





























































































































































































































































































































TRANSMISSION TROUBLESHOOTING [HURTH]

CONTROL CABLES

The majority of transmission difficulties arise as a result of
improper clutch adjustments (manual transmissions) or
problems with control cables (hydraulic transmissions)
rather than from problems with the transmission itself.

HURTH clutches, in particular, are very sensitive to improper
shift adjustments.

If you experience operating problems with the transmission,
shut the engine down. First check the transmission fluid
level, then have a helper move the cockpit shift lever through

A new cable and perhaps a new linkage mechanism may be
needed. While the cable is loose, shift the transmission in and
out of gear using the lever on the side of the transmission to
make sure there’s no binding inside the case.

If the transmission passes these tests, crank the engine and
have a helper put it in forward and reverse while you observe
the propeller shaft; if the shaft isn’t turning, the transmission
needs professional attention. If it does turn but there’s no
thrust, check to see you still have a propeller on the end of
the shaft or, if you have a folding or feathering propeller, that
it isn’t stuck in the “no pitch” position.

the full range — from neutral to full forward, back to
neutral, into full reverse, and back to neutral — while you
observe the actuating lever on the transmission. If the remote
is stiff to operate, break the cable loose at the transmission

and try again. If it is still stiff, check the cable for kinks or
excessively tight bends, and check any linkage for binding.

NOTE: If you suspect a major problem in your transmission,
immediately contact your UNIVERSAL dealer or an
authorized marine transmission facility.

Problem Probable Cause Verification/Remedy
Transmission gears cannot be shifted. 1. Shifting lever is loose. . Tighten damping bolt on shifting lever.
Fails to move into gear.

2. Shifting cable is broken, bent or . Check the cable, reattach or replace.

unattached. Cable radius is to severe.
3. Shift lever is binding against cover plate. Detach the shift cable and operate the lever by hand.
Clearance should be 0.02 in (0.5mm).

Transmission shifts into gear, but 1. Output coupling is not turning. . Transmission needs professional attention.
fails to propel the boat.

2. Propeller shaft is not turning. . The coupling bolts are sheared or the coupling is slipping

Qutput coupling is turning.

Qutput coupling and
propeller shaft are both turning.

on the propeller shaft. Tighten or replace set screws, keys,
pins and coupling bolts as necessary.

. Inspect the propeller; it may be missing or damaged.

Afolding propeller may be jammed. A variable pitch propeller
may be in “no pitch” position.

Delay of gear engagement or engages.
only after an increase in speed.

. Levertravel N to B not equal to N to A.

Refer to diagram.

2. Shift lever travel is insufficient.

Shift lever is binding against cover plate.

. Adjust cover plate until the lever is exact mid position.

Refer to SHIFT LEVER TEXT AND DIAGRAM.

2. Check shift lever cable length. Refer to SHIFT LEVER DIAGRAM.
. Check clearance, adjust if necessary.

Chattering transmission noise,
mainly at low engine speed.

. The engine or propeller generates torsional

vibrations in the drive unit which produces
a “chattering” noise in the transmission.

. Mount a flexible coupling with another stiffness factor

between the transmission coupling and the driveshaft.
A higher stiffness factor might be sufficient.

. Inspect the damper plate between the engine and the

transmission. Replace if necessary.

Transmission noise becomes louder.

. Damage starting on flexible coupling due

to wear or fatigue, possibly due to misalign-
ment between engine and the drive shaft.

. Beginning damage of bearings in trans-

mission due to torsional vibrations, running
without fluid, overload, wrong alignment of
transmission, or excessive engine output.

. Check alignment, inspect flexible coupling. If noise persists,

inspect the damper plate between the transmission and the
engine. Replace if necessary.

. Transmission needs professional attention.

2.

Damaged sealing ring.
Misalignment of output flanges.

Boat fails to attain specified max speed. 1. Operating temperature is high. . Wrong type of fluid, use ATF. Check fluid level.
2. Operating without cooling. . Check cooler. Inspect coolant hoses and coolant flow.
Oil Leakage. 1. Corrosion at radial sealing ring and shaft. . Transmission needs professional attention.

. Check alignment. Must be within 0.003 in (0.08mm).

NOTE: If you suspect a major problem in your transmission,
immediately contact your UNIVERSAL dealer or an

authorized marine transmission facility.
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The special tools shown in this section are not provided. Use
the following plans and specifications for field fabrication.

Valve Guide Replacing Tool

SPECIAL TOOLS

Bushing Replacing Tool
Application: Use to press out and to press fit the bushing.

Applicati Use to tand t fit the val FOR SMALL END BUSHING | FOR IDLER GEAR BUSHING
1cation: N reSs out and to press 11 € valve
ouide, P P A [6.1811in. (157 mm) 77165 1n. (196 mm)
' — - B 10.9449 in. (24 mm) 1.0236 in. (26 mm)
A _|0.79n. dia. (20 mm dia,) . C | 47244 in. (120 mm) 5.9055 in. (150 mm)
B |0.460 —0.468 in. dia. (11.7 = 11.9 mm dia.) D 10.8583 08622 in. 10157 =1.0197 in.
C ]0.256 —0.259 in. dia. (6.5 — 6.6 mm dia.) (21.8 —21.9 mm) (25.8 - 25.9 mm)
D |8.86in. (225 mm) E {0.9764 - 0.9803 in. dia. 1.0157 - 1.0197 in. dia.
E [2.76n. (70 mm) (24.8 —‘24.9 mm dia.) (28.8 -‘28.9 mm dia.)
F |1771n. (45 mm) F 0.7874'1 in. (20 mm) 0.7871.1 in. (20 mm)
G [0981n. (25 mm) a |250 u!n. (6.3 um) 250 u!n. (6.3 um)
H | 0197 in. (5 mm) 250 pin. (6.3 um) 250 pin. (6.3 pm)
|, 10.263-0.275 in. dia. (6.7 - 7.0 mm dia.) A
J 0787 in. dia. (20 mm dia.)
K 10.492 -0.504 in. dia. (12.5 - 12.8 mm dia.) B c
L |0.350-0.358 in. (8.9- 9.1 mm)
C1 | Chamfer 0.039 in. (1.0 mm)
G2 | Chamfer 0.079 in. (2.0 mm) D E F
C0.3| Chamfer 0.012 in. (0.3 mm)
E F ¢t / ci ct c2
| l a
b
s Flywheel Stopper
A < AN . y ! e . Stoppe .
c2 c1 co.3] Ct Application: Use to loosen and tighten the flywheel screw.
A B c A |7.87 in. (200 mm)
G J B [1.18in. (30 mm)
X I - B - C |0.79in. (20 mm)
B " D |0.59in. (15 mm)
E | 059in. (15 mm)
7 y
] % é L F | 031in. (8 mm)
v V////l_'; /] A 3 G |0.39in. (10 mm)
C
D
G- B
|
E \L
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SPECIAL TOOLS

Crankshaft Bearing No. 1 Replacing Tool

Application: Use to press out and to press fit the crank-

Governor Gear Holder Bushing Replacing Tool
Application: Use to press out and to press fit the governor

shaft bearing No.1. gear holder bushing.
PRESS OUT PRESS FIT A |74in. (188 mm)
A ]5.31in. (135 mm) 5.12in. (130 mm) B |0.7in. (18 mm)
B [2.83in. (72 mm) 2.83in. (72 mm) C |5.9in. (150 mm)
C [1.57 rad. (40°) 1.57 rad. (40°) D | C1: Chamfer 0.039 in. (1.0 mm)
D [0.39in. (10 mm) 0.35in. (9 mm) E 129.09-29.13 in. dia. (73.9 — 74.0 mm dia.)
E 10.79in. (20 mm) 0.95in. (24 mm) F | 2748 -2.751 in. dia. (69.8 — 69.9 mm dia.)
F 10.79in. (20 mm) 0.79 in. dia. (20 mm dia.) G |1.181 in. dia. (30 mm dia.)
G |2.2362 - 2.2402 in. dia. 2.68 in. dia. H | C2: Chamfer 0.079 in. (2.0 mm)
(56.0 - 56.9 mm dia.) (68 mm dia.)
H [2.0393 -2.0433 in. dia. 1.865 — 1.869 in. dia. D D
(51.8 -51.9 mm dia.) (47.38 — 47.43 mm dia.) \
G
E L
—s1 D E I (. B F [ I |
C E 4
J— - - [
B / Y
y
F G H A
NP
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TORQUES

NOTE: Screws, bolts and nuts must be tightened to the specified torque using a
torque wrench. Some screws, bolts and nuts such as those used on the cylin-
der head must be tightened in a certain sequence and at the proper torque.

Tightening Torques for Specific Engine Components

For “*” marked screws, bolts and nuts in the table, apply
engine oil to their threads and seats before tightening.

COMPONENT SIZE x PITCH ft-1b kg-m Nm
* Cylinder head cover cap nuts M7 x1.0 51-6.5 07-09 69 - 8.8
* Cylinder head bolts M10 x1.25 47.0-50.6 6.5-7.0 63.7 — 68.6
* Main bearing case bolts 1 M8 x 1.25 21.7-25.3 3.0-35 294 - 343
* Main bearing case bolts 2 M9 x1.25 36.2-39.8 50-55 49.0 - 53.9
* Flywheel bolts M10 x1.25 39.8-434 55-6.0 53.9 - 58.8
* Connecting rod bolts M8 x 1.0 30.4-34.0 42-47 412 - 461
* Rocker arm bracket nuts M7 x1.0 15.9-19.5 22-27 216 - 26.5
* |dler gear shaft bolts M6 x1.0 72-83 1.00-1.15 98 - 113
* Crankshaft end bolt M14 x1.5 173.6 - 180.8 24.0-25.0 2354 — 2452
* Bearing case cover screws M6 x 1.0 72-83 1.00-1.15 9.8 - 11.3
Glow plugs M8 x1.0 58-10.8 08-15 78 - 147
Nozzle holder assembly M20 x 1.5 36.2-50.6 50-7.0 49.0 - 68.6
0il switch taper screw PT 1/8 10.8-14.5 15-2.0 14.7 - 19.6
Injection line retaining nuts M12 x1.5 18.1-25.3 25-35 245 - 343
Overflow line assembly retaining nuts M12 x1.5 145-18.1 20-25 19.6 — 245
Starter’s terminal B mounting nut M8 6.5-8.7 09-1.2 88— 118
* Apply engine oil to threads and seats before tightening.
Tightening Torques for General
Use Screws, Bolts and Nuts
When the tightening torques are not specified, tighten the
screws, bolts and nuts according to the following table.
STANDARD SCREW AND BOLT SPECIAL SCREW AND BOLT
DlOMINAL GRADE (4) GRADE (7)
ft-Ib kg-m Nm ft-1b kg-m Nm
M6 58-6.9 0.8-0.95 79-93 7.23-8.32 1.0-1.15 9.8-113
M3 13.0 -15.2 1.8-2.1 17.7-20.6 17.4-20.3 24-238 235-275
M10 28.9-33.3 40-4.6 39.2-45.1 354-412 49-57 48.1-55.9
M12 46.3 -53.5 6.4-74 62.8-72.6 57.1-66.5 79-92 77.5-90.2
Screw and bolt material grades are shown by numbers
punched on the screw and bolt heads. Prior to tightening,
be sure to check the numbers as shown below.
Punched Number | Screw and Bolt Material Grade
None or 4 Standard screw and bolt SS41, S20C
7 Special screw and bolt S43C, S48C (refined)
. AUniversal
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STANDARD HARDWARE

BOLT HEAD MARKINGS
Bolt strength classes are embossed on the head of each bolt.

Customary (inch) bolts are identifed by markings two to grade eight
(strongest). The marks correspond to two marks less than the actual grade,
i.e.; a grade seven bolt will display five embossed marks.

Metric bolt class numbers identify bolts by their strength with 10.9 the
strongest.

NOTES: 1. Use the torque values listed below when specific torque values are riot available.
2. These torques are based on clean, dry threads. Reduce torque by 10% when engine oil is used.
3. Reduce torques by 30% or more, when threading capscrews into aluminum.

SAE Grade 5 SAE Grade 6-7 SAE Grade 8
Capsrew Body Size Torque Torque Torque
(Inches) - (Thread) Ft-Lb (Nm) Ft-Lb (Nm) Ft-Lb (Nm)
1/4-20 8(11) 10 (14) 12 (16)
-28 10 (14) 14 (19)
5/16- 18 17 (23) 19 (26) 24 (33)
-2 19 (26) 27 (37)
3/8-16 31 (42) 34 (46) 44 (60)
-24 35 (47) 49 (66)
716-14 49 (66) 55 (75) - 70(95)
-20 55 (75) 78 (106)
112-13 75 (102) 85 (115) 105 (142)
-20 85 (115) : 120 (163)
916-12 110 (149) 120 (163) 155 (210)
-18 120 (163) 170 (231)
58-11 150 (203) 167 (226) 210 (285)
-18 170 (231) 240 (325)
Y4-10 270 (366) 280 (380) 375 (508)
-16 295 (400) 427(569)
78- 9 395 (536) 440 (597) 605 (820)
-14 435 (590) 675 (915)
1- 8 590 (800) 660 (895) 910 (1234)
-14 660 (895) 990 (1342)

Boit i
Dia. | Wrench Size | F&-Lb(Nm) | Ft-Lb (Nm) Fi-Lb (Nm) | Ft-Lb (Nm)

Grade 4.6 Grade 4.8 |Grade 8.8 - 9.8| Grade 10.9

M3 | 55mm 03 (05) 05 (0.7) 1(1.3) 15(2)
M4 | 7mm 0.8 (1.1) 1(15) 2(3) 3(4.5)
M5 g mm 15(25 2(3) 45(6) 65(9)
M8 | 10mm 3(4) 4(55) 75 (10) 11(15)
M3 | 13mm 7(95) 10 (13) 18 (25) 35 (26)
M0 | 16mm 14 (19) 18 (25) 37 (50) 55 (75)
Mi2 | 18mm 26 (35) 33 (45) 63(85) | 97 (130) |
Mi4 | 21mm 37 (50) 55 (75) 103 (140) | 151 (205)
Mi6 | 24mm 59 (80) 85 (115) 159 (215) | 232(315)

M18 27 mm 81 (110) 118 (160) 225 (305) 321 (435)
M20 30 mm 118 (160) 166 (225) 321 (435) 457 (620)
M22 33 mm 159 (215) 225 (305) 435 (590) 620 (840)

M24 | 36mm 203(275) | 288(300) | 553(750) | 789 (1070)
M27 | 41mm 295(400) | 417(565) | 811 (1100) | 1154 (1565)
M30 | 46 mm 402(545) | 568 (770) | 1103(1495) | 1571 (2130)

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

SEALANTS & LUBRICANTS

GASKETS/SEALANTS

0il based PERMATEX #2 and it's HIGH TACK equivalent are excellent all
purpose sealers. They are effective in just about any joint in contact with
coolant, raw water, oil or fuel.

Alight coating of OIL or LIQUID TEFLON can be used on rubber gaskets

and O-rings.

LOCTITE hydraulic red sealant should be used on oil adapter hoses and the oil
filter assembly.

Coat both surfaces of the oil pan gasket with high temp RED SILICONE sealer.

When installing gaskets that seal around water (coolant) passages, coat both
sides with WHITE SILICONE grease.

High-copper ADHESIVE SPRAYS are useful for holding gaskets in position dur-
ing assembly.

Specialized gasket sealers such as HYLOMAR work well in applications requir-
ing non-hardening properties. HYLOMAR is particlarly effective on
copper cylinder-head gaskets as it resists fuel, oil and water.

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

BOLTS & FASTENERS/ASSEMBLIES

Lightly oil head bolts and other fasteners as you assemble them. Bolts and
plugs that penetrate the water jacket should be sealed with PERMATEX #2 or
HIGH TACK.

When assembling the flywheel, coat the bolt threads with LOCTITE blue.

Anti-seize compounds and thread iocking adhesives such as LOCTITE protect
threaded components yet allows them to came apart when necessary.
LOCTITE offers levels of focking according to the job.

LITHIUM based grease is waterproof, ideal for water pump bearings and stuff-
ing boxes.

Heavily oil all siiding and reciprocating components when assembiing. Always
use clean engine oil!

Universal
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METRIC CONVERSIONS

INCHES TO MILLIMETERS MILLIMETERS TO INCHES

Inches mm Inches mm mm Inches mm Inches
1 25.40 15 381.00 1 0.0394 15 0.5906

2 50.80 20 508.00 2 0.0787 20 0.7874

3 76.20 25 635.00 3 0.1181 25 0.9843

4 101.60 30 762.00 4 0.1575 30 1.1811

5 127.00 35 889.00 5 0.1969 35 1.3780
10 254.00 40 1016.00 10 0.3937 40 1.5748

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

INCHES TO METERS METERS TO INCHES
Inches Meters Inches Meters Meters Inches Meters Inches
1 0.0254 7 0.1778 0.1 3.937 0.7 27.559
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496
3 0.0762 9 0.2286 0.3 11.811 0.9 35.433
4 0.1016 10 0.2540 0.4 15.748 1.0 39.370
5 0.1270 11 0.2794 0.5 19.685 1.1 43.307
6 0.1524 12 0.3048 0.6 23.622 1.2 47.244
TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT
YARDS TO METERS METERS TO YARDS
Yards Meters Yards Meters Meters Yards Meters Yards
1 0.91440 6 5.48640 1 1.09361 6 6.56168
2 1.82880 7 6.40080 2 2.18723 7 7.65529
3 2.74320 8 7.31520 3 3.28084 8 8.74891
4 3.65760 9 8.22960 4 4.37445 9 9.84252
5 4.57200 10 9.14400 5 5.46807 10 10.93614
MOVE DECIMAL POINT FOR HIGHER VALUES — e.g. 6,000 METERS = 6,561.68 YARDS
POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS
Ib kg ib kg kg Ib kg b
1 0.454 6 2.722 1 2.205 6 13.228
2 0.907 7 3.175 2 4.409 7 15.432
3 1.361 8 3.629 3 6.614 8 17.637
4 1.814 9 4.082 4 8.818 9 19.842
5 2.268 10 4.536 5 11.023 10 22.046
GALLONS TO LITERS LITERS TO GALLONS
Gallons Liters Gallons Liters Liters Gallons Liters Gallons
1 3.79 10 37.86 1 0.26 60 15.66
2 7.57 20 75.71 2 0.53 90 23.77
3 11.36 30 113.57 5 1.32 120 31.32
4 15.14 40 151.42 10 2.64 150 39.62
5 18.93 50 189.28 20 5.28 180 47.54
PINTS TO LITERS LITERS TO PINTS
Pints Liters Pints Liters Liters Pints Liters Pints
1 0.47 6 2.84 1 2.1 6 12.68
2 0.95 7 3.31 2 4.23 7 14.79
3 1.42 8 3.79 3 6.34 8 16.91
4 1.89 9 4.26 4 8.45 9 19.02
5 2.37 10 4.73 5 10.57 10 21.13
TEMPERATURE
32 40 50 60 70 75 85 95 105 140 175 212 °F
| | | | | | | | | l | |
I I I T ] ] I | | I I |
0 5 10 15 20 25 30 35 40 60 80 100 °C
Universal
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STANDARD AND METRIC CONVERSION DATA

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

VOLUME
Cubic Inches (in®) x 16.387 = Cubic Centimeters x .061 =in’
Imperial Pints (IMP pt) x .568 = Liters (L) x 1.76 = IMP pt
Imperial Quarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP qt
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal
Imperial Quarts (IMP qt) x 1.201 = US Quarts (US gt) x .833 = IMP qt
Imperial Gallons (IMP gal) x 1.201 = US Gallons (US gal) x .833 = IMP gal
Fluid Ounces x 29.573 = Milliliters x .034 = Ounces
US Pints (US pt) x .473 = Liters(L) x 2.113 = Pints
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts
US Gallons (US gal) x 3.785 = Liters (L) x .264 = Gallons

MASS-WEIGHT

Ounces (0z) x 28.35 = Grams (g) x .035 = Ounces
Pounds (Ib) x .454 = Kilograms (kg) x 2.205 = Pounds

PRESSURE
Pounds Per Sq In (psi) x 6.895 = Kilopascals (kPa) x .145 = psi
Inches of Mercury (Hg) x .4912 = psi x 2.036 = Hg
Inches of Mercury (Hg) x 3.377 = Kilopascals (kPa) x .2961 = Hg
Inches of Water (H20) x .07355 = Inches of Mercury x 13.783 = H.0
Inches of Water (Hz0) x .03613 = psi x 27.684 = H.0
Inches of Water (Hz0) x .248 = Kilopascals (kPa) x 4.026 = H.0

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

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

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

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

TEMPERATURE
Degree Fahrenheit (°F) = (°C X 1.8) + 32
Degree Celsius (°C) = (°F - 32) x .56

Universal
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