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SECTION INDEX

This manual is divided into major sections covering various components for INTERNATIONAL 4 — Cylinder Carbureted

Engines (refer to “Introduction’ for engine models).

These sections are also indexed by title with thumb index tabs as shown below and to the right.

To use this manual, grasp the right-hand side of book between thumb and fingers. Bend book back and find the pages containing

the corresponding section index tab.

Section identification is also contained in the upper corner of each page.

SECTION 1 —GENERAL

SECTION 2 — MANIFOLDS, CYLINDER HEAD AND VALVES

SECTION 3 — CONNECTING RODS, PISTONS, RINGS AND SLEEVES

SECTION 4 — OIL PUMP AND FILTER

SECTION 5 — FAN, FAN BELT, WATER PUMP AND THERMOSTAT

SECTION 6 — TIMING GEAR TRAIN, FRONT COVER AND CAMSHAFT

SECTION 7 — CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL

SECTION 8 — FUEL PUMP (POWER UNITS)

SECTION 9 — GOVERNOR

SECTION 10 — CARBURETOR

SECTION 11 — DISTRIBUTOR

SECTION 12 — H-4 MAGNETO

SECTION 12A —J-4 MAGNETO

SECTION 13 — IGNITION COIL, SPARK PLUGS AND BATTERIES
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INTRODUCTION

The instructions contained in this service manual, are for the
information and guidance of servicemen who are responsible
for overhauling and repairing International 60, 135, 146, 153,
17“5 and 281 series four-cylinder carbureted engines specifi-
cally.

However, the instructions apply generally to the 1, 2A, 123,
4, 164, 169, 6, 264 and 9 series as well. Detailed specifica-
tions and data for all engines will be found in Section 1, Par.
2.

This manual provides the serviceman with a fast, convenient
reference to information on maintenance and repairs, as well
as descriptions of the major units and their functions in reia-
tion to other components of the engine.

LUBRICATION

Instructions on the lubrication of each assembly is given in
the Lubrication Chart in the operator’s manual for the parti-
cular engine. When assembling any parts, always coat all
wearing surfaces with the lubricant specified in the chart.
Except for such installations as taper pins, etc.,, whose
surfaces should be clean and dry, use sufficient quantities of
lubricant to prevent any danger of seizing, scoring, or exces-
sive wear when the assembly is first operated. Failure to pro-
vide ‘‘starting lubrication may result in serious damage.

GASKETS AND SEALS

Always use new gaskets and seals. When installing a seal, be
sure to install it as specified in the instructions. Be extremely
careful not to damage the seal in any way during installation.

SERVICE TOOLS

International engines are designed so that few service tools
are required other than those in the mechanic’s tool kit.
However, when the use of inexpensive special service equip-
ment will facilitate work, such equipment is mentioned in
this manual. Other than this, it is assumed that servicemen
will select such tools as are required. Information regarding
special tool equipment is given in the "SERVICE TOOLS
MANUAL," 1SS-1531, CTS- 1147 or GSS-1251. Your distri-
butor has most of this equipment and is in an excellent posi-
tion to service these engines.

SERVICE PARTS

Always use genuine |H service parts. The best material
obtainable and experience gained through many years of
engine manufacturing, enable International Harvester to
produce quality that will not be found in imitation or "just
as good’’ repair parts. No serviceman can afford to guarantee
a repair job that is not serviced with genuine IH parts. No
owner should be satisfied with other than genuine |H parts.
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For the correct service parts to be used, always refer to the
parts catalog for that particular engine. The loose-leaf parts
catalogs are accurate and are brought up-to-date continually
by issuing new pages covering any changes in part numbers.

SERIAL NUMBERS

The engine serial number is stamped on the crankcase where
it is plainly visible.

ENGINE APPLICATION CHART

Refer to Engine Service Charts Manual Form 1SS-1516 for
Engine Service Charts.

Series Machines used on

1 U-1 Power Unit

2 U-2A Power Unit

4 U-4 Power Unit

6 U-6 Power Unit

6 T-6 PAYdozer

9 U-9 Power Unit

9 T-9 PAYdozer

60 UC-60 Power Unit

123 U-123 Power Unit

123 1-100 and 100HC PAYtractor

123 1-130 PAYtractor

123 1-140 and 140HC PAYtractor

123 T-4 and T-4B PAYdozer

135 UC-135 and UC-135B Power
Unit

135 T-340 and T-340A PAYdozer

135 T-5 and TC-5B PAYdozer

135 2404 PAYtractor

146 2424 PAYtractor

146 TD-500 and TD-500C PAY-
dozer

153 UC-153 Power Unit

1563 4000 PAYIift

153 2444 PAYtractor

153 2500 Constructall

1563 2504 PAYtractor

153 3514 PAYtractor

153 H-25B PAYloader

164 U-164 Power Unit

169 U-169 Power Unit

(Continued on next page)
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ENGINE APPLICATION CHART (Cont.)

Series Machines used on

175 U-1756 Power Unit

264 U-264 Power Unit

264 T-6 (61) PAYdozer (38951 to
39765*)

281 U-281 Power Unit

281 T-6 (61) PAYdozer (39766
and up *)

* — Chassis Serial Number



GENERAL

1. DESCRIPTION

The IH 4-cylinder carbureted engines are all equipped with
updraft type carburetors.

The 135, 135B, 175 and 281 series valve-inhead engines are
all equipped with replaceable type cylinder sleeves. The 135
and 135B series sleeves are the wet type; the 175 and 281
series are dry type. The 153 series is a sleeveless version of
the 135B engine.

The aluminum alloy, tin-plated, solid-skirt pistons are cam
ground, and are fitted with two or three (according to series
of engine) compression and one oil control rings. The full-
floating type piston pins are held in place by snap rings at
the ends of each pin.

The 60 series valves are in the block and the cast iron pistons
are fitted in the cylinder bore in the crankcase, using two
compression rings and one oil control ring.

The crankshaft main and connecting rod bearing journals are
fully hardened. Steel-backed tri-metal main bearings support
the crankshaft with the center bearing absorbing the crank-
shaft end thrust. These bearings are the precision insert type
and require no machining during assembly or replacement.

The camshaft is driven by the idler gear and supported by
three bearings. The end thrust is controlled by a thrust plate.

SECTION 1
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The connecting rods are heat-treated pressed steel and con-
tain a bronze bushing at the upper end for installation of the
piston pin. The lower end and cap contain the locking type
selective fit bearing inserts that require no machining during
assembly or replacement. The rods and caps are marked for
identification and reassembly.

The lubrication system of the engine is forced fed. The
cylinder walls are lubricated by oil forced out the sides of
connecting rod bearings and thrown up to the pistons and the
cylinder walls.

The crankcase, valve housing, and governor housing are ven-
tilated through a pipe connected to the intake air filter to
hold condensation to a minimum. The engine is protected
against dust by a replaceable-element oil filter system. Seals
are used at all shaft openings to prevent unnecessary wear of
engine parts by the entry of dust, and to effectively prevent
oil leakage.

A sensitive variable-speed governor makes it possible for the
operator to select the most economical speed for the job to
be done.

The magneto equipped engines are equipped with IH water-
proof, high tension magnetos having automatic impulse
coupling, or with distributors, thus insuring a hot spark for
all engine speeds and for easy starting.

Refer to ‘SPECIFICATIONS" in Section 1, Par. 2.
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2. SPECIFICATIONS
DESCRIPTION 1 and 60 Series | 2A Series 123 Series 135, 135B and | 146 Series 4 Series
153 Series
Number of cylinders . ........ 4 4 4 4 4 4
Bore and stroke-inches;. . . ... .. 25/8 x 2-3/4 3x4 31/8x4 3-1/4 x 4-1/16 3-3/8x4-1/16 | 3-3/8x4-1/4
. 3-3/8 x 4-1/4(153
Displacement-cubic inches. . . . . . 60 13- 123 135, 152 (153) {146 152
RPM-governed . ............ 2500 1800 * * * 1650
RPM-governed highidle . ... ... 2750 1980 * * * 1815
RPM-governed low idle. . ... ... 450-500 500-550 400450 * * 400-450
Compression ratio-gasoline . . . .. 7.0:1 6.0:1 7.3:1{gasoline) | 7.8:1 (135, 7.6:1 5.9:1
4.8:1(distillate) | 135B)8:1(153)
Compression pressure at
cranking speed (150 rpm)psi.** |- —— - 175{gasoline) 177 (135) 180 —_———
95(distillate) 180(1358B,153)
Compression pressure at
hand cranking speed {50
M) PSi. oo 89-93 119-125 -—— - - 115-120
CRANKSHAFT
Crank pin diameter-inches. . . . . . 1.498-1.499 1.749-1.750 1.749-1.750 1.809-1.810(135) | 2.059-2.060 2.2475-2.2485
2.059-2.060 (1358,
153)
Main journal diameter-inches. . . . | 1.623-1.624 2.124-2.125 2.124-2.125 2.244-2.245 (135)|2.6235-2.6245 | 2.4975-2.4985
2.6235-2.6245
(1358, 153)
Maximum permissible journal
out-of-roundness-inch. .. ...... 0.003 0.003 0.003 0.003 0.003 0.003
Number main bearings . . ... ... 3 3 3 3 3 3
Main bearing running
clearance-inch. . . ........... 0.0004-0.0034 0.0009-0.0039; 0.0009-0.0039 | 0.0009-0.0039 0.0009-0.0039 | 0.0010-0.0035
Maximum permissible main
bearing clearance-inch ........ 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055
End Clearance-inch ... ....... 0.006-0.010 (1} { 0.006-0.010 0.004-0.010 0.004-0.010(135) }0.004-0.010 0.004-0.008
0.004-0.008(60) 0.004-0.010(135B
153)
Maximum permissible end
clearance-inch. . ............ 0.012 0.012 0.012 0.012 0.012 0.012
Thrust takenby ............ Center main Rear main Rear main Rear main Rear main Center main
bearing bearing bearing bearing bearing bearing

* — Refer to Operators Manual

9

spark plugs removed.

Compression gauge readin
For engines with high alti

readings to some extent.

— Compression pressures are based on the following conditions: Engine warmed up,

battery fully charged, throttle wide open and all

gs given will apply at sea level barometric pressure. For each 1000 feet above sea level deduct 3-1/2 percent.
tude pistons, the readings given will apply at 5000 feet. Deposits in combustion chambers will increase
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
4 4 4 4 4 4 4
31/2x4-1/4 39/16 x4-1/4 3-5/8x4-1/4 3-7/8x5-1/4 4x51/4 4-1/8 x 5-1/4 44x55
164 169 175 248 264 281 335
1800 2000 2000 1450 1600 1800 1500
1980 2200 2200 1595 1780 1980 1650
400-450 400450 400450 400450 400450 400-450 400-450
6.151:1 6.6:1 6.9:1 5.65:1 5.9:1 6.6:1 54:1
—_—— 145 154 - - -—— _——
-—— - - 114-116 110121 ——— 103-106
2.2975-2.2985 2.2975-2.2985 2.2975-2.2985 2.56475-2.5485 2.5475-2.6485 2.5475-2.5485 2.9965-2.9975
2.6575-2.5585 2.5675-2.5585 2.6675-2.5585 2.8075-2.8085 2.8075-2.8085 2.8075-2.8085 3.2475-3.2485
0.003 0.003 0.003 0.003 0.003 0.003 0.003
3 3 3 3 3 3 3
0.0011-0.0037 0.0011-0.0041 0.0011-0.0041 0.0011-9.0037 0.0011-0.0041 0.0011-0.0041 0.0020-0.0045
0.0055 0.0055 0.0055 0.0055 0.0065 0.0065 0.0065
0.004-0.008 0.004-0.008 0.004-0.008 0.004-0.008 0.004-9.008 . 0.003-0.011 0.003-0.011
0.012 0.012 0.012 0.012 0.012 0.012 0.016
Center main Center main Center main Center main Center main Center main Center main
bearing bearing bearing bearing bearing bearing bearing




Bearing journal diameter,
front-inches . ...............

Bearing journal diameter,

1.8710-1.8720

1.8110-1.8120

1.8110-1.8120

1.8110-1.8120

1.8710-1.8720
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'DESCRIPTION 1 and 60 Series| 2A Series 123 Series 135, 135B and | 146 Series 4 Series

153 Series

CAMSHAFT

Running clearance-inch. . .. ..... Front & Center | 0.0015-0.0040 0.0009-0.0054| 0.0009-0.0054 0.0009-0.0054| 0.0015-0.0035
0.0020-0.0045
rear 0.0010-0.0035

Maximum permissible running

clearance-inch. . ............. 0.006 0.006 0.006 0.006 0.006 0.006

End clearance-inch. . .......... 0.003-0.012 0.003-0.012 0.003-0.012 0.003-0.012 0.003-0.012 0.003-0.011

Maximum permissible end

clearance-inch. .. ............ 0.016 0.016 0.015 0.015 0.015 0.015

Number of teeth in drive gear . ...]|36 66 66 66 66 48

Number of bearings . . .. ....... 3 3 3 3 3 3

1.9305-1.9315

center-inches . .............. 1.7460-1.7470 1.5770-1.5780 1.56770-1.56780] 1.56770-1.5780 1.5770-1.5780| 1.8055-1.8065
Bearing journal diameter,
rear-inches . . . .............. .8720 - .8730 1.4990-1.5000 1.4990-1.5000| 1.4990-1.5000 1.4990-1.5000 | 1.3680-1.3690
CONNECTING RODS
Bearing end clearance-inch ...... 0.005-0.012 0.003-0.013 0.005.0.014 0.005-0.014 0.005-0.014 0.008-0.012
Bearing clearance-inch ......... 0.001-0.003 0.0010-0.0035 0.0009-0.0034] 0.0009-0.0034 0.0009-0.0039 | 0.0010-0.0035
(135) 0.0009-
0.0039(1358B,
153)
Maximum permissible bearing
clearance-inch. . ............. 0.00585 0.006 0.006 0.006 0.006 0.006
Service bushing bore -inches
(ream after assembly). .. ....... 0.6879-0.6882 0.9196-0.9199 0.9196-0.9199| 0.9196-0.9199 0.9196-0.9199 | 1.1093-1.1096
PISTONS
Overall length-inches . .. ....... 2-7/8 31/2 347/64 3-45/64(1358) | 3-31/64 4.7/16
3-31/64(135,153)
Diameter -inches .. . .......... 2.6230-2.6250 2.9976-2.9996 3.1232-3.1257 3.2482-3.2?07 3.3735-3.3760 | 3.3701-3.3733
{135, 1358
3.3735-3.3760(153)
Skirt clearance, bottom-inch . . . . . 0.0016-0.0024 0.0022-0.0030 0.0011-0.0019{ 0.001 1-0.0)019 0.0010-0.0020 | 0.0039-0.0047
(135,135B
{ 0.0010-0.0020(153)
Skirt clearance, top-inch
{measured 90° from pin hole} . . . . |0.0016-0.0024 0.0022-0.0030 0.0011-0.0019| 0.001 1-0.0())19 0.0010-0.0020 | 0.0039-0.0047
{135, 135B
0.0010-0.0020(153)
Piston check with 1/2 inch
shimstock -lbs. ............. 4-14 6-14 6-14 6-14 6-14 7-15
Shim stock thickness used -
inch .. ......... ... ... ... 0.001-0.002 0.002-0.003 0.002-0.003 0.002-0.003 0.002-0.003 0.0035-0.0045
Number or rings per piston 3 4 4* 3** 3 3 4

* — Serial No. 501 - 35830

** — 35831 and up
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
0.0015-0.0035 0.0015-0.0035 -.0015-0.0035 0.0015-0.0035 0.0015-0.0035 0.0015-0.0035 0.0015-0.0035
0.006 0.006 0.006 0.006 0.006 0.006 0.006
0.003-0.011 0.003-0.011 0.003-0.011 0.003-0.011 0.003-0.011 0.003-0.011 0.002-0.010
0.015 0.015 0.015 0.015 0.015 0.015 0.015
48 48 48 58 58 58 54
3 3 3 3 3 3 3
1.9305-1.9315 1.9305-1.9315 1.9305-1.9315 2.2430-2.2440 2.2430-2.2440 2.2430-2.2440 2.3055-2.3065
1.8055-1.8065 1.8055-1.8065 1.8055-1.8065 2.1180-2.1190 2.1180-2.1190 2.1180-2.1190 2.18056-2.1815
1.3680-1.3690 1.3680-1.3690 1.3680-1.3690 1.8680-1.8690 1.8680-1.8690 1.8680-1.8690 1.8680-1.8690
0.007-0.014 0.007-0.014 0.007-0.014 0.005-0.012 0.007-0.014 0.007-0.014 0.008-0.015
0.0011-0.0037 0.0011-0.0041 0.0011-0.0041 0.0011-0.0037 0.0011-0.0041 0.0011-0.0041 0.0020-0.0045
0.006 0.006 0.006 0.006 0.006 0.006 0.007
1.1093-1.1096 0.8751-0.8753 0.8751-0.8753 1.3131-1.3134 1.0001-1.0003 1.0001-1.0003 1.5007-1.5009
4-7/16 4-1/4 4-1/4 5-5/16 5-5/16 5-1/8 6
3.4961-3.4977 3.56600-3.5620 3.6220-3.6230 3-7/8 4 4.12204.1240 44
0.0039-0.0047 0.0039-0.0047 0.0039-0.0047 0.005-0.006 0.007-0.009 0.0025-0.0035 0.006-0.007
0.0039-0.0047 0.0039-0.0047 0.0039-0.0047 0.005-0.006 0.014-0.015 0.0025-0.0035 0.006-0.007
7-16 7-15 7-15 2-7 7-15 7-15 36
0.0035-0.0045 0.0035-0.0045 0.0035-0.0045 0.0045 0.0015-0.0025 0.0015-0.0025 0.0045
4 4 4 4 4 4 5
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DESCRIPTION 1 and 60 Series 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series
PISTONS (Continued)
Width of ring groove - com-
pression ring, top-inch . . ... ... 0.0955-.0965 0.127-0.128 0.0965-0.0975| 0.0965-0.0975 0.0965-0.0975 | 0.127-0.128
Width of ring groove - com-
pression ring, second-inch . . . . . . 0.0955-0.0965 0.126-0.127 0.095-0.096 0.095-0.096 0.095-0.096 0.157-0.158
Width of ring groove - com-
pression ring, third-inch . ... ... _— 0.126-0.127 0.095-0.096 - —_——— 0.157-0.158
Width of ring groove - oil
ring-inch . ................ 0.1880-0.1890 0.2505-0.2515 0.2605-0.2615| 0.1880-0.1890 0.1885-0.1895 | 0.2505-0.2515
(135)
0.1885-0.1895
(1358, 153)
Ring gap - compression ring,
top-inch. . ................ 0.007-0.017 0.010-0.020 0.010-0.020 0.010-0.020 0.010-0.020 0.010-0.020
Ring gap - compression ring,
second-inch . .............. 0.007-0.017 0.010-0.020 0.010-0.020 0.010-0.020 0.010-0.020 0.010-0.020
Ring gap - compression ring,
third-inch. . ............... —-—— 0.010-0.018 0.010-0.018 - - 0.010-0.018
Maximum permissible com-
pression ring gap -inch. . ...... 0.030 0.030 0.030 0.030 0.030 0.030
Ringgap - oilring-inch . ... ... 0.007-0.015 0.010-0.020 0.018-0.028 0.018-0.028 0.010-0.020
Maximum permissible oil
ringgap-inch ............. 0.030 0.030 0.030 0.030 0.030 0.030
PISTON COMPRESSION RINGS
Number or rings per piston . . . . . 2 3 3*or2** 2 2 3
Type ... Top, counter- Upper two, Top, thick wallf Top, thick wall Top, thick wall| Upper two
bored; lower, plain; lower, lower two, lower, plain 163 | lower plain plain; lower,
scraper taper face plain taper face
Width of ring, first-inch .. ... .. 0.0930-0.0935 0.1235-0.1240 0.0930-0.0935] 0.0930-0.0935 0.0930-0.0935 | 0.1235-0.1240
Width of ring, second-inch. . . . .. 0.0930-0.0935 0.1235-0.1240 0.0930-0.0935| 0.0930-0.0935 0.0930-0.0935 | 0.1545-0.1550
Width of ring, third-inch. ... ... -—— 0.1235-0.1240 0.0930-0.0935] — — — -—— 0.1545-0.1550
PISTON OIL RING
Number of rings per piston . . . . . 1 1 1 1 1 1
Type ... Ventilated - Ventilated Ventilated Ventilated - Chrome- wide Ventilated -
WS 85-1 with expander slot with expander
Width,inch . .............. 0.1860-0.1865 0.2485-0.2490 0.2485-0.2490| 0.1860-0.1865 0.1860-0.1865 | 0.2485-0.2490
RING CLEARANCE IN GROOVE
Compression ring, top-inch . . . . . 0.0020-0.0035 0.0035-0.0040 0.0030-0.0045| 0.0030-0.0045 0.0030-0.0045 | 0.0030-0.0045
Compression ring, second-inch. . . | 0.0020-0.0035 0.0035-0.0040 0.0020-0.0035| 0.0015-0.0030 0.0020-0.0035 | 0.0020-0.0035
{1358, 153)
0.0020-0.0035
{135)
Compression ring, third-inch . . .. | — — — 0.0035-0.0040 0.00200.0035| — — — -—— 0.0020-0.0035
Oilrings-inch ............. 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030| 0.0015-0.0030 0.0015-0.0030 | 0.0015-0.0030

* — Serial No. 501 - 35830

** — 35831 and up.

U
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
0.097-0.098 0.097-0.098 0.097-0.098 0.1270.128 0.097-0.098 0.097-0.098 0.158-0.159
0.0955-0.0965 0.0955-0.0965 0.0955-0.0965 0.157-0.158 0.0955-0.0965 0.0955-0.0965 0.157-0.158
0.0955-0.0965 0.0955-0.0965 0.0955-0.0965 0.157-0.158 0.0955-0.0965 0.0955-0.0965 0.157-0.158
0.2505-0.2515 0.2505-0.2515 0.2505-0.2515 0.2505-0.2515 0.2505-0.2515 0.2505-0.2515 0.251-0.252
0.007-0.017 0.010-0.020 0.010-0.020 0.010-0.020 0.013-0.023 0.013-0.023 0.010-0.020
0.007-0.017 0.010-0.020 0.010-0.020 0.010-0.020 0.013-0.023 0.013-0.023 0.010-0.020
0.007--.017 0.010-0.020 0.010-0.020 0.010-0.018 0.013-0.023 0.013-0.023 0.010-0.018
0.030 0.030 0.030 0.030 0.030 0.030 0.030
0.007-0.017 0.010-0.018 0.018-0.028 0.010-0.020 0.013-0.023 0.021-0.033 0.013-0.023
0.030 0.030 0.030 0.030 0.035 0.035 0.035
3 3 3 3 3 3 3
Top, taper face; Top, taper face; Top, taper face; Upper two, Top, taper Top, thick wall; Upper two,
lower two, lower two, lower two, plain; lower, face; lower lower two, plain; lower,
Type No. 70 Type No. 70 Type No. 200 taper face two, scraper Type No. 200 taper face
0.0930-0.0935 0.0930-0.0935 0.0930-0.0935 0.1235-0.1240 0.0930-0.0935 0.0930-0.0935 0.1545-0.1550
0.0930-0.0935 0.0930-0.0935 0.0930-0.0935 0.1540-0.1550 0.0930-0.0935 0.0930-0.0935 0.1545-0.1550
0.0930-0.0935 0.0930-0.0935 0.0930-0.0935 0.1540-0.1550 0.0930-0.0935 0.0930-0.0935 0.1540-0.1550
1 1 1 1 1 1 2
Ventilated Ventilated - Ventilated with Ventilated Ventilated Ventilated with Ventilated
WS-85-3 expander with expander expander

0.2485-0.2490 0.2485-0.2490 0.2441-0.2474 0.2485-0.2490 0.2485-0.2490 0.2441-0.2474 0.2485-0.2490
0.0035-0.0050 0.0035-0.0050 0.0035-0.0050 0.0030-0.0045 0.0035-0.0050 0.0035-0.0050 0.0030-0.0045
0.0020-0.0035 0.0020-0.0035 0.0020-0.0035 0.0020-0.0040 0.0020-0.0035 0.0020-0.0035 0.0020-0.0035
0.0020-0.0035 0.0020-0.0035 0.0020-0.0035 0.0020-0.0040 0.0020-0.0035 0.0020-0.0035 0.0020-0.0035
0.0015-0.0020 0.0015-0.0030 0.0031-0.0074 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030 0.0020-0.0035
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DESCRIPTION 1 and 60 Series| 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series

PISTON PINS

Retainedby . .. ............ Snap rings Snap rings Snap rings Snap rings Snap rings Snap rings

Diameter -inches ........... 0.6875-0.6878 0.9192-0.9195 0.9192-0.9195| 0.8591-0.8593 0.8591-0.8593 | 1.1089-1.1092

Length-inches............. 2.185-2.195 2.483-2.493 2.483-2.493 2.738-2.753 2.738-2.753 2.770-2.775

*Clearance - between end of

pin and retainer ring -inch .. ... 0.010-0.030 0.005-0.039 0.005-0.039 0.005-0.039(135) 0.005-0.055 0.005-0.034
0.005-0.055
(1358, 153)

Maximum permissible clear- 0.004 (135)

anceinrod-inch. . .......... 0.004 0.004 0.004 0.003 (135B,153) 0.003 0.004

Maximum permissible clear-

ance in piston-inch. ......... 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025

CYLINDER SLEEVES

TYPE v v ittt - —— Wet, Wet, Wet (135, 135B | — — — Dry,

replaceable replaceable only)replaceable replaceable
Diameter, inside - inches ...... 2-5/8 (Cylinder | 3 3-1/8 3-1/4 - 3-3/8
bore)

Length-inches............. - 6-13/16 7 7 - 8-5/16

Maximum permissible dia-

metrical sleeve wear {at top of

ring travel) -inch. . .......... —-——— 0.006 0.006 0.006 - 0.007

Top surface of cylinder sleeve

flange, extends above top

surface of crankcase,-inch ... .. - 0.000-0.006 0.000-0.006 0.003-0.007 - 0.000-0.006

INTAKE VALVES

Stem diameter-inch . ........ 0.3095-0.3105 0.3405-0.3415 0.3405-0.3415| 0.3405-0.3415 0.3405-0.3415 | 0.3405-0.3415

Port diameter - inches ........ 63/64 1-3/16 1-3/16 1-3/16 1-3/16 1-11/32

Tappet clearance, hot -inch . ...} 0.013 0.014 0.014 0.014 (135) 0.014 0.017

Tappet clearance, cold - inch . . . .} 0.010 (1) 0.016 0.016 0.016 0.016 0.019

0.015 {60)
Head diameter -inches . . .. .. .. 1-3/32 1-11/32 1-1/2(gasoline)] 1-1/2 1-1/2 1-1/2
1-11/32(distillate)
Stem clearance in guide - inch . . .| 0.001-0.003 (1) | 0.0015-0.0035 0.0015-0.0035| 0.0015-0.0035 0.0015-0.0035 | 0.002-0.004
0.0015-0.0035(60)

Maximum permissible stem

clearance inguide-inch . . ..... 0.006 0.006 0.006 0.006 0.006 0.006

Valve seat angle - degrees . ... .. 45 45 45 45 45 45-1/2-46

Valve face angle - degrees . .. ... 45 45 45 45 45 45

Width of valve seat (face of

valve)-inch . . ............. 3/64 5/64 5/64 5/64 5/64 5/64

Stem guides, length -inches . ...| 1-1/2 2-11/16 2-11/16 2-11/16 2-11/16 2-15/16

* — For method for checking clearance, refer to Par. 5, "REASSEMBLY,’’ Section 3.
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
Snap rings Snap rings Snap rings Snap rings Snap rings Snap rings Snap rings
1.1089-1.1092 0.87470.8750 0,8747-0.8750 1.3125-1.3128 1.3125-1.3128 1.3125-1.3128 1.500-1.5003
2,770-2.775 2.945-2.956 2.945-2.956 3.225-3.235 3.324-3.334 3.324-3.334 3.698-3.703
0.010-0.015 0.009-0.030 0.009-0.030 0.005-0.031 0.005-0.031 0.005-0.031 0.005-0.022
0.004 0.004 0.004 0.004 0.004 0.004 0.004
0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Dry, Dry, Dry, Dry, Dry, Dry, Dry,
replaceable replaceable replaceable replaceable replaceable replaceable replaceable
3-1/2 3-9/16 35/8 3-7/8 4 4-1/8 4.4
8-56/16 8-5/16 8-5/16 10-1/8 10-1/8 10-1/8 11-3/8
0.007 0.007 0.007 0.008 0.008 0.008 0.010
0.000-0.006 0.000-0.006 0.000-0.006 0.000-0.006 0.000-0.006 0.000-0.006 0.000-0.006
0.3405-0.3415 0.3405-0.3415 0.3405-0.3415 0.371-0.372 0.371-0.372 0.371-0.372 0.4015-0.4025
1-23/64 1-23/64 1-23/64 1-19/32 1-19/32 - 1-7/8
0.017 0.017 0.017 0.017 0.017 0.017 0.017
0.019 0.019 0.019 0.019 0.019 0.019 0.019
1-1/2 1-1/2 1-1/2 1-13/16 1-13/16 1-13/16 2-3/32
0.002-0.004 0.002-0.004 0.0020.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004
0.006 0.006 0.006 0.006 0.006 0.006 0.006
45 45 45 45 45-1/2-46 45 45
45 45 45 45 45 45 45
5/64 5/64 5/64 5/64 5/64 5/64 5/64
2-29/32 2-29/32 2-29/32 3-7/32 3-7/32 3-7/32 3-3/4
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DESCRIPTION 1 and 60 Series} 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series
INTAKE VALVES — Continued
Valve guides, I.D.,inch . ..... 0.312-0.313 0.343-0.344 0.343-0.344 0.343-0.344 0.343-0.344 0.3435-0.3445
Clearance, valve to guide - inch
{See ""Stem clearance in guide”
on page 8)
EXHAUST VALVES
Stem diameter -inch . ....... 0.3095-0.3105 0.3405-0.3415 0.3405-0.3415| 0.3405-0.3415 0.3405-0.3415| 0.3405-0.3415
Port diameter - inches .. ..... 51/64 1 1 1-5/32 1-6/32 1-7/32
Tappet clearance, hot-inch . . .. 0.013 0.014 0.014 0.014 (135) - 0.017
Tappet clearance, cold-inch 0.015 0.016 0.016 0.016 (135) 0.020 0.019
0.020(135B,153)
Head diameter -inches . . ... .. 29/32 1-6/32 1-5/16(gasoline) 1-5/16 15/16 1-3/8
1-5/32(distillate)
Valve seat angle - degrees .. . ... 45 45 45 45 45 45
Valve face angle - degrees . . .. .. 45 45 45 45 45 45
Width of valve seat (face of
valve)-inch . .............. 3/64 5/64 5/64 5/64 5/64 5/64
Stem guides, length - inches. . . . . 1-1/2 2-11/16 2-11/16 2-11/16 2-11/16 2-15/16
Clearance of valve to guide-
inch .................... 0.0015-0.0035 0.0015-0.0035 0.0015-0.0035} 0.0015-0.0035 0.0015-0.0035 | 0.002-0.004
Maximum permissible clear-
ance of valve to guide-inch . . .. 0.006 0.006 0.006 0.006 0.006 0.006
VALVE TIMING
Intake opens-degrees . . ...... 10 before TDC(1)] 15 before TDC 15 before TDC 15 before TDC 15 before TDC{ 5 after TDC
6 after TDC (60)
Intake closes - degrees ....... 45 after BDC 45 after BDC 45 after BDC 45 after BDC 45 after BDC 41 after BDC

Exhaust opens - degrees . . . ...

45 before BDC(1)
42 before BDC(60)

45 before BDC

45 before BDC

45 before BDC

45 before BDC

42 before BDC

Exhaust closes - degrees . . . . .. 10 after TDC(60) | 10 after TDC 10 after TDC 10 after TDC 10 after TDC 10 after TDC
5 after TDC (1)

VALVE LEVER AND SHAFT

Valve lever shaft diameter-inch. . ——— 3/4 3/4 3/4 3/4 3/4

Valve lever clearance on

shaftsinch .. .............. - 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004

Maximum permissible valve

lever clearance on shaft-inch 0.006 0.006 0.006 0.006 0.006 0.006

Valve lever service bushing

{reamed to size):

Diameter, outside -inch . . ... .. - 7/8 7/8 7/8 7/8 7/8

Length-inches .. ...........

V.
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
0.3435-0.3445 0.3435-0.3445 0.3435-0.3445 0.3740.375 0.374-0.375 0.374-0.375 0.4045-0.4055
0.3405-0.3415 0.3405-0.3415 0.3405-0.3415 0.371-0.372 0.371-0.372 0.371-0.372 0.4015-0.4025
1-16/64 1-15/64 1-15/64 1-7/16 1-7/16 1-7/16 1-11/16
0.017 0.017 0.017 0.017 0.017 0.017 0.017
0.019 0.019 0.019 0.019 0.019 0.019 0.019
1-3/8 1-3/8 1-3/8 1-21/32 1-21/32 1-21/32 1-29/32
45 45 45 45 45 45 45
45 45 45 45 45 45 45
5/64 5/64 5/64 3/32 3/32 5/64 3/32
2-29/32 2-29/32 2-29/32 3-7/32 3-7/32 3-7/32 3-3/4
0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004
0.006 0.006 0.006 0.006 0.006 0.006 0.006
10 before TDC 10 before TDC 10 before TDC 5 after TDC 5 before TDC 5 before TDC 5 after TDC
40 after BDC 40 after BDC 40 after BDC 41 after BDC 41 after BDC 41 after BDC 41 after BDC
40 before BDC 40 before BDC 40 before BDC 42 before BDC 42 before BDC 42 before BDC 42 before BDC
10 after TDC 10 after TDC 10 after TDC 10 after TDC 10 after TDC 10 after TDC 10 after TDC
3/4 3/4 3/4 3/4 3/4 3/4 7/8
0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004 0.002-0.004
0.006 0.006 0.006 0.006 0.006 0.006 0.006
7/8 7/8 7/8 7/8 7/8 7/8 1

1-3/16
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DESCRIPTION 1 and 60 Series| 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series
VALVES TAPPETS -
Diameter -inches . .......... 19/32 9/16 9/16 9/16 9/16 1
Length-inches............. 2-3/8 2-5/16 2-5/16 2-56/16 2-5/16 2-1/4
Tappet clearance in guide-inch. . . | 0.0007-0.0032 0.0005-0.0030 0.0005-0.0030| 0.0005-0.0030 0.0005-0.0030 | 0.001-0.003
Push rod diameter -inch ...... ——— 1/4 9/32 9/32 9/32 9/32
Push rod (bottom of cup to
ball tip) - inches ............ -—— 10-56/8 10-5/8 10-5/8 10-5/8 14-9/16
VALVE SPRINGS (NOTE 1) U
Free length - inches .. ........ 1-31/32 2-17/32 2-13/32(gasoline) 2-13/32(intake) | 2-13/32 2-17/32
+1/32 + 3/64 2-47/64 2-15/64 (135B + 3/64
(distillate) and 153 Exhaust)
Test length -inches .. ........ 1-1/4 1-43/64 1-11/16(gasoline) 1-11/16(Intake) | 1-11/16 1-43/64
1-43/64 1-29/64 (1358
(distillate) and 153 Exhaust)
Test load -pounds . ......... 22-24 40-45 73-81 (gasoline) 73-81.6 (Intake) | 73-81 4045
40-44 (distillate) 80.1-87.1 (135B
and 153 Exhaust)
CYLINDER HEAD
Maximum allowable removal of U
material,inch. . ............ 0.005 0.005 0.005 0.005 0.005 0.005
TIMING GEARS
Backlash-inch . ............ 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006
Maximum permissible
backlash -inches . . .......... 0.009 0.009 0.009 0.009 0.009 0.009
Idler gear end clearance . ... ... 0.007-0.011 - - - —_—— 0.007-0.011
Maximum permissible idler
gearendclearance . .. ........ 0.017 - —— - - - 0.017
LUBRICATION SYSTEM
(Oil Pressure) U
Oil pressure at rated rpm - psi . . .| 30-35 50-60 45-55 45-55 45-55 60-70
LUBRICATING OIL PUMP .
End play - between gear and end R
plate-inch . .............. 0.0015-0.0025 0.0035-0.0065 0.0035-0.0060{ 0.0035-0.0060 0.0035-0.0060 | 0.0035-0.0065 .
Clearance, gear to housing )
-inchtotal ............... 0.004-0.012 0.005-0.009 0.007-0.013 0.007-0.013 (135) 0.0068-0.0108 | 0.007-0.013
0.0068-0.0108 B
(1358 and 153)
Backlash . ................ 0.007-0.012 0.003-0.006 0.004-0.006 0.004-0.006 0.004-0.006 0.004-0.006
Drive shaft journals, N
diameter-inch . ............ - —— 1/2 1/2 1/2 1/2 5/8 ‘ '

NOTE 1: C-123 w/Serial Number 120979 and below, C-

C-153 w/Serial Number 042264 and below use springs wi

pounds.

135 w/Serial Number 120229 and below, C-146 w/Serial Number 015949 and below and

ith a free length of 2-47/64 inches, test length of 1-11/16 inches and test load of 49 to 54.6



GENERAL SECTION 1
Page 13

164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
1 1 1 1-1/4 1-1/4 1-1/4 1-1/4
2-1/4 2-1/4 2-1/4 2-21/32 2-21/32 2-21/32 2-21/32
0.0005-0.0030 0.0005-0.0030 0.0005-0.0030 0.0005-0.0030 0.0005-0.0030 0.0005-0.0030 0.0005-0.0030
9/32 5/16 5/16 716 7/16 7/16 7/16
14-13/32 14-27/32 14-27/64 17-13/32 17-11/64 17-11/64 19-3/16
2-9/32 2-9/32 2-9/32 2-37/64 2-37/64 2-37/64 2-7/8
+ 3/64 + 3/64 + 3/64 +1/16 +1/16 +1/16 +1/16
1-9/16 1-9/16 1-9/16 1-21/32 1-21/32 1-21/32 2-1/2
66-73 66-73 66-73 90-97 90-97 90-97 50-56
0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006 0.003-0.006
0.009 0.009 0.009 0.009 0.009 0.009 0.009
0.007-0.011 0.007-0.011 0.007-0.011 0.004-0.009 0.004-0.009 0.004-0.009 0.009-0.013
0.017 0.017 0.017 0.014 0.014 0.014 0.020
60-70 60-70 60-70 60-70 60-70 60-70 60-70
0.0035-0.0065 0.0035-0.0065 0.0035-0.0065 0.0035-0.0065 0.0035-0.0065 0.0035-0.0065 0.0035-0.0065
0.007-0.013 0.007-0.013 0.007-0.013 0.007-0.013 0.007-0.013 0.007-0.013 0.012-0.015
0.004-0.006 0.004-0.006 0.004-0.006 0.004-0.006 0.004-0.006 0.004-0.006 0.004-0.006
5/8 5/8 5/8 5/8 5/8 5/8 5/8
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DESCRIPTION 1 and 60 Series | 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series
LUBRICATING OIL PUMP - Cont.
Drive shaft running clearance
sinch oL - —— 0.0010-0.0025 0.0010-0.0025 | 0.0010-0.0025 0.0010-0.0035 | 0.0010-0.0025
(135) 0.0010 -
0.0035 (1358
and 153)
Idler gear running clearance,
inonshaft .. ............... 0.001-0.004 0.0015-0.0030 0.0015-0.0030 | 0.0015-0.0030 0.0015-0.0030 | 0.0015-0.0030
Clearance between body and
drive pinion-inch . . ......... - —— 1/32 1/32 1/32 (135) 0.002-0.004 1/32
0.002-0.004
(135B and 153)
OIL FILTER
(Purolator-radial fin) or
{(Umbrella type)
Numberused .............. 1 1 1 1 1 1
Oil pressure valve location ... .. Crankcase Oil pump body | Oil pump body | Oil pump body | Oil pump body| Oil pump body
OIL PRESSURE VALVE
REGULATING SPRING
Free length -inches . . . ....... 2-31/32 2-31/32 2-13/32 2-13/32 2-13/32 349/64
Test length -inches . ......... 2-15/32 2-16/32 1-43/64 1-43/64 1-43/64 2-3/32
Testload -pounds .......... 0.63 26.02 24.2 24.2 242 42.2
WATER PUMP
Typeofseal . .............. -—= _—— - Packless Packless Packing
Rotation,driveend . ... ...... - - - —— Clockwise Ciockwise Clockwise
Impeller shaft dia.inch . ...... - -—— - —— - —— - 0.4355-0.4360
Shaft running clearance, inch ...| — — — - - -_—— - 0.0010-0.0025
THERMOSTAT
Numberused .............. —-——— - - 1 1 1
Open at, degrees F .. ........ - _——— —_— 180 180 165
Wide open at, degrees F . . ... .. - - - 192 192 195
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series
0.0010-0.0025 0.0010-0.0025 0.0010-0.0025 0.0010-0.0025 0.0010-0.0025 0.0010-0.0025 0.0010-0.0025
0.0015-0.0030 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030 0.0015-0.0030
1/32 1/32 1/32 1/32 1/32 1/32 0.005-0.010
1 1 1 1 1 1 1
Oil pump body Oil pump body Oil pump body Oil. pump body Qil pump body Oil pump body Oil filter base
3-49/64 3-49/64 3-49/64 3-49/64 3-49/64 3-49/64 3-39/64
2-3/32 2-3/32 2-3/32 2-3/32 2-3/32 2-3/32 2-3/32
421 42.1 421 42.2 42.2 42.2 38.2
Pacing Packing Packing Packing Packing Packing Packing
Clockwise Clockwise Clockwise Clockwise Clockwise Clockwise Clockwise
0.4355-0.4360 0.4355-0.4360 0.4355-0.4360 0.6215-0.6220 0.6215-0.6220 0.6215-0.6220 0.6215-0.6220
0.0010-0.0025 0.0010-0.0025 0.0010-0.0025 0.0025-0.0040 0.0025-0.0040 0.0025-0.0040 0.0025-0.0040
1 1 1 1 1 1 1
1656 165 180 165 165 165 165
195 195 192 195 195 195 195
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DESCRIPTION 1 and 60 Series | 2A Series 123 Series 135, 135B and| 146 Series 4 Series
153 Series

*NUT AND BOLT TORQUE

DATA (Foot-pounds torque)

Cylinder head, nuttostud ..... 47 85 85 85 85 73

Connecting rod, nuttostud . ... ]| 18 45 46 46 46 43

Crankshaft pulleynut .. ...... —_— -_— 140 140 140 —_———

Main bearing, nutorbolt .. .. .. 58 78 78 78 78 78

Flywheelbolt ............. a7 41 41 49 49 67

Manifold, nuttostud ......... 23 23 35 35 34 53

Idler gear shaft nut or cap

SCTEW o ot eii e e i 95 80 - - —-——— 80

Sparkplugs . .............. 33 33 33 33 33 33

Crankcaseoilpan ........... 15 15 15

* — All torques are given with bolts, studs and nuts lubricated with SAE-30 engine oil.
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73 73 73 113 113 113 155
43 43 43 57 57 57 88
78 78 78 103 103 103 128
67 67 67 67 67 67 67
63 53 53 53 53 53 43
80 80 80 80 80 80 80
33 33 33 33 33 33 33
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GENERAL

LOCTITE RETAINING AND SEALING COMPOUNDS

(Special Loctite data, if any, is shown in the specific section of this manual that is affected.)

GENERAL
Compound Description

These products are single component, self-curing, polyester
compounds which remain liquid while exposed to air, and
hardened by chemical action into tough structural solids
when confined between closely mated metal parts. These
compounds will resist solvents, heat, shock and vibration and
are intended to provide a positive seal against leakage, and
shear strength resistance to loosening when used in the
assembly of threaded, slip fit, or press fitted parts.

Loctite Grades (General Usage)

1. GRADE 262 or GRADE B (Yellow) — Straight threaded
fasteners.

2. GRADE "AVV"” or GRADE 277 - Straight threaded
fasteners, higher strength for studs, etc.

3. PLASTIC GASKET — Use as seal between mating surfaces.

4. UNFILLED PIPE SEALANT (HVV) - Use on tapered pipe
threads. DO NOT substitute grades or usage unless specified.

5. HYDRAULIC SEALANT — Fuel fittings, straight pipe
threads.

Temperature Range

Once cured, these compounds have an operating temperature
range of -65 to 3000F, and will resist attack by oils, chemi-
cals, hydraulic fluids and solvents.

Exceptions — DO NOT use Loctite:

1. Where other means of retaining the assembly are provided
such as, prevailing torque fasteners (fasteners with distorted
threads or plastic inserts), lock washers, lock plates and lock
wires.

2. On items requiring frequent servicing.

3. When the operating temperature exceeds 300°F. (Example:
Engine exhaust system.)

4. On brass fittings and plugs.

SURFACE PREPARATION
Plain and Phosphate Coated Parts

Clean the surfaces where compounds are to be applied to
remove heavy coatings of oil, grease and dirt {rust or light oil
film are not detrimental). Normal shop practice of cleaning
or degreasing is adequate. Phosphage and oiled hardware is

used in the “‘as received’’ condition.
Zinc or Cadmium Plated Parts or for Rapid Hardening

At least one of the mating surfaces should be degreased with
a cleaning solution to which concentrated primer has been
added. (1 part primer concentrated to 30 parts trichlorethy-
lene or 1-1-1 trichlorethylene.) Allow surfaces to dry for 3 to
5 minutes before applying compound.

Drawbar Studs or Special Stud Applications

Degrease parts with a cleaning solution to which concentrat-
ed primer has been added. (1 part primer concentrated to
30 parts trichlorethyiene or 1-1-1 trichlorethylene). Allow
surfaces to dry for 3 to 5 minutes before applying compound.
In blind holes be sure to remove all chips and oil.

Face Sealant (Plastic Gasket)

Mating parts must be cleaned as for plain and phosphate
coated parts.

APPLICATION
Cap Screws and Pipe Threads

Fill the first 2 to 3 leading threads in area of engagement
with compound. For large quantities of cap screws, may
also be applied by tumbling method (refer to manufacturer’s
instructions).

Studs

Apply by hand to individual studs. Fill full length of thread
with one strip on diameters up to 1 inch, two strips 1809
apart on diameters up to 2 inches, and three strips 1200
apart on diameters over 2 inches. In all cases apply one strip
into tapped holes.

Blind hole applications - apply enough compound to fill the
bottom 2 to 3 threads of engagement, then insert stud. If
engagement length exceeds one diameter use proportionally
more compound.

For non-seated studs (studs that can go deeper in hole than
required) turn stud one turn deeper than required. After
bubbling stops, apply a ring of compound around stud at
top of hole, then turn back to required height.

Primers

Apply primer to surface where sealant is to be applied. Allow
primer solvent to evaporate 3 to 5 minutes before applying
adhesive. When adhesive is applied to a primed surface, parts
should be assembled within 3 minutes.

V.

U

U
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I l APPLICATION - Continued

Face Sealant (Plastic Gasket)

Spread an even coat (1 cc per 40 sq. inches) on one of the
mating surfaces. Assemble and tighten bolts.

NOTE: On crawler tractor applications only, when com-
pound is used as a gasket, bolts which attach the parts
should be coated with MPL (gear lubricant) to prevent
compound from sticking to bolts.

SETTING TIME (BEFORE PLACING IN OPERATION)

A. Normal time for compound grades without use of any
primer - 6 to 24 hours at room temperature with machined
carbon steel parts. Higher temperatures will accelerate cure
and lower temperatures will retard cure. Other base metals
will provide more or less catalytic effect on cure.

B. Primed surfaces - 2 to 6 hours. This may be speeded by
pretreating mating surfaces with special primers. Some metals
{such as zinc and cadmium plate, anodized aluminum, and
passivated stainless steel) are inactive and require heat or
primer to cure the compound.

SECTION 1
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C. A fast curing type primer will fix parts for normal
handling in 10 to 15 minutes and will achieve 75 percent of
ultimate strength in 1 hour and full cure in 2 to 4 hours.

REMOVAL

Parts difficult to remove can be preheated to 4000 to 500°F
prior to removal.

APPLICATION AT LOW TEMPERATURES

A. Without special precautions, these compounds can be
applied and will cure at temperatures down to 50°F, and at
that temperature full strength will be obtained within 72
hours.

B. At temperatures from 500 to O°F, only a job identified
compound with the use of a primer can be recommended.

C. If necessary, the compounds can be applied at tempera-
tures below O9F, only if heat is used to accelerate the cure as
follows:

1500 F for 60 minutes
2009 F for 45 minutes
2500 F for 30 minutes




SECTION 1 GENERAL

Page 20

TORQUE — VALUES FOR STANDARD FASTENERS

This chart provides tightening torque for general purpose
applications using original equipment standard hardware as
listed in the Parts Catalog for the machine involved. DO NOT
SUBSTITUTE. Original equipment standard hardware is
defined as I|H Type 8, coarse thread bolts and nuts and thru
hardened flat washers (Rockwell "C"” 38-45), all phosphate
coated and assembled without supplemental lubrication (as
received condition).

The torques shown below also apply to the following:

1. Phosphate coated bolts used in tapped holes in steel
or gray iron.

2. Phosphate coated bolts used with phosphate coated
prevailing torque nuts (nuts with distorted threads or
plastic inserts).

3. Phosphate coated bolts used with copper plated weld
nuts.

Marking on bolt heads or nuts indicate material grade ONLY
and are NOT to be used to determine required torque.

STANDARD TORQUE + 10%
NOMINAL
THREAD FOOT NEWTON
DIAMETER LBS. METERS
1/4 7 10
5/16 14 19
3/8 24 32
7/16 38 51
1/2 60 80
9/16 80 110
5/8 115 165
3/4 200 270
7/8 320 440
1 480 650
1-1/8 590 800
1-1/4 830 1100
1-3/8 1100 1500
1-1/2 1400 1900
1-3/4 2300 3100
2 3400 4600
SPECIAL TORQUES

Each machine has some non-standard torques which are
necessary for proper component function. These are listed
under ““SPECIAL TORQUES” shown elsewhere in this
manual. Typical examples are hose clamps, non-rigid joints
{gaskets), non-ferrous fasteners or tapped holes, spanner nuts,
fine thread fasteners, jam nuts, and cases where loading or
distortion are critical factors.

TORQUE VALUES FOR HOSE CLAMPS

The following chart provides the tightening torques for hose
clamps used in all rubber applications (radiator, air cleaner,

operating lever boots, hydraulic system, etc.).

Torque Plus or Minus 5 in. Ibs. (0.6 NM)

Radiator, Air Hydraulic
Cleaner, Boots, etc. System
Clamp Inch Newton Inch Newton
Type & Size Lbs. | Meters Lbs. Meters

““T" Bolt (any diameter) 60 7 45 5
Worm Drive - 1-3/4"*

Open Diameter & Under | 25 3 45 5
Worm Drive - Over 1-3/4"’

Open Diameter 45 5 45 5

U
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ELECTRICAL
NOTE: For electrical components, except distributor, on
applications other than Power Units, refer to Chassis Service
Manuals.
CRANKING MOTOR
Model Number 1109613 1107430 1107926 1108921 1107343
{Delco-Remy)
Tractor or Power U-1, UC-60 U-2A, U-123, U-6, U-264 u-9 UC-135B, UC-153
Unit Model Number UC-135, T-340, and U-281 and H-25B
U-4, U-164,
U-169 & U-175
Volt 6 6 6 6 12
Over-running
Type of Drive Bendix Bendix Bendix Bendix clutch
Rotation
{Viewing drive end) Clockwise Clockwise +Clockwise Clockwise Clockwise
Brush spring
tension (ounces) 24-28 24-28 24-28 36-40 35
No Load Test 60 amps at 65 amps at 60 amps at 70 amps at 49 amps (min)
5.7 volts at 5 volts at 5 volts at 5.65 volts at at 10.6 volits
5000 rpm 6000 rpm 6000 rpm 3000 rpm at 6200 rpm (min)
Lock Test 8.5 Ibs. ft. 15 Ibs. ft. 15 Ibs. ft. 19 Ibs. ft.
at 450 amps at 570 amps at 600 amps at500amps | W ———————
at 3.75 volts at 3.15 volts at 3 volts at 3 volts
GENERATOR CHARTA
ENGINE GENERATOR VOLTAGE REGULATOR GENERATOR RELAY
MODEL MODEL NUMBER MODEL NUMBER MODEL NUMBER
U-2A (new), U-164,
U-6 (new), U-264 1100501 1118308 —_—
U-123, U-4 (new),
U-169, U-175, 1100501 1118780 ———
U-281
U-1 (new), UC-60 1100535 1118790 ——
UC-135, T-340 1100042 1118780 —
U-1 (old), U-2A
(old), U-4 (old), 1101369 ——— 5839
U-6 (old), and U-9
UC-135 (Series B)
and UC-153 1100374 1118999 —_—




GENERAL

SECTION 1
Page 22

Jorejnbal Jua1und AqQ pa(j043u0d INdINO WNWIXeW —

'$90UN0 g - uoisual bulids ysniq paiyy —

wdioLLe syoa gl
Butieaq Bulaeaq 18 S)|OA | 1e sdwe
cl #8199 | .8/5Y lieg lleg | Usg-A | 3sImM330[D 8¢ ** le "sdwe gz coL-G'1 wnyg ‘H'd | vLE00Li
wdi 061 18 wd. 008l e
buiieaq Buiysnq SHOA QL€' S1OA |'8-2°L S1|0A Q 18 ysniq
9 L0 |9/ LY lieg szuoig | 3g-A | 8sIm0IQ 9l lesdwe ||-6 | lesdwegl-gL sdwe Gg'p-G¢ | pap lpy ‘H'a| 69cloLi
wds 0OgZ 18 wdi 00ve S1jon Q
buneaq Buiysnq SYoA L'/ -6°9 e S1|0A / 1e sdwe ysniq
9 w6 |l LY Iteg szuoug | 13G-A | 8sIMNIOI) 91l lesdwegL-9l | 3esdwe Gz-O¢ TLeT-ST | Pyt lpy H'a | S€S00LL
wd.1 0592 Sioa g
Buiseaq Butysng lesiong 1e sdwe
9 LE/6L-6 | .8/9Y lieg dzuoig | HBG-A | 8sImXD01D 8z *x le sdwe g €0°C-468°L wnys 'H'a | ¢voooLt
wdi 00GT 18 wd: 00vZ
Buiseaq Buiysng SIOA |°L-6'9 1B S}OAQ/ S1|0A 9 38 ysniq
9 SJ8IL-L).8Y LY lreg azuoig | }aqg-A | 8sIMX20{) vz | 1e’'sdwegl-gl | lesdwegg-0z |sdwegz/'Z-gGT [Pyl paxiy ‘H'a | L0S00L1L
yibuaq lisjawerq | buneag buneag aauQq Luolsuaj (Payy1 JRquiny
abejjop| owesy | awesy puz pug jo uoneloy Bundg indinQ indino ysnig patyg) adA) e | 1vpo
aAsq  |do1ednwwo) | adAp ysnug 10H Piod waang plal4 l0jeiauan
8 LHVHO
HOLVHINIO




SECTION 1

GENERAL

Page 23

‘Ajuo auljoseb Jo4 — #

"pua aALIp WOl PAMBIA —

¥00°0 Heyswed | €L0°0- €000 # 004l 000 ge €100 MOD v-H 6
yeyswe) ,18¢
000 431p| €L0°0- €000 # 04al 000 154 €100 MO V-H Yac
Heyswe) 9
SLL
¥00°0 Heyswey €10°0- €000 # 00l ¥00°0 oc €100 MO vH 691
9l
000 43|p| €10'0- €000 # 001 ¥00°0 o1 €100 MO Lals b
1eab anup
¥00°0 J0UJBAOE) €1L0°0 - €000 # 00L ¥00°0 8¢-v¢ €100 MO ¥-H SEl
Jeab aaLp £zl
¥00°0 J0UlaA0 ) €10°0- €000 # 0dl 000 13 €100 MO v-H ‘vz
Jeab aAup 09
¥00°0 Joulsnogy | €10°0 - €000 # 041 S00°0 €l €100 MO La) ‘1
siean) Jo Jean you| e sdir ] *XeA ‘you) ssaibeg | you| ‘dep
ysepjpeg aauQg ajuesed|n 6uiidno) ‘ysepjoeg ‘aaueApy o4 | uonejoy 1epo sallag
wnuwixep pu3z yeys as|nduwi| uoiulg yaedg Janjeaig olaubepy

(LTOA 9-HI) OLINDVW




GENERAL

SECTION 1
Page 24

‘pud aALp woly pamalA — («)

WdH 00523 — §
WdH 00vZ e — v

NdY 00vL 18— €
WdYd 0s€l 18— ¢
WdYd oGyl e — 1

I dY USALD) Je adueApy dJedg Jo seasbaq

o2 | — — -— — | — z0 0200 90 og | ovl
-—— | 89l —- SL-LL 6G €0 0 020°0 20 v | g8l
B bl
oz8L | Ozl —- L1-€lL bL-L 9z 10 020°0 99 ov | €Sl
€zl | €202 — 0z-91 vioL | 8+ 10 020°0 92 4v | €5l
@ | — — — — | — 0 020°0 99 HV | 8seL
— | 9zve —= 202 gLvl | LiL 0 020°0 20 av | sel
-— | —= | @iz zz8L | €16 z0 020°0 99 av | ezi
— | — LE6Z 0£-92 zz8L | €16 z0 020°0 2 X SEL
R €TL
— | -—— | @Llst Loyl | oL z0 020°0 20 1 €21
— |eTie —= 1z-LL 9L-zL | 019 20 020°0 29 S GLL
B 69L
— | — — | e vz0z | €16 20 020'0 29 N 182
— | —- -— | @e6e (z€z | z18 0 020°0 29 r |voe pue
91'€Z1

— | — —- Qr6E Lege | 1zl 10 020°0 09 v vZ

(your) de
oozz | 0002 0081 0091 00zL | o008 | OOV Juiod suoneioy | Jsene | selieg
soeaig 1ePow

(H1) HoLNg1Y1sId




SECTION 1
Page 25

GENERAL

oA B0

SoAZ'L 01 H°9
S1OA G/

31JOA '8 01 G/
youi 600
aouno g'g
YuroLoo

you! GE0'0

Buisoo

pue-buiuado uaami
-3Qq 32Ua43Y4IP WNWIUIN

abeyjon Buiso|n

03 1snipy

abues BuiuadQ

|2ABL) dinjewty

uoisual 6ulids 10e1U0)

Buiuado juiog

deb sy

s1joA 9'9
S1OA |'Z 01 Q
yout 2200
Yyout 0200

01 1snlpy

abey|ona Buiso)n

bfuivado juiog

deb a1y

N [o13uo) abeyjop-daig

:1un Aejay 1noin)

6€8G "ON (3OA 9) Awey-09j2Q TOHLNOD IOVLIOA - d31S

Syl oyl oA Z|-1018|Nb3I
ovl 019°€l S.0°0 8¢l gl 0c0o0 0200 abejjoa-Juaning N 4a 6668L11L
VL 0L 1|OA Z | -1038jnbau
L' 0189 SL00 9 01 6'S 0200 0z00 abeljoA-3ualing d 4a 06.8L1L1
L 0L }OA Z | -401e|nbau 80€8L1LL
69 0199 SL0°0 v'9 016°G 0co0 0200 abejjon - Juaiiny d 4a 08/8L1L1
o} S:Mm_ deg o ebejjon 6ujuadQ deg adA | punoit) | axew lsquinnN
snipy Buuedp ay snipy 6uiso)d utod iy Asnieg s L.wa_wo 'y
J03e|nBay abejjoA juaiiny Aejay 1nony

HOLVYIND3YH IDVLTOA - INIHHND




SECTION 1 GENERAL
Page 26
FUEL PUMP (A.C.)
U-123
U-1 U-2A U-135 U4 U-164, U-169 U-6, T-6, U-264 Older 4,6
UcC-60 UC-135B U-175 U9, T-9, U-281 and 9 Serie
Model No. — 15637313 5590657 1539555 5594081 1539555 1521676
Pressure, Ibs. —_ 3-4-1/4 3-4-1/4 1-1/2-3 1-1/2-3 1-1/2-3 1-1/2-3
Regular or
Attachment —_ Attach. Attach. Attach. Attach. Regular Regular
CARBURETORS (UP-DRAFT-GASOLINE)
Model Number Engine Model Model Number Engine Model
IH 3/4"” U-1, UC-60 IH D-10, 1" uU-4
Zenith 67 x 7 U-2A, U-123 U-6, T-6, U-164
Zenith 68 x 7 UC-135 IH 1-1/4" U-169, U-175,
Zenith 161 x 7 U-2A U-264, U-281
Zenith 267 x 9 UC-153
Marvel Shebler TSX U-2A*
Carter UT U-2A, U-123 IH 1-3/8” U9, T9
* — Distillate or Kerosene.
SPARK PLUGS
Spark Gap When Used With
Combination
Models Gas and/or LPG or Thread Hex. Size
Gasoline Natural Gas Diameter Inches
All 0.023 - 0.028 0.015 - 0.020 18 mm 7/8
135B and 153 SERIES
ALTERNATOR WITH INTEGRAL VOLTAGE REGULATOR
Delco-Remy
Alternator Cold Output At Rated
w /Integral Rotation Specified Voltage Hot
Regulator Viewing Spec. Approx. {(Amps)
Model No. Ground Drive End Amps Volts Volts Amps RPM Output +
1102364 N EITHER 2g - 12 # 30 6500 30

# — Voltmeter not needed for cold output check. Load battery with carbon pile to obtain maximum output. Refer to
Delco-Remy service manual from No. 1. 2. for test procedure.
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COIL *
Primary Secondary Secondary
Part Resistance Resistance Output Test
Number (OHMS) (OHMS) Minimum Voltage
395 330 R92 1.17 -1.31 5300 - 6300 20 K. V. 6.1-6.2
395 331 R92 4.25-46 6600 - 7700 18 K.V. 12.2-124

(*) — Ambient temperature of 760 F,

NOTE: For detailed information on the repair, test and adjustment of alternator, cranking motor, voltage regulator

and distributor, refer to Delco-Remy Service Manual Form No. 1. 2. Delco-Remy Service

anual may be purchased

from United Motors Service, Division of General Motors Corp., Detroit, Michigan.

3. CHECKING MECHANICAL PROBLEMS

This manual cannot cover all possible problems that may
occur under the many conditions of operation. If a specific
problem and remedy is not covered here, proceed to isolate
the system in which the problem occurs and then locate the
defective component. The greater the number of symptoms
of problems that can be evaluated, the easier will be the isola-
tion of the defect.

Much can be learned about the condition of an engine if a
good visual inspection is performed before the actual cleaning
operations are begun. Many engine parts give external evidence
of some failure or defect which can be looked for when the
engine is later disassembled. For example, a heavy accumula-
tion of oil or grease at some spot might indicate a leaking seal
or gasket; or, excessive rust and other corrosion at another

place might well mean leaks in the cooling system. If an
engine can be operated, unusual noises also help determine
what defects to look for. However, before engine disassembly
is started, the outer surfaces should always be given a
thorough cleaning. Methods used will depend on the facilities
available or other local conditions. The dry steam vapor
method is recommended since this is both fast and effective.
After steam cleaning, the engine should be wiped dry with a
clean cloth to minimize possible rusting.

After cleaning, the exterior of the engine should once more
be inspected carefully and a note made of any parts such as
brackets, covers, bolts, etc., that are bent, broken, rusted or
missing completely. The crankcase or cylinder block should
be checked for evidence of freezing around core plugs or for
actual breaks in the water jacket.
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ENGINE

Engine Fails to Turn Over

Refer to ‘‘Cranking Motor Will Not Operate or Operates
Slowly.”

Refer to ’Battery Testing Chart,”’ Par. 4.

Inspect ground cable and battery-to-starting switch cable for
any faults which may cause shorting; also inspect for in-
correct connections. Replace cables if necessary.

Replace starting switch button.

Hand crank engine with spark plugs removed and clutch
disengaged. If engine does not turn easily, internal damage
is indicated.

Use correct grade of lubricating oil. Refer to ""Operator’s
Manual.”

Engine Turns But Will Not Start

SECTION 1
Page 28
PROBABLE CAUSE
1. Cranking motor inoperative or defective ..............
2. Batteryfaulty ..ottt it i e
3. Cablesand terminalsfaulty ........................
4, Starting switch buttondefective.....................
5. Internalseizure..............ciiiiiiiiiiiiin..
6. Engineoiltooheavy............ ...,
1. Fuel system faulty
a. Nofuelintank .............. .0 i,
b. Fuel pump bowl screenclogged ..................
c. Wateringasoline ................... v
d. Nogasolineatcarburetor ..............ccovvuvnn..

-

ogar wn

e. Carburetor choke does not close completely ........
f. Dirtin carburetor fuel passagesorjets .............
g. Lowfuellevelinbowl .........................

Battery charge low and does not turn engine fast enough . .
Ignition system faulty

Broken distributorrotor . ..., ...................
Moisture in the distributor ......................
Condensershortedoropen.............counvvenn.
Broken distributorcap ........... . . i,
Excessively pitted distributor cap contact terminals . . .
Points not properly adjusted
Short or open circuit in distributor ...............
Ignition circuitbroken ... .......... ... ... .. ...

Sem~oa0C0D

Wet or fouled spark plugs . ............covvvunnn.

j. Cracked or broken spark plug insulators . ...........
k. Ignition switch inoperative . .....................

Fill tank with fuel.

Clean bowl and screen.

Drain gasoline tank, strainer and carburetor. Refill with
clean fuel.

Clean fuel line from tank to carburetor; clean fuel inlet
screen in carburetor.
Check fuel pump as outlined in Section 8.

Check linkage and check choke valve plates for bends.

Clean carburetor.

Adjust float level as specified in reassembly instructions.

Refer to "'Battery Testing Chart,’’ Par. 4.

Replace rotor.

Remove cap and rotor and dry thoroughly.

Replace condenser.

Replace cap.

Clean contact terminals with fine sandpaper.

Readjust points. Refer to “SERVICE CHARTS."”

Correct or replace.

Check cable from distributor cap-to-ignition coil and check
spark plugs for correct wiring or loose connections.
Remove spark plugs, wipe off moisture and dry plugs.
Remove carbon. Reset plug gap, refer to "SERVICE
CHARTS.”

Replace spark plugs.

Place a jumper wire across the two ignition switch terminals
on the back of switch. Attempt to start the engine. If
engine starts, the switch is inoperative and must be re-
placed.

Open the choke. Wait a few minutes before attempting
again to start engine.
Service the air cleaner and clean exhaust.

Missing and Backfiring But Fails to Start

Wateringasoline ..............c.c0iiiiiniinnnn..

Air leaks around intake manifold ....................
Improper firingorder ............ .. . i ...

Distributor or magneto not correctly timed to engine .. ..
Moisture in the distributor ... ......................

Drain fuel tank, fuel pump bowl and carburetor. Refill with
clean gasoline.

Tighten manifold stud nuts. Replace gasket if necessary.

Check spark plug cables for correct installation at spark
plugs and distributor cap.

Check and adjust timing. Refer to Section 11, 12 or 12A.
Remove cap and rotor and dry thoroughly.

Check for loose contact terminals or dirt in cracked cap.
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REMEDY

ENGINE

Excessive Pinging - Detonation

Distributor

Carburetor

a. Main meteringsystemtoolean ...................
b. Floatlevelsettoolow ...............cuvuun....

Improper or broken thermostat causing overheating
Cylinder head not bolted down tight .................

Readust point gap. Refer to *“SERVICE CHARTS.”
Check and adjust timing. Refer to Section 11.
Clean and resst plugs. Refer to ""SERVICE CHARTS.”

Refer to Section 10.
Check float level and reset. Refer to Section 10.

Replacs.

Torque cylinder head bolts. Refer to Section 2 for tighten-
ing chart. Refer to Section 1, "SPECIFICATIONS"” for
correct cylinder head torque.

Missing or Cutting Out at High Speed

Distributor breaker plate not grounded properly . .......
Primary lead not tightened or partially broken . . ........
Weak point spring tension
Spark plugs faulty

.........................

Pointgapincorrect ..................c.oii .,
Low voltage to spark plugs caused by defective coil . .. ...
Carburetor

Float level settoolow .........................
Inoperative acceleratorpump . ...................
Dirtinmainjet........... ... i,
Partially closed choke plates . .. ..................
Restrictioninfilter............................

L S L

Defective fuelpump . .................. ... ...
Poor compression

a. Headgasketleaks .............................
b. Burnedvalves .................. ... ...,
c. Wornpistonrings ...........covivinnvnnnn...

Check ground lead wire and screws.

Check primary lead wire and screws.

Adjust point spring tension or replace points and spring.

Check plug gap. Refer to "SERVICE CHARTS,” for correct
plug gap. Replace plugs if necessary.

Readjust point gap.

Replace coil.

Check float level and reset if necessary. Refer to Section 10.
Repair or replace. Refer to Section 10.

Clean out main jet. Replace if necessary.

Reposition choke control linkage.

Clean out fuel inlet filter in carburetor.

Check the fuel pump as outlined in Section 8.
Replace head gasket.

Grind valves.
Replace piston rings.

Engine Does Not Develop Full Power

Moistureinfueltank .................covuoouoo. ..

Air cleaner
a. Aircleanerclogged ............................
b. Oilleveltoohigh .............................

Pre-cleaner clogged (whenused) . ....................
Insufficientfuel ............. .. ... ... .. ........
Poor fuel
Distributor or magneto

a. Pointgapincorrect ..............iiiniinnnn.
b. lgnition timingincorrect .......................
Low voltage to spark plugs caused by defective coil . . . ...
Fouledsparkplugs ............ i,

Drain fuel system and refill with clean, good grade fuel.

Remove and clean. Refer to operator’s manual.
Remove oil cup and pour off excess oil.

Remove and clean.
Check fuel tank.
Use proper grade fuel.

Readjust point gap. Refer to Section 11, “REASSEMBLY."”
Check and adjust timing. Refer to Section 11, 12 or 12A.

Replace coil.
Clean plugs and reset the gaps. Refer to “SERVICE
CHARTS.”
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REMEDY

ENGINE

Engine Does Not Develop Full Power - Continued

9. Carburetor

Float level settoo highorlow ...................
Accelerating pump notoperating .................
Power or economizer valve inoperative . .. ..........
Choke plate partially restricted ..................
Restricted throttlelinkage ......................
Leaky carburetor fuelvalve .....................

S0 o0 T

10. Defectivefuelpump ........ oot
11. Insufficientairtoengine ............cccvviiieinenns
12. Latevalvetiming ............ciiriiinnnennnenans
13. Air leaks around intake manifold ....................
14, Exhaustrestricted ...........c.ciiiiiiiiiinnnnann
15. Lack of compression . ...........c 0 it
16. Governor worn out or out of adjustment . .. ...........

Check float level and reset. Refer to Section 10.

Repair or replace. Refer to Section 10.

Repair or replace. Refer to Section 10.

Reposition choke control linkage.

Repair or replace.

Clean valve. Replace valve and seat if wear is evident.

Check fuel pump as outlined in Section 8.

Service the air cleaner. Refer to the operator’s manual.
Check and adjust timing. Refer to Par. 5.

Tighten manifold or install new gasket if necessary.

Remove restriction.

See ""Lack of Compression” in this chart.

Refer to Section 9.

Loss of Oil Pressure

-

Low lubricatingoillevel ............... ... ... . ...

Cloggedoilfilter.............. . i,
Oilleaks ..o vii it i e ittt ittt e e
Engine oil pressure indicator or line defective ..........
Worn main, connecting rod or camshaft bearings . .......
Dirt in oil filter relief valve or relief valve spring broken . . .
Oillpump worn .. ...ttt et i ta i
Qil dilutedornotasspecified .. .....................
Defective cylinder head gasket ......................
0.Brokenvalvespring ..........cciiitiiiiiiiiiiian

SPPNOORWN

Add sufficient oil to bring level up to specified mark on
level gauge.

Change filter element.

See ""Excessive lubricating oil consumption’” in this chart.

Replace.

Replace. Refer to Sections 3,6 or 7.

Clean valve or replace spring.

Repair or replace.

Change oil regularly using correct grade.

Replace.

Replace.

Lack of Compression

Valvessticking . ........ .ottt
Worn pistons, rings and cylinderwalls ................

N =

Clean valve guides and stems. Grind valves if needed.
Replace pistons, rings and rebore cylinder block or replace
sleeve. Refer to Section 3.

Smoky Exhaust

Engineoverload ............ ... it
Incorrect grade lubricatingoil ..................... R
Worn valve guides, valve stems, pistons and sticky or
wornoilcontrolrings ............. .o i,
Distributor or magneto not properly timed ............
Defectivefuelpump ..........ciiiiiiiiii it
Toomuchoilinaircleaner...............cccvvevnn.
Aircleaner pipeclogged .............. ... i
Precleanerclogged . .......... ... i iiinirrnnnnn
Incorrect valve adjustment ..............¢cciivinnnan

LoNoOOR W~

Reduce load.
Use grade of oil specified in operator’s manual.

Repair or replace.

Check and adjust timing. Refer to Section 11, 12 or 12A.
Check fuel pump. Refer to Section 8.

Remove air cleaner and remove any excess oil.

Remove air cleaner and clean pipe.

Remove and clean.

Adjust valves properly.

Engine Overheats

1. Insufficient coolant in coolingsystem ................

2. Radiatorcaploose ......... ...ttt
3. Loosehosaconnections ............c.oviiinnnnnnenn
4, Fanbeltslipping..........coiiiiiiiiiiiiiiinnnnn
5. Coolingsystemclogged ..............cccuituvnnnn.
6. Dirt and trash on outside of radiator .................
7.

Lack of sufficient lubricatingoil ....................

Chack level of coolant in radiator and add necessary coolant.
Check for leaks.

Tighten cap.

Tighten hose connections.

Check and adjust fan belt tension.

Drain and flush cooling system.

Clean between the tube fins with air or water pressure.

Add sufficient oil to bring up to the specified mark on the
level gauge.
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. Thermostat inoperative
.Waterpumpdefective...................iviinnn.
. Engine oil diluted with fuel ........................

GENERAL

PROBABLE CAUSE
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REMEDY

ENGINE

Engine Overheats - Continued

Engineoverloaded .................. ... ...,
Cloggedoil filter . ............ .. ...

Reduce load.

Replace filter element.

Replace thermostat.

Repair pump.

Drain oil and refill using correct grade.

Excessive Lubricating Oil Consumption

Oilleaks . ..ot ittt it e i i e

Worn valve guides, piston rings, pistons and clogged oil

CONtrol riNgs . . ..o i ittt ittt ittt i
Incorrect grade of lubricatingoil ....................
Overheatedengine .............ciiuiieenennennnnns
Excessive oil poured into crankcase ........ e

Check and service where necessary, valve covers, tappet
cover plate, crankcase front cover, oil seals at front and
rear of crankshaft, oil pan plug and gasket, oil filter and oil
pressure indicator tube.

Replace worn parts.

Use grade of oil specified in operator’s manual.

Refer to "Engine Overheats’ in this chart.

Drain oil and add amount specified in operator's manual.

Excessive Fuel Consumption

Distributor or magneto

a. Pointgapincorrect . ..........cciitiiiiiiiiieann,
b. Ignition timing incorrect

Low voltage to spark plugs caused by defective coil . .....
Worn or fouledspark plugs. . .......................
Carburetor

a. Floatlevelsettoohigh.........................
b. Power or economizer valve stuckopen .............
c. Leakingneedleorseat .........................
d. Chokeplatenotfullyopen......................
e. Carburetor adjustedtoorich ....................
f. Fuelstrainerleaking .............ciiiiievnnnns
g. Leakycarburetor fuelvalve .....................

Fuel pump pressuretoo high .......................

Restriction in air cleaner or cleaner oil level too high ... ..

Readjust point gap. Refer to Section 11, 12, or 12A.
Check and adjust timing. Refer to Section 11, 12 or 12A.

Replace coil.
Clean and reset plugs. Refer to "‘Service Charts.”

Check float level and reset. Refer to Section 10.

Repair. Refer to Section 10.

Repair or replace. Refer to Section 10.

Reposition choke control linkage.

Adjust carburetor. Refer to Section 10.

Tighten bail nut or replace gasket if necessary.

Clean valve. Replace valve and seat if wear is noticed.

Perform pressure test (Section 8, Par. 2). If pressure is above
maximum in “SPECIFICATIONS,” Section 1, repair or
replace fuel pump.

Service air cleaner. Refer to the operator’s manual.

Engine Noises

Loose piston pin - a sharp rap at idling speed. The pin at
fault can be found by short circuiting the spark plugs,
one at a time, until thenoisestops ... ...............

Loose piston - flat slap when advancing engine speed
underload ...........c..i i

A metallic knock when idling and retarding engine speed,
but disappears under load indicates worn or loose
connecting rod bearings. The bearings at fault can be
found by short-circuiting the spark plugs one at a time
with the engine running. The noise will disappear when
the plug in the cylinder with loose connecting rod
bearings is shortcircuited . ........................

Constant rapid clicking indicates incorrect valve clearance .

Repair or replace.

Replace piston and sleeve.

Replace worn bearings.
Adjust valve clearance.
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PROBABLE CAUSE

GENERAL

REMEDY

ENGINE

Bearing Failure

Lowoilpressure ......... ... .. i
Lack of oil
Enginerunstoohot ................ccvvirienn...
Loose bearings
Improper lubricatingoil ...........................

Foreign materials enteringengine .. ..................

Oillinesclogged .............cciiiinininnnnnnn..
Connectingrodbent...................c.o. ...,
Crankshaft outofalignment . .......................

Refer to problem "’Loss of Qil Pressure.”

Maintain proper oil level. Check for leaks.

Keep engine at normal operating temperature.

Install new bearings.

Use a suitable oil of noncorrosive type, correct grade and
viscosity.

Use clean oil containers when filling engine with oil and see
that all gaskets on the engine are in good condition.

Clean all oil passages.

Align or install new connecting rod.

Straighten or install new shaft.

v

Valves Sticking

Valve springs weak orbroken . ......................
Gummy deposits from inferior fueloroil ..............
Valve stems scored or carboned

.....................

Install new springs.

Clean and use proper fuel or oil.
Clean. Install new valves if necessary.
Ream guides for proper clearance.

Piston and Cylinder Sleeve Wear

Oil of unsuitable grade or viscosity . ..................
Piston rings stuckorbroken . .......................
Lack of oil
Foreign materials enteringengine . ...................
Piston rings not fitted properly to cylinder

Dirty containers used for lubricatingoil ...............

Change to oil of suitable specifications.

Install new rings.

Keep oil at proper level,

Inspect and service air cleaner and pre-cleaner regularly.

Install new rings and fit properly. (Refer to "SPECIFICA-
TIONS” in Par. 2.)

Lubricating oil should be kept in a clean place and clean
containers used when filling crankcase.

v

Engine Operates Unevenly and Vibrates

Valve and spring assembly inoperative
Governor inoperative or not correctly adjusted

Repair or install parts needed.
Repair or adjust governor. Refer to Section 9.

Poor Compression

Piston rings worn, broken or cracked .................
Cylinder sleeves excessivelyworn .. ..................
Valves damaged
Brokenvalve springs . ..........coviiiniinnninn..
Worn cylinder head gasket
Valve seats worn or damaged
Worn pistons
Excessive valve guide wear
Sticking valves

..................................

Defective Cooling System

Insufficientwater . ........... ... ...,
Fauity thermostat
Dirtywater . ... ...ttt
Defective connections
Radiator defective
Fandefective ........... ...,
Defective overflow pressure valve (if equipped)
Defective water pump

...............................

Waterpumpleaks . ..........oiiiiniinnnennn.

Install new rings.

Install new sleeves.

Install new valves.

Install new valve springs.

Install new gasket.

Grind the valve seats.

Install new pistons.

Install new valve guides.

Free the valve stem and correct the cause.
Adjust the valve clearance.

Add water, inspect for leaks.

Test. If necessary, replace.

Drain and clean system.

Replace swelled or worn hose and defective hose clamps.

Repair radiator. If necessary, replace.

Inspect fan. If damaged, replace.

Replace.

Inspect water pump impeller and shaft. If necessary, re-
place.

Repair or replace pump.
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PROBABLE CAUSE REMEDY
ENGINE
Defective Cooling System - Continued

10. Dirty, scaled coolantpassages . . ...........ccovnunnn. Clean and flush passages.

11. Radiatorclogged ............... ...t Flush out radiator.

12.Fanbeltslippage ...........cciiriiiiiiinennnnnns Check the tension; replace if greasy or worn.

ELECTRICAL
Discharging Battery

1. Connections100se ...........c.ciiiiiiiirieennns Tighten connections.

2. Shortcircuits ......c.cviii ittt Locate shorts and correct cause.

3. Connectionsdirtyorcorroded ...................... Clean connections.

4, Voltage control unitoutoforder .................... Adjust or replace control unit.

5. Generatornotcharging............... . viiieiiinnnn Check voltage control unit and make necessary adjustments.

6. Batterycasecracked................ .. i, Install new battery.

Battery Overheating
1. Highchargingrate ............oiiiininiinnnnnnnns Inspect voltage control unit.
2. Voltage control unitoutoforder.................... Adjust voltage control unit. |f necessary, replace.
Batteries Fully Charged and Generator Charging Rate High

1. Poor ground connection at voltage regulator ........... Check ground wire and connections.

2. Improper voltage regulatorsetting ................... With engine operating at 1000 rpm, disconnect the lead
from the 'F’’ terminal on the voltage regulator. If the out-
put remains high the generator field is grounded in the
generator or in the wiring harness. {Refer to Delco-Remy
Service Manual). If the output drops off, the voltage regu-
lator is at fault and should be checked for high voltage
setting or grounds. {Refer to Delco-Remy Service Manual.)

3. Defectivevoltageregulator . ...........ccovevvnnnnn. (See ""Improper voltage regulator setting.”’)

4, Grounded generator field circuit {in either generator,

regulatororwiring) . ............ il (See “'Improper voltage regulator setting.”’)
Batteries Low in Charge and Low or No Generator Charging Rate

1. Loose connections, frayed or damaged wiring .......... Check wiring.

2. Defectivebatteries ..........ccovvviiiiriivivenenns Check batteries (Refer to “‘Batteries” in Section 13.)

3. Lowvoltageregulatorsetting ..........coiniann, Momentarily touch a jumper from the ‘‘F” terminal on the
regulator to the ground terminal on the regulator and in-
crease the generator speed. |f output does not increase,
check generator for no output. (Refer to Delco-Remy
Service Manual.) If output does increase the regulator is at
fault. (Refer to Delco-Remy Service Manual.)

4. Oxidized regulatorcontactpoints ................... Refer to Delco-Remy Service Manual.

5. Defectivegenerator ..............cveveunuieencnens Refer to Delco-Remy Service Manual.

No Generator Output

1. Wornbrushes .......coouiiirertmiinnrnranannanss Replace brushes.

2. Burnedcommutatorbars .......... ... oo Recut commutator.

3. Stickingbrushes ............cco il Clean brushes.

4. Rough, dirty or greasy commutatorbars .............. Clean commutator bars.

5. Commutatorout-of-round ............. ... vevinnnn Recut commutator. .

6. Lowbrushtension ...........cctivirivinnennnanns Adjust or replace brush springs.
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PROBABLE CAUSE REMEDY
ELECTRICAL
Ammeter Shows Discharge with Engine Operating
Generator iNOperative . .. .....vvveii i ineennn Service or replace generator. )
Faulty generatorrelay .............cciiviinennnn. u Adjust relay or replace, if necessary.
ShortCirCUits . ......ivinii it in e it eiieernans Test cables for shorts.
Fan drive belt looseorbroken ...................... Tighten or replace belt.
Noisy Generator
Loose mountings ..........c.ccviieiniiinnnnnnnnn. Tighten mounting bolts.
Loosepulley .. ...ttt ittt Tighten pulley.
Wornbearings . . ......coiitiiiir i, Install new bearings.
Ammeter Pointer Fluctuates Rapidly
Shorted or loose connections . .........ccovviverenn.. Test for short circuits and tighten connections.
Generatordefective ..............ciiiiiivnninnnn Service or replace generator.
Fan drive belt looseorbroken ...................... Adjust belt; if necessary, replace.
Lowidlingspeed ........... . it Adjust idling speed; check voltage control unit.
Cranking Motor Will Not Operate or Operates Slowly
Faulty battery ..........c.iiiiiiiniiiinrrnrnnnn. Recharge, or install new battery.
Cables or terminals loose or defective . .. .............. Check all cables for secure mounting to terminals. Replace
all corroded or broken cables.
Starting switch defective .......................... Inspect for burned or corroded switch parts. Clean up the
points.
Crankingmotorburnedout ........................ Install a new cranking motor.
Commutatorwornordirty ...........cvviinennnn. Remove cover band and clean commutator. Inspect brushes.
Brushes not making propercontact .................. Inspect to see that brushes are seating properly.

Distributor Inoperative

Contact lever spring broken due to corrosion attacking

metallicmaterials ................. .. iiiiiinnn, Replace spring and clean distributor carefully to avoid
repetition.
Wiring to or from distributor broken, frayed or damaged
by moisture, oilorcorrosion ............ ... ..., Inspect all wiring and replace if faulity.
Poor electrical connections at distributor or plugs ....... Inspect connections and be sure they are free from dirt and
oil.

Rotor or cap cracked or having carbonized surfaces
providing escape for currenttoground .. ............. Replace rotor or cap if necessary.
Condenser short-circuited due to insulation breakdown
caused by cracks in condenser sealing materials allowing
MOIStUIrE tO BNTEr . .. ..ttt e et e et eennnnns Inspect condenser and sealing for cracks. Replace condenser
if necessary.

Distributor Contact Points Burned or Pitted

Pointssettooclosely .............c.civiiivnnnnnen. Inspect to ensure correct clearance.
Excessive resistance in condenser due to broken strands
incondenserlead .................. ..., Replace as necessary.

High voltages due to overcharged battery (high voltage
in starting system may be caused by loose connections

at batteries, etc.) ............. .. i, Check voltage in battery. Check connections for secure
fitting on terminals. Clean points.
Oil or foreign substances on contact points ............ Clean points.
Hexagon shaft or rubbing block in distributor worn . . .. .. Replace as necessary.

U
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PROBABLE CAUSE REMEDY
ELECTRICAL
Intermittent Sparking
Weak tension on distributor contact points. Vibration
causingchatter .............c0iiiiiiiriinnrennns Correct tension.
Dirty points or incorrect setting on contact pointgap .. .. Clean points and check contact gap.

Weak Sparking

Dirty distributor contact points or poor rotor

CONNEBCLIONS . .. .o it ineee v i enennnennnnnnnennn Clean contacts and wipe off rotor with carbon tetrachloride
on clean cloth.
Leakage of current to ground due to faulty wiring ....... Inspect wiring for fraying and broken strands. Replace.
MAGNETO

Magneto Does Not Turn
Defective magneto or magnetodrive ................. Test magneto and make necessary adjustments.

Magneto Turns But No Spark is Generated

Defective impulse couplingaction ................... Test for impulse action.
Shortedcoil .......oiiii it i i Replace coil.

Bad pointsorcondenser . ............c0iiiir i Dress points or replace as necessary.
Faulty groundingswitch . .......................... Repair or replace switch.

No Spark at Distributor Cap

Defectivecables ............ .o iiiiinnnnnnnn.. Check cables; replace if necessary.
Defectivemagnetoparts . ............covviiirinnnnn. Test magneto, and replace defective parts.
Defective magneto breaker mechanism ................ Check and make proper adjustments.

Magneto Turns, Spark is Generated, But Engine Does Not Develop Full Power

Timingdefective ............ciit it Adjust timing, magneto to engine.
Spark plugsdefective ........c..coiviiivinnnnnnn. Install new plugs.
Intermittent spark .............c. it Service spark plugs and inspect entire wiring system.
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4. BATTERY TESTING CHART

GENERAL

HYDROMETER TEST 80°F)

(SEE NOTE “A’” BELOW) CONDITION REMEDY

A. 1.250t0 1.280 Charged. No remedy is required if variation among the cells is not over
Specific Gravity .015 Sp. Gr. If variation is much more than .015 Sp. Gr., give
high rate discharge test. If cells test O.K., recharge and adjust

gravity of all cells uniformly.
B. 1.2251t0 1.250 Fair. Advisable to recharge, especially in cold weather. Adjust gravity
Specific Gravity of cells if not uniform. Check operation and setting of generator
regulator. On adjustable third brush generators, increase the
charging rate. Make a thorough check of the electrical system
for short circuits, loose connections, and corroded terminals.
C. Léss than 1.225 Poor. Battery should be recharged. Adjust gravity of cells if not

Specific Gravity

Cells show more than 25
points {.025 Sp. Gr.)variation
in gravity.

Look for:

1. Short circuit in
low cell.

2. Loss of electrolyte
by leakage or ex-
cessive over-charge.

3. Improper addition
of acid or ""dopes.”’

4. Natural or prematur
failure.,

]

uniform. Proceed as outlined in "'B."”

Recharge battery at rate of one ampere for each positive plate
in one cell until gravity readings show no rise in three consecu-
tive readings when taken one hour apart. Cell voltages on charge
should also be fairly uniform. Adjust gravity of cells to 1.280 -
1.290 at 80OF by addition of water to lower, or 1.400 Sp. Gr.
acid to raise the gravity of the acid. Make high rate discharge
test after not less than 12 hours and not more than 96 hours
standing on open circuit; and check discharge voltages of each
cell; if more than .15 volt between cells is shown on discharge,
the battery may be considered to be no longer serviceable.

NOTE ““A”: Electrolyte level should be 1/4 to 1/2 inch above the separators. Do not take the reading soon after adding water.
Hydrometer readings should be corrected for temperature if temperature is ex tremely low or high.

VOLTMETER TEST

CONDITION

REMEDY

E.

If the voltage drop is more
than .2 volt (2/10) between
the cranking motor cable

and the frame while cranking,
look for:

While operating the cranking
motor, without ignition
turned on, check the voltages
of all cells. (This test can also
be done on the high rate tester
If the voltage varies more than
.15 volt between cells, look
for:

Poor contact between
terminal and frame
or between clamp
terminal and battery
post.

Defective Cell or cells.

Locate the high resistance; repair or replace.

Compare voltage readings with hydrometer readings -low
voltage is usually accompanied by low gravity.

Apply remedy given for “D."”

The presence of short circuits in the wirin
strap connected, tapping the other cable t
circuit in the wiring. Be sure that fuses have not been burned

place a low reading ammeter in the circuit.

g can be determined by switching off all electrical equipment and, with the ground
erminal against its battery post. Sparking will be produced if there is substantial short

out before making the test. To detect a very slight short circuit,
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5. TUNE - UP

The following steps outline the operations which should be
followed in an engine tune-up. These steps point out the
various parts of the engine to be checked, cleaned, timed or
repaired, as needed.

1. Check the throttle control.
a. Check the operation of the control.

b. Check the operation of the springs on the governor
control rod.

c. Check the rpm of the engine, using a tachometer.

2. Check the clearance on intake and exhaust valves and
make adjustments if necessary. (Refer to ""Valve Clearance
Adjustments’’ in Section 2.)

3. Check the air cleaner and connections for possible leaks.
Clean the oil cup and screen. Refer to the operator’s manual.

4. Replace the lubricating oil filter element and clean the
filter case assembly thoroughly.

5. Remove the water trap (if so equipped) and clean thor-
oughly.

6. Flush the radiator with clean water, then drain and refill
with soft water if available, or anti-freeze solution in cold
weather.

7. Check the fan belt for wear and correct tension. Replace
if necessary.

SECTION._1
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8. Check the distributor points, cap and condenser. Replace
necessary parts and reset point gap.

9. Check the spark plugs. Replace broken plugs and clean
and reset all plugs to be reinstalied.

10. Check the ignition coil and the primary wires and be sure
the connections are clean and tight. A few broken wire
strands on an otherwise sound connection will still result in
difficult starting and improper engine performance.

11. Check all electrical connections in both the high and low
tension circuits of the ignition system.

12. Check all switches.
13. Remove and clean the carburetor inlet screen.

14. Remove the fuel bowl and check the float level. Adjust if
necessary.

15. Check the float valve assembly for leakage.

16. Inspect the generator and cranking motor commutators
and clean as instructed in the operator’s manual. Also refer to
Delco-Remy Service Manual for additional information.
17. Check the ignition timing and correct if necessary.

18. Check the ignition compression pressures. Refer to

"SPECIFICATIONS" in this section.

19. Be certain the manifold heat control valve functions
correctly. .
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6. MOUNTING ENGINE TO STAND

1. Remove the starter, generator and generator bracket from

the engine.

2. C-123 engine only: Install attaching plate PLT: 540-2

(FES 52-11).

3. C-135, C-146 and C-153: Install attaching plate PLT:

540-2 (FES 52-11) with attaching ears FES 52-12.

4. Mount the engine to engine stand PLT-540 (FES 52).

7. SPECIAL TOOLS REQUIRED

SECTION
USED IN DESCRIPTION TOOL NUMBER*
Spring Tester PLT - 100
2 Intake Valve Guide tool FES 64
Exhaust Valve Guide tool FES 6-5
5 Water Pump Qil Seal SE- 1721
Installer
Puller FES 33-1
6 Puller ** 1020 323 R91
Camshaft Bearing Puller PLT - 543 or
FES 101
7 Oil Seal Driver FES 6-15
Impulse Coupling Re-
moving Tool SE-912
12 Inner Race Puller Tool SE - 839
Magneto Bearing Race
Puller SE - 1020
Magneto Bearing Race
Replacer Tool SE - 1021
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(*) — For Pay Line Tool numbers, (PLT)} order from Tool
Manual ISS-1531. For Farm Equipment Tool numbers, (FES)
order from Tool Manual GSS-1251. For truck Tool numbers
(SE), order from Tool Manual CTS-1147,

(**) — Tool no longer available.
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