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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 enginemodels).

Thesesectionsarealso indexed by title with thumb index tabs asshown below and to the right.

To usethis manual, graspthe right·hand sideof book between thumb and fingers. Bend book back and find the pagescontaining
the correspondingsection index tab.

Section identification is also contained in the upper corner of eachpage.

SECTION 1 - GENERAL -----------

SECTION 2 - MANIFOLDS, CYLINDER HEAD AND VALVES

SECTION 3 - CONNECTING RODS,PISTONS, RINGS AND SLEEVES

SECTION 4 - OIL PUMPAND FILTER

SECTION 5 - FAN, FAN BELT, WATER PUMPAND THERMOSTAT

SECTION 6 - TIMING GEAR TRAIN, FRONT COVER AND CAMSHAFT

SECTION 7 - CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL

SECTION 8 - FUEL PUMP (POWERUNITS)

SECTION 9 - GOVERNOR

SECTION 10 - CARBURETOR

SECTION 11 -DISTRIBUTOR

SECTION 12 - H-4 MAGNETO

SECTION 12A - J-4 MAGNETO

SECTION 13 -IGNITION COIL, SPARK PLUGSAND BATTERIES
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INTRODUCTION

• The instructions contained in this servicemanual, are for the
information and guidance of servicemenwho are responsible
for overhauling and repairing International 60, 135, 146,153,
175 and 281 series four-cylinder carbureted enginesspecifi­
cally.

However, the instructions apply generally to the 1, 2A, 123,
4, 164, 169, 6, 264 and 9 seriesaswell. Detailed specifica­
tions and data for all engineswill be found in Section 1, Par.
2.

This manual provides the servicemanwith a fast, convenient
reference to information on maintenance and repairs, aswell
as descriptions of the major units and their functions in rela­
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
surfacesshould 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 gasketsand seals.When installing a seal, be
sure to install it asspecified in the instructions. Beextremely
careful not to damagethe seal in any way during installation.

SERVICE TOOLS
International engines are designed so that few servicetools
are required other than those in the mechanic's tool kit.
However, when the useof inexpensivespecial serviceequip­
ment will facilitate work, such equipment is mentioned in
this manual. Other than this, it is assumedthat servicemen
will select such tools asare required. Information regarding
special tool equipment is given in the "SERVICE TOOLS
MANUAL," IS5-1531, CT5-1147 or GSS-1251. Your distri­
butor hasmost of this equipment and is in an excellent posi­
tion to servicetheseengines.

SEIIVICE PARTS
Always use genuine IH 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 servicemancan afford to guarantee
a repair job that is not serviced with genuine IH parts. No
owner should be satisfied with other than genuine IH parts.

PAGEl
For the correct serviceparts 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 pagescovering any changesin part numbers.

SERIAL NUMBERS
The engine serial number is stamped on the crankcasewhere
it is plainly visible.

ENGINE APPLICATION CHART
Refer to Engine Service Charts Manual Form 155-1516 for
EngineServiceCharts.

Series Machinesusedon

U-1 Power Unit

2

4

6
6

9
9

60

123
123
123
123
123

135

135
135
135

146
146

U.2A Power Unit

U-4 Power Unit

U-6 Power Unit
T-6 PAYdozer

U-9 Power Unit
T-9 PAYdozer

UC-60 Power Unit

U-123 Power Unit
1-100and 100HC PAYtrector
1-130PAYtractor
1-140and 140HC PAYtractor
T-4 and T-4B PAYdozer

UC-135 and UC-135B Power
Unit

T-340 and T-340A PAYdozer
T-5 and TC-5B PAYdozer
2404 PAYtractor

2424 PAYtractor
TD-500 andTD-500C PAY­
dozer

153
153
153
153
153
153
153

164

169

UC-153 Power Unit
4000 PAYlift
2444 PAYtractor
2500 Constructall
2504 PAYtractor
3514 PAYtractor
H-25B PAYloader

U-164 Power Unit

U-169 Power Unit

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

Series Machinesusedon

175

264
264

U-175 Power Unit

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

281
281

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

* - ChassisSerial Number



GENERAL

1. DESCRIPTION

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

The 135, 1358, 175 and 281 seriesvalve-inheadenginesare
all equipped with replaceabletype cylinder sleeves.The 135
and 1358 series sleevesare the wet type; the 175 and 281
seriesare dry type. The 153 series is a sleevelessversion of
the 1358 engine.

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

The 60 seriesvalvesare in the block and the cast iron pistons
are fitted in the cylinder bore in the crankcase, using two
compressionringsand one oil control ring.

The crankshaft main and connecting rod bearingjournals are
fully hardened. Steel-backedtri-metal main bearingssupport
the crankshaft with the center bearing absorbing the crank­
shaft end thrust. Thesebearingsare 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.
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The connecting rods are heat-treated pressedsteel 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 capsare marked for
identification and reassembly.

The lubrication system of the engine is forced fed. The
cylinder walls are lubricated by oil forced out the sidesof
connecting rod bearingsand 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-elementoil filter system. Seals
are usedat all shaft openings to prevent unnecessarywear of
engine parts by the entry of dust, and to effectively prevent
oil leakage.

A sensitivevariable-speedgovernor makes it possible for the.
operator to select the most economical speedfor the job to
be done.

The magneto equipped enginesare equipped with IH water­
proof, high tension magnetos having automatic impulse
coupling, or with distributors, thus insuring a hot spark for
all enginespeedsand for easystarting.

Refer to "SPECIFICATIONS" in Section 1, Par. 2.
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2. SPECIFICATIONS

GENERAL

DESCRIPTION 1and 60 Series 2A Series 123 Series 135, 135B and 146 Series 4 Series
153 Series

Number of c1linders ......... 4 4 4 4 4 4

Bore and stroke-inches; ........ 2-5/8 x 2-3/4 3x4 3-1/8 x 4 3-1/4 x 4-1/16 3-3/8 x 4-1/16 3-3/8 x 4-1/4
3-3/8 x 4-1/4(153

Displacement-cubic inches .•.... 60 113, 123 135, 152 (153) 146 152

RPM-governed ............. 2500 1800 * * * 1650

RPM-governed high idle ....... 2750 1980 * * * 1815

RPM-governed low idle. . . . . . . . 450-500 500-550 400-450 * * 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) 1356)8:1 (153)

Compression pressure at
cranking speed (150 rpmlpst,"" 1--- --- 175(gasoline) 177 (135) 180 ---

95(distillate) 180(1356,153)

Compression pressure at
hand cranking speed (50
rpm) psi. ................ 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 (135E,

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
(135B,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 0.0009-0.003g 0.0009..().0039 0.0009..().0039 0.0009..().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..().008(60) 0.004-0.01 O(135B

153)

Maximum permissible end
clearance-inch .......•...... 0.012 0.012 0.012 0.012 0.012 0.012

Thrust taken by ............ Center main Rear main Rear main Rear main Rear main Center mainbearing bearing bearing bearing bearing bearing

* - Refer to Operators Manual
** - Compression pressures are based on the following conditions: Engine warmed up, battery fully charged, throttle wide open and all

spark plugs removed.

Compression gauge readings given will apply at sea level barometric pressure. For each 1000 feet above sea level deduct 3-1/2 percent.
For engines with high altitude pistons, the readings given will apply at 5000 feet. Deposits in combustion chambers will increase
readings to some extent.

u

·U

u

u
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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

3-1/2 x 4-1/4 3-9/16 x 4-1/4 3-5/8 x 4-1/4 3-7/8 x 5-1/4 4 x 5-1/4 4-1/8 x 5-1/4 4_4 x 5_5

164 169 175 248 264 281 335

1800 2000 2000 1450 1600 1800 1500

1980 2200 2200 1595 1780 1980 1650

400-450 400-450 400-450 400-450 400-450 400-450 400-450

6.151:1 6.6:1 6.9:1 5.65:1 5.9:1 6.6:1 5.4:1

--- 145 154 --- --- --- ---

--- --- --- 114-116 110-121 --- 103-106

2.2975-2.2985 2.2975-2.2985 2.2975-2.2985 2.5475-2.5485 2.5475-2.5485 2.5475-2.5485 2_9965-2.9975

2.5575-2_5585 2.5575-2.5585 2.5575-2.5585 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
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GEftERAL

DESCRIPTION 1 and 60 Series 2A Series 123 Series 135, 1358 and 146 Series 4 Series
153 Series

CAMSHAFT

Runningclearance-inch......... Front & Center 0.0015-0.0040 0.0009-0.0054 0.0009,(1.0054 0.0009-0.0054 0.0015.().0035
0.0020.().0045
rear0.0010.().0035

Maximum permissiblerunning
clearance-inch.. . . • . . . . . . . . .• 0.006 0.006 0.006 0.006 0.006 0.006

Endclearance-inch...........• 0.003-0.012 0.003-0.012 0.003-0.012 0.003-0.012 0.003-0.012 0.003.().011

Maximumpermissibleend
clearance-inch............... 0.015 0.015 0.015 0.015 0.015 0.015

Numberof teeth in drive gear ...• 36 66 66 66 66 48

Numberof bearings........... 3 3 3 3 3 3

Bearingjournal diameter,
front-inches ................ 1.8710-1.8720 1.8110-1.8120 1.8110-1.8120 1.8110-1.8120 1.8710-1.8720 1.9305-1.9315

Bearingjournal diameter,
center-inches..•............ 1.7460-1.7470 1.5770-1.5780 1.5770-1.5780 1.5770-1.5780 1.5770-1.5780 1.8055-1.8065

Bearingjournal 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

CONNECTINGRODS

Bearingend clearance-inch...... 0.005-0.012 0.003-0.013 0.005.0.014 0.005-0.014 0.005-0.014 0.008.().012

Bearingclearance-inch.......•. 0.001.().003 0.0010.().0035 0.0009.().0034 0.0009.().0034 0.0009-0.0039 0.0010.().0035
(135) 0.0009-
0.0039(135B.
153)

Maximumpermissiblebearing
clearance-inch............... 0.0055 0.006 0.006 0.006 0.006 0.006

Servicebushingbore -inches
(reamafter assembly).......... 0.6879.().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 3-1/2 3-47/64 3-45/64(135B) 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 3.2482-3.2507 13.3735-3.3760 3.3701-3.3733
(135, 135B)
3.3735-3.3760(153)

Skirt clearance,bottom-inch ..•.. 0.0016.().0024 0.0022.().0030 0.0011.().0019 0.0011-0.0019 I 0.0010-0.0020 0.0039.().0047
(135,135B)
0.0010.().0020(153)

Skirt clearance,top-inch
(measured900 from pin hole) .... 0.OO16.().OO24 0.0022-0.0030 0.0011-0.0019 0.0011.().0019 0.0010.().0020 0.0039.().0047

(135,135B)
0.0010-0.0020(153)

Pistoncheckwith 112inch
shim stock - Ibs. • ..........•. 4-14 6-14 6-14 6-14 6-14 7-15

Shimstock thicknessused-
inch ..................... 0.001-0.002 0.002.().003 0.002-0.003 0.002.().003 0.002-0.003 0.0035.().0045

Numberor ringsperpiston 3 4 4* 3** 3 3 4

* - SerialNo. 501 - 35830 ** - 35831 andup
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164 Series 169 Series 175 Series 6 Series 264 Series 281 Series 9 Series

0.0015..().0035 0.0015..().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..().011 0.003·0.011 0.003"().011 0.003"().011 0.003"().011 0.002"().010

0.015 0.015 0.015 0.015 0.Q15 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 2.1805-2.1815

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"().014 0.007·0.014 0.007·0.014 0.005"().012 0.007"().014 0.007-0.014 0.008-0.015

0.0011"().0037 0.0011·0.0041 0.0011"().0041 0.0011..().0037 0.0011-0.0041 0.0011"().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"().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 3.5600-3.5620 3.6220-3.6230 3-7/8 4 4.12204.1240 4.4

0.0039·0.0047 0.0039..().0047 0.0039..().0047 0.005-0.006 0.007..().009 0.0025·0.0035 0.006-0.007

0.0039..().0047 0.0039..().0047 0.0039·0.0047 0.005·0.006 0.014-0.015 0.0025-0.0035 0.006-0.007

7·15 7·15 7·15 2-7 7-15 7-15 3-6

0.0035·0.0045 0.0035-0.0045 0.0035-0.0045 0.0045 0.0015..().0025 0.0015"().0025 0.0045

4 4 4 4 4 4 5
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DESCRIPTION 1 and 60 Series 2A Series 123 Series 135, 1358 and 146 Series 4 Series
153 Series

PISTONS(Continued)

Width of ring groove- com-
pressionring, 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-
pressionring, 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-
pressionring, third-inch ....... --- 0.126-0.127 0_095-0.096 --- --- 0.157-0.158
~idt~ of ring groove- oil

0.1880-0.1890 0.2505-0.2515 0.2605-0.2615 0_1880-0.1890 0.1885-0.1895 0.2505-0.2515
ring-inch .................

(135)
0_1885-0.1895
(1358,153)

Ringgap- compressionring,
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
Ringgap- compressionring,
second-inch ............... 0.007-0.017 0.Q10-0.020 0.010-0.020 0.010-0.020 0.010-0.020 0.010-0.020
Ringgap- compressionring,
third-inch ................. --- 0.010 - 0.018 0.010-0.018 --- --- 0.010-0_018
Maximum permissiblecom-
pressionring gap- inch ........ 0.030 0.030 0_030 0.030 0.030 0.030
Ringgap- oil ring - inch ....... 0.007-0.015 0.010-0.020 0.018-0.028 0.018-0.028 0.Q10-0.020
Maximum permissibleoil
ring gap- inch ............. 0.030 0.030 0.030 0.030 0.030 0.030

PISTONCOMPRESSIONRINGS

Numberor ringsper piston ..... 2 3 3* or 2** 2 2 3
Type ................... Top, counter- Uppertwo, Top, thick wall Top, thick wall Top, thick wall Uppertwobored; lower, plain; lower, lower two, lower, plain 153 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

PISTONOIL RING

Numberof ringsper piston ..... 1 1 1 1 1 1
Type ................... Ventilated - Ventilated Ventilated Ventilated - Chrome-wide Ventilated·WS85-1 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

Compressionring, 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
Compressionring, 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)

Compressionring, third-inch .... --- 0.0035-0.0040 0.0020-0.0035 --- --- 0.0020-0.0035
Oil rings- 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

* - SerialNo. 501 - 35830 ** - 35831 andUP.
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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 0.127-0.128 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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OESCR IPTION 1 and 60 Series 2A Series 123 Series 135, 1358 and 146 Series 4 Series
153 Series

PISTON PINS

Retained by ......•....•.•. 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)
ance in rod - inch. . . . • . . . •... 0.004 0.004 0.004 0.003 (1358,153 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 ................... --- Wet, Wet, Wet (135, 1358 --- 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 in guide - 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, "REASSEM8L Y," Section 3.
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Snap rings Snap rings Snap rings Snap rings Snap rings Snap rings Snap rings

1.1089·1.1092 0.8747 -0.8750 0,8747·0.8750 1.3125-1.3128 1.3125-1.3128 1.3125-1.3128 1.500-1.5003

2.170-2.775 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 3-5/8 3-7/8 4 4-1/8 4.4

8-5/16 8-5/16 8-5/16 1()'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 0.0Q().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 0.002-0.004 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

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, 1358 and 146 Series 4 Series
153 Series

INTAKE VALVES - Continued

Valve guides, I.D., inch ...... 0.312·0.313 0.343'().344 0.343-0.344 0.343-0.344 0.343'().344 0.3435.().3445

Clearance, valve to guide - inch
(See "Stern clearance in guide"
on page 8)

EXHAUST VALVES

Stem diameter - inch ........ 0.3095-0.3105 0.3405'().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 1-5/32 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 1-5/32 1-5/16(gasoline) 1-5/16 1-5/16 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'().0035 0.0015'().0035 0.0015-0.0035 0.0015-0.0035 0.0015-0.0035 0.002'().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(l) 15 before TDC 15 before TDC 15 before TDC 15 before TDC 5 after TDC
5 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(l) 45 before BDC 45 before BDC 45 before BDC 45 before BDC 42 before BDC
42 before BDC(60)

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
shaft-inch ................ --- 0.002-0.004 0.002-0.004 0.002'().004 0.002'().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 . . . . . . . . . . . .. --- 1 1 1 1 1 lJ
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0.3435-0.3445 0.3435-0.3445 0.3435-0.3445 0.374-0.375 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

1-15/64 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 TOC 10 before TOC 10 before TOC 5 after TOC 5 before TOC 5 before TOC 5 after TOC

40 after 80C 40 after BOC 40 after BOC 41 after BOC 41 after BOC 41 after BOC 41 after BOC

40 before BOC 40 before BOC 40 before BOC 42 before BOC 42 before BOC 42 before BOC 42 before BOC

10 after TOC 10 after TOC 10 after TOC 10 after TOC 10 after TOC 10 after TOC 10 after TOC

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 1 1 1 1 1 1-3/16
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DESCRIPTION 1 and 60 Series 2A Series 123 Series 135, 1358 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 2-5/16 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 ............ --- 10-5/8 10-5/8 10-5/8 10-5/8 14-9/16

VALVE SPRINGS (NOTE 1)

Free length - inches .......... 1-31/32 2-17/32 2-13/32(gasoline) 2-13/32(1ntake) 2-13/32 2-17/32±. 1/32 ±. 3/64 2-47/64 I 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(1ntake) I 1-11/16 1-43/64
1-43/64 I 1-29/64 (135B
(distillate) and 153 Exhaust)

Test load - pounds .......... 22-24 40-45 73-81 (gasoline) 73-81.6 (Intake) I 73-81 40-45
40-44 (distillate) 80.1-87.1 (135B

and 153 Exhaust)

CYLINDER HEAD

Maximum allowable removal of
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

Id ler gear end clearance . . . . . . . 0_007-0_011 --- --- --- --- 0.007-0_011

Maximum permissible idler
gear end clearance ........... 0.017 --- --- --- --- 0.017

LUBRICATION SYSTEM
(Oil Pressure)

Oil pressure at rated rpm - psi ... 30-35 50-60 45-55 45-55 45-55 60-70

LUBR ICATING 01L PUMP

End play - between gear and end .
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
- inch total ............... 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
(135B 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,
diameter - inch .. _ .•........ --- 1/2 1/2 1/2 1/2 5/8

NOTE 1: C-123 w/Serial Number 120979 and below, C-135 w/Serial Number 120229 and below, C-146 w/Serial Number 015949 and below and
C-153 w/Serial Number 042264 and below use springs with a free length of 2-47/64 inches, test length of 1-11/16 inches and test load of 49 to 54.6
pounds.

u

u

u
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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 7/16 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, 1358 and 146 Series 4 Series
153 Series

LUBRICATING OIL PUMP - Cont.

Drive shaft running clearance
- inch .................... --- 0.0010-{).0025 0.0010-0.0025 0.0010-0.0025 0.0010-0.0035 0.0010-{).0025

(135) 0.0010-
0.0035 (135B
and 153)

Idler gear running clearance,
in on shaft ................. 0.001-0.004 0.00 15-0.0030 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-{).004 1/32

0.002-0.004
(135B and 153)

OIL FILTER
(Purolator-radial fin) or
(Umbrella type)

Number used .............. 1 1 1 1 1 1

Oi I 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 3-49/64

Test length - inches . . . . . . . . . . 2-15/32 2-15/32 1-43/64 1-43/64 1-43/64 2-3/32

Test load - pounds .......... 0.63 26.02 24.2 24.2 24.2 42.2

WATER PUMP

Type of seal ............... --- --- --- Packless Packless Packing

Rotation, drive end .......... --- --- --- Clockwise Clockwise Clockwise

Impeller shaft dia. inch ....... --- --- --- --- --- 0.4355-0.4360

Shaft running clearance, inch ... --- --- --- --- --- 0.0010-0.0025

THERMOSTAT

Number used .............. --- --- --- 1 1 1

Open at, degrees F .......... --- --- --- 180 180 165

Wide open at, degrees F ....... --- --- -- 192 192 195

u,
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0.0010·0.0025 0.0010·0.0025 0.0010{).0025 0.0010{).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 Oi I 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

42.1 42.1 42.1 42.2 42.2 42.2 38.2

Pacing Packing Packing Packing Packing Packing Packing

Clockwise Clockwise Clockwise Clockwise Clockwise Clockwise Clockwise

0.4355{).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{).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

165 165 180 165 165 165 165

195 195 192 195 195 195 195

•

•
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DESCRIPTION 1 and 60 Series 2A Series 123 Series 135, 1358 and 146 Series 4 Series
153 Series

*NUT AND BOLT TORQUE
DATA (Foot-pounds torque)

Cylinder head, nut to stud ..... 47 85 85 85 85 73

Connecting rod, nut to stud .... 18 45 46 46 46 43

Crankshaft pulley nut ........ --- --- 140 140 140 ---
Main bearing, nut or bolt ...... 58 78 78 78 78 78

Flywheel bolt ............. 47 41 41 49 49 67

Manifold, nut to stud ........ 23 23 35 35 34 53

Idler gear shaft nut or cap
screw ................... 95 80 --- --- --- 80

Spark plugs ............... 33 33 33 33 33 33

Crankcase oil pan ........... 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

53 53 53 53 53 53 43

80 80 80 80 80 80 80

33 33 33 33 33 33 33

•

•

•
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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-curinq, 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 wi" 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. UNFI LLED 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 300oF. (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 trichlorethylene or 1-1-1 trichlorethylene). Allow
surfaces to dry for 3 to 5 minutes before applying compound.
In blind holes be sure to remove a" 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 U
Fi" 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 1800
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 V
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.
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• APPLICATION - Continued

FaceSealant(PlasticGasket)

Spread an even coat (1 cc per 40 sq. inches) on one of the
mating surfaces.Assembleand 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 gradeswithout use of any
primer - 6 to 24 hours at room temperature with machined
carbon steel parts. Higher temperatures will acceleratecure
and lower temperatures will retard cure. Other basemetals
will provide more or lesscatalytic effect on cure.

B. Primed surfaces - 2 to 6 hours. This may be speededby
pretreating mating surfaceswith specialprimers. Somemetals
(such as zinc and cadmium plate, anodized aluminum, and
passivated stainless steel) are inactive and require heat or
primer to cure the compound.

•

•
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C. A fast curing type primer will fix parts for normal
handling in 10 to 15 minutes and will achieve75 percent of
ultimate strength in 1 hour and full cure in 2 to 4 hours.

REMOVAL

Partsdifficult to remove can be preheatedto 4000 to 5000F
prior to removal.

APPLICATION AT LOWTEMPERATURES

A. Without special precautions, these compounds can be
applied and will cure at temperatures down to 500F, and at
that temperature full strength will be obtained within 72
hours.

B. At temperatures from 500 to OOF,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 OOF, only if heat is usedto acceleratethe cure as
follows:

1500 F for 60 minutes
2000 F for 45 minutes
2500 F for 30 minutes
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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 IH 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 ON LY
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
5/8 115 155
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
necessaryfor 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 fastenersor tapped holes, spannernuts,
fine thread fasteners, jam nuts, and caseswhere loading or
distortion arecritical factors.

GENERAL

TORQUE VALUES FOR HOSECLAMPS

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 Minu. 5 in. II». (0.6 NM)

Radiator, Air Hydraulic
Cleaner, Boou, etc. System

Clamp Inch Newton Inch Newton
Type & Size Lbs. Meten Lb•• Meten

"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

o
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NOTE: For electrical components, except distributor, on
applications other than Power Units, refer to ChassisService
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 ampsat 65 ampsat 60 ampsat 70 ampsat 49 amps (min)
5.7 volts at 5 volts at 5 volts at 5.65 volts at at 10.6 volts
5000 rpm 6000 rpm 6000 rpm 3000 rpm at 6200 rpm (min)

Lock Test 8.5Ibs. ft. 15 Ibs. ft. 15 Ibs.ft. 19 Ibs. ft.
at 450 amps at 570 amps at 600 amps at 500 amps -------
at 3.75 volts at 3.15 volts at 3 volts at 3 volts•

GENERATOR CHART A

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 (SeriesB)
and UC-153 1100374 1118999 ----
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FUEL PUMP (A.C.)

U-123
U-1 U-2A U-135 U-4 U-164, U-169 U-6, T-6, U-264 Older 4, 6
UC-60 UC-135B U-175 U-9, T-9, U-281 and 9 Serie

Model No. -- 1537313 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

Regularor
Attachment -- Attach. Attach. Attach. Attach. Regular Regular

u
CARBURETORS·(UP-DRAFT-GASOLINE)

Model Number EngineModel Model Number EngineModel

IH 3/4" U-1, UC-60 IH D-lO, 1" U-4

Zenith 67 x 7 U-2A, U-123 U-6, T-6, U-164

Zenith 68x 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 SheblerTSX U-2A*

Carter UT U-2A, U-123 IH 1-3/8" U-9, T-9

* - Distillate or Kerosene.

SPARK PLUGS

Spark GapWhen UsedWith
Combination

Models Gasand/or LPGor Thread Hex. Size
Gasoline Natural Gas Diameter Inches

All 0.023 - 0.028 0.Q15- 0.020 18mm 7/8

135Band 153 SERIES

ALTERNATOR WITH INTEGRAL VOLTAGE REGULATOR

Delco-Remy
Cold Output At RatedAlternator

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 4.0- 12 # 30 6500 30

4.5

# - Voltmeter not neededfor cold output check. Load battery with carbon pile to obtain maximum output. Refer to
Delco-Remy servicemanual 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

395330 R92 1.17 - 1.31 5300 - 6300 20 K.V. 6.1 - 6.2

395331 R92 4.25 - 4.6 6600 - 7700 18 K.V. 12.2 - 12.4

(*) - Ambient temperature of 750 F.

• NOTE: For detailed information on the repair, test and adjustment of alternator, cranking motor, voltage regulator
and distributor, refer to Delco-RemyServiceManual Form No.1. 2. Delco-RemyServiceManual may be purchased
from United Motors Service,Division of GeneralMotors 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 easierwill 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
operationsare begun.Many engineparts giveexternal evidence
of some failure or defect which can be looked for when the
engine is later disassembled.For example, a heavyaccumula­
tion of oil or greaseat somespot might indicate a leaking seal
or gasket; or, excessiverust 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 enginedisassembly
is started, the outer surfaces should always be given a
thorough cleaning. Methods usedwill dependon the facilities
available or other local conditions. The dry steam vapor
method is recommended since this is both fast and effective.
After steamcleaning, 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 crankcaseor cylinder block should
be checked for evidenceof freezing around core plugsor for
actual breaks in the water jacket.
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Engine Fails to Turn Over

. . . . . . . . . . . . . . Refer to "Cranking Motor Will Not Operate or Operates
Slowly."
Refer to "Battery Testing Chart," Par.4.
Inspectground cable and battery-to-starting switch cable for
any faults which may cause shorting; also inspect for in­
correct connections. Replacecablesif necessary.
Replacestarting 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"

PROBABLE CAUSE

1. Cranking motor inoperative or defective

2. Battery fauIty .
3. Cablesand terminals faulty .

4. Starting switch button defective .
5. Internal seizure .

6. Engineoil too heavy .

u
REMEDY

ENGINE

u
EngineTurns But Will Not Start

1. Fuel system faulty

a. No fuel in tank .
b. Fuel pump bowl screenclogged .
c. Water in gasoline .

d. No gasolineat carburetor .

e. Carburetor choke doesnot closecompletely .
f. Dirt in carburetor fuel passagesor jets .
g. Low fuel level in bowl .

2. Battery charge low and doesnot turn enginefast enough ..
3. Ignition systemfaulty

a. Broken distributor rotor .
b. Moisture in the distributor .
c. Condensershorted or open .
d. Broken distributor cap .
e. Excessivelypitted distributor cap contact terminals .
f. Points not properly adjusted .
g. Short or open circuit in distributor .
h. Ignition circuit broken .

i. Wet or fouled spark plugs .

j. Crackedor broken spark plug insulators .
k. Ignition switch inoperative .

4. Carburetor choked too much .

5. Air intake restricted or exhaust clogged .

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

Clean fuel line from tank to carburetor; clean fuel inlet
screenin carburetor.
Check fuel pump asoutlined in Section 8.

Check linkage and check choke valve plates for bends.
Cleancarburetor.
Adjust float level as specified in reassembly instructions.

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

Replacerotor.
Removecap and rotor and dry thoroughly.
Replacecondenser.
Replacecap.
Cleancontact terminals with fine sandpaper.
Readjustpoints. Refer to "SERVICE CHARTS."
Correct or replace.
Check cable from distributor cap-to-ignition coil and check
spark plugsfor correct wiring or looseconnections.
Remove spark plugs, wipe off moisture and dry plugs.
Remove carbon. Reset plug gap, refer to "SERVICE
CHARTS."

Replacespark plugs.
Placea jumper wire acrossthe 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
againto start engine.

Servicethe air cleanerand cleanexhaust.

1. Water in gasoline

Missingand Backfiring But Fails to Start

2. Air leaksaround intake manifold .
3. Improper firing order .

4. Distributor or magnetonot correctly timed to engine .
5. Moisture in the distributor .
6. Distributor cap shorting out .

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
plugsand distributor cap.

Check and adjust timing. Refer to Section 11, 12 or 12A.
Removecap and rotor and dry thoroughly.
Check for loose contact terminals or dirt in cracked cap.
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REMEDY

1. Distributor

ExcessivePinging - Detonation

ENGINE

a. Point gap incorrect .
b. Spark advancedtoo far .
c. Fouled spark plugs .

2. Carburetor

a. Main metering systemtoo lean .
b. Float level set too low .

3. Improper or broken thermostat causingoverheating .
4. Cylinder headnot bolted down tight .

Readustpoint gap. Refer to "SERVICE CHARTS."
Checkand adjust timing. Refer to Section 11.
Clean and reset plugs. Refer to "SERVICE CHARTS."

Refer to Section 10.
Check float leveland reset. Refer to Section 10.

Replace.
Torque cylinder head bolts. Refer to Section 2 for tighten­
ing chart. Refer to Section 1, "SPECIFICATIONS" for
correct cylinder headtorque.

Missingor Cutting Out at High Speed

1. Distributor breaker plate not grounded properly .
2. Primary lead not tightened or partially broken .
3. Weakpoint spring tension .
4. Spark plugs faulty .

5. Point gap incorrect .
6. Low voltage to spark plugscausedby defective coil .
7. Carburetor

a. Float level set too low .
b. In.op~rativ~accelerator pump .
c. Dirt Inmain Jet .
d. Partially closedchoke plates .
e. Restriction in filter .

8. Defective fuel pump .
9. Poor compression

a. Headgasket leaks .
b. Burned valves .
c. Worn piston rings .

Checkground leadwire and screws.
Check primary leadwire and screws.
Adjust point spring tension or replace points and spring.
Check plug gap. Refer to "SERVICE CHARTS," for correct
plug gap. Replaceplugs if necessary.
Readjustpoint gap.
Replacecoil.

Check float level and reset if necessary.Refer to Section 10.
Repair or replace.Refer to Section 10.
Cleanout main jet. Replaceif necessary.
Reposition choke control linkage.
Cleanout fuel inlet filter in carburetor.

Check the fuel pump asoutlined in Section 8.

Replaceheadgasket.
Grind valves.
Replacepiston rings.

1. Moisture in fuel tank
2. Air cleaner

EngineDoesNot Develop Full Power

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

a. Air cleanerclogged .
b. Oil level too high .

3. Pre-cleanerclogged (when used) .
4. Insufficient fuel .
5. Poor fuel .
6. Distributor or magneto

a. Point gap incorrect .
b. Ignition timing incorrect .

7. Low voltage to spark plugscausedby defective coil .
8. Fouled spark plugs .

Removeand clean. Refer to operator's manual.
Removeoil cup and pour off excessoil.

Removeand clean.
Check fuel tank.
Useproper gradefuel.

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

Replacecoil.
Cleanplugsand resetthe gaps.Refer to "SERVICE
CHARTS."
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PROBABLE CAUSE REMEDY

9. Carburetor

EngineDoesNot Develop Full Power - Continued

ENGINE

a. Float level set too high or low .
b. Accelerating pump not operating .
c. Poweror economizer valve inoperative .
d. Choke plate partially restricted .
e. Restricted throttle linkage .
f. Leaky carburetor fuel valve .

10. Defective fuel pump .
11. Insufficient air to engine .
12. Late valve timing .
13. Air leaksaround intake manifold .
14. Exhaust restricted .
15. Lack of compression .
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 asoutlined 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 gasketif necessary.
Removerestriction.
See"Lack of Compression" in this chart.
Refer to Section 9.

Lossof Oil Pressure

1. Low lubricating oil level .

2. Cloggedoil filter .
3. Oil leaks .
4. Engineoil pressureindicator or line defective .
5. Worn main, connecting rod or camshaft bearings .
6. Dirt in oil filter relief valveor relief valvespring broken .
7. Oil pump worn .
8. Oil diluted or not asspecified .
9. Defective cylinder headgasket .
10. Broken valvespring .

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

Changefilter element.
See "Excessive lubricating oil consumption" in this chart.
Replace.
Replace.Refer to Sections3, 6 or 7.
Cleanvalveor replacespring.
Repair or replace.
Changeoil regularly usingcorrect grade.
Replace.
Replace.

Lack of Compression

1. Valvessticking .
2. Worn pistons, ringsand cylinder walls .

Cleanvalveguidesand stems.Grind valvesif needed.
Replace pistons, rings and rebore cylinder block or replace
sleeve.Refer to Section 3.

Smoky Exhaust

1. Engineoverload .
2. Incorrect grade lubricating oil .
3. Worn valveguides,valvestems,pistons and sticky or

worn oil control rings .
4. Distributor or magnetonot properly timed .
5. Defective fuel pump .
6. Too much oil in air cleaner .
7. Air cleaner pipe clogged .
8. Pre-cleanerclogged .
9. Incorrect valveadjustment .

Reduceload.
Usegradeof 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.
Removeair cleanerand removeany excessoil.
Removeair cleanerand clean pipe.
Removeand clean.
Adjust valvesproperly.

u

EngineOverheats

Check levelof coolant in radiator and add necessarycoolant.
Check for leaks.

Tighten cap.
Tighten hoseconnections.
Checkand 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
levelgauge.

1. Insufficient coolant in cooling system

2. Radiator cap loose .
3. Loosehoseconnections .
4. Fan belt slipping .
5. Cooling systemclogged .
6. Dirt and trash on outside of radiator .
7. Lack of sufficient lubricating oil .
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EngineOverheats- Continued

ENGINE

8. Engineoverloaded .
9. Cloggedoil filter .
10. Thermostat inoperative .
11. Water pump defective .
12. Engineoil diluted with fuel .

Reduceload.
Replacefilter element.
Replacethermostat.
Repair pump.
Drain oil and refill using correct grade.

1. Oil leaks .

ExcessiveLubricating Oil Consumption

2. Worn valveguides,piston rings, pistons and cloggedoil
control rings .

3. Incorrect gradeof lubricating oil .
4. Overheatedengine .
5. Excessiveoil poured into crankcase .

Check and service where necessary,valve covers, tappet
cover plate, crankcase front cover, oil sealsat front and
rear of crankshaft, oil pan plug and gasket,oil filter and oil
pressureindicator tube.

Replaceworn parts.
Usegradeof oil specified in operator's manual.
Refer to "Engine Overheats" in this chart.
Drain oil and add amount specified in operator's manual.

ExcessiveFuel Consumption

1. Distributor or magneto

a. Point gap incorrect .
b. Ignition timing incorrect .

2. Low voltage to spark plugs causedby defective coil .
3. Worn or fouled spark plugs .
4. Carburetor

a. Float level set too high .
b. Poweror economizer valvestuck open .
c. Leakingneedleor seat .
d. Choke plate not fully open .
e. Carburetor adjusted too rich .
f. Fuel strainer leaking .
g. Leaky carburetor fuel valve .

5. Fuel pump pressuretoo high .

6. Restriction in air cleaneror cleaneroil level too high .....

EngineNoises

1. Loosepiston 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 the noise stops .

2. Loosepiston - flat slapwhen advancingenginespeed
under load .

3. A metallic knock when idling and retarding enginespeed,
but disappearsunder load indicatesworn or loose
connecting rod bearings.The bearingsat fault can be
found by short-circuiting the spark plugsone at a time
with the engine running. The noisewill disappearwhen
the plug in the cylinder with looseconnecting rod
bearingsis short-circuited .

4. Constant rapid clicking indicates incorrect valveclearance.

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

Replacecoil.
Cleanand resetplugs. Refer to "Service Charts."

Check float level and reset. Refer to Section 10.
Repair. Refer to Section 10.
Repairor replace.Refer to Section 10.
Reposition choke control linkage.
Adjust carburetor. Refer to Section 1O.
Tighten bail nut or replacegasket if necessary.
Clean valve. Replace valve and seat if wear is noticed.

Perform pressuretest (Section 8, Par. 2). If pressureis above
maximum in "SPECIFICATlONS," Section 1, repair or
replacefuel pump.

Serviceair cleaner. Refer to the operator's manual.

Repairor replace.

Replacepiston and sleeve.

Replaceworn bearings.
Adjust valveclearance.
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Bearing Failure

ENGINE

1. Low oil pressure .
2. Lack of oil .
3. Engine runs too hot .
4. Loosebearings .
5. Improper lubricating oil .

6. Foreign materials entering engine .

7. Oil linesclogged .
8. Connecting rod bent .
9. Crankshaft out of alignment .

Refer to problem "Loss of Oil Pressure."
Maintain proper oil level. Check for leaks.
Keepengineat normal operating temperature.
Install new bearings.
Use a suitable oil of noncorrosive type, correct grade and
viscosity.
Useclean oil containers when filling enginewith oil and see
that all gasketson the engineare in good condition.

Cleanall oil passages.
Align or install new connecting rod.
Straighten or install new shaft.

ValvesSticking

1. Valve springsweak or broken .
2. Gummy deposits from inferior fuel or oil .
3. Valve stemsscoredor carboned .
4. Insufficient clearancebetweenvalvestemand guide .

Install new springs.
Cleanand useproper fuel or oil.
Clean. Install new valvesif necessary.
Reamguidesfor proper clearance.

Piston and Cylinder SleeveWear

1. Oil of unsuitable gradeor viscosity .
2. Piston rings stuck or broken .
3. Lack of oil .
4. Foreign materialsentering engine .
5. Piston rings not fitted properly to cylinder .

6. Dirty containers usedfor lubricating oil .

Changeto oil of suitable specifications.
Install new rings.
Keepoil 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 usedwhen filling crankcase.

EngineOperatesUnevenly and Vibrates

1. Valve and spring assemblyinoperative .
2. Governor inoperative or not correctly adjusted .

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

Poor Compression

1. Piston ringsworn, broken or cracked .
2. Cylinder sleevesexcessivelyworn .
3. Valvesdamaged .
4. Broken valvesprings .
5. Worn cylinder headgasket .
6. Valve seatsworn or damaged .
7. Worn pistons .
8. Excessivevalveguide wear .
9. Sticking valves .
10. Faulty valveaction .

Install new rings.
Install new sleeves.
Install new valves.
Install new valvesprings.
Install new gasket.
Grind the valveseats.
Install new pistons.
Install new valveguides.
Freethe valvestemand correct the cause.
Adjust the valveclearance.

Defective Cooling System

1. Insufficient water .
2. Faulty thermostat ..............................•
3. Dirty water .
4. Defective connections .
5. Radiator defective .
6. Fandefective .
7. Defective overflow pressurevalve (if equipped) .
8. Defective water pump .

9. Waterpump leaks .

Add water, inspect for leaks.
Test. If necessary,replace.
Drain and cleansystem.
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.
Repairor replacepump.
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Defective Cooling System - Continued

ENGINE

10. Dirty, scaledcoolant passages .
11. Radiator clogged .
12. Fan belt slippage .

ELECTRICAL

Cleanand flush passages.
Flush out radiator.
Checkthe tension; replaceif greasyor worn.

DischargingBattery

1. Connections loose .
2. Short circuits .
3. Connectionsdirty or corroded .
4. Voltage control unit out of order .
5. Generator not charging .
6. Battery casecracked .

Tighten connections.
Locate shorts and correct cause.
Cleanconnections.
Adjust or replacecontrol unit.
Check voltage control unit and make necessaryadjustments.
Install new battery.

Battery Overheating

1. High charging rate .
2. Voltage control unit out of order .

Inspectvoltage control unit.
Adjust voltage control unit. If necessary,replace.

Batteries Fully Chargedand GeneratorChargingRate High

1. Poor ground connection at voltage regulator .
2. Improper voltage regulator setting .

3. Defectivevoltage regulator .
4. Grounded generator field circuit (in either generator,

regulator or wiring) .

Checkground wire and connections.
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
ServiceManual). 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 ServiceManuaL)
(See"Improper voltage regulator setting.")

(See"I mproper voltage regulator setting.")

Batteries Low in Chargeand Low or No Generator ChargingRate

1. Looseconnections, frayed or damagedwiring .
2. Defective batteries .
3. Low voltage regulator setting .

4. Oxidized regulator contact points .
5. Defectivegenerator .

Checkwiring.
Checkbatteries (Refer to "Batteries" in Section 13.)
Momentarily touch a jumper from the "F" terminal on the
regulator to the ground terminal on the regulator and in­
crease the generator speed. If output does not increase,
check generator for no output. (Refer to Delco-Remy
ServiceManuaL) If output does increasethe regulator is at
fault. (Refer to Delco-Remy ServiceManuaL)
Refer to Delco-Remy ServiceManual.
Refer to Delco-RemyServiceManual.

No Generator Output

1. Worn brushes .
2. Burned commutator bars .
3. Sticking brushes .
4. Rough,dirty or greasycommutator bars .
5. Commutator out-of-round .
6. Low brush tension .

Replacebrushes.
Recut commutator.
Cleanbrushes.
Cleancommutator bars.
Recut commutator.
Adjust or replacebrush springs.
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Ammeter Shows Discharge with Engine Operating

1. Generator inoperative .
2. Faulty generator relay ..
3. Short circuits .
4. Fan drive belt loose or broken .

Service or replace generator.
Adjust relay or replace, if necessary.
Test cables for shorts.
Tighten or replace belt.

Noisy Generator

1. Loose mountings .
2. Loose pulley .
3. Worn bearings .

Tighten mounting bolts.
Tighten pulley.
Install new bearings.

Ammeter Pointer Fluctuates Rapidly

1. Shorted or loose connections .
2. Generator defective .
3. Fan drive belt loose or broken .
4. Low idling speed .

Test for short circuits and tighten connections.
Service or replace generator.
Adjust belt; if necessary, replace.
Adjust idling speed; check voltage control unit.

Cranking Motor Will Not Operate or Operates Slowly

1. Faulty battery .
2. Cables or terminals loose or defective .

3. Starting switch defective .

4. Cranking motor burned out .
5. Commutator worn or dirty .
6. Brushes not making proper contact .

Recharge, or install new battery.
Check all cables for secure mounting to terminals. Replace
all corroded or broken cables.
Inspect for burned or corroded switch parts. Clean up the
points.

Install a new cranking motor.
Remove cover band and clean commutator. Inspect brushes.
Inspect to see that brushes are seating properly.

Distributor Inoperative

1. Contact lever spring broken due to corrosion attacking
metallic materials .

2. Wiring to or from distributor broken, frayed or damaged
by moisture, oil or corrosion .

3. Poor electrical connections at distributor or plugs .

4. Rotor or cap cracked or having carbonized surfaces
providing escape for current to ground .

5. Condenser short-circuited due to insulation breakdown
caused by cracks in condenser sealing materials allowing
moisture to enter .

Replace spring and clean distributor carefully to avoid
repetition.

Inspect all wiring and replace if faulty.
Inspect connections and be sure they are free from dirt and
oil.

Replace rotor or cap if necessary.

Inspect condenser and sealing for cracks. Replace condenser
if necessary.

Distributor Contact Points Burned or Pitted

1. Points set too closely .
2. Excessive resistance in condenser due to broken strands

in condenser lead .
3. High voltages due to overcharged battery (high voltage

in starting system may be caused by loose connections
at batteries, etc.) .

4. Oil or foreign substances on contact points .
5. Hexagon shaft or rubbing block in distributor worn .

Inspect to ensure correct clearance.

Replace as necessary.

Check voltage in battery. Check connections for secure
fitting on terminals. Clean points.

Clean points.
Replace as necessary.
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Intermittent Sparking

1. Weaktension on distributor contact points. Vibration
causingchatter .

2. Dirty points or incorrect setting on contact point gap .
Correct tension.
Cleanpoints and check contact gap.

WeakSparking

1. Dirty distributor contact points or poor rotor
connections .

2. Leakageof current to ground due to faulty wiring .

MAGNETO

Clean contacts and wipe off rotor with carbon tetrachloride
on clean cloth.
Inspect wiring for fraying and broken strands. Replace.

1. Defective magnetoor magnetodrive

MagnetoDoesNot Turn

Test magnetoand make necessaryadjustments.

MagnetoTurns But No Spark isGenerated

1. Defective impulse coupling action .
2. Shorted coil .
3. Badpoints or condenser .
4. Faulty grounding switch .

Test for impulse action.
Replacecoil.
Dresspoints or replaceasnecessary.
Repair or replaceswitch.

No Spark at Distributor Cap

1. Defective cables .
2. Defective magnetoparts .
3. Defective magnetobreaker mechanism .

Check cables;replace if necessary.
Test magneto, and replacedefective parts.
Checkand make proper adjustments.

MagnetoTurns, Spark is Generated,But EngineDoesNot Develop Full Power

Adjust timing, magnetoto engine.
Install new plugs.
Servicespark plugsand inspect entire wiring system.

----- - - - - - .. - - - - - - --------------

1. Timing defective .
2. Spark plugsdefective .
3. Intermittent spark .
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HYDROMETER TEST 800F)
(SEE NOTE "A" BELOW) CONDITION

A. 1.250 to 1.2BO
Specific Gravity

B. 1.225 to 1.250
Specific Gravity

C. Less than 1.225
Specific Gravity

D. Cells show more than 25
points (.025 Sp. Gr.)variation
in gravity.
Look for:

Charged.

Fair.

Poor.

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 premature
failure.

No remedy is required if variation among the cells is not over
.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.

Advisable to recharge, especially in cold weather. Adjust 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. uBattery should be recharged. Adjust gravity of cells if not
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 1.2BO-
1.290 at BooF 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 extremely low or high.

VOLTMETER TEST REMEDYCONDITION

E. If the voltage drop is more
than .2 volt (2/10) between
the cranking motor cable
and the frame while cranking,
look for:

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

F. While operating the cranking Defective Cell or cells.
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:

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 "0."
o

The presence of short circuits in the wiring can be determined by switching off all electrical equipment and, with the ground
strap connected, tapping the other cable terminal against its battery post. Sparking will be produced if there is substantial short
circuit in the wiring. Be sure that fuses have not been burned out before making the test. To detect a very slight short circuit,
place a low reading ammeter in the circuit.



GENERAL• 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, asneeded.

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,usinga 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 caseassemblythoroughly.

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.

•

•
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8. Check the distributor points, cap and condenser. Replace
necessaryparts and resetpoint gap.

9. Check the spark plugs. Replace broken plugs and clean
and resetall plugs to be reinstalled.

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 engineperformance.

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

12. Check all switches.

13. Removeand cleanthe carburetor inlet screen.

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

15. Check the float valveassemblyfor 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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u
6. MOUNTING ENGINE TO STAND
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1, Removethe 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 earsFES 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 FES6-4

Exhaust Valve Guide tool FES6-5

5 Water PumpOil Seal SE· 1721
Installer

Puller FES33-1
6 Puller ** 1020323 R91

Camshaft BearingPuller PLT· 543 or
FES 101

7 Oil SealDriver FES6-15

ImpulseCoupling Re·
moving Tool SE . 912

12 Inner RacePuller Tool SE-839
Magneto BearingRace
Puller SE-1020

Magneto Bearing Race
ReplacerTool SE· 1021

u

(*) _ For Pay Line Tool numbers, (PLT) order from Tool
ManuaIISS-1531. For Farm Equipment Tool numbers, (FES)
order from Tool Manual GS5-1251. For truck Tool numbers
(SE), order from Tool Manual CTS-1147.

(**) - Tool no longer available.



MANIFOLDS, CYLINDER HEAD AND VALVES

• MANIFOLDS

1. DESCRIPTION

(SeeFig. 1 and 2)

On 4-cylinder engines,both the intake and exhaust manifolds
are combined in one casting which is stud-mounted to the
left sideof the enginecylinder head.Two gasketsare usedfor
the front and rear sectionsof the manifold.

•
Manifolds on the high compression gasoline enginesdo not
havea manifold heat control suchas is fitted on medium and
low compression distillate or keroseneengines. The adjust­
able heat control on the latter allows the operators to
control the intake manifold jacket temperature to meet con­
ditions of load, air temperature, and fuel used(Fig. 3).

The high compression gasoline engine manifold is not equip­
pedwith a heat shield.

•

Fig. 1 - The Gasoline-Distillate Engine Showing "Hot" Type
Manifold, Heat Shield and Heat Control Assembly.

2. REMOVAL

1. Loosen the hose clamps that securethe air pipe hose to
the carburetor and to the air cleaner. Removethe air cleaner­
to-carburetor pipe with hoses.

2. Disconnect the choke control rod from the carburetor
starting shutter by removing the cotter. Pushthe rod to the
rear.

3. Turn off the fuel and disconnect the fuel line from the
carburetor.

4. 175 AND 281 SERIES: Removethe cap screwsand lock
washers that secure the governor throttle shaft housing to
the carburetor (Fig. 5).

SECTION 2
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60, 135, 1358, 146 AND 153 SERIES: Disconnect the
governor connecting rod from the carburetor.

•Fig. 2 - The High CompressionEngineShowing "Cold"
Manifold

Fig. 3 - Intake Manifold HeatControl (281 Series).

5. NOT 60, 135, 1358, 146 OR 153 SERIES: Removethe
cap screws and lock washerswhich securethe throttle shaft
retainer plate to the governor control rod housing.

6. NOT 60,135,1358,146, OR 153SERIES: Removethe
cap screwsand lock washerssecuringthe control rod housing
and the governor housing together. Push the throttle shaft
housing to the front to disengagethe throttle shaft from the
carburetor.


