire terminals A and B to a switch or relay contacts
as shown in the Wiring Diagrams. With the relay or switch contacts CLOSED and
the engine running at normal operating RPM, set the desired ADVANCED ignition
system timing by adjusting the Altronic V unit or coupling in the normal manner.
Then OPEN the contacts and turn the TIMING ADJUSTMENT screw to set the desired
RETARDED timing. The differential range is shown in the Application Chart below
for the specific Altronic V unit.

APPLICATION CHART - 581 603 SERIES

ELECTRONIC  ALTRONIC V. . TIMING RANGE ENGINE
TIMING UNIT = MODEL . .. "V" TERMINAL MANUAL (A) TWO-POINTS “(B) TYPE
581 603-2 6a3¢ . 1% To.Ground.’ . 200 Be - 26° i-cycle




OQPERATION

This series of Hercules GTA4800
Engine consists of a turbo-
charged, aftercooled six cy-
linder model.
The bock has'* beén compiled for
your use in obtaining the maximum
efficiency and trouble-free op-
eration which have been built
into your engine by Hercules
craftsmanship.

Should you have a particular pro-

blem not covered in this book, ‘we ™

invite vyou to write to Hercules

Engines, Inc., Service Dept.,
P.O. Box 24101 - Canton, OH
44701, U.S.A., whose experienced

personnel will be
assist you.n_

pleased to

PRECAUTIONS- READ BEFORE
. STARTING THE ENGINE

This section "covers those items
which are of particular interest
to the operator and does not
cover such work as might be re-
quired of _a maintenance crew.
This does :not mean that an oper-
ator should not acguaint himself
with the. varlous subjects covered
in other sections of this book.

THE FOLLOWING PRECAUTIONS, IF
FOLLOWED, WILL HELP ELIMINATE
OPERATING DIFFICULTIES AND
ABNORMAL" WEAR:

1. FILTERS--Keep them c¢lean -

they are the guardians of your
engine.” =~ Dirty filters cause
rapid wear and low engine power
cutput.

2. LUBRICATING QIL--Keep it
clean - drain the crankcase
often. Use the best brands ob-
tainable.

3. Do not allow the oil level to
fall below ‘the “full mark on the
dipstick. . Do not £ill above -the
full mark on the dipstick.- ¢

T .

PRELUDE TO OPERATION

4. Do not run the engine at any
time without lubricating oil and
cooling scolution (water and anti-
freeze mixture.)

5. Never run the engine with the
coolant solution beiling. This
allows lubrication to bhreak down
and may seriously damage the
engine.

6. Do not put cold water in an
overheated engine. It may crack
the cylinder head, block, etc. -

7. Never allow your batteries to

run low or dry of water. In cold
weather, do not £fill batteries
with water when shutting down as
this makes them more subject to
freezing.

8. Do not attempt starting the
engine wuntil the lubricating oil,

water, and fuel supplies have been
checked.
9. Do not run the engine at high

speed without 1load, as this will
cause undue wear and shorten the
engine's life.
10. Do not idle the engine for
long periods, It is not only de-
trimental to the engine, but alseo
increases operating costs.

11. Never allow the engine to run
without sufficient o©il pressure
showing on the gauge. Damage from
lack of lubrication will result.

12. Do not attempt to make repairs
or adjustments to the fuel system
unless yvou are familiar with it.

13. Correct fuel pressure and vol-
ume are essential to efficient op-
eration.




14. Never run the starting motor

longer than 15 seconds at one time

without a rest pericd of at least
one minute before allowing it to
run again. Failure to follow
this procedure may result in a
burned out starting motor.

15. Do not attempt to-start or-

operate this engine without first
reading the instructions in this
book carefully. As an opeérator,
you owe it to yourself.

STOPPING THE ENGINE -
1. Stopping is generally effected
by turning the key to.the. off
position.

INSPECTION OR ADJUSTMENTS
TO BE MADE DATILY:

1. Go over the entire engine

daily to make sure there are no o

loose bolts, nuts, screws, elec-

trical connections or parts and,
also, stop all fuel, lubricating
01l and water leaks. There will
probably be very little tighten-
ing needed, but one loose part
can cause serious damage.

2. Check the lubricating oil ™ ~

level in the engine and keep
filled to the full mark on the
gauge.

3. BAir «cleaners should be in-
spected and cleaned before

starting the days run. If the

Also, observe 1if scale or sediment
is forming in the coocling system;
if it is, obtain water from a
supply which will not cause these
troubles. If the water pump is
leaking, replace the seal. 50/50
mixture. :

INSPECTION OR" ADJUSTMENTS TO BE
MADE ' AFTER EACH 125 HOURS
OPERATION

1. Inspect. and adjust . the fan
belts, if loose.

2. Check the spark plug gap.

*4.'Inspect the radiator and clean,

if clogged or shows scale
formation.

4. Change engine oil and oil
fllters.ah“

"vi. - -

STARTING“AND OPERATING SUGGESTIONS . .

1. éAlways .use single viscosity,
low ash o0il. This oil should be
capable of meeting A.P.I. service
classification, shown in Lubrica-
ting 011 Spec1f1catlons.

s

'é; ”Use only the best 1ubricating
oil. obtainable.

LT e e

3. Mobil Pegasus 390 oll is a good
grade to start with; from this,’
the proper grade can be determined
by observing the pressure gauge
"and. the condition of the oil at

engine is working in extreme;ﬁ‘f gchange%perlods.xt‘ﬁ

dusty atmosphere, it may be .nec-
essary to clean these units more
often than the regular Scheduled
Maintenance Intervals.

4. The water circulating system
probably receives less attention
and care than any part of the
engine 1installation, and yet it
is one of the most important
units. wWater should be checked
daily to make up for that lost in
evaporatlon.

4l Bezsure 311 fuel line connect-
"ions are tight.

STARTING THE ENGINE

SAVE YOUR BATTERIES. Two 12 wvolt
batteries in parallel will crank
the engine agalinst compression for
about six periods of 15 seconds
each with a recuperation or rest

..of one minute between each period

of cranklng.

BRI ERE IR : .- : R




FIRST TIME THE ENGINE STARTED or
starting the engine after a long
period of shutdown.

1. Fill the cooling system. _
2. Fill the crankcase.

3. Turn ‘the engine over by means
of the “starter threé or four
times to start oil circulation
and distribute the oil already on
the surfaces.

Check the air cleaners to make
sure there are no obstructions,

that they are properly 1nstalled“

and are clean.

Check the entire electrical sys-
tem to be sure there are no loose
connections and all component
parts are properly connected.

See that no ‘tools, parts, etc,
are lying, or on any part of the. .

engine, : as they could cause
serious' damage “to the engine or
bodily injury to anvone near.

Start the engine by operating the
startlng button.

Allow ™ the:'englne to run for
several minutes before load is
applied toc enable the engine to
properly warm up and insure pro-
per lubrication.

OPERATING

INSTRUCTIONS AFTER

L STARTING

After the engine has started an
inspection of the whole engine
unit should be made tc make sure
all parts are functioning pro-
perly.

1. Look at the lubricating oil
gauge. If no pressure shows after
the engine has run 10 or 12
seconds, shut down the engine and
ascertain what the trouble may
be. With the bearings in good
condition and the proper grade of

oil, the pressure should be 50 to

65 pounds at full engine speed. If
the o0il 1is very cold or heavy,
this pressure may be much higher.
As the cil heats up, the pressure
will reduce.

2. Check the water temperature. If
the water temperature 1is above
200°, shut down the :-.engine to
ascertain what the trouble may be.
Never operate with the water
boiling, as this heat on the
cylinder walls breaks down the oil
film and also causes considerable
water loss due to steaming.

3. (Observe the enéine operation
for smoothness, gquietness and
exhaust condition.

4, See that there 1s an adequate
supply of fuel and that fuel is
being delivered to the regulator.

5. Check and see that therewérennc
oil or water leaks.

6. Observe the fan and belt
operation. Loose f£fan belts allow
slippage which reduces the effic-

iency of the fan and wears the
belts out rapidly and, also,
affects the efficiency of the
water pump.

7. See that the radiator is free
of obstructions between the fins
or tubes as they will cbstruct the
air flow and reduce the cooling
efficiency of the radiator unit.

STORING
PERIODS

THE ENGINE FOR LONG

If slushing ocil is not available,
clean crankcase lubricating oil
heated to about 180° to 200° may

. .be substituted. However, this does

not have the protection qualities
of the slushing oil and should be
periodically reapplied.




A - PREPARING THE ENGINE

1. Before reinstalling the spark
plugs, take a pump type oil can
with a long narrow spout, with a
tip that will fit into the spark
plug hole, and give it six or
eight squirts per cylinder, then

turn' the engine over slowly a few:i"

times to distribute the oil.

BEFORE STARTING, remove the spark
plugs and turn the engine over
with the starting motor to blow
the excess oil out.

2. Drain the entire engine and”

water circulating system thor-
cughly.

3. Drain the lubricating oil from
the engine and filters.

4. The crankcase should be fllléd”?“*
to the FULL mark on the bayonet .

gauge. See Luboil Spec:.flcatlon.

This o0il should be'placed in"the"

engine crankcase at the beginning
of the run.

The above o0ils are graded the

same as regular motor oil accord-"

ing teo SAE weight. Therefore,

the proper weight of oil for the . .
climatic conditions should be =

chosen to facilitate starting.

5. Disconnect the wires leading
to the batteries and remove the

batteries, storing them preferﬂ; dﬁ“@m
ably at some place where théy cant L
be charged periodically, as batt- ~

eries lose their charge rapidly
if not in use,.

6. Cover the ends of the air
inlet and exhaust pipe - so
moisture cannot reach the valve
ports and c¢ylinders, store the
engine where it will not be ex-

posed to the elements such as
sun, rain, snow, hail, etc, and
preferably where it can be kept
warm and dry. s -

‘“solutlon

7. Every month the engine should
be cranked over by hand eight or
ten revolutions to redistribute
the oil film over the wearing sur-
faces. This will prevent rusting
of the wearing surfaces inside the
engine.

- The above .methods have proven

sucessful; "however, Hercules
Engines, Inc., can not assume
responsibility for engine storage.

PREPARING THE ENGINE FOR STARTING
AFTER A LONG SHUTDOWN - If the
engine has been stored as ocutlined

.. above, it will. be necessary to -
“‘pursue the following procedure to

prepare it for starting again:

1. <Check all fuel supply lines
from the main supply to the filter
to make sure the connections are

* tlght and the lines are open with
"pinched".. ..

obstruction - or.

gﬁf“ If " the spark plugs do not

function
described.

properly, clean as

3. Turn the engine by hand three

% Lot four revolutions to spread the

lubricating o©il on the wlls and
. bearings and start oil circula-
tion.

4. Install the spark plugs and

connect the wires,

S, F111l: the coollng system with

"iﬁ“" .

lean ' water or an antifreeze

-

6. Follow the instructions as

given for "Starting the Engine. for
the First Time.

7. After the engine is running,
follow the 1nstructions as given
for "Operating Instructions After
the Engine is Started.”

-




HIGH ALTITUDE OPERATION ' ..:1.i

. _J’,;-‘L - N . g
+ .« The starting and operation of engine encounter certain difficulties
¢ ¥4t High altitudes. These difficulties are not commonly noticeable

until 3000 feet is reached. While the engine has lost only about
10 percent at 3000 feet, at 6000 feet the loss is about 21 percent.
From these figures one can readily see that no difficulty will be
encountered in the first 3000 feet, but that some consideration-
must be made in the power requirements at these higher altitudes.
This fuel adjustment must be made on turbo-charged engies to
prevent overspeeding of the turbo-charger.

Since air at higher altitudes is much lighter and contains less
oxygen than at sea level, the amount of air or oxygen drawn into
the cylinders at higher altitudes is much less. This lowers the
compression pressures, causing hard starting and poor combustion.

-

it is necessary to reduce the amount of fuel entering the cylinder,"

P

as with the original fuel setting and the smaller amount of..oXygen,. . -

the combustion is incomplete and a smoky exhaust results, with the
haturally asperated engine only.

It is sometimes desirable to follow the starting methods as
outlined under "Cold Weather Starting”.

For-. additional information on specific cases, please write to..

‘?;gﬁercules Engines, Inc., Service Department, P.O. Box 24101, Canton,

Ohio 44701, U.S.A., giving as much as data as available.

AT




RECOMMENDED LUBRICATING OIL SPECIFICATIONS

LUBRICATION
LUBRICATION INSTRUCTIONS

0il Level.The level of the ¢ll in
the crankcase is determined .by a
bayonet or dipstick type -of
gauge. Wipe off the gauge "and-
re-insert to determine the oil
lever accurately. The o0il {level
should be maintained at the full
mark on the gauge. See
Illustration No. 4.

The engine must be stopped for..at - : Iliustration No. 4
least two minutes before the 0il
level is checked. This will all-
ow the 0il to drain back-intov.the

0ll pan and prevent overfilling. The filter - element should be
changed at the same time the oil

OIL CHANGING (1sST OIL CHANGE & is changed in the crankcase. Re-

FILTERS AT 125 BOURS) . check the o¢il level after running

‘the engine approximately five min-
Fregquency of oil changESndepends“hw*H utes to £ill the filters. Use the
upon the appllcatlon"aﬂ, the ._ﬂw,bayonet gauge when replenishing

engine and the severlty "of “the the o©0il supply and £ill to the i
operation. Under normal operating full mark on this gauge.
conditions the o0il should be See "0Oil Level".
changed every 500 hours.

\ ACCESSORIES

‘ Lubricating o©il recommendations
are based on engine design, type Accessories mounted on the engine

| cf service, and ambient air temp- . usually carry their own lubrica-
erature. High quality oils com- ting instructions, which should be

| bined with necessary oil and fil- followed.

| ter changes are regquired to

| assure maximum performance, long

| engine. life, and ceominimum--~ e e won st e
operating costs.




Check oil level at every oil change. Remove plug as shown below, if oil

. drips out, o0il is at its proper level. Use SAE #20 oil. Remove oil £fill
cap and pour oil in until it drips out of the sight hole. Coat plug with
teflon (or equal), and tighten securely.

With engine stopped, remove-
this plug to check ofl.level.
0il is at proper level.if it
drips out, et

¥

NOTE: COAT PLUG WITH TEFLON {OR EQUAL)
WHEN REPLACING PLUG.




L

OI1. PRESSURE

Refer to "0il Pressure.” See Engine Name
Plate.

SUGGESTED PREVENTIVE MAINTENANCE SCHED-
ULE :

+ - A. DAILY

1. Check sir cleaner.

2. Check crankcase oil level.

3. Check coolant level.

4, Check alternator charge.

5. Check cil pressure reading.

6. Check general condition of wunit.
Tighten, repair, or replace parts as
necessary.

B. 125 HOURS OR 3000 MILES IN ADDITION
TO "A" SERVICES.

1. Change crankcase oil, and oil fil-

ters.

2. Clean crankcase breather.

3. Tighten accessory drive belts.

4, Check spark plug gap.

5. Check radiator air passages for air

flow restrictions, dirt chaff, ete.
Clean, if dirty.

C. 500 HOURS OR 12000 MILES. IN ADDITION
TO "B" SERVICES

MAJOR TUNE-UP

1. Inspect engine for loose connections,
leaks in oil, fuel and water system,
cracks, and free action of all moving

parts.

2. Check valve tappet clearance and
reset, if necessary.

3. Adjust governor and throttle linkage.

4. Change air filter.

5. Change spark plugs.

6. Check timing and adjust, if neces-

sary.

- o

s ey

Illustration No. 6
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TORDUE TIGHTEN NUTS
TO 20 POUND-FEET IN
SEQUENCE SHOWN,

STEP ]

STEP 2. TORQUE TIGHTEN RNUTS
TO 45 POUNDSFEET IN
SEQUENCE SHOWN.

" STEP 3. TORQUE TIGHTEN NUTS
MARKED X" TO 45
POUND-FEET

Illustration No.

TO REMOVE THE BELLHOUSING

. -» -
o .Jl h

1. Remove the clutch or power
take-off mechanlsm.

. Jt! Lo
2. Remove the flywheel See
"Flywheel", Illustration No. 21.
3. If the engine is in the unit,
place suitable supports under the
rear of the crankéase to support’
the engine.

}}-* 0.
4. Remove the rear motor support
SCrews.

5. Remove the bellhousing attach-
ing stud nuts. Seeﬁ;llustratlon

No. 7. This also ¥S EWSMtorqulng J,

S I

sequence and poun_ tor ue -on .
RESES q

nuts.

. - .
RS i W

6. Pull the bellihousing away from
the engine. It may be necessary
to tap the housing with a soft
hammer to loosen from the dowels
or gaskets sticking to the block.

7. Inspect rear crankshaft seal.
Replace i1f necessary.

cans was - PRSI

Ry

At

ra
'

TO INSTALL THE BELLHOUSING

1. Install a new belhou51ng gasket

to the cylinder block, as bell-
housing locating dowels and studs
will hold it in place.

2. Check the bellhousing mounting
dowels to be sure that they are
tight and in good condition. In-
stall bellhousing and torque,
tighten nuts in segquence shown in
Illustration No. 7.

3. Install the rear motor support =~

screws and remove the jack or
block from under the crankcase.

4. Install the flywheel. See
"Flywheel”, Illustration No. 21,
and "Indicator"™, Illustration No.
22.

5. Install the clutch or torgue’
converter.

T Y SE I L I T R H PR N
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DESCRIPTION AND MAINTENANCE

This section covers a brief desc-
ription and function of the
varicus parts of the enigne along
with complete instructions cover-
ing the repair, disassembly and
reassembly of the various com-

ponent parts of the G4800 Serles

engine.

This section has the wvarious
subjects arranged alphabet-
ically for convenience in
locating.

AIR CLEANERS

Dirt is the greatest enemy of any ™

internal combustion engine and it
is necessary to take every pre-~

caution to prevent it from enter-
ing the engine. This is accom-

plished by using an efficient dry
type air cleaner. When dirty, a
restriction is created in the air
intake, which may cause excessive
exhaust smoke, loss of power, ex-
cessive fuel consumption,internal
engine deposits and result in
short engine 1life. Very little
restriction, due to dirty air

filters, 1is sufficient to create
a very rich mixture. Therefore,
one of the most essential

preventive measures 1s proper
maintenance of the air intake
filter. This unit should be
checked at least once a day and,
if operating in dusty conditions,
may require cleaning or servicing
of +the elements even more often.
Single element style cleaners are
used in normal applications.

When an Air Restrictor Indicator,
either electrical or vacuum type
is used, it will flash or show a
red signal when the air intake
has become <c¢logged. If the air
stack cap, or precleaner screen-

er has been kept c¢lean, indica-

tion will be that the air cleaner
element should be serviced. Do

not exceed 15" H20 intake air

restriction.

All connections between the air
cleaner and manifolds must be
absclutely air tight. Abrasive
laden air drawn into the engine
through a loose connection will
cause repid wear of the pistons,
rings and upper cyllnder surfaces.

- 1
". ‘.1_10‘

BREATHER

The breather allows accumulated
gases to escape from the crank-
case, the normal process of engine
breathing. The engine is eguipped
with a draft tube to eliminate
these gases.

BELLHOUSING

The bellhousing is an aluminum
casting which fastens to the rear
end of the cylinder block. The
bellhousing forms:a complete. en-
closure for the flywheel and
clutch, to which the transmissicn,
torque converter or other drive
mechanism is attached. The bell-
housing also forms the rear motor
suppaort,




Illustration No. 8
CAMSHAFT

The camshaft is supported on large diam-

eter pressure lubricsted removable bear-" -

ings in the crankcase and is driven by
means of a suitable gear which meshes
with the crankshaft gear.

The timing. of these two gears requires
no check of the valve position. It is
only’ necedsary to align the two punch
marks on the cam gear with the one mark
on the crapk gear.

The camshaft end play is controlled by a
thrust plate (A), Illustration No. 8,
located between the front camshaft bear-
..ing and the camsheft gear. Correct end

‘play of .006 to .015 is regulated by the.

thickness of the thrust plate.

To decrease the end play when it is
beyond specified limits. Replace thrust
plate "A", see Illustration No. B.

To increase the end plav, use a piece of
very fine emery or Crocus cloth on a

surface plate, polish the:-thrust plate- -

to the desired thickness to obtain the
proper end thrust,

mmmm,mm..

GEAR.

Assuming that the radiator, and so forth
heve been removed, the camshaft may be
removed az.follows without removing the
engine from the chaeasis. . .

1. Remove the fan blade and belts for
easier access to the gear cover and
gears, - -

2. Remove the fan drive pulley nut, fan

drive pulley, and vibration damper as-

+-gembly. .

3. Remove the gear cover.

4, Remove the rocker arm covers, rocker
arms and push rods.

5. Remove .lube oil fllters and .cooler

_ assembly.

6. Remove side cover plates and 1ift out
tappets keeping them in same order ms
removed for reassembling in same posi-
tion.

NOTE: To remove and mssemble the cam-
shaft to the engine with the engine out
of the chassis, the same procedure is
followed, except Item No. 5§ and No. &
are disregarded. With the engine out . of
the chasgsis, it is only necessary to set
the engine on the bellhousing, push the
tappets to the "up” position and remove
the camshaft. With the tappets in the
raised position, rotate the engine until
the two holes in the camshaft gear ex-
pose the thrust plate attaching acrews,

7. Remove the thrust plate attaching
screws and pull the camshaft forward out

- of the engine black.

Inspect the camshaft lobes, journals,
etc., for wear or damage. Alsc, inspect
the thrust plate for clearance.

NOTE: To remove the camshaft gear, the

cam assembly must be removed from the

cylinder block, The gear must be heated -
and pressed off.




Crankshaft Thrust Bearing Journal, Crankshaft Pulley End,

Crankshaft Gear, and Crankshaft Damper and Pulley Wear Limits

Size and Fit
Index of New Parts .. Wear Limit
Number 1tem /Point of Measurement . (inches) S "',-' " (inches)’
- e R Ty
- 3 Crankshaft mein thrust bearing '
journal width 2.1370 to 2.1390 2.1420
5 Crankshaft pulley end rear N )
outside disameter 2.2492 to 2,2498 None
6 Crankshaft gear inside diameter | 2.2495 to 2,2500 None
7 and 5 | Fit of crankshaft gear on rear | _ :
of crankshaft pulley end | 0.0003T to 0.0008L None
8 Crankshaft damper and pulley
bore diameter
2.2478 to 2.2484 None
10 Crankshaft pulley end front . .
: outside diameter 2.2487 to 2.2492 v'1~  None
9 and 10| Fit of crankshaft damper and o
| pulley on front of crankshaft
ha pulley end
0.0003T to 0.0014T None




Standard Size Crankshaft Connecting Rod Journal

8 Wear Limits -

Size and Fit .
Index of New Parts Wear Limits
Number Item/Point of Measurement (inches) {inches)
L 1 Connecting rod journal s
".--Jthrough outside diameter 2.9970 to 2.9980 2.9950 -, .
:: ‘ 6 K ot “-“."_ o
0.0100-Inch Undersize Crankshaft Connecting Rod Journels Wear Limits
- Size and Fit ..
Index o of New Parts Wear Limit -
Number Item /Point of Measurement (inches) (inchesg): -
-2 Connecting rod journal out-
..~y {through side diameter 2.9870 to 2, 9880 2.9850
[ T 6 . :l:'-d';: LA
0.0200~Inch Undersize Crankshaft Connecting Rod Journals Wear Limits
Size and Fit
Index of New Parts Wear Limit
Number Item /Point of Measurement {inches) ({inches)
1 Connecting Tod journal
through outside diameter 2.9770 to 2.9780 .2.9750
6




Standard Size Crankshaf

t Main Bearing Journals Wear Limits

Size and Fit
Index . of New Parts Wear Limits
Number Item /Point of Measurement . (inches) (inches)
1 Main bearing journals out- "~ Lo L
through side diameter : 3.6210 to 3.6220 3.6190
7 T e
0.0100-Inch Undersize Crankshaft Main Bearing Journals Wear Limits
; éi;e and Fit
Index of New Parts Wear Limits
Number Item /Point of Measurement (inches) (inches)
1 Main bearing journals out- | = o
through side diameter T | 3.6110 to 3.6120 3.6090
7 ~. i . ' )
0.0200-Inch Undersize Crankshaft Main Bearing Journals Wear Limits
Size and Fit
Index _ of New Parts Wear Limit
Number Item /Point of Measurement (inches) (inches)
1 Main bearing journals out- :
through side diameter ~ 3.6010 to 3.6020 3.59%0

[E1INN




CONNECTING BOD

The connecting rods are heavy alloy
steel forgings with precision type bear-
ings for the shaft and bronze bushings
for the piston pin. With this precision
or ingsert shell type bearing, the cam
arnd rod-is. split at 45* to facilitate

removal, *No shims are used and there-... .~

fore, when reconditioning of the bear-
ings is necessary, only the bearing
shells need to be replaced.

CAUTION: Do not file or grind the caps,
as new bearings camnot be installed in a
connecting rod that has been filed.

NOTE: As built at the factory, the con---=:--

necting rods and caps are marked on the
camshaft side and to the front of the
engine with the cylinder mumber in which
they are used.

Connecting Rod

TO REMOVE THE CONNECTING RODS

CAUTION:~-Connecting rods and caps are
matched -- keep them paired together, as
ot.herhlse they cannot be reinstalled.

1. Dram the radiator and engine block.

2. Remove the thermostat housing and
thermostat and water manifolds. Also,
disconnect the water t.emperature gauge
thermocouple.

3. Disconnect and remove the air cleaner
hose from the manifeld.

4. Disconnect the exhaust pipe from the
manlfold

5. Disconnect the spark plug wires, and
remove spark plugs.

6. Remove the front and rear cylinder
head covers, rocker arm assemblies and
push rods.

7. Remove -the cylinder head nuts aend
1ift the cylinder head agssembly careful-
ly from the engine {mnlfolds may Jxe
removed with ‘the heads).

8. Remove the o0il pan and lubricating
0il pump and lines.

9. Remove the piston oil spray nozzle
agssembly from each cylinder.

10, Carefully scrape the carbon deposit
from the top of each cylinder bore so
that the pistons can be removed without
damage to the rings.

11, Turn the engine so that No. 1 and
No. 6 connecting rod caps.can be ranoved
and the piston and rod a.ssembly pushed
carefully upward with a block of ‘wéod: or

each respective rod together -- do not
mix.

12, Turn the engine, as required, so
that the other rods and pistons may be
removed.,

TO DISCONNECT THE CONNECTING RODS FROM
THE PISTONS.

»

" hammer handle, Illustration No. 10:,
remove from the engine. ~~ .
I3
NOTE:--Keep the rod caps and bearings of

Remove the piston pin reta:.nmg rings

and push the pin out of the piston and
connecting rod bushing.

Inspect the piston pin and bushing for
wear and replace, if necessary. If new
parts are used, check the comnecting rod
elignment on a standard aligning fix-
ture.

TO INSTALL THE CONNECTING RODS.

1. Assemble the connecting rod and pis-

ton and insert the ret.ammg rings in ;

piston.

Y
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Illustration No. 10

2. Inspect the crankshaft for any rough
or scored marks that might damage the
connecting rod bearings. If any rough
marks are found, use an oil stone, very
fine emery cloth or Crocus cloth to
polish the shaft. Clean the shaft thor-
oughly after polishing.

3. Install the piston rings on :che pis-
tons. See "Piston Rings". .7
4. Select the proper piston and connect-
ing rod assembly and turn the crankshaft
80 that it is in the correct position.

5. Apply a liberal coat of lubricating

0il to the cylinder bores, pistons,.,
rings, and piston pin. Spece the piston ™
rings so that no two slots are in linel

I

s

6. With the piston rings compressed as
shown in Illustration No. 11, use &
hamrer handle or block of wood to force
the piston and rings into the cylinder

bore. At the same time, use care that -:: .

the connecting rod is in line with the
crankshaft journal. :

7. With the piston entirely in the cyl-
inder bore, insert the upper bearing
shell and pull the connecting rod downm
to the crankshaft.

8. Place the shells in the cap and as-
semble. Tighten the cap screws to the
proper tension end try the connecting
rod for side movement. It should move
. easily. See "Fits and Tolerances" for
proper clearance and proper nut tension.

9. Repeat the above operations for all
connecting rods.,

10, Install the piston o0il spray assem-
bly for each piston.

o

Illustration No. 11
11, Install oil pump and lines.

12, Inspect the top of the cylinder
block and pistons. Be sure no foreign

‘matter is present and install new cylin-

der head gaskets.

13. Install the cylinder head. See "Cyl-
inder Head Torque”, per Illustration No.
20.

14. Insert the valve push rods and in-
stall the rocker arm assemblies.

15. Adjust the tappets to the proper
clearance. See "Valves", :

16, Install the cylinder head cover,
using a8 new gasket, if necessary. In-
gtall the nuts and washers as removed.

17. Install the thermostat,. thermostat
housing, water pump by-pass hose and
connect the water temperature gauge
thermocouple and water manifold.




18. Install the fuel line.

19, Install and connect the air
cleaner and connect the exhaust
pipe to the manifold.

20. Connect the radiator hoses
and fill the radiator with clean

water and antifreeze. et - . ' ;a;m,l-

21, Install the oil pan, using
new gaskets, and fill the crank-
case with the proper grade of
lubricating oil to the full mark.
on the dipstick. -

B

CONNECTING ROD BEARING
REPLACEMENT.

If excessive clearance develops
between the shaft and bearing
shells, new bearing shells should
be installed. If the clearance is i
excessive with the new bearings, ‘ 4
regrind the shaft and use under- o '
sized bearings. Undersized

bearings are available in sizes

of .010 and .020.

The connecting rod bearings may
be replaced as outlined below:

1. Remove the oil pan. See "0il
Pan, ©Qil Pump & 0il Pump Lines".

2. Locate the crankshaft so the
connecting rod cap can be re-
moved.

3., Remove the screws.

4. With a soft hammer, tap the
cap to loosen it and remove the
cap.

5. Replace the bearing shells as
outlined under paragraph No. 8
and No. 9 (Connecting Rod In-
stalling).

6, Reassemble the il pan, oil
pump and lines to the engine. See
"oil Pan”..

[YRESPIUINIIS PR




er]inder Sleeve Wear Limits

AR

-~ Size and Fit

Index . e of New Parts ‘Wear..Limit.
Number Item/Point of Measurement ' (inches) (inches)
1 Cylinder sleeve ;:utside diameter 4.7500 to 4.7510 None

1and 2 Fit of cylinder sleeve in bore of
crankcase 0, 0005L to 0,0015L None
1 Cylinder sleeve insidé diameter
(cylinder sleeve in crankcase) 4.5630 to 4.5645 4.5665

YL NDER SLEsvE (o F dsvouBtevsBac

® O, 0005 To O.0050




ERCULES D4800T~34-2
Ct‘a,_,njbeﬁ Beack ﬂaamE&‘Atw? aoag 3.9370 To 39280

Standard Size Crankshaft Main Bearings and
0Oil Clearance Wear Limits

Size and Fit
Index ’ of New Parts Wear Limit
Numbe Item /Point of Measurement (inches) |- - -¢inches)
1 Main bearings inside diameter 3.6252 to 3.6272 | > "3.6292
Oil clearance between crankshaft _
main journals and main bearings | 0.0032 to 0.0082 . 0.0080
0.0100-Inch Undersize Crankshaft Main Bearings and
Oil Clearance Wear Limits
Size and Fit
Index of New Parts Wear Limit
Number Item /Point of Measurement (inches) {inches)
1 Main bearings inside diameter 3.6152 to 3.6172 ... _3.6192-
1 0il clearance between crankshaft . o ;,;,e.;:_'.':. ,_,,..‘ .
main journals and main bearings | 0.0032 to 0.0062 | ...0.0080 .
0.0200-Inch Undersize Crankshaft Main Bearings and
01l Clearance Wear Limits
Size and Fit : .
Index of New Parts . Wear Limit
Number Item /Point of Measurement {(inches) (inches)
1 Main bearings inside diameter 3.6052 to 3.6072 3.6092
1 0il clearance between crankshaft _
main journals and main bearings 0.0032 to 0.0062 0.0080

- ,,,P...,T’_‘_q-l-_ -
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Ca{ushaft.Jo_ﬁrnals Wear Limits

Size and Fit :
Index Item /Point of Measurement ‘of New Parts Wear Limit
Number Cehe e e e e e e e s (inches) (incheg)
1 Rear camshaft ]oumal outside .
diameter _ _ 1.9410 to 1.9920 1.9890
2 Rear intermediate camshaft
journal outside diameter 2.3035 to 2.3045 2.3015
3 Front intermediate camshaft '
journal outside. diameter 2,3660 to 2.3670 2.3640
4 Front camshaft joui'na.l
outside dmmeter 2.4285 to 2.4295 2.4265

Lok
r; By




Camshaft Bearing Wear Limits. * . - ...

G

Size and,Fit - .«

R

Index of New Parts .. ..|. Wear Limit
Number Item /Point of Measurement (inches) * . -1 (inches) -
1 - Camshaft rear bearing inside o
- diameter 1.9940 to 1.9950 1.9970
2 Camshaft rear intermediate .
bearing inside diameter 2.3065 to 2.3075 ..; 2.3095
3 Camshaft front intermediate S
bearing inside diameter ) 2.3690 to 2.3700 2.3720.. ..
4 Camshaft front bearing inside .
diameter 2.4315 to 2.4325 2.4345




Camshaft Bearing Bore Wear Limits

Size and Fit

18 - P
Jinside diameter - - -~

. Index | of New Parts Wear Limit
Number Item /Point of Measurement (inches) (inches)
2 Camshaft rear bearing bore inside
. diemeter .. - - 2.1245 to 2.1255 None
3 Camshaft rear intermediate
bearing bore-inside diameter 2.4270 to 2,4280 None
4 Camshaft front intermediate
bearing bore inside diameter 2.4995 to 2.5005 None
5 + Camsheft front bearing bore .
SR 2.5620 to 2.5630 None
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Rear Camshaft Journals and pamshaft_.Bég;jggs!;:Wear Limits

Size and Fit

- Index of New Parts Wear Limit
‘Number Item /Point of Measurement (inches) (inches)
1 and 2 Fit of rear camshaft journal in T AT
| rear camshaft bearing 0.0020 to 0.0040 0.0060 max
3 and 4 | Fif of rear intermediate camshaft e
journsl in rear intermediate -
camshaft bearing 0.0020 to 0.0040 0.0060 max
. F .
o) 17 [RTetE - et
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:+  Front Camshaft Journals and Camshaft Bearings Wear Limits

B Size and Fit
Index |~ _ of New Parts Wear Limit
Number | Item/Point of Measurement (inches) {inches)
1 and 2 Fit of front intermediate camshaft
journal in front intermediate
camshaft bearing 0.0020 to 0.0040 0.0060 max
' (3 and 4 | Fit of front camshaft journal in '
T+ “F front camshaft bearing 0.0020 to 0.0040 0.0080 max
~ PTENEH SR e T N SRR .t




NOTE

There are two oil holes (1) in camshaft rear bearing
bore (2). There are two oil holes (3) in-rear camshaft -
bearing:(.d). . : ) v +

b . ] . -
R S T

0il holes (3) are a little bit closer to one end of rear
camshaft bearing (4) than to other end. Rear cam-
shaft bearing must be put in rear crankcase web
(5) so that end of rear camshaft bearing with oil holes
closest to it faces front of crankcase, as shown.

1. Mark rear crankcase web (5) with chalk or grease pencil next to oil holes (1)
in camshaft rear bearing bore (2). . o

CAUTION

Both oil holes (1) in camshaft rear bearing bore (2) .
must line up with both oil holes (3) in rear camshaft
bearing (4). Alinement of oil holes need not be per-
fect, but more than helf the. area of oil holes (3)
must line up with oil holes:(1).#~If-this is not done,
oil flow will be blocked and engine will be damaged.’

Using camshaft bushing remover and Jz;gﬁlécer kit, put in new rear camshaft
bearing (4). Use chalk mark on crankcase web (5) to help line up oil holes
(3) with oil holes (1),

YEogaeattn e rIgeese. T et

zp !




18. Install the fuel line.

19, Install! and connect the air cleaner
and connect the exhsust pipe to the
manifold.

20. Connect the radiator hoses and fill
the radiator- wlth clean water or anti-

Lo freeze. et ) .

21. Install the o0il pan, using new gas-
kets, and fill the crankcase with the
praper grade of lubricating oil.

CONNECTING ROD BEARING REPLACEMENT.

If excessive clearance develops between

the shaft and bearing shells, new bear-
ing shells should be instslled. If the
clearance is excessive with the new
bearings, regrind the shaft and use

. undersized bearings. Undersized bearings

" .are available in .sizes of .010 and .020.

The connecting rod bearings may be re- -

placed:as ocutlined below:

1. Remove the oil pan. See "0il Pan, 0il
Pump & Oil Pump Lines”.

- 2. locate the crankshaft so the connect-

ing rod cap can be removed.
3. Rem0ve the screws.

4. With a soft hammer, tap the cap to
loosen it and remove the cap.

5. Replace the bearing shells as out-

.5 limed: under paregraph No. & amd No. 9
. . . {Connecting Rod .Installing}.

6. Reassemble the oil pan, o©il pump and
lines to the engine. See "0il Pan".
COOLING SYSTRM.

Perhaps the best method for care of the
cooling system is to clean and flush the

system periodically; alsoc, use some good

rust and corrosion preventive between
¢leaning periocds. Almost 'all natursl
water containg ‘some. mlneral :salts. which
stimulate corrosion. -

Alr leaks around the hose connections
and through the water pump should be

carefully guarded against. Check the
hose connections frequently for leaks.

If the engine or unit is equipped with a
pressure type sealed system, it is im-

perative that the correct type of radia- -

tor cap be used. This is determined by
the type of system used. "

There are two types of sealed cooling
systems which are used extensively. One
type has a safety relief valve arrange-
ment built into the radiator filler cap,
Tllustration No. 12. The overflow pipe

. is also connected to the radiator filler

neck above the lower seat of the pres-
sure cap. In this manner, if excessive
pressure develops in the cooling system,
the lower part of the pressure cap will
raise from its seat and allow the vapor
to escape through the overflow pipe.

T
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Illustration No. 12

This type of cap should never be removed
quickly. Always turn the cap off slowly
until the pressure has escaped through
the overflow pipe, then remove the cap.

The second type of pressure sealed coocl-
ing system has the pressure relief valve
and overflow pipe built into the top
tank as a separate unit (not connected
to the filler neck}.




However, if a!a.ny type of sealed cooling
system is used, the proper filler cap,
good gaskets and a smooth gasket aurface
are essential if excessive loss of the
coolant is to be prevented.

From the above, it can be readily under-

stood why serious overheating of the - .
engine may result from loss of coolant'. ...

or cooling efficiency when the incorrect
filler cap, bad gaskets, or a rough
gasket surface is encountered.

Use a good commercial neutralizer in the
cooling system. To obtain the best re-
sults, follow the instructions of thea
manufacturer. : g -

CRANESHAFT

The crankshaft is a machined forging
having all besaring Jjournals surface-.

hardened. The nominal diameter of the>> 7| ..
main bearings is 3 41/64" while the i . .|..
nominal diameter of the connecting rod: - -]

journals is 3". The shaft has.passages:”
drilled to carry oil, under pressure, to
the connecting rod bearings. These pas-
sages should be cleaned with a wire
brush, see Illustration no. before

L

the shaft is installed in the engine.

I1lustration No. 13 -

The diameters given above are only nomi-
nal, see "Fits and Tolerances"” for the
actual standard sizes.

WARNING: When regrinding a crankshaft,
it is imperative that the original 5/32"
radius from. journal to cheek be main-
tained: Crankshaft breakage may result
from - improper grinding of this fillet,
The shafts are aveilable in .010, and
.020 undersize only.

For insi-::ai.llation- of pilot bushing in
crankshaft, see Illustration No. ° For
method of indicating bushing, see Illus-

tration No.

WOTE.  WHEM INSTALLING BEARING
USE D.7307 DA INSTALLATION TOOL

BUSHING-TYPE BEAN.
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Illustration No. 14

TO REMWVE THE CRANESHAFT GEAR

If a suitable arbor press is not avail-
able, the following method may be used.

Thia gear is a snug fit on the crank—
shaft, and it is possible to pull this
gear with any of the commercial pullers.
Since replacement of this gear would
only be brought about by the gear being
badly worn or damaged, making replace-




ment necessary, it will be necessary to
replace all gears at the same time.

Tllustration No. 15

CRANESHAFT GEAR, AND CAMSHAFT GEAR.

8. Removal., Remove crankshaft gear and
camshaft gear. -

Align timing marks on crankshaft and
camshaft gears. Remove crankshaft gear.

b. Inspection and Installation: Inspect
and ingtall crankshaft gear, asnd cam-
shpft gear.

1. Check condition of gear keyways. Key
must be in proper condition, not worn,
and must fit tight in keyway. Check
thrust surface of camshaft.

CRANESHAFT DAMPER AND PULLEY ASSEMBLY.

a, General: The crankshaft damper and
pulley assembly must be removed from the
crankshaft in order to replace the pul-
ley and/or damper.

b. Removal: Remove crankshaft damper and
pulley-asgembly-as follows: - - ...~

A

I1lustration No. 17

1. Remove engine fan from water pump
pulley.

2. Remove drive belts.

3. Remove crankshaft damper pulley re-
taining bolt, See I)lus-
tration No, :

]




4. Install mechanical puller on C. Inspection and Repair:

hub of pulley. Puller holes are

in pulley for this purpose. 1. Inspect oil seal contact sur- -
face for nicks or burrs which may .
damage ©il seal. Remove minor dam-
age with Crocus cloth.

2. Check keyway for burrs or dam-
_— - age. Check damper and pulley -for
! s .. m~-cracks. T,

P
N T

6. A viscous damper which has no
rubber is used and
should be inspected regularly and
replace if dented. ' I
~ D. Installation: Before install-

~ ing crankshaft damper and pulley ‘-
“"dssembly on crankshaft, coat lip

of crankshaft front 011 seal and

sealing surface on pulley -with

lubricating oil to prevent damage

to o0il seal lip when pulley is 1n-

stalled.

Rt

CRANKSHAFT FRONT OIL SEAL

o " A. Removal: Remove crankshaft
o aan ties .. front oil seal as follows:

1. Remove engine fan and all .
belts. ,

2. Remove water pump assembly.

-jé*}t")'v;QJ Remove crankshaft damper and
T pulley assembly.

4. Remove cil pan front scCrews
that hold pan to cover, loosen:
balance of capscrews so front of
pan drops away from gear cover.

5. Remove tachometer adapter,
drive shaft and! mounting adapter.

TEATRY




ASSEMBLE OIL SEAL WITH
THIS EDGE TOWARD CRANKSHAFT

PULLEY SIDE OF COVER

CRANKSHAFT FRONT OIL SEAL

N\

TIMING GEAR COVER -

INSTALLATION INSTRUCTION FOR
CRANKSHAFT FRONT OIL SEAL

Illustration No.,

6. Remove crankshaft front oil seal from
timing gear cover assembly.

b. Installation: Install

tion No.

1. The crankshaft front oil seal has a
double lip which must be installed in

_the timing gear cover assembly with

flange edge away from cover mounting
flange.

2. Position crankshaft front oil seal in
bore of timing gear cover assembly.
Instell seal in bore using arbor press
and suitable press plate.

3. The "t..i'mihg gear cover assembly is

positioned on two locating dowel pins.
When installing cover, cover must be
properly positioned on pins before
tightening capscrews.

CYLINDER AND CRANKCASE

The cylinders are cast integral with the

crankcase and have the water jacket
carried the full length of the cylin-
ders. This results in uniform cooling of
the piston and cylinder well.

" Material ig cast iron with forged bear-

ing caps fastened to the cylinder block

crankshaft-
. front ©il seal as follows: See Illustra-

with $/16 capscrews. The. most. casual
inspection of the cylinder block will
disclogse the wvery rigid. construction
provided to support the crankshaft and

- this rigidity, coupled with.'the lerge... .

diameter of the crankshaft, results in a
very rugged and smooth running engine.
See Illustration No.

All engines are equipped with.dry, re- .
movable cylinder sleeves. See "Cyllnder
Sleeve”.

o
| .
gt

The cylinder block has a drilled pas-
sageway running the length of the block,
known as an oil header, which is closed
on the ends with suitable pipe plugs.

From this header, various, passages are

drilled to carry oil to ,the main. bea.r—

ings, camshaft bearings and rocker ‘arms.
See Illustration No.

All oil pessages should be thoroughly
cleaned with a wire brush and solvent at
overhaul time.

To replace the main bearings, see "Main
Bearings".

Core openings are closed by expansion
type steel plugs. If any of these should
leak, remove and replace with new plugs.




The cylinder heads are one piece
castings and are interchangeable.
The valve seats and the valve
guides are removable. The head is
held to the cylinder block by
studs; and, in order to insure
against leaks, the head must be
carefully drawn down by means of
the stud nuts which should be
progressively tightened, working
from the center of the head
toward the ends, as-shown-in Ill-.
ustration No. which shows
torque of nuts and sequence for
tightening.

v

Step 1 - Tighten to 110 ft. lbs.

Step 2 - Tighten to gBOift, 1bs.

O N I
Step. 3 - Tightenwggﬁiﬁz;ft.wlbsﬂ. o
Step 4 - After approx. 15 min-

utes, Re-torgue to
157 ft. 1bs.

NOTE: Do not use any sealants,
aluminum paint, etc., on this
gasket. Do not retorgue hot. If
any seepage occurs, retorgue cold
only.

Illustration No. 20

TO REMOVE THE CYLINDER HEAD

1. Drain the radiator and remove

the water thermostat housing..and....
.. ;hoses and water manifolds. Also,

disconnect the water temperature
gauge thermocouple.

2. Disconnect the exhaust pipe.
3. Disconnect the air cleaner or

pipe from the turbocharger and
remove.

4. Shut off gas supply line to

engine. Disconnect gas supply line-
at engine.

5. Remove the cylinder head

covers, rocker arm assemblies and
" push rods. Remove turbo exhaust

manifold and intake manifold. .

6. Remove the cylinder head nuts:
and lift the cylinder heads from
the engine. Tap the heads lightly
with a scft hammer, if necessary,
to loosen it. Do not pry on the
contact ;surfaces. :

By leaving intake and exhaust man-
ifolds on heads and using a
spreader kar, both heads can be

_removed together.




CYLINDER HEAD INSPECTION.

Cylinder head assembly: Check cylinder
head assembly for cracks especially near
fillets and around studs and pipe plug
openings. Check gasket surfaces for
burrs or nicks. Replace cracked cylinder
hend.

Pressure test coolant passages of ¢ylin-
der head at 40 PSI air immersed in 120°F
water, minimum time - 5 minutes. Reject
all cylinder heads with evidence of
leakage. :

IMPORTANT

Bridge cracks shall not be cause for B

rejection except when the crack extends
below the valve seat insert and/or in-
sert counterbore.

Check the cylinder head for straight-
ness. The maximum permissible out of
flat when checking lengthwise is 0.005
inch. The maximum out of flat when
checking crosswise is 0.003 inch. In-
spect studs for bent condition or dam—
aged threads.

REPATR

a. CYLINDER HEAD: Replace studs that are
stripped or broken, replace complete
cylinder head assembly when crachked,

warped, or beyond repairs.

1. CYLINDER HEAD REFACING: When a cylin-
der head is warped beyond the maximum
permissible clearance, the cylinder head
can be refaced using a surface grinder.
When cylinder head is refaced, grind
valve seats as directed in paragraph on
valves. Replace the cylinder head when
excessive grinding is required to recon-
dition gasket surface,

TO REPLACE THE CYLINDER HEAD.

1. Before installing the cylinder hea.ds,l

clean out the carbon depesits by scrap-
ing or brushing. If the valves are to be
ground or: otherwise
"Valves"”.

“type,

serviced, see

2. Clean the cylinder block and cylinder

‘head contact surfaces.

3. Install new cylinder head gaskets.

4. Place cylinder heads and valve assem-
bly on the block. e e
5. Start the’head nuté and ‘tightérn even-
1y, using a torque wrench. Start at the
center of the head and work progressive-
ly to the outer ends, see Illustration
No. and "Fits and Tolerances".

6. Install the push rods and rocker
arms. Install manifolds, and turbocharg-
er.

7. Adjust the valve tappets to the prop-
er clearance. See "Valves".

B. Install the cylinder head cover,
using a new gasket, if requ1red

9. Connect the gas line. - -1
10. Inspect the thermostat: See "Thermo-
stat”, Illustration No.

11. Install the thermostat, housing,
hoses, and water manifold. Connect the
water temperature gaﬂge"'th’erm'ocouple.

12. Install the air clea.ner hose, u51ng
new gaskets, if required. " -

13. Connect the exhaust pipe, using new
gaskets.

14. Fill

-

CYLINDER SLEEVES

The cylinder sleeves are dry removable
precision machined to size, and
are a slip fit. A puller may be required
to remove the sleeves, and dressing of
the cylinder bore may be necessary be-
fore installing.

Tt T Y

the cooling system ., with the
proper sclution (water a.nd a.ntlfreeze.)' e




B . ::":1;'..' et ' T e l
* No more than a total of 0.005 inch can be machined off

gasket surface of cylinder head (1). If ¢cylinder head
has been resurfaced before, amount of metal machined
off is stamped or etched on front of cylinder head about

'1/2inch from gasket surface.

resurface cylinder head (1) until no scratch or gouge is
deeper than 0.001 inch. Resurface cylinder head until it is not out-of-flat
lengthwise by more than 0.005 inch or-out-of-flat crosswise by more than

0.003 inch.

Measure thickness of cylinder head (1) from gasket surface to bottom of valve
spring counterbores (2). If thickness is less than 3.365 inches, get a new

cylinder head.
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Valve ‘Guides and Valve Guide Bores Wear Limits

Size and Fit

Index g of New Parts Wear Limit
Number Item /Point of Measurement {inches) ... {inches)
ok :
1 Valve guide bore in cylinder S _
head inside diameter 0.6865 to 0.6875 ~ "7|;" None
2 Valve guide outside diameter o.63R0 Te 06885 . |." Wowe -
1 and-2 Fit of valve guides in o.0005T Toe Dw02ErT | . NoNE
cylinder head bores T T B O
T= Ti6nT T
e B o F




Exhaust Valve Seat Inserts and Counterbores Wear Limits .

Size and Fit
Index of New Parts Wear Limit
Number Item /Point of Measurement (inches) (inches)
3 Exhaust valve seat counter-
| ‘bores inside diameter _
"4 - "[+;  .Standard size g 1.8080 to 1,8090 1.8095 -
1 Exhaust valve seat insert
outside diameter :
Standard size 1.8120 to 1.8130 None
DE_F_'T_“ﬂ OF VALvE SEAT INceERT 0, 3828 To 93875 h
3and 1 Fit of exhaust valve seat T
0.00_30'.[‘ to 0.0050T 0.0025T

“insert in counterbore




Intake Valve Seat Inserts and Counterbores Wear Limits

Size and Fit
Index of New Parts Wear Limit
Number Item /Point of Measurement' (inches) (inches)
3 Intake valve seaf counterbore | Z.osgo Yo 2.6590 2.0593
inside diameter
1 Intake valve seat insert
outside diameter 12.0615 to 2.0625 Nox.1e
3and 1 . Fit of intake valve seat
- . insert in counterbore 0.0025T to 0.0045T 0.0020
DEPTH 0f VALVE SEAT INCERT o. 4155 T2 0. 4205
- ; i
FRONT g
= 00080
———
~ F i et e’l“"" .
L wr Fit] T I s i e e e ook
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Exhaust Valves and Guides Wear Limitas

. - Size and Fit
~|- Index fI ~ . of New Parts Wear Limit
Number |.  Item/Point of Measurement (inches) (inches)-
o2 .Exhaust valve stem outside o
diameter 0.4363 to 0.4368 0.4358
3 Exhaust valve guide inside
diameter 0.4388 to 0.4394 0.4420
2and 3 |, Fit of exhaust valve stem in
: ¥~ exhaust valve guide 0.0020L to 0.0031L 0.0070L
..
Intake and Exhaust Valve Length Wear Limits
; Size and Fit
Index [ - of New Parts | Wear Limit
Number - | - JItem/Point of Measurement {inches) {inches)
1 Intake valve length from tip to
gage line 6.0820 to 6.0880 6.0980
2, Exhaust valve length from tip
to gage line . 6.0700 to 6.0760 6.0860




Valve Spring Wear Limits

[ - Sige and Fit
of New Parts Wear Limits
Index : (inches unless (inches unless
Number Item/Point of Measurement otherwise noted) otherwise noted)
1 Quter valve spring free el )
length : | 2+5%00t0=277100 None
1 Outer valve spring load at | »~7. 15 bl . _
1.67 inches | 153.7 t6.167.7 pounds | 147 pounds
1 Outer valve spring load at | = :--¢- = - - )
q 2.12 inches : 62.7 to 68.7 pounds 63 pounds - " -
;;;) k F1
- "::"'_""‘
‘.-J'.a"i‘-t'.' Pl ES O Sl e U SV, J S s
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CHECK ONLY THOSE PARTS WHICH ARE CALLED OUT IN
THIS FRAME. PARTS WITHOUT CALLOUTS ARE SHOWN
ONLY FOR REFERENCE PURPOSES OR ARE CHECKED IN . .
| ANOTHERFRAME. . . . - - | :
N - e - r o
‘ N Valve Rocker Arm Bearings and Shafts Wear Limits < m
- - Slze and Fit
Index of New Parts ' Wear Limit T
Number Item/Point of Measurement (inches) {inches}
3 Rocker arm bearing inside
dlameter ‘ 1.0025 to 1.0038 1.0070 .
1 Rocker arm shaft diameter at o
rocker arm bearing surface 0.9998 to 1.0006 0.9988

3 and 1 Fit of rocker arm bearing

on shaft 0.0020L to Q.0040L 0.0090L
'f:;\:. . P . . '_,}‘." - d; ..' ': e R ‘;
-4 Valve adjusting screw N *
length A , 1.740 None . |- - -+ z

Valve Rocker Arm Thrust Spring Wear Limits

' Size and Fit
Index of New Parts Wear Limit
Number | Item/Point of Measurment |(inches unless otherwise noted) {inches)

$§ | Thrust spring free length {.. = .. 3.500 None

“s | Thrust spring load at 2. U P

- inches ;8.8 to 9.0 pounds K pot;'.t'iéls

5 Thrust spring maximum
solid height , _ 0.7300 -None




FAN ASSEMBLY (Cooling)

The cooling fan is mounted on the water
pump driven pulley, which is driven from
a drive pulley mounted on the crankshaft
by the use of one or more "Vee" belts.
Various accessories may be mounted on
the engine and driven by these 'belt.s".'“

Therefore, it is not possible:; to llst““

J‘.’:-

the fan belt specifications.
FLYWHEEL

Flywheels used on this series of engines
are made of cast iron and may be
machined to accommodate different types
and sizes of clutches, and other types-
of couplings. The flywheel is fastened
to the crankshaft with six bolts. One of
these beclts is off center so that the
flywheel can only be installed in one
position. This properly Ilocates the
flywheel on the crankshaft.

Illustration No. 21
TO REMOVE THE FLYWHEEL.

1. Disconnect and remove the transmis-
sion and clutch or torque converter.

2. To assist in the removal of the fly-

wheel, fabricate a 1/2-x 20-x 4" long--."“~

guide bolt by cutting off the head. See
Illustration No. 21.

Remove one flywheel bolt and install
this guide bolt in its place. Then when
balance of bolts are removed, there will
be a pilot for sliding flywheel on bolt
to ass:.st in removal from housing.

'a -

X 3. Usmg a Lady—Foot pry bar, if neces-

sary, to pull the flywheel from the
crankshaft.

TO INSTALL THE FLYWHEEL AND INDICATE.

1. Reverse instructions under heading
"To Remove the Flywheel"” above.

2. Use a dial indicator to check the
concentricity of the pilot bore. This
should not exceed .005 total reading.
See Illustration No.

3. Attach the disl indicator, as shown
in Illustration No. to check the face

.of the flwywheel. This should not exceed

.008 total reading.

4. Install the starting motor.

r,..~9+ -Ingtall the clutch and transmission

as removed.

Illustmtlon No. 22




G-4800-TA IGNITION SYSTEM

30

18 L

1o 146- \IR%,
120 138
160

No.  QTY _ COMPONENT

10 1 Altronic and Gear, Assembly

20 1 Shorting plug

30 1 - O-Ring

40 4 Bolt - 5/16-18 x 7/8

50 1 Adapter Assembly

60 1 Gasket

70 2  Washer, altronic to adapter

80 2 Nut, altronic to adapter

80 1 Coils and mtg. bracket, Assembly
100 2  Clamp - cable
110 1 Botlt - 3/8-16 x 3/4
120 1 Lockwasher - 3/8
130 3 Bolt - 3/8-16 x 4%&"
140 3 Washer
150 3 Spacer
160 1 Cable Assembly, spark piug
170 ] Spark Plug
180 8 Clip - wire support

!

170

150

e el WA | o t2e Al




GTA-4800 FRONT COVER AND PLATE

GEAR HOUSING ' 4. If necessary to remove the gear hous-
ing plate, remove the camshaft gear as
The gear housing plate forms the front - . outlined under "Camshaft", remove the
support for the engine arnd is dowelecl’_li:,o_wﬁd_;,w“. . ~attaching -screws and pull the plate
the cylinder block.i The gear. housing - - forward away from the cylinder block. It
covers the gears. The front oil seal for mey be necessary to tap the plate with a
the crankshaft is also installed in the soft hammer to loosen it from the dowels
housing. This housing may be removed for . or gasket cement.
the inspection of the gears, and so
- forth. ' - INSPECTION.
TO REMOVE THE GEAR HOUSING. . The gear housing should be carefully -
T =7 e - ingpected for possible cracks, binding,
Assuming that the radiator has been ete.
removed, the gear housing may be removed
as follows: 70

1. Remove the fan blade and belt for,
easier access to the gear housing’ and. |
gears, O

2. Remove the crank nut and fan driv:gl:-;:_' '
pulley and vibration damper. T

o

3. Remove the screws from the gear hous-

ing and pull the gear housing forward
away from the engine.

Ho, CTY _ COMPONENT

10 1 Front Cover, Assembly

20 1 Piug, tach opening

an 1  Gasket, plug at

40 1 .Front Plate

50 & Bol irt plate to biock - 3/&-16x 1°
" 60 6 Lockwasher, it plate 1o biock - 3/8°

70 1 (QGasket, plate to biock

80 1 Gasket, irt cover to plate

80 13 Lockwasher, frt cov/gov cov ait - 3/8

100 2 Nut, frt cover 1o it piate - 3/8-16 .

110 1 Bok frt cover to tn plate - ¥B-16 x 1%

120 6 Bot, frt cover to block - 3/8-16 x 1.3/8° . .

130 4 Bo&.fnplaetotrutmmgwmv:za@ﬂ_s;gaﬂ

140 1 Gasket, govemor cover ait o - )
150 1 Cover, governor access . i
160 5  Nut, it plate to frt cov to gov cov - ¥B-16 .
170 1  Bok, fit covto it plate - 1/2-13 x 2 V4"

180 1 Lockwashar, frt cov to it plate - 1/2°

1 Nut, i1t cov 1o frt plate - 1/2-13



Tightening of the main bearing cap
sCrews requires some care to prevent too
much strain on the parts. Torque wrench-
es are on the market which enable the
mechanic to measure the force of his
pull when tightening such parts. The
wrench tension values given under "Fits
and Tolerances™, show the correct amount
of torque to use. No attempt should be
made to refit these bearings by filing
or grinding the caps, as this will ruin
the caps so0 new shells cannot be in-
stalled. See Illustration No.

REPLACEMENT OF THE MAIN BEARINGS. ~  —~

It is not necessary to remove the englne

from the unit to replace the main bear-
ings unless, of course, the crankshaft
is damaged or worn to the extent that it
must be replaced.

The following outline may be used as a
guide for replacing the bearings when
the engine has not been removed from the
unit:

1. Disconnect the battery cable at the
battery as a safety measure.

2. If the starter is mounted below the
0il pan level and causes interference,
disconnect the starter cable and wiring;
then remove the starter.

3. Drain the crankcase oil.

4. Remove the o0il pan.

5. Remove the oil pump.

6. Loosen all main bearing cap screws.

Remove one bearing cap at a time and
make bearing replacement. To remove the
upper shell, a cotter pin, shaped like
Illustration No. , may be inserted in
- the crankshaft o0il hole and the shaft
rotated so that the pin will push the
bearing out. The new bearing may be
inserted in the same manner. See Illus-
tration No. :

'CAIH‘ION -Be. sure -to remove the pin be-
fore agsembling the bearing cap.

Illustration No. 33

AL SR N AT G
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Illustratlon No . 34 -
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9. Assemble t.he bearing cap and lower

P
-

shell eand tighten the screws. See

"Wrench Tension".

10. After installing new thrust bearings
on the center main bearing, check the
end thrust, see Illustration No. . See
"Fite and Tolerances”. It is permisgsible
to dress the thrust bearing to obtain
the proper clearance, if necessary. This
is done by .rubbing thrust-flenges on a

piece of Crocus cloth on a flat surface.,

until proper clearance is 'obtained:’

.#.
i
P
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11. Thoroughly recheck the inside of the
engine for loose screws, nuts, ete.

12. Install the oil pan.

13. Install 'tht_e_‘st_a.r_tqg,

13, Connéct, the starter-cablés.. = <.
15. Connect the battery cable.

16. Fill the crankcase to the FULL mark
on the bayonet gauge, see Illustration
No. with the proper grade of oil.

17. Start the engine and immediately
check the oil pressure. See "Oil Pres-
sure". If sufficient, allow the engine
to run for a few minutes while checking
for oil leaks, etc.. Then stop the en-
gine and recheck the oil level. Add oil,
if necessary. - - *u=

OTY - _COMPONENTHZ s \os .

AR TR L BRI SR

OilPan ~ """ "™
Gasket, plug ant

Plug

Bott, oll pan att - 3/8-16 x 1*
Lockwasher, oll pan att - 3/8
Gasket, oll pan ’
Bayonet gauge, Assembly
Adapter, bayonet gauge




GTA-4800 EXHAUST MANIFOLD

L2114 _smﬁmmmL_;_____

Ns,

10 1 Exhawrst Maniold, Assembly - 3 piaca
20 12 wasner, mantow ai - 718

fg 12 Nat, manifold att - 7/16-14

2 @agket, manfiokd aft - graphite
MANTFOILDS (Intake and Exhaust)

There are wvarious types of manifolds
used; therefore, it is not practical to
discuss them at length in this book.
Manifolds differ as to the air cleaner
attaching flanges and shape. Different
exhaust outlet flanges are used on dif-
ferent installations. From this list of
differences, one can readily see the
importance of replacing the manifold on
the engine with the same type manifold
unless the engine is to be applied to a
different type of operation.

In ingtalling the manifolds, it is es-
gential to use new gaskets and to be
sure that the manifold ports line up
with those in the cylinder head. When
tieghtening the manifold studs nuts, a
washer should be used under the nut and
the manifolds tightened progressively
from the center to the end, repeating’
the operation at least three or four
times to make sure that the manifold is
tight.

i
In many instances, a companion flange
and gasket are used. for the installation -

of the exhaust pipe. Be sure these are - -

drawn up tight and square with the mani-

ER fold flange to avoid leaks.

TO REMOVE THE MANTFOLDS.

1. Remove the air cleaner or air cleaner
connections from the intake manifold.

2. Disconnect the exhaust pipe from the
turbocharger, P S o

"3, Remove, the - manifold~ aftaching’ mits

and washers and remove the manifold.
Both manifolds have to be removed to-
gether, _

TO INSTALL THE MANIRADS,

1. Make sure all gasket surfaces are

.--. clean, plece the manifold gaskets on the

attaching studs and assemble both mani-
folds to the engine with the nuts and
washers as removed,

2. Tighten the manifold into place.
Tighten:all‘nuts lightly;-then, -starting
from the.’Certer; . work: progressively
toward the ends ‘of “the manifolds. repeat- .

ing until all nutsiare tight.

3. Attach the exhaust pipe and tighten
the screws.

4. Install the air cleaner or connect
the air inlet tube to the intake mani-
fold.

5. After the éngmehas been operated a

day or more, tighten all manifold at-
taching nuts.




OIL FILTER

The lubrication system is designed with
8 full-flow type oil filter and oil

cooler.

Filters should receive regular and care-

 ful -attention. A definite schedule for. - .
" replacement’of the €lement can be deter-’

mined from observation of the lubrica-
tion oil on the application in which the
engine is used. In some applications,
the period between changing the filter

" element may be very short while in oth-

ers the change period may be extended

3
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‘Base Assembly - Oil Fiter & Cooler

., considerably. Cold engine operation and
long idling periods contribute to short

-— -

& W~ - . .
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O ring, base to cooler

Gasket; base 1o cooler

Oil Cooler

Gasket, cooler to cover

Cover, oil cooler

Lockwasher - 1/4

Nut - 1/4-20

Boh, cover att, - 1/4-20 x 1 1/2¢
Hose - nubber

~Anlettube, - o o

r
o ~ -

Bolt, base to biock - 3/6-16.x 7/8°

Washer, base to block - 3/8
Gasket, base 1o block
Qil Filter

ety




filter element life. See "Preventive
Maintenance Schedule”.

When new filter elements are installed,
add sufficient oil to the crankcase so
the oil level will be correct after the
engine has run long enough to refill the
filters. For filter location, see Illus—
tration in front of book. T,

OIL PAN

The oil pan serves as a cover for the
bottom of the crankcase mand also as an
0il reservoir.

bottom of the ¢il pan, one in each sump.
The bayonet type o0il geuge, used to
measure the o0il level in the pan, is
covered under "Bayonet Gauge".

TO REMOVE THE OIL PAN.

1. Drain the crankcase o0il from both
sumps. ;

2. Disconnect the starter cable and
remove the starter, if mounted below the
center line. Tape any "hot" cable termi-
nals.

3. Remove the bayonet gauge assembly.

4. Remove the cap screws from the oil
pan and remove the oil pan from the
engine.

TO INSTALL THE OIL PAN.

1. Clean the oil pan thoroughly; also,
remove the old gaskets from the oil pan
and cylinder block.

2. Inapect the inside of the engine for
loose nuts, screws, cotter pins, lock
wires, etc.; tighten or replace.

3. Cement the new 011 pan gasket to the
oil pan. .

4, Draw up all screws evenly and pro-
gressively. _ e

5. Install the drain plugs.

O Foe ] o
ke N aadt 'r'
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6. Inastall the starter motor and connect
the cables.

7. Rafill with oil to the correct level.

8. Reinstall the bayonet gauge assembly.

COREn . s bR tmea L o

The oil pressure is automatically con-
trolled or .regulated by a compression
type spring which controls a relief or
by-pags valve. This device is assemhled
to the cylinder block, see Illustration
No. It controls the o0il pressure

Co . ......through a predetermined spring pressure
Suitable drain plugs are located in the

and therefore, no adjustment of the oil
pressure is required. There is also a
high pressure safety relief valve built
into the oil pump which prevents the
bulld—up of excessive oil pressure dur-

E ;.1ngfmg1ne warm-up time, see Illustra-
' ti&i:i‘-‘;Ng’.*t

. Fl g‘ i E" IIA"

~1llustration No. 35

The oil predsure regulator is calibrated
.to maintain a pressure of 30-65 lbs. in
the system. This will vary somewhat with
the temperature of .the oil and the SAE
weight of the eoil, also, with the engine

gpeeds.

OIL AAMP

The oil pump is attached to the main
.bearing cap with suitable screws.and is
qlrn:e;nupy a gear through an idler, from

“the ra.nk geé.r. See Illuétratmn No.’
Figure D", The oil pump has a suction

[T}




pipe bolted to the suction =side of the
. pump, which extends down into the oil

pan, see Illustration No. The oil is
drawn into the pump through a large
acreen, Fig. "A", which prevents coarse
dirt from being drawn into the lubricat-
1ng oil pump. On some engmes, the oil
pump also has a scavenge pump sectlon to
wo suck 0il oit of rear sump and deliver it
— to front sump, regardless of what angle
engine may be. This extends intc the
oil; therefore, the pump needs no prim-
ing. After the oil pan is removed, the
oil pump is readily removed for inspec-
tion or repairs.

Illustration No. 36.

TO REMOVE THE OIL PUMP.
. 1. Remove the oil pan. See "0il Pan'.

. 2, Remove 011 pump suctmn a.nd pressure

llnes PP S B Wl VIR Tou e Vi Lt

3. Remove the screws from the oil pump
attaching flange and remove the cil pump
from the engine.

TO DISASSEMRLE THE OIL PUMP. (See Illus-
tration No. 7).

‘1. Pull gear from shaft with universal
gear puller,

2. Inspect pump carefully and replace

" any worn or defective parts.

TO REASSEMBLE THE OIL PUMP.-

1. Press drive gear on to shaft after
pump is assembled.

TO INSTALL THE OIL PIMP.

1. Attach the pump to bearing caps and
securely bolt in place.

2. Assemble suction and pressure lines
to pump and securely fasten to engine
with brackets provided.

3. Install the oil pan. See "0il Pan".

4, Fill the crankcase to the proper
level with the correct grade of lubri-
cating oil.

.....

-'?:17-_..‘ - __.
o o -
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Il‘lustration No. 37.
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| Assembly, oll pump and line ~ -

1: Ksy
1~ Nut-1/2-20
3 . Bot, ofl pump att - 7/16-14 x 1*
1 ~Gear '
1 *Lockwire, pickup tube mtg

2 Bol, pickup tube to pump - 1/4-20 x 3/4°

‘2 Lockwasher, pickup tube to pump - 1/4®
1 Gasket, pickup tube mg
1 Packing, pickup tube to pump

1 Flange, pickup tube to pump R
1 Tube Assembly, oil pump pressure.outiet. . . ~ingz
2 Bolt, tube att - 5/16-18 x 3/4°(drilled head)
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01, SEAL

The construction of these engines pre-
vents oil leakage when the gaskets are
in proper condition and all bolts and
screws are properly tightened. Whenever

. .a shaft. extends through the engine case
< and thg]_:'e is ® p0351b111ty of:0il leak-
"“vage, an oil seal is used, which also

acts as a -dust seal, preventing dust
from entéring the engine.

_ At the flywheel end of the crankshaft,

an oil seal is used, Tllustration No. 38
and No. . As can be seen in the illus-

trations, the 0il seal is mounted on the, .. ., .

engine block so that it seals against
the flange of the crankshaft.

The crankshaft is prevented from leaking
at the timing gear end by the use of a

.seal. This seal is pressed into the
‘ tmlng .gear cover, See Illustration No.

;. Illustfation No. 38

A e
Y

Thig type of seal requires very little
attention; however, at assembly the
shaft seal “surfaces on which the seal
ridegs must be thoroughly and carefully
checked for nicks or scratches which may
have a tendency to damage the seal. If
any nicks or scratches are found, they
should be removed with an oil stone or

very fine every cloth and polished with

Crocus' cloth. If the shafts have & key-
way which might damage the seal during
installation, ~this keyway should. be

covered with a thin feeler "gauge to

protect the seal,

CRAMESMAFT ALY

Illustration No. 39.

No special tools are required to install - ..

the seals on the shafts. However, a
certain amount of care is required in
order not to damage the seals. A coating
of o0il soap on the seal surfaces of the
shafts, and also on the seals them-
gelves, will be fourxd beneficial during
the run-in period.

INSTALLATION OF RRAR OF #7 MAIN EEARING

CAP WITH SEALS.

Install seal, Ttem "A", Illustration No.
. - in main bearing cap, using Perma Seal
No. 2 or its equivalent to hold seals in

cap and to make a tight joint between

seals and cylinder block. These seals

are right to left, so be sure new seals .. ,:

go back in same location as old seals.




Install main bearing cap along with
bearing and snug down in place using a
straight edge, as shown in Illustration
No. 41. Be sure cap is perfectly square
with block. This operation is most im~
portant or otherwise a leak will develop
at this point when crankshaft. seal .is.
installed if bearing cap a.nd-block sur—
faces are not perfectly square with each
other.

Illustration No. 41~ "

PISTON

The piston is made of an a.lv.mmumalioy :

and is of the so0lid skirt type. Three

piston rings are used, two rings being-

compression type, while the third ring

from the top, which is above the piston -

pin, is of the oil regulating type. In
addition to the above design, a piston
spray nhozzle is used, See Lubrlcat:l.m
System, Page These nozzleés aré locat=’
ed on the crankcase next to the main
bearing caps and spray oil on the under-
gide of the piston to assist in cooling.
The nozzles are located on dowel pins to
agsure proper alignment with piston.

The pistons should be fitted to the
cylinder bores with the proper clear-
ance. See "Fits and Tolerances"”. If a

e

N L L R

L

feeler ribbon is used, this should be a

1bbon 1/2" wide.

To remove or install pistons, see "Con- ~

. necti!lg M" . AR R T ez
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PISTGN PIN

The piston pin is a large diameter solid
pin of the full floating type. This
means that the pin can rotate in either
the piston bosses or in the bushing at

. the top end of the comnecting rod. But,
. the fit in the piston is intended to be
‘much tighter than the fit in the con-

necting rod; consequently, the movement
in the piston consists of a light,
creeping .action while the normal rota-

‘tion of the pin occurs in the bushing at

the top end of the connecting rod. The
piston pin is prevented from moving

. endwise and nakmg contact with the
cylinder wall by means of snap rings,

which locate in grooves machined in the
bosses of the piston. Piston pins should
be fit in the piston bosses with the
proper clearance, as indicated in the
"Fits and Tolerances Table". See Illus-
tration No.

NOTE: At re-assembly assure that the

piston retaining ring opening is facing

""down as showym in Illustration No.

@)

Tllustration No. 42

' PISTON RINGS
The piston rings, when fitted in the
cylinder bore of the engine, should have

a gap clearance as indicated .in the
"Fits and Tolerances Table".

When installing new piston rings, each
ring should be tried in the cylinder
bore to see if it has the correct gap
clearance. If necessary to increase the

gap, the ring should be held and filed .-
" as shown in Illustration No.

ring is held in a vise, the vise jaws
must be covered with some soft metal.
The ends of the rings are squeezed to-

If the 5

-




gether and the file cuts on both sides.
This will insure the ends being paral-
lel. When inserting the ring in the
cylinder bore to test the gap clearance,
push the ring part way through the bore,
using the top of a piston to square the
ring in the bore.

Illustration No. 43

Each new ring should be tried for clear-
ance in the piston groove by rolling the
ring all the way around the groove. If
the piston grooves have been carefully
cleaned, the rings will be found to fit
correctly; but, if they are tight, they
can be lapped slightly on a sheet of
emery cloth (No. 000) laid on a flat
surface. If rings are loose in groove
and clearance is more than that speci-
fied in "Fits and Tolerances”, replace
piston.

%' When ‘assembling the piston rings to the

piston,- if a ring spreader tool is not
available, the rings can be slipped over
thin strips of metal. Whatever method is
used, the rings must be handled careful-
ly in order not to distort or break
them,

THERMOSTAT AND BYPASS

The engines are equipped with a thermo-
stat, Illustration No. 46, so designed
that it will ot allow water from the
radiator to'circulate through the engine
until - the water in the engine- is at

operating temperature, but does bypass a
certain amount of water from the cylin-
der block, which is carried through the
by-pass tube to the injet side of the
water pump, where it is again circulated
through the engine. This is repeated
until the water in the engine is heated
to operating temperature, when the ther-

mostat begine tc open and permits the - -

water from the engine to enter the radi-
ator. This water is , at the same time,
replaced in the engine by the water pump

- drawing from the bottom of the radiator.

Thus, the weter temperature is constant-
ly maintained in the proper heat range.

- A defective thermostat of this type must

be replaced as it cannot be repaired.
The thermostat should be completely open
at temperature marked on the thermostat
in the still water test.

0,210-1%,
0.345-IN, —
| 180° F ==

[

THERMOSTAT

THERMOMETER —]

L .. et ...f...d

Illustration No. 45
The still water best is as follows:

Place approximately 4" of water in a pan

or pail. Insert a thermometer of this

heat ring in the wvater and set the ther-
mostat in the water with the bellows
submerged. Heat the water slowly and
carefully observe when the thermostat
valve is fully open and note the water

temperature. Then compare this tempera-



ture with that stamped on the thermo-
stat. {See Illustration No. 45.

Five degrees above or under those given

are permissible.

TURBOCHARGER
The turbocharger is =a self-contained
unit composed of a gas turbine and a

centrifugal blower mounted on a commnon
shaft with the necessary- surrounding

castings. The exhaust gas frafithé"én- -
gine is forced into the turbine side-of -

the turbocharger, where the energy of

the gas is used to drive-the-*tiirbine:--

The blower mounted on the opposite end
of the shaft forces air under pressure
into the intake system. By providing a
greater amount of fresh air, a greater
amount of fuel can be burned. This in-
creases power output from the turbo-
charged engine.

The action of the turbocharger is en-
tirely automatic and reguires no con-
trol. The gpeed and output of the turbo-
charger will wvary automatically with
variations of engine load or speed, or
both.

Turbochargers are rugdedly constructed
and have a rotor assembly which is fit-
ted and finely balanced to operste at
speeds which. may exceed 50,000 -rpm.
Rotating force is obtained from hot
exhaust gases which rotate the turbine
rotor. This rotating force is transmit-
ted through a sleeve-bearing supported
shaft to a second rotor which draws in
fresh, cool air and compresses it in the
intake manifold system from which they
cylinders are charged as the intake

valves open. The shaft and gldeve 'béar

ing are lubricated and cooled by fil-
tered engine lubricating oil.

Illustration No. 47

The exhaust system of a turbocharged
engine installation must be wvery care-
fully designed to eliminate restriction
of the free flow of exhaust gases from
the turbocharger. The turbocharger ex-
haust outlet pipe flange is normally
shipped with engine equipped with turbo-
chargers, The flange igs threaded to
accept the recommended size outlet pipe.
No reduction in this pipe size is per-
missible., Bends or turns in the outlet
pipe must be limited to a minimm radius
of 12 inches. For installation requiring
a radius less than 12 inches, write to
Hercules Engines, Inc. Engineering De-
partment, P. O. Box 24101, Canton, Chio
44701 U.S.A. for specific recommenda-
tions.

NOTE: Back pressure in the exhaust sys-

. tem, measured nesar the turbocharger

should not exceed 2.5" Hg or 35" H20. An
increase in exhaust back pressure will

“ regult  in & Gorrésponding decrease in

engine power output.




- B

Mufflers can be used. Contact the facto-
ry for muffler specification for turbo-
charger-equipped engines.

NOTE: Turbocharger repairs should be

made only by authorized service centers

or competent turbocharger technicians.
BASTIC SAFETY PRECAUTIONS

Misuse, misapplication or modification
of the turbocharger can result in seri-

‘ous injury and property damage. Basic

safety precautions including the follow-
ing should always be followed:

1. Install turbocharger only on an en-._.

gine which has been approved for such
application. The turbocharger is a pre-
cision built product which has been
matched and tested for use on specific
engines only.

.2, DO NOT modify or substitute any parts

of the turbocharger.

3. Do not modify or substitute any parts

of engine except in accordance with
engine owner’s manual. DO NOT modify
engine fuel control system or restrict
exhaust system or air inlet.

4, Do not cperate at excessive alti-
tudes.

5. Do not modify oil supply system or
decrease the diameter of the oil drain

line.

6. Always warm up the engine to allow

=it warm oil to reach the turbocharger be-
o .; fore operating under load.

VALVES

The intake and exhaust valves are made
of special steel with a stellite finish,
and operate in valve guides pressed into
the cylinder head. They are held on to
their seats by strong steel springs,
which are fastened to the wvalves by
suitable spring seats and wvalve lock
arrangement. The valves, being located
in the c¢ylinder heed, are operated by
conventional type tappets with hollow

push rods running from the tappets to
the rocker arms. The rocker arms are
lubricated by means of oil forced
through a drilled hole in the rocker arm
support into the shaft on which they
rotate. 0il is forced out through small
holes in the rocker arms, over the valve
stems ard push rods. The replacement of
valve tappets will be found under the
subject of "Valve Tappets”. =

In order to continue to get good .perfor-
mance from an engine, it may be neces-
sary to grind or reset the wvalvées at
varying intervals. The frequency for
doing this depends on the care in the

. operstion of the engine. If the air

cleaners have been properly cared for;
if all connections between the air
cleaner and engine have been kept air
tight: if the lubricating oil has been
properly maintained; and if the clear-
ance between the valve stem and rocker
arm has been preoperly adjusted, :valve
grinding will be necesgeary very. infre-
quently. Their geating should be tesgted
periodically by rocking the engine
against. compression. When the engine
will not rock, compression is leaking
through either the valves, cylinder head
gasket or past the piston rings. Check
the leak by listening for a "hissing"
sound, when the engine is cranked by
hand, either at the cylinder head gasket
area or the breather. If at the cylinder
head gasket, remove the head and replace
the gasket. If in the breather, disman-
tle the engine and install new parts for
thoge found worn or scored. If no "hiss-
ing" is heard at either of these two

places, remove the cylinder head®and: ' -

valves. Clean both thoroughly, .removing .
all carbon and oil. Inspect the valve
seats and valves. See "Valve Grinding”.

TO REMOVE THE VALVES.

1. Remove the cylinder head, See "Cylin-
der Head".

2, With a clamp type valve spring com-
presscr, compresg the valve springs and
remove the valve apring locks.




3. Remove the valve springs, valve stem
seals, and seats and 1lift out the
valves. Place the valves in a cardboard
or wood block, drilled and mumbered so
that the wvalves may be reinstalled in
their respective places when grinding or
reassembling

with a file or punch yEE

4, Clean all carbori“from the cyl:.nder:

head, piston heads, wvalve seats, valve
guides and valves with suitable scraping
or buffing tools. , .

VALVE GRINDING -

Inspect the valve guides for excessive
wear., If the valve guides are to be
renewed, this should be done before any
work is done on the wvalve seats. This
will insure the seat being finished
square with respect to the new guide,
The exhaust valve guides “will -usually
show the most wear.: To drive out the
guides, use a drift with a pilot sized
to the I.D. .of the vdalve guide. Drive in
the new guides to the same depth loca-
tion as the old guides. See Illustration
No. 48, alsc see "Fits and Tolerances”.

I1lustration No. 48
VALVE SEAT GRINDING
When wvalve seats can be repaired by

regrinding or when valve seats are re-
placed, grind as described: -t = ,

(do not mark t.he valves

1. Use a 30° angle grinding stone to
grind valve seats.

2. After grinding seat, check wvalve
contact. See Illustration No.

3. Keep valve seat as near as possible

- to center of valve face.

Narrow seat as necessary, using a 20°
grinding stone. Valve should never seat
at the top or bottom of the face.

I1lustration No. 49.
VALVE SEAT REPLACEMENT.

Replace valve seats that cannot be re-
paeired by grinding. Remove seat using
any method which will not damage count-
erbore of cylinder head machined sur-
face, Install new intake valve seat and
exhaust valve seat. Grind seat as de-
scribed in No. 1 above. ‘

Inspect the valve seats; and, if they
are pitted or if new guides have been
installed, the seats should be refin-
ished. Valve seat tools with proper
diameter pilots are reqguired. The ex-
haust valve seats are round. The intake
valve seats are finished on a 30° angle.
Reseat the seats with a vibrating angle
grinder type reseating tool. Because of
the large diameter and surface of the
valve seats, it is wvery difficult to
obtain a good reseating job with a ream-
er type tool. Remove all shoulders and

-pits from the seat but do not grind any

deeper than necessary. Then finish the

-

-
-
v




new or refaced valve to the reseated
seat by hand in the usual manner. See
Illustration No. 49.

Inspect the valves carefully, and if the
stems are badly worn, or are not
straight, or if the vmlves are deeply
pitted, the valves should be replaced by
new ones. However, valves that are only
slightly pitted can be used by refacing
them on a valve grinder. Valves must
have an accurately finished face of the
correct angle. See "Fits and Tolerances"
for the seat face width.

If the valves and seats are -not deeply.

pitted or shouldered, or have been re-
faced, grind or lap each valve to its
seat. Obtain a light coil spring with
enough tension to just hold the wvalve
off the seat. Lubricate the wvalve stem
and apply a thin coating of good quali-
ty, medium grinding compound on the
valve face. Insert the wvalve in the

valve guide and rotate the valve back:

and forth, about a quarter of a turn, a
few times, pressing firmly on the grind-
ing tool. (Avoid continucus round-and-
round motion that would cut grooves in
the valves or seat). Release the pres-
sure on the tool and the spring should
life the valve from its seat. Rotate the
valve 15° or 20° and repeat the grinding
process. It will probably be necessary
to wipe off and inspect the valve and
seat during this process to see what
progress is being made; also, the com-
pound may wear off the surface heing
ground. In either case, reapply ancther
thin coating of compound and continue
grinding wuntil inspection shows the
surfaces are in contact. Then wipe off
all heavy compound and apply &2 thin
coating of "fine" compound and continue
the grinding. When the surfaces are
"finished" and show a bright, silver-
like band of uniform width on both the
valve and seat, clean off all traces of
the compound. Test each wvalve for a
tight fit by making ten or twelve pencil
marks equally spaced across the turn and
again lift ocut the valve and observe if
all the pencil marks are rubbed out on
the ‘contact surface. If not, regrind
until this test shows a gas tight mating
of the valve and seat.

-

NOTE: It is imperative that the wvalves
be assembled in the same seats to which
they were ground.

TO ASSEMBLE THE VALVES. |
1. Thoroughly clesn~all traces of the

grinding campound off the valves, stems,
and guides; put a few drops of o0il on

- the valve stems and insert the valves.

Install the valve stem seals.

NOTE: Valve gtem seals must be installed
with the Hercules valve seal installa-~
ticn tool. Part No. 40-3104703.

2. Using & wvalve spring compressor,
compress the wvalve springs and insert
the valve locks.

3. Turn the head on its side and pour
gesoline in the valve openings. If gaso-
line seeps out around any valve seat,
remove that valve and regrmd Repeat
the test.

4, Install a new cylinder hesd gasket on
the engine. See "Cylinder Head".

5. Install the cylinder head assembly.
See "Cylinder Head".

5. Adjust the valve tappets, Illustra-
tion No. 50, to the proper setting. See
"Fits and Tolerances". This may be read-
ily and systematically accomplished in
the following manner. Perusal of the
following paragraphs and Illustration
No. will point out that the spotting
of the crankshaft and rocher srms fol-
lows the firing order (1—5—3—6-2-4) of
the engine (starting from the timing
gear end). The valve tappet screws have
a locknut which must be securely .locked.

a. Crank the engine over until both the
intake and exhaust valve of No. 1 cylin-
der are closed. Then adjust the tappets
on this e¢ylinder. Repeat this on all
cylinders following the engine firing
order of 1-5-3-6-2-4, or set the tappets
ag follows: '




Tllustretion No.

I1lustration

For ease of adjustment, not the follow-
ing:

 With oylinder No. 1 intake valve wide

open, clearance can be adjusted on cyl-
inder mumbers 2, 3, amd 6 intake wvalves

_.and cylinder-numbers 1, 2, and 4 exhaust
valves. With cylinder No. 6 intake valve -

wide open, clearance can be adjusted on
cylinder numbers 1, 4, and 5 intake
valves and cylinders numbers 3, 5, and 6
exhaust valves. - o

The above completes the wvalve tappet

"adjustment wuntil after the engine- is
...started. and warmed up to operating tem-
peratures, at which time the valve tap-

pets should be readjusted to the correct
hot operating clearance.

6. Install the cylinder head cover and
any other parts that may have been re-
moved.

No.

»
-




7. Fill the cooling system with
water or a cooling solution. Start
the engine and warm up to operating
termperatures.

8. With the engine idling slowly,
readjust the tappets to the correct
operating clearance.

VALVE TAPPETS

The valve tappet 1s staight and is
hollow to receive the push rods.

TO REMOVE THE VALVE TAPPETS.

1. Remove the rocker arms and push
rods. See "Camshaft Removal'.

2. Remove the tappets from the
cylinder block. See Illustration No.
51.

3. Check the tappets for wear and
replace any that have excessive
clearance.

TO INSTALL THE VALVE TAPPETS.

1. Check each tappet in the cylinder
block position to see that it has
the correct clearance, see "Fits and
Tolerances", and install the
tappets.

2. Adjust the valves. See "Valve
Grinding".

WATER PUMP AND FAN ASSEMBLY

This section (See following page)
shows a breakdown of the water pump
as used on these engines.

This pump may be readily removed
from the engine after the removal

-, of the water inlet hose, by-pass

hose and fan blade.

Then remove the water pump to
cvlinder block attaching screws and

. 1lift the pump away from the engine.




WATER PXMP RE-BUILD INSTRUCTIONS

IMPORTANT: Remove dirt, dust or other foreign material from body and housing before

disassembly .

_l DISASSEHBLY. {See Flgure 4)

1

"A. Remove screws (11) and washers (12)
from housing flange. ]

B. Remove housing assembly {4} from body
(2}. Remove gasket (3) and discard.

C. Remove pulley from drive shaft with a
gear puller or arbor press.
D. Remove snap ring (10} from housing
assembly {4}.

" CAUTION: Do not attempt to hammer or pry
impeller {5) fram impeller
shaft {9). Damage to housing
o {8) can result.

LI

E. Place housing assembly (4) in arbor
press with impeller (5) facing up, refer
to figure 1. Press impeller shaft (9)
through impeller (5) and from housing

(8).

Figure 1. Impeller Removal

F. Remove and discard seal assembly (6),
impeller shaft seal (7) and shaft (9).

2. CLEANING.

WARNING: CLEANING SOLVENTS ARE TOXIC -
AND USUAILY FLAMMABLE. USE
ONLY IN A WELL VENTILATED
AREA, AND KEEP AWAY FROM OPEN

A. Clean pulley, housing (8) and body

{2) thoroughly in solvent to remove dirt

‘or foreign deposits. As required, use a

wire brush to remove any built up corro-
sion. :

B. Do not mar or scratch mating surfaces
of housing {8) and body {2). Do not
remove metal from inner bore of housing

{8) or pulley.

C. Dry all parts with compressed air or
a clean cloth to remove all solvent. .

3. TINSPECTION.

A. Inspect pulley for cracks and/or dis-
tortion. Check pulley grooves for rust
or rough spots.

B. Inspect pump body (2) for cracks and .
worn or damaged threads. Replace or
salvage as necessary.

C. Inspect pump housing (8) for cracks
or for oversize bearing bore.

Y

4. REPAIR.

Correction of defects found during in-
spection should be limited to removal of
scratches and burrs on mating surfaces
or where seals/gaskets will be installed
using fine emery cloth. Damaged threads
can be "chased” using the same size tap.

Parts showing cracks or excessive defor-
mity should be replaced, not repaired
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5. ASSEMBLY.

A. Lubricate bearing bore in housing {(8)
and impeller shaft (9).

B. Use proper size driver to press on
the outer bearing assembly. Press impel-
ler shaft (9) into housing (8)..

C. Install snap ring (10) in groove of

housing (8).

D. Turn housing (8) and impeller shaft
(9) over on press. Using a small amount
of sealer on the outer side of seal (7),
ingtall seal (7) over shaft (9) and
press seal {(7) into housing (8) by
pressing on the outside or brass part of
seal (7).

E. Lubricate the shaft (9) and install
the seal assembly (two parts) (6) with

ceramic side toward impeller shaft seal-

Figure 2. Impeller Installation

F. Coat end of impeller shaft (9} with
Loctite, grade 601. Position housing (8)
and impeller shaft {9) in arbor press so
they are supported by impeller shaft
(8). Press impeller (5} onto impeller
shaft (9). Impeller (5) is correctly
installed when 0.100 inches clearance
exists between impeller (5) and housing
{(9), refer to figure 2.

G, Turn housing (8) over. Roughen sur-
face of drive shaft {9) with coarse

emery cloth. Coat the pulley bore and
impeller shaft (9) with Loctite, grade
601.

H. Instell pulley on impeller shaft (9)
using an arbor press. Place mssembly in
arbor press so load is on impeller shaft
(9) and not impeller (5).

IMPORTANT: There must be a measurement
from the top of pulley and mating sur-
face of housing (8). Refer to Figure 3.

Figure 3. Assembly Measurements

I. Spin impeller (5) by hand. Check that
impeller (5} does not touch housing (8)
at any point., If it does, re-check
clearance as shown in Figure 2.

J. Install gasket (3) and housing assem-
bly (4) on body (2). Align holes and
install screws (11} and washers (12).
Tighten sgcrews progressively, in a.
cirss-cross pattern, to a final torque
of 16 ft-lbs.

Dim.-Top

of Pulley
Pump Housing to Mating
Assy. Assy. Puliey Surface

Part No. Part No. Part No. | of Impeller

380374 4410

403835069 | 40-3835254
2 Groove




W00 ~I W RN E
. L

ey
o

11 COMMERCIAL
12 COMMERCIAL

Figure 4. Water Pump Assembly

DESCRIPTION

WATER PUMP ASSEMBLY, MODEL D-4800
.BODY, PUMP

GASKET, HOUSING

HOUSING ASSEMBLY

. IMPELLER

. .SEAL, ASSEMBLY (TWO PARTS)
. .SEAL, IMPELLER SHAFT

. .HOUSING, PUMP

. .SHAFT, IMPELLER

..RING, SNAP .

.SCREW, CAP, HEX

.WASHER, FLAT

mmH'HHHHHHHH% g
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WIRING DIAGRAM

Due to may types of electrical
equipment and the variety of re-
quirements encountered in
differnet installations, it is
impossible to illustrate a typical
wiring diagram.

However, the installation of
wiring circuits may be more
readily understood if the complete
system is divided as follows:

1. THE STARTER SYSTEM

This circuit consists of the
battery (electrical energy storage
unit), thestarting motor and the-
necessary wiring to connect the
battery to the starter switch and
from the starter switch to the
starter.

In most cases, the ground or re-
turn flow of current is carried
through the frame work of the unit
to a point near the battery from
where a short cable is connected
to the battery to complete the
circuit.

When a magnetic type starter
switch is used, it is necessary to
connect it to a control switch,
which may be either a key switch
or a simple push button switch.
The key switch has cne side
connected to the battery side of
the ammeter and the other side to
the magnetic switch with suitable
wires. The magnetic switch may
have an external ground post which
must be grounded to the unit
framework. The push button switch
has one side connected to the
battery side of the ammeter and
the opposite side connected to the
magnetic starter switch as
outlined above.

2. BATTERY CHARGING SYSTEM

The battery charging system
consists of an alternator, which
creates the electrical current, a
regulator to contrel the current,
and an ammeter to indicate teh
amount of current being crated or
used.

3. ACCESSORY SYSTEM

The accessory system consists of
lights, horns, heaters, etc. The
current to operate these access-
ories is usually taken from the
ammeter to a2 suitable switch, which
allows the accessories to be
operated or turned off as
necessary.
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HERCULES ENGINE COMPANY

101 Eleventh St., S.E., Canton, Ohio 44707-3802

Parts (216) 438-1025
FAX: (216) 438-1030
Service (216) 438-1035




