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INTRODUCTION

The instructions” oritainéd in this service man-
ual are for the 1n.format1on and guidance of ser-
vicemen who are responsible for overhauling
and repairing any part of International 14, 14A,
18, 18A and 691 Series Diesel Engines.

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

LUBRICATION

Instruction on the lubrication of each assembly

is given in the Lubrication Chart in the opera-
; tor's manual for the particular engine. When
““assembling any parts, always coat all wearing
~."surfaces with the lubricant specified in the
schart.  Except for such. installations as taper

~dry, use sufficient quantities of lubricant to

. prevent any danger of seizing, scoring, or ex~
.-cessive wear when’ the assembly is first oper-
ateds  Failure to prov1de "starting lubrication'
‘ ‘may result in serious damage,

GASKETS AND SEALS

big e new gaskets and seals. When in-
llng a leather seal, be sure to install it as
ified:in the instructions. Be extremely
‘careful not to damage the seal in any way dur-
hg 1nstallat1on.

DIESEL"FUEL SYSTEM

deta11ed 1nformat1on on the diesel fuel system
: r_ed “refer to the "DIESEL INJECTION
"‘MP SERVICE MANUAL, " ISS-1003,

SERVICE TOOLS

ti’orial diesel engines aré designed so

" service tools are required other than
‘the mechanic's tool kit, However,

ie use of inexpensive special service
ént will facilitate work, such equipment
ioned in this manual. Other 'than this,
: vicemen will select such

_ine IH parts,
.ﬂinS, etc.; whose surfaces should be clean and‘, &

- always refer to the parts catalog fo

%691 TD'-z‘o, (200) and UD-691

tools as are required, Information regarding
special tool equipment is given in the "SERVICE
TOOLS MANUAL,'" ISS-1002, The IH Con-
struction Equipment distributors and dealers
have most of this equipment and are in an ex-
cellent position to service these engines,

SERVICE PARTS

IH Engines deserve genuine IH service parts,
The best material obtainable and experience
gained through many years of engine manu-
facutring, enable International Harvester to
produce quality that will not be found in imi-
tation or '"just as good' repair parts. No.ser-
viceman can afford to guarantee a repair jcb
that:is not serviced with genuine IH parts. No
owner should be satisfied with other than genu-

For the correct service parts to be used,
ticular engine. The loose-leaf part:
are accurate and are brought up to ¢

ally by issuing new pages covering an
in part numbers.

SERIAL NUMBERS

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

"ENGINE APPLICATION CHART

Series Machines used on
14 TD-14, UD-14
14A TD-14A, UD-14A,
TD-14A (141), TD-14 (142)
18 TD-18, UD-18
18A TD-18A, UD-18A, .
' TD-18A (181), TD-18 (182)

=:<Through6qt this ma.n{iﬁal, Fall references to
18A series also include the 691 series engines.
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1. DESCRIPTION

The 14 and 18 series diesel engines are 4 cycle,
valve-in-head type. A built in gasoline-conver-
sion starting system is a basic design feature
of these engines. The engine is started on
gasoline, and after a brief cylinder warm-up

is changed over manually to operate as a full:
diesel engine. For a complete description of
the gasoline conversion starting system, refer
to Section 8, "COMPRESSION RELEASE ‘
MECHANISM. "

The crankshaft main and connecting rod bearing
journals are induction hardened. Steel-backed
babbitt main bearings support the crankshaft
with the center bearing absorbing the crank-
shaft end thrust. These bearings are the pre-
cision insert type and require no fitting during
assembly or replacement.

The camshaft is supported by babbitt-lined
steel-backed bearings and is driven by the idler
gear. The end thrust of the camshaft is con-
trolled by a thrust flange located between the
front camshaft journal and the camshaft journal
and the camshaft gear.

The aluminum alloy, tin-plated, solid-skirt
pistons are cam ground, and are fitted with four
compression and two oil control rings. The
full-floating type piston pins are held in place

by snap rings at the ends of each pin.

The cylinder sleeves are the replaceable wet
type and are heat treated to file hardness for
maximum service. An '"O'" ring, seated in the
lower end of crankcase sleeve bore, provides
an effective seal between the cylinder sleeve
and the water jacket surrounding it.

* GENERAL

TR 3
rods and caps are numbere&%?for idéntifica
& ‘ ;

The connecting rods are heat
steel and contain a bronze b

end for installation on the pigtotipi
lower end and cap contain thé locking type
selective fit bearing inserts3$ e gt

fitting during asSembly or 1‘3@ ht. “The

and reassembly.

i

the camshaft. Oil is drawn from the oil
the pump through a screen or float and is:
tributed under pressure, through rifle~drilled-
passages in the crankcase, crankshaft, connect
ing rods and cylinder heads. A doublg
by-pass or full-flow lubricating oil filte
tively cleans all of the lubricating oil. A
case breather and cylinder head breather
sures positive crankcase ventilation.

Coolant is circulated through the engine and:

radiator by a belt driven centrifugal watet - -
pump mounted at the front of the engine
thermostats located in the water outlet
(18 series) and one located in the 'w
(14 series) control the coolant te peratu
the system. : o

The.diesel fuel system consistsiof the fuel
fuel filters, a water trap, a fuel transfe
(on power units), an’ injection pump
nozzles and lines. The 1'8;fserie$"'en
‘equipped witha twin plunger inj
is base mounted to the side ¢ L
The 14 series engines aré equipp
plunger injection pump-and is flange
the crankcase front platei For complete’d
tailed information on all diesel fuel system
components refer to the !DIESEL INJECTIO
PUMP SERVICE MANUY S 18S-10034 .
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~ Section 1 GENE
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2. SPECIFICATIONS .

Engine

14 Series includes TD-14 and UD-14
14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

18A Serigs includes TD-18A, TD-18A (181), TD-18 (182), TD-20 (200 & 201), UD-18A, and UD-691

'DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

GENERAL DATA

Number of cylinders .
Type of cylinder sleeves
Bore and stroke - inches
Displacement - cubic inches,
Engine speed - rpm

Full load, governed .

High idle . . . :

""ress1on pressure psi
sured at 1000 rprn)

4

Replaceable, wet
4-3/4x 6-1/2
460.7

1350 UD-14

1500 + 10 UD-14A @
1650 £ 10 UD-14A C—DC—D
1400 TD-14

1400 TD-14A

1500 TD-14A (141)
1650 £ 10 TD-14 (142)

1500 UD-14

1635 £ 30 UD-14A Q@

1800 + 30 UD-14A G@ -

1555 TD-14

1555 TD- 14A

1635 = 30"D-14A (141)
1800 + 30 TD-14%{142)

450-550
900-1200

6.45:1
15,0:1

423-467 (14)
513-567 (14A)

6

Replaceable, wet
4-3/4 x 6-1/2
691.1

1600 UD-18A

1300 TD-18

1350 TD-18A

1450 TD-18A (181)

1450 £ 10 TD-18 (182)%
1550 £ 10 TD-18 (182)%*

1550 £ 10 TD-20 (200)°

1600 £-10UD- 691
1555 UD-18 ~

1775 = 30 UD-18A

1445 TD-18

1500 TD-18A

1580'% 30 TD-18A (181)
1580 = 30 TD-18 (182)%*"

“1690 £ 30 TD-20 (200)
1745 = 30 UD- 691 e
 450-550 :
~“900-1200

6.45:1
15.0:1
423.467 (18)°
513-567 (18A)

690 % 30'rD-18(182)*#"‘

*’ v . R

T serial numbeér TD-182-36101 to 38639
: *Tractor chassis -serial number TD-182-38640 up.
@Tractor chassis serial number UDF-20001"to 40040, =

.G{I‘I;a.cto; chassis ser1a.1 number UDF-40041 up.

Max1mum perm1ss1ble Journal

Main: journal d1ameter 1nches ;

3.2475-3, 2485

3.2475-3.2485

004

.0024- 0050 (14)-
0024- 0054(I4A)

3.2475-3, 2485
3.4975-3.4985

. 004

7

.0024-.0045 (18)
.0036-. 0066 (18A)

'a,\

: PRIN'I:%D IN UNITED STATES OF, AMERICA
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14 Series includes TD-14 and UD-14

14 A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

18A Series includes TD-18A, TD-18A (181), TD 18(182), TD-20 (200 & 201), UD-18A and UD- 691

DESCRIPTION 14 and 14A SERIES 18 and 18A SERIES

Maximum permissible main
bearing clearance, before
reconditioning - inch ., . . . . 009 . . 009

End clearance -~ inch . . . . . .008-~.012 .008-.012

Maximum permissible end
clearance,; before re-

conditioning - inch . ... . . . . 024 .024
Main bearing bore in crankcase :

(line reamed), inches . . . . . 3.5515 - 3,5525 3.8015 - 3,8025 -
CAMSHAFT
Running clearance - inch , , , . .0015-,0035 .0015-,0035 '
Maximum permissible running

clearancé ~inch . . . . . . . .006 , .006

Endclearance - inch. . . . . . .005-,011 L .005-,011

“"Maximum permissible end ' '

"' clearance - inch . . . . . . . .025 Fo .025
Service bushings furnished . . ., Reamed to size Reamed to 31ze
Cam lobe 1ift, inch . « v « « « . .3115 m15 :
Maximum permissible éam- _ ,

shaft lobe wear - inch, . . . . : . 020 020
Number of teeth in drive gear ., . 54 4

. Number of bearings . . . . . . 3
Bearing journal diameter ) ’ S :

Front - inches . ... . . . . 2.6180-2,6190 2, 6180 Z
Second - inche e e 2.3680-2,3690 . :
N 1.7475-1.7485 .. .:

CONNECTING RODS

. ®; RO

Side clearance - inch . . . . . | .005-,.015
Bearing running s ERPE
clearance‘ - 7’;i‘nch e e e e e e 4 ©.0019-,0

©.0025-, 0055 (1.

: .007
i 4
B 4-11/32
1/2 - 20 NF
. PISTONS
Length over-all - inches . . . . » 6-3/16

Skirt clearance - measured
90° from pin hole R
Bottom - inch . . .. . . . . 006 ~75
Top -inch v v . . o v o v o . 008 -,
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2. SPECIFICATIONS - Continved

14 Series includes TD-14 and UD-14

Engine - Continued

14A Series includes TD- 14A, TD-14A (141), TD-14 (142) and UD-14A

18 Ser1es includes TD-18 and UD-18

18A Series includes TD-18A, TD-18A (181), TD 18 (182), TD-20(200 & 201), . UD-18A and UD-691

" DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

PISTONS - continued-

Number of rings per piston .
Number of rings below pin
W1dth of ring groove
v - ~Top compression -~ inch
Second compression - inch .
Third compression - inch
Fourth compression - inch .
Oil control - inch . . .
£ ng ‘clearance in groove
.. Top compression ~ inch .
: Second compress1on - inch , .
Third compress1on - inch,
Fourth compression - anh .
011 control —-1nch _.m;,

6

1

.1280-.1290
.1270-.1280
.1265-.1275
.1265-.1275
.2515-.2525
.0040-.0055
.0030-.0050
.0025-,0045
.0025-,.0045
.0025-.0040

.1280-.1290
.1270-.1280
.1265-.1275
.1265-.1275
.2515-.2525

.0040-,0055
.0030-,0050
.0025-.0045
.0025-, 0045
.0025-, 0040

ISTON 'I»NG"S' 3 cdfnpression ;

£ r1ngs per plston
and f1msh)

4

Tapered chrome
Tapered

.1235-.1240

. 1‘2'35'- . 1240

4

Tapered (;hrome
Tapered .

.1235-.1240’

.1235-.1240

gap, before replac1ng - inch

L014-.030 .014-,030

.070 .{O70;

2 2

1&iece slotted 1 - piece slotted

‘ iz 485 . 2490 .2485-,2490

Ring gap - inch. . 020-.036 .020-.036
.Max1mum permissible ring L

. 060 .060

PISTON PINS

D1ameter - inches P
Length - inches . . . . e e
Cle ng:e between end of

1,6250-1.6252

4.100-4.110 =

- .012-.044

1.6250-1.6252
4,100-4.110

. 012-.044

PRINTED IN UNITED STATES OF AMEhIC:A
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14 Series includes TD-14 and UD-14
14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A
18 Series includes TD-18 and UD-18

18A Series includes TD-18A, TD-18A(181), TD-18(182), TD-20(200 & 201), UD-18A and UD-691

DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

Clearance in rod bushing - inch
Maximum permissible clearance
in rod bushing,before recon-

ditioning - inch . e
Clearance in piston - inch ,
Maximum permissible clear-

ance in piston, before re-

.0005-, 0009

.004
. 0001 (tight)-.0003 (loose)

.0005-~, 0009

. 004
. 0001 (tight)-.0003 (loose)

Cold’- inch s e

conditioning - inch . .0025 .0025
'CYLINDER SLEEVES _
Diameter, inside - inches . 4,7490-4,7510 4,7490-4,.7510
Length - inches., . . . . . . 11-3/4 11-3/4
Maximum permissible :

_diameter sleeve wear (at top
“of ring travel) - inch . , . . .010 .0lo0
‘Vertical distance, top surface
of cylinder head gasket ring
" (installed)iextends above top
: .surface of ctfankcase - inch L0655 - . 0715 . 0655 - ,0715
-. INTAKE VALVES »
Stem diameter - inch . . . . .432-.433 .432-,433
Port diameter - inches 1-25/32 1-25/32
Head diameter - inches , 2 2
Stem clearance in guide - 1nch .0015 - ,004 .0015 - ,004
Maximum permissible stem

clearance in guide before re- ’

conditioning - inch . e .008 .008
Valve face angle, between seat

and bottom of valve head -

degrees . . 45 45
Valve seat angle in cylmder

head - degrees . . . . . . . 45 45
Tappet clearance .

Hot - inch, e e e e e .018 .018
Cold -inch , . . . . .. .020 .020
EXHAUST VALVES
Stem diameter = inch . . . . .431-,432 .431-.432
Port diametey = inches . 1-17/32 1-17/32
Head diameter - jnches . . 1-3/4 J1-3/4
Stem clearance in: gu1de - 1nch . .0025 - ,005 .0025 - ,005
Maximum permissible stem .
clearance in‘guide before ,
reconditioning - inch , . . . .008 .008"
Valve face angle; between seat N
and bottom of cylmder head - :
degrees . . . . . 45 1 45
Valve seat angle in cylmder 3 T

head - degrees 45 450

‘Tappet clearance :
Hot - inch. . .018
. . 020
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2. SPECIFICATIONS - Continued

14 Series includes TD-14 and UD-14

14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

: Engine - Continved

18A Series includes TD-18A, TD-18A (181) TD-18(182), TD- ZO (200 & 201), UD-18A and UD- 691

DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

INTAKE AND EXHAUST
VALVE GUIDES

Length - inches
Inside diameter - inch .
Set height of guide - inch

+ measured up from .

5 :

+4345 < ,436

1-3/8,

Top face of cylinder head

5

4345 - ,436
1-3/8 .
Top face of cylinder head: '/

INTAKE AND EXHAUST
VALVE SPRINGS

Outsidé diameter - inches .

Freeiéngﬂl-inches

Length valve open - inches .
Length va.lve closed - inches

1-37/64 (14)
1-17/32 (14A)
2-7/8 (14)
3-5/32 (14A)
2

2-1/2
147-158 (14)
115-125 (14A)

50-56 (14)
5560 (14A) .0:

1-37/64 (18)
1-17/32 (184)
2-7/8 (18)
3-5/32 (18A)
2

2-1/2
147-158 (18)
115-125 (18A)

50-56 (18)
55-60 (18A) -

jameter - inches. .

rance in guide .~ inch ,

; perm1ss1b1e stem

nce in guide’ before .
conditioning -~ inch, . . . . .
alve angle - degrees . -
seat'angle in cylinder (S

_ head - degrees ., . . co
‘Width of valve seat - mch

o Approx1mate free m

1038A (7-63)

.3710-.3720 (14)
.3085-.3095 (14A)
1-3/16 (14)

.002-,004

.008
45

45
3/64

1/64

3710- 3720 {18)
.3085-.3095 (18A)
1- 3/16(18)

1 (18A4)

1-9/32 (18)
1-3/32 (18A)
.002-.004

.008
45

45
3/64

1/64

Sy A )
- "PRINTED IN UNITED STATES OF AMERICA
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R 14 ‘Seéries includes TD-14 and UD-14
14A Series iricludes TD-14A, TD-14A (141), TD-14 (142) and UD 14A
18 Series includes TD-18 and UD-18
18A Series anludes TD-18A, TD-18A (181), TD-18 (182), TD- 20(200 & 201), UD-18A and UD-691

DESCRIPTION - 14 and 14A SERIES . 18 and 18A SERIES

STARTING VALVE GUIDES

Length - inches . . . . . .\ . . . 2-11/16 2-11/16
Ins1de diameter -~ inch ., , ., . . . .374-.375 (14) . .374-.375 (18)
" .3115-,3125 (14A) .3115~,3125 (18A)
Set height of guide - inch , ", . , . 15/16 15/16
measured downward from , , . Top face of cylinder head | Top face:of cylinder head -

STA'RTING'VALVE SPRINGS

Outside diameter - inch, , . . . . 29/32 . 29/32

Free length - inches ,., , , .. . . 1-31/32 = 1/16 1-31/32 % 1/16
Test length - inches |, , , , . . . 1-5/32 1-5/32

3 :ig-st: load - pounds , -, ., : . . . . ] 22.7 -25.1 22.7 - 25.1

”VALVE LEVER AND SHAFT

(}; } Valve lever shaft diameter - R I ' . R
- ) inch- , ., . e .9655-,9665 ©9655-.9665
e Running: clearance valve ‘ '
lever en shaft - inch, , ., ., . . . .0005-.0025 .0005-.0025

© Maximum permissible running

clearance, valve lever on .
.010 : .010
b .
+967-.968 . .967-.968

1-1/4 1-1/4

: ,VALVE TAPPETS '

Head d1ameter-1nches . Do ” 1.458-1,478
Stem diameter - inch . . &, . . . © .623-.624

Clearance in guide - inch , , . . . .0005-, 0030

 VALVE TIMING

e e e e s e 10° (14)

‘ 10° (18)

20° (14)% 20° (18)%
i 20° (14A)" 20° (184)
loses - degrees L o
o e e e e e e e 25° (14). 125° (18)
AT ‘ - : * 40° (14)* 40° (18)*

’ _ o o - 40° (14A) 40° (18A)
qﬁ I * Engine equipped with 14A or 18A camshafts and valve springs.
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2. SPECIFICATIONS . Continued

14 Series includes TD-14 and UD-14

14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

Engine - Continued

18A Series includes TD-18A, TD-18A (181), TD-18 (182), TD-20 (200 & 201), UD-18A and UD-691

DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

VALVE TIMING - Continued

Exhaust opens - degrees

before BDC , 43° (14) 43° (18)
40° (14)* 40° (18) *
40° (14A) 40° (18A)
Exhaust closes - degrees
after TDC . . . . . . . 10° 10°
* Engines equipped with 14A or 18A camshafts and valve springs. g
*+ VALVE PUSH ROD
Diameter - inch . . & 7/16 7/16 c
Length - inches 17-3/32 17-3/32 .‘
-~ CYLINDER HEAD STUDS R
Diameter - inch .. . . . . 5/8 5/8 O o @
. €YLINDER HEAD GASKET
Thickness compressed - inch .062-.067 .062-.067
~TIMING GEARS
Backlash between any pair
of gears - inch (except idler
and injection pump gear) ., .003-,006 .003-,006
 Maximum permissible backlash ‘
“between any pair of ge Y ‘be-
. fore reconditioning - inch*
(except idler and 1n_]ect10n
i pump gear) . . . e e .010 .010
““Backlash between idler gear .
“and injection pump gear - inch .003-,009 .003-,009
. -Maximum permissible backlash T
- ‘between idler gear and injection
“pump gear before recond1t10n1ng -
inch . . . . . . . .013 .013
Idler gear end clearance - 1nch e .009-.013 .009-.013
Max1mum permissible idler -
gear end clearance before re- .
‘ cond1t1on1ng -inch . .., . .020 .020 G
Idler gear bushing to shaft . .
clearance - inch . . .00}=.0025 .001-.0025 -
,Max1mum permissible 1d1er
. . gear bushing to shaft clearance -
“before reconditioning - inch . 0055 . 0055
Reain néw idlér géar bushing
I ' ' 1.500-1.501

1.500-1.501

PRINTED IN UNITED STATES OF AMERICA
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14 Series 1nc1udes TD-14 and UD-14 ) °
" ¥4A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD 14A .

18 Series includes TD-18 and UD-18

18A Series includes TD-18A, TD- 18A(181), TD-18(182), TD-20 (200 & 201), UD-18A and UD- 691

" DESCRIPTION 14 and 14A SERIES .~ 18 and 18A SERIES

LUBRICATING SYSTEM

TYPE & v oo o o o v e e e Forced feed : Forced feed

Oil filter (Purolator, radial :

fin)-type . . . . . . .. .. By-pass (14) . By-pass (18)
) ' Full-flow. (14A) ) Full-flow (18A)
Numberused., . . . . . . . . . 2 2 : '

LUBRICATING OIL VALVE LOCATIONS

Pressure regulating . . . . . . - |0Oil filter base Oil pump, (by-pa.ss system)
_ ' Oil filter base (full-flow
s ‘ , system)
) Safety . v v v 4 v 0 0 e e e e e e e e - - . Oil pump (full-flow
v . system only)
By-pass o . . . 4 4 v o4 ow e oa . Oil filter base (14A) Oil filter base (18A)
. ' < (full-flow system only) (fulliflow systém only)

LUBRICATING OIL VALVE SPRINGS

Lt

m Pressure regulating a0 G
N Free length - inches . . . . 3-39/64 (14 with by- pass - 2-25[32 - 2-27/32.(1
7 S system) » and 18A with-by-pas
|00 . system) oo
4-13/64 - 4-17/64 (14A .-‘,':4 15/64 (18A w h fulv
.| with by-pass system) IR ﬂow system) X
3-41/64 (14A with full- ANEUIN i
flow system) O A R -
Test length - inches. . . . . 2- 3/32 (14 and 14A w1th +:223/32 (18 and’ 18A "{;'mh
by-pass system) < |+ by-pass or full ﬂow (
B _system) <
1-7/8 (14A with full-flow : D
. X system) B T s
Test load - pounds . . . . .  136.3-40.1 (14 with by- | 35,15-38.85 (18 and 18A =
: : pass system) , with by-pass system) -
25.65-28.35 (14A with by- 38,95-43, 05 (L8A w/full-
' l pass or full-flow system) | = flow’ system) -
By-pass (Full-flow only) .
Free'length - inches, . . . . 5.28 - - '5,28
Test length - inches. . . . : | 2-5/32. . 2-5/32
Test load - pounds . ., . . . 9-11 : ) 9-11
Safety (Full-flow only) A ‘ ' : o
Free length - inches . . . . R TR 3-39/64
Test length - inches . . . . R T TR P S 2.3/32 8
Test load - pounds . . . . . - e e e a2 .- ' 36.3-40,1
. PRESSURE REGULATING VALVE |
r\) | Opening pressure - psi . . . . . 38-46 , -
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2. SPECIFICATIONS - Continuved
Engine - Continved
14 Series includes TD-14 and UD-14
14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A
-18 Series includes TD-18 and UD-18
18A Series includes TD-18A, TD-18A(181), TD-18(182), TD-20(200 & 201), UD-18A and UD-691
DESCRIPTION 14 and 14A SERIES 18 and 18A SERIES
LUBRICATING OIL PUMP
End play-between gear and end
plate - inch. . .0055-.0105 .0055-,0105
Clearance, gear to housmg -
inch . . o e .0080-.0095 .0080-,0095
Backlash- between 1dler and
body gears - inch .. . .008-.012 .008-.,012
Backlash-between drive p1n10n
and camshaft - inch . .005-,010 .005-,010
Drive shaft journals,
diameter - inch , .8594-,8602 .8594-,8602
Drive shaft running -
clearance - inch , , ., . , .0013-,0031 .0013-,0031
Idler gear running "
clearance - inch .0015-.0030 .0015-.0030
Clearance between oil pump , ;
body and drive pinion - inch .010-.020 .010-,020 Q
v Y
'NGINE BALANCER?* =
Backlash-between driving
~weight and driven weight
“.gears - inch . . .003-,009 | - - - - -
. Backlash-between dr1ve
gear and driving weight
_gear -inch . . . . .003-,007 | - e e - -
‘Backlash-between crankshaft
gear and balancer idler
gear - inch , . .003-,009 | - 4 - - -
Backlash-between 1d1er and
pinion gear - inch .003-.,009 - - - - -

" Balancer weight shaft bore
in housing - inches , ,

‘- Balancer weight shaft bushmg
ID (Reamed in assembly) -

i inch Lo, e e
" Balancer welght Sha.ft
Diameter - inch = ... .

Running clearance - inch .
-Balancer drive shaft
- Diameter - inch . . .
~.Running clearance - inch ; oo

o play ~inch . . e e e e
Pinion thrugt wa.sher ;
th1ckness’”j inch. R

_* F T 14A Series engmes so/f

1551038A (7:63)

equ1pped

1.1245-1.1255

.985-.986

.9825-,9830
.0020-,0035

. 7480- . 7485
.0015-.0030
.7500-. 7510

.010-.015

.178-.198

PRINTED IN UNITED STATES OF AMERICA
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14 Series includes TD-14 and UD-14

14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

Page 13

18A Series includes TD-18A, TD-18A(181), TD- 18(182.) TD-20(200 & 201), UD-18A and UD 691

DESCRIPTION

14 and 14A SERIES

18 and 18A SERIES

FUEL TRANSFER PUMP
(Power units only)

Approximate fuel pump rpm 1090 (14) 1138 (18)
: 1129 (14A 1600
Gallons per hour at normal ) (184)
temperature with a 4 foot
vertical suction lift 16 (14) 16 (18)
17 (144) 52 (18A)
WATER PUMP
TYPE o o o s o s o s o o o o o Centrifugal Centrifugal
Type of seal e e e e s e e e s Packing Packless

. Rotation . .". . .
“‘Impeller shaft dlameter - anh . .
Impeller shaft running
clearance - inch. « ¢ ¢ ¢ « « &
Clearance from face of body to
face of impeller hub - inch . . .

Clockwise
.6215-,6220

.0025-,0035

Clockwise

(Bali‘: bearing)

.182-.192 (late 18'series
without jet type co
.055-,065 (late 18 s
with jet type cooang)
.088-.098 (early 18

# ‘series)

THERMOSTATS

Number used . .
Begin to open a.t - degrees .
Wide open at - degrees

165° F
190° F.

165’:}3‘.
190 F.

FAN AND WATER PUMP DRIVE

Units driven e e e e s
Number and type of belts e e e e e
Belt adjustment - slack :

Fan and pump
Single V-belt

Fan and pump b
Double V-belt

between pulleys - inch . . 1/2 - 3/4 3/4;-'1
SPARK PLUG
Gap, inche « « o o o o o 0 o o .023 .023
Thread dia. + « « o o = o « o = 18 mm 18 mm
Hex size, inch . « « « « ¢ ¢ o « 7/8 7/8




o GENERAL &
Section 1 .

Page 14

" 2. SPECIFICATIONS - Continved

Engine - Continued

14 Series includes TD-14 and UD-14
14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD 14A
18 Series includes TD-18 and UD-18
_ 18A Series includes TD-18A, TD-18A (181), TD-18(182), TD-20 (200 & 201), UD-18A and UD-691

DESCRIPTION ' oo 14 and 14A SERIES 18 and 18A SERIES
 'SPECIAL NUT AND BOLT
. TORQUE DATA
o,ot-pp'gunds* . v B
o inder head stud nuts « « « « + + & » 180-200 - -~ 180-200 k
Cylinder head stud to crank- ‘ 1 :
CASE s o o o .o o s s o s s s o' s 50-120 50-120
Connectmg rod nuts RO o 0w e e 70-75 = 70-75
Main bearing cap ' .
Stud nuts” . ., . e e e e e e 150- 15,@5@14) 150-155 (18)
~Stud nuts or bolts e e e e e e e 225=245 (14A) (141) (142) 225-245:(18A)
'}"Flywheel bolts . . . . . . . . . . . ;,.f"““170 190 170-190
f"fMamfold studnuts . ., . . . . .. . 75-80 (Intake and Exhaust) 75-80 (Intake)
: e 55-65 (Exhaust)
Nozzle body studnuts . . ., . . . . . 45-50" ) 45-50
Nozzle body stud to ' Lo .
.. .. 25-70 . 25-70
. . 30-35 Ed 30-35
. : 225-250 . 225-250
ater pump drive shaft nut o : :
o’shaft or sleeve . . . . o« e 150-175 7 150-175
ont pulley nut to crankshait e e 325-375 ' 325-375
haft gear nut . .. ... 225-250 ). 225-250
oil seal and retamer o o
ylate cap screws . . e e e . 30 ' 30
j ctt1on pump dr1ve hub nut 115-125 " 115-125
E 120-130
45-50
90-100
“* 35-40
60-70 .
. . . o . . L) 30-35
s ee e e s - 37

s.not shown in this chart must be torqued according to the "STANDARD
Shown on the following page,

NOTE‘ All bolts and""
TORQUE DATA CHAR

| 18S-1038A (7-63)

oy

PRINTED IN UNITED STATES OF AMERICA .
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Engine = Continuved

STANDARD TORQUE DATA FOR NUTS AND BOLTS
(For applications not covered in preceding
'"Special Nut and Bolt Torque Data'l)

v

Recommended torques, in foot-pounds, for standard/application nuts and bolts' shown below
is applicable, provided: ’ ! e

A, All threads are lubricated withféffrlgi‘;e oil or chasgis grease. (Refer to N’_OTE;A)

B. Joints are rigid; for example, o gaskets or corri;xqssible materials are ed.
NOTE: ’ v g
» 1, Multiply the standard torque by .85 when metallic plated bolts or nuts ‘are used.

©

2. Multiply the standard torque by ,75 when parkerized bolts or nuts are used,

3. Multiply the standard torque by ,70 when Molykote,, white lead or similar mixtures
are used as lubricants,

4, Multiply the standard torque by .90 when hardened surfaces are used under the nut

or bolt head. o i
Bolt ‘Type 4
Size Min, Max,
1/4 . 12 14
5/16 i 27 30
3/8 45
7/16 75
1/2 30 115
9/16 110 o 125 160
5/8°. 160 ¥ 180 220
3/4 290 320 400
7/8 420 © 470 650
1 630 710 970
1-1/8 850 950 1380
1-1/4 1200 1350 1940
BOLT TYPE IDENTIFICATION CHART : TR
H SAE ' E BOLT HEAD * |
Type. Grade , : : MARKING. :
2 5 WILL HAVE AN IH AND 3 RADIAL LINES | = &~
Quenched and tempered mediu;ﬁvcavrbon steel ‘%) 1 -
4 8 : WILL HAVE AN IH AND 6 RADIAL LINES
Quenched and tempered special carbon or al
steel :

% The center marking identifies the bolt manufacturer, The IH monog‘ra;mr‘iv_fs cu
used, Some bolts may still have a raised dot which previously identified IH
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2. SPECIFICATIONS - Continued

14 Series includes TD-14 and UD-14

Engine = Continved

14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A

18 Series includes TD-18 and UD-18

18A Series includes TD-18A, TD-18A(181), TD-18(182), TD-20 (200 & 201), UD-18A and UD-691

B MAGNETO
DESCRIPTION 14 and 14A SERIES 18 and 18A SERIES
Make . . . ' IH IH
Magneto model . . H-4 F-6
+::Nos of cylinders.. . . 4 3
Magneto (Alaico Alloy) Rotating Fixed
Ground switch. . . . ‘Automatic Automatic
Rotation . . . e Counterclockwise Clockwise
Breaker point gap - 1nch . .013 .020
‘Spark advance - degrees 7 5
. :Distributor p1n1on backlash -
ch - . . . i . 004 Max. . 004 Max,
apulse coupling tr1ps at . TDC 4° after TDC
Shaft end clearance - 1nch .003-,013 .004-,014
_"Magneto gear (No. of teeth) 27 36
Magneto dr1ve shaft d1ameter - p
. inch’ ! . o et "38.9995-1.0005 .8720-, 8725
.~ Drive gear Ce e e e 3Camshaft Magneto drive bracket
s idler
d'»ameter - inch 1.0015-1.0030 .874-.875

DISTRIBUTOR
14 and 14A SERIES

18 and 18A SERIES

tat1on (V1ewed from

drive end) . . . . .

reaker point gap - 1nch .

Breaker lever spring tension - ounces

"Sparkadvance A
Volts o s e s e s eiEo e e s e e @

H
H
4

Clockwise

.020

23 £ 2

8° at 1000 rpm
12

IH
K
6

Clockwise
. 020

23 = 2
Fixed

12

CRANKING MOTOR
CHART A

| Traétof 'or :
ower unit Model

; Cranking Motor
Model Number
{Delco-Remy)

Tractor or

Power Unit Model

Cranking Motor
Model Number
(Delco-Remy)

710,
1109014

11109014

1109108

756

1113303

TD-18A (181)
TD-18 (182)-

TD-20 (200 an
201)
- UD-18A
UD-691

756
1113302 or 1113368

1113339, 1113346 or
1113368
1109106

1109106

d

PRINTED IN UNITED STATES OF AMERICA
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CRANKING MOTOR
CHART B
Cranking
‘Motor Model Rotation Brush Spring
Number Type of (Viewing Tension No-Load :
Delco-Remy Voltage | Drive drive end) (Ounces) Test Lock Test
710 12 Bendix Clockwise 36-40 100 amps. at 55 ft, lbs. at
11,3 volts at 700 amps, at
, 7 2250 rpm, 5.0 volts
756 12 Bendix Clockwise 36-40 15 amps, at 55 ft.1bs, at
- 11,3 volts at 700 amps. at
] 2250 rpm 5.0 volts
1109014 12 Bendix Clockwise 36-40 75 amps, at 55 ft, lbs. at
; 11,3 volts at - -~ 700 amps., at
) ) 2250 rpm; 5,0 volts
1109106 12 Bendix Clockwise 36-40 65 amps . at 44 ft, lbs, at .
12,0 volts at. 725 amps. ati}
] 7 _ 4500 rpm. 4.8 volts v
1109108 12 Bendix Clockwise 36-40 65 amps. at 44 ft, lbs, at
12.0 volts at 725 amps. at
4500 rpm, 4.8 volts =
1113302 12 Overrunning Clockwise 28-36 65 amps. at 44 ft, lbs, &
Clutch 11.4 volts at - :
v 6000 rpm.,
1113302 - 12 Overrunning Clockwise 28-36 65 amps. at
Clutch 11,4 volts at nps
- : : S 6000 rpm. : 5.0-volts .-
1113339 12 Overrunning Clockwise 28-36 65 amps. at 44 ft, lbs.at
S o4 Clutch : 11.4 volts at -725.amps, at’
4. ) 6000 rpm;: = o f 5.0 volts .}
1113346 <4 12 Overrunning Clockwise 48 65 ampsaiat C Y L 1bs, at -
’ Clutch 11.4 volts’
at 6000 rpm
1113368 12 Overrunning Clockwise 80 65 amps. at
Clutch 11. 4 volt:
- at 6000 rpm
GENERATOR
, CHART A ‘
Tractor or Generator Voltage Regul‘it‘or
Power Unit Model Number Model Number.
Model 6 Volt 12 Volt 12 Volt - ..
TD-14A 1101355 B
{CON ISPSIEE 1101725 - - - o
B P I 1100964 . 1118779 or 1118381
| ‘TD-14A (141){ - =« - - = 1100964 1118779
TD-14 (142) |- - - - - 1105102 1119152
UD-14A . |- - - - - 1101738 5838 ,
N e 1100964 1118779 or 1118381
TD-18a . |- - - - - 1101724 | - - - - -
Y [ 1100986 | - - - - -
e L 1100988 1118306
| TD-18A(181) |- - = - - 1100988 | 1118306
| TD-18 (182) |- - - - =" 1105102 1119152
|uUD-18A |- - - = = 1101737 5838
..... 1100987 5838
P 1100988 1118306
TD-20(200& | _ _ _ _ . :
o1 . 1105102 1119152 .
up-691 - - - - - 11100988 11}8306. " "
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3. CHECKING MECHANICAL PROBLEMS
Engine
PROBABLE CAUSE REMEDY
Engine Will Not Turn

1. Starting switch inoperative . . . . . . . . Inspect for faulty cables and terminals.
2. Battery too low to turn engine fast enough . . Charge the battery or install a new one.
3. Engine oiltooheavy. . . . . . . . . . . . Use correct grade of lubricating oil.
4. Internal seizure. . . . . . « « +» - « +« « . Hand crank the engine with the spark plugs

removed, engine clutch disengaged. and com-
pression release lever in starting position.
If the engine does not turn easily, seizure due
to internal damage is indicated.

5. Cranking motor inoperative. . . . . . . . . Inspect all cables and terminals. Check for
tightness of mounting screws. Inspect the
commutator for damage.

Engine Will Not Operate As Diesel

1. Injection pump does not deliver fuel . . . . . Refer to "DIESEL INJECTION PUMP SERVICE . ..

- MANUAL, " ISS-1003.
2. Compression release faulty (starting
"control) . . 4 + 4 4 + 4 & + « « « « « « . Adjust linkage. Refer to Section 8, ""COM--
PRESSION RELEASE MECHANISM. '

Engine Does Not Develop Full Power

1. Moisture in the fueltank . . & . . . . . . . Drain the fuel system including water trap and
' filter. Refill with fuel oil and nt air from
system.
2. TFuel oil filter and strainer clogged . . . . . Disassemble and clean eac
3. Air cleaner clogged . . ... e+ « «. « « Remove and clean oil cup.
" 4. Pre-cleaner clogged (when us ed) .« « + .+ « Clean pre-cleaner.
© 5, Insufficientfuel . . . . . + « « « « « « « » Check fuel tank,
6. Poorfuel . + . « + « « s « o s+ o « « o« « « Use proper grade of diesel fuel.
7. Injection pump not properly timed to :
theengine.. . - « « « « + « « » « + « « « Remove the pump gear cover and make proper
timing adjustments. ,
8. Injection pump not operating properly . . . . Remove the injection pump and test it.
9. One or more cylindersimisfiring . . . . . . Determine cause and correct. ' :
Engine Turns But Will Not Start
1. Fuel system inoperative . . . . . . . . . . Inspectthe gasoline tank and check the shut-
off valve in the gasoline strainer, :
2. Ignition system inoperative. . . . . . . . . Test the ignition system and make necessary
repairs.
3, Intake or exhaust system clogged . . . . . . Remove air flow restriction and clean l:he ex-
haust system. :
Poor Compression
1. Piston rings worn, broken or cracked . . . . Install new rings.
2. Cylinder sleeves excessively worn . . . . . Install new sleeves.
3. Valvesdamaged. . . . . . « « « « + - » . Install new valves.
4. Broken valve springs . . . . . . . o\c . e Install new valve springs.-
5. Worn cylinder head gasket . . . . . . 5 . . Install new gasket.
6. Valve seats worn or damaged .+« « + +35. . Grind the valve seats.
7. Worn pistons . . . . . « « « « « « « « 3 Install new pistons.
8. Excessive valve guide wear . . . . . . . . Install new valve guides.
9. Sticking valves . . . . .- e + « + « « 4 Free the valve stem and correct the cause,
10. Faulty valve action . . . "+ « « « « « .« .  Adjust the valve clearance. :
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3. CHECKING MECHANICAL PROBLEMS - Continued

Engine — Continued

PROBABLE CAUSE

REMEDY

Engine Overheats

1. Insufficient water in the cooling system . .

2. Cooling system clogged . . . . . e
3. Fan and water pump belt slipping or broken
4. Insufficient oil . . e e e e e e
5. Engine oil diluted Wlth fuel e e e e e e
6. Defective thermostat . . . . .« + « . . .
7. Waterpumpleaks . . . . . . . . . . . .
8. Water pump defective . . . . . . « . . .

Check the water level in the radiator and add
water if necessary.

Flush out radiator and engine.

Check tension and make proper adjustments.
Replace the belt if necessary.

Maintain proper oil level.

Change oil and inspect fuel connections on
injection nozzles.

Remove and test the thermostat.
necessary.

Service the packing gland.

Repair the pump.

Replace if

Engine Misses

1. Insufficient air to engine. . « « « & « « .

2. Injection nozzle valve dirty or sticking. . .

3. Air lock in fuel lines of injection pump. . .
4, Poor fuel. . . . . . . . e e e
5. Air leaks around the 1nta.ke man1fold e v s

Remove and clean the air cleaner and air
cleaner pipe.

Remove and clean the nozzle valve. If defec-
tive, replace with a serviceable unit.

Vent the air from the system and check all
fuel lines and connections for leaks.

Use a good grade of diesel fuel.

Remove and install new intake manifold gasket.

@

Excessive QOil Consumption

Install new rings.

Maintain proper oil level.

Install new gasket.

Install new valve guides.

Install new sleeves.

Install new oil seals.

Install new rings.

Remove and inspect and, if necessary, replace.
Tighten plug or replace with a new one.

Refer to problem '"Engine Overheats. '

Engine Does Not Idle Properly

1, ~Piston rings worn or broken . . . . . . .
2, Oil level in crankcase too high . . . . . .
3. Crankcase gasket leaking . . . . . . . .
4., Worn valve guides . . . . . « .« . . .
5. Cylinder sleeves worn . . . . « « « + . .
6. Front and rear crankshaft oil seals leaking.
7. Piston rings not seating . . . . . . . . .
8. Cloggedoilrings . . . + . . « +« « « « .
9. Oil pan drain plug loose or worn . . . . .
0. Overheating . . . « ¢ « « « o o o« o « &
1. Gummy and sticky valves and plunger
(Injectionpump) . . . + v o o 4 0 W .
2. Incorrect timing of injection pump . . . .
3, Plunger spring borken . . . . . « . . . .
4. Engine temperature toolow, . . . . . . .
5.  Governor springs loose or broken
(Injection pump) « « + « o o « o o &+ «
6. Plunger scored, stuck, or worn . . . .
7. Loose governor spring levers on control
lever shaft. . . . . . . « . « « .+ « +
8. "Restriction to fuel delivery. . . . . . . .

$-1038. 9-58.

Inspect the check and reverse check valves
and plunger. Replace them if necessary,

Time pump properly.

Install new spring.

Bring engine up to operating temperature.

Repair or replace spring.
Install new plunger.

Tighten screw and nut.
Inspect fuel lines and valves.
proper level in fuel tank,

Inspect for
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Engine ~ Continued

PROBABLE CAUSE

REMEDY

Engine Noises

A sharp rap at idling speed indicates a
loose piston pin. The pin at fault can be
located by short-circuiting the spark plugs
one at a time with the engipe running on the
gasoline cycle. The noise will disappear
when the plug in the cylinder with the defec-

tive piston is short-circuited . . . « . » .+

A flat slap, when advancing engine speed
under load, indicates a loose piston . . . .
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 on the gasoline
cycle. The noise will disappear when the
plug in the cylinder with loose connecting

rod bearings is short-circuited . . . . . .
Constant rapid clicking indicates
incorrect valve clearance . . . « . . . .
Combustion knock in one or more cylinders
(a) Leaky {iﬁjf:ction nozzle'valve . . .« .
(b) Poor fuel and/or water in fuel. . . .

Faulty injection pump timing . . .
Improper engine temperature . . . .

{c)
(d)

Too much oil in air cleaner. « « « « « « =

Air cleaner pipe clogged . . . . . « o .« .
Improper fuel. . . « « v o o o0 e ..
Defective injection nozzle "+ . . + « « «
Worn pistons, rings and sleeves . . . . .
Pre-cleaner clogged . . « « ¢ .74 o

Injection pump not properly timed .
Incorrect valve adjustment . . ... . . . .

Bearing
Low oil pressure . . « « « « « o« ¢ o ¢
Lack of oil R
Engine runs too hot e e e e e e e e e
Loose bearings . « + « « o« o« o o o o e

Improper lubricating oil
Foreign materials entering engine . . .
Oil lines clogged . . « « « o o & o o . e

Connecting rod bent e e e e s s e e e s
Crankshaft out of alignment . . « « + « -

Replace piston pin.

Replace piston and §ieeve.

L

Replace worn bearings.

Adjust valve clearance.

Replace nozzle valve.

Drain entire diesel fuel system and refill with
a good grade of clean diesel fuel. Remove
and clean the water trap.

Retime pump to engine,

Keep temperature in working range of heat
indicator.

Smoke

Remove the air cleaner cup and remove any
excess oil.

Remove the air cleaner and clean the pipe.

Use recommended grade of diesel fuel.

Repair or install a new injection nozzle.

Install new parts.

Remove and clean.
parts.

Time injection pump.

Adjust the valves.

If defective, install new

Failure

Refer to problem '"Loss of Oil Pressure."

Maintain proper oil level. Check for leaks.

Keep engine at normal operating temperature.

Install new bearings. .

Use a suitable oil of noncorrosive type, cor-
rect grade and viscosity.

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

.Clean all oil passages.

Align or install new connecting rod. -

Straighten or install new shaft.
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3. CHECKING MECHANICAL PROBLEMS - Continved

PROBABLE CAUSE

Engine = Continved

REMEDY

Valves Sticking

. Valve springs weak or broken. . . . . . .
Gummy deposits from inferior fuel or oil. .
Valve stems scored or carboned. . . . . .
Insufficient clearance between valve stem
and guide . . . . . . 04 . e v e e .

DW=

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 stuck or broken . . . . . . .
Lackofoil . . . . . ¢ o v o v v v v ..
Foreign materials entering engine . . .

W N -

(S

Piston rings not fitted properly to cylinder .

Dirty.containers used for lubricating oil .

Loss

ure indicator or line defective. . .
: 1 'or connecting rod bearings wotn . . .
, D1rt‘1n regulatmg valve, or regulating
valve spring broken. . . . . . . . . . .
o Ollpump Worn. . . « v v v v 4 o o0 4 .
. Camshaft bearings worn excessively . . . ,
Oil diluted or not as specified . , . . . . .
. Oilleaks . . . . . . . . o v v v,

Clogged oil filters . . . . v v o o + . .

Fuel

Improper

tuating injection pump fuel pressure....
Fuel pressuretoolow, . . . . . . . ., . .

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.
"SPECIFICATIONS!" in par. 2.)

Lubricating oil should be kept in a clean place
and clean containers used when filling crank-
case,

(Refer to

of Qil Pressure

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

Replace defective parts.

Replace defective parts.

Clean, or replace spring.
Remove, and repair or replace.

- Install new bearings.

Change oil regularly using correct grade.

Check and service where necessary - at valve
lever housing, valve cover, side plates, dust
seal at rear of oil pan, crankcase front cover,
oil seals at front and rear of crankshaft, oil
pan, oil filters, and oil pressure indicator
tube.

Change filter elements.

Pressure
Inspect fuel injection pump,

Check for clogged fuel lines or defective fuel
injection pump,.

Low Engine RPM

Linkage b1nd1ng or damaged., . . . . .
Fuel and air shut-off improperly ad_]usted .
Governor control rod improperly adjusted

Broken fuel lines . . . . . . . . . . . .
Clogged line. , . e e e e e e e e
Improper grade:of fuel e e e e e e e e

Low Fuel Pressure

Repair and install new parts needed
Make proper adjustments.
Adjust rod to proper length,

Repair or install new line.
Clean or install new line.
Use correct fuel.

High Fuel Pressure

Clogged fuel return elbow ", . . . . . . .

155-1038A (7-63)

i e, o

Remove and clean.
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Engine -~ Continued
PROBABLE CAUSE REMEDY
Engine Operates Unevenly And Vibrates
1, Valve and spring assembly inoperative . . . Repair or install parts needed.
2. Incorrect injection pump timing . . . . . . Time injection pump correctly. Refer to

"DIESEL INJECTION PUMP SERVICE
MANUAL, " ISS-1003.

Defective Cooling System

1, Insufficient water . . . . . + ¢« « « « « . Add water, inspect for leaks.

2, Faulty thermostat . . . . . . . . . . . . Test. If necessary, replace.

3, Dirtywater . o « « v s+ 4 6 s s s e e Drain and clean system.

4. Defective connections. . . . . . . . . . . Replace swelled or worn hose and defective
hose clamps.

5. Radiator defective . . . . . . . . . . . . Repair radiator. If 'necessa'ry, replace.

6. Fan defective A e e e e e e e e e e e Inspect fan. If damaged, replace.

7. Defective overflow pressure valve (if )

equipped) . . . . . . . v e e v e e e Replace.
8. Defective water pump. . + + « + « + & o Inspect water pump impeller and shaft. I.'f
necessary, replace. L
9. Water pump leaks . . . . . . . . « . . . Service packing gland. I packless type, re-
pair or replace pump. ;

10, Dirty, scaled coolant passages . . . . . . Clean and flush passages.

11, Radiator clogged. . . . . . « « ¢« « « + & Flush out radiator.

12, Fan belt slippage . « . ¢« ¢« + « & o & o+ = Check the tension; replace if greasy or worn,
ELECTRICAL

Discharging Battery

1, Connections loose . . . . + . . « « « '« . Tighten connections.
2., Short circuits . . . . « ¢« + « o« « « 4 . Locate shorts and correct cause.
3. Connections dirty . . . . . .+ « .« . . . Clean connections.
4, Voltage regulator out of order. . . . . . . Adjust or replace.
5. Generator not charging . . « « « ¢« « ¢ « & Check voltage regulator and make necessary
adjustments.
Battery Overheating
1. High charging rate . . . e e e e e Inspect voltage regulator unit.
2. Voltage regulator unit out of order . . . . Adjust voltage regulator unit. If necessary,
replace.
No Generator Output
1., Worn brushes . . . . . .A e e e e e e e Replace brushes.
2. Burned commutators bars. . . . . . .« . . Recut commutator.
3. Sticking brushes . . . . . . « . . « .+ . . Clean brushes. )
4. Rough, dirty or greasy commutator bars . , Clean commutator bars.
5. Commutator out-of-round . . . . . . . . . Recut commutator.
6. Low brushtension . . . . . . . « « & o . Adjust or replace the brush spring.
Ammeter Shows Discharge With Engine Qperating
1. Generator inoperative . . . + + . + + o o Service or replace gerierator.
2. Faulty voltage regulator unit. . . . . . . . Adjust relay or replace if necessary.
3. Short circuits . . . . v e e s e e e e Test cables for shorts.:
4., Generator drive belt loose or broken. . . . Tighten or replace belt.
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Defective magneto or magneto drive
Magneto

. - Defective impulse coupling action .
. Shorted coil . . . . . . . .
Bad points or condenser shorted .

. Faulty grounding switch., . . . . .

Section 1 GENERAL
Page 24
. N,
3. CHECKING MECHANICAL PROBLEMS -Continuved
Electrical = Continued
PROBABLE CAUSE REMEDY
Noisy Generator

l, Loosemountings. . . « « « ¢« o &« o « « = Tighten mounting bolts.

2, Loosepulley . . . . . « v ¢ ¢« v v o« Tighten pulley.

3. Wornbearings., . . . + & +« « « o o o o« Install new bearings.

Ammeter Pointer Fluctuates Rapidly

1. Shorted or loose connections . . . . . . . Test for short circuits, and tighten connections.
Check battery terminals.

2. Generator defective, . . . e e e e e Service or replace generator.

. Generator drive belt loose or broken e e . Adjust belt; if necessary, replace.
Low idling speed. e e e e e e e e e Adjust idling speed; check voltage regulator unit.
Cranking Motor Will Not Operate

1. Faulty batteries ., . . . Ce e e . Recharge, or install new batteries.

2. Cables and terminals defectlve e e e e e Check ground cable and battery-to-starter-
switch cable for securing mounting to termin-
als; replace cables if necessary. Inspect for
dirty or loose connections.

3. Cranking motor inoperative . ., . . . . . See below.

4, Cranking motor switch defective . . . . Inspect for burned or corroded parts. Replace
switch.

Cranking Motor Inoperative "‘\ )

1. Cfa.nking motor burnedout , . . . . . . . Install new cranking motor.

2, Cranking motor wornor dirty . . . . . . . Service or replace cranking motor.

3. Batteries defective, . .« . . ¢« ¢« ¢« ¢ « . . Charge, or install new batteries.

4, Brushes not making proper contact.. . . . . Inspect to see if brushes are seating properly.

5, Defective starting switch contact noints. . . Inspect and clean; if necessary, replace the
switch,

Excessive G;c;ner.df”or Output
1, Generator field grounded . . . . . . . . . Check for external ground and correct.
2. Defective voltage regulator unit . . . . . . Install new unit.
3. Shorted generator field , . . . . . . . . . Service or replace generator,

Magneto Does Not Turn

Test magneto and make necessary adjustments
or replacements.

Turns But No Spark |s Generated

Test for impulse action.

Replace coil.

Dress points or replace condenser if necessary.
Repair or replace switch,

5. . e

No Spark At Distributor Cap

. Defectivecables , . . . . . . . .

Defective magneto or distributor parts . . .

Defective magneto breaker mechanism . . .

Check cables; replace if necessary.

Test magneto or distributor and replace de-
fective parts.

Check and make proper adjustments; replace
faulty parts.

. « s e

jv
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PROBABLE CAUSE
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— Continved

REMEDY

Magneto Turns, Spﬁrk Is Generated, But Engine Does Not Develop Full Power

Timing defective. . . . . . . . . . . . .
Spark plugs defective. . . . . . . . . . .
Intermittent spark . . . . . . . . . . . .

Adjust timing to engine.

Install new plugs,

Service spark plugs and inspect entire wiring
system.

Distributor [noperative

Contact lever spring broken due to corrosion
attacking metallic materiels , , , . . . .

Wiring to or from distributor broken, frayed
or damaged by moisture, oil or corrosion .
Poor electrical connections at distributor

orplugs . . . . . v . v e e e e e e

Rotor or cap cracked or carbonized surface
providing escape for current to ground . .
Faulty condenser, ., . . . . . + v « + + .

Distributor Contact Points Burned or Pitted

Points settooclosely . . . . . . . . . .

Excessive resistance in condenser due to
broken strands in condenser lead . . . . .
High voltage in electrical system . . ., . .

Oil or foreign substances on contact points ,
Shaft or rubbing block in distributor worn, .

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.
Test condenser and replace if necessary.

Inspect to insure correct clearance. Refer to:

"SPECIFICATIONS"in par. 2.

Replace as necessary:

Check for loose connections in charging circuit,
faulty generator regulator, and grounded gen-
erator field. Tighten connections, adjust gen-
erator regulator, or replace defective parts;

Clean points.

Replace as necessary.

Intermittent Spark

Weak tension on distributor contact points,

Vibration causing chatter. . . . . . . . . Correct tension.
Dirty points or incorrect setting on contact
point gap . . . . . . 0 0 0 e e e e e e Clean points and check contact gap.
Weak Spark
Dirty distributor contact points or poor '
rotor connections . . . . . . . . . . . . Clean contacts and wipe off rotor with carbon
tetrachloride on clean cloth.
Ignition timing incorrect . . . . . Check ignition timing.
Leakage of current to ground due to faulty
wiring . . o o ¢ . 0 0 v e e vie e e e Inspect wiring for fraying damaged or. cracked
‘ insulation and broken strands. Replace.
Defective sparkplugs, . . . . « . . . . . Serv1cg spark plugs or replace.

T
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4. BATTERY TESTING CHART "
HYDROMETER TEST (80°F.)
{(SEE NOTE "A" BELOW) CONDITION REMEDY
A. 1.250to 1.280 Charged. No remedy is required if variation among the
Specific Gravity. 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. - ‘

B. 1.225to 1,250 Advisable to recharge, especially in cold
Specific Gravity Fair. weather., Adjust gravity of cells if not uni-
form. Check operation and setting of gener-
ator 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

A terminals.

C. Less than 1.225 Poor. Battery should be recharged. Adjust gravity
Specific Gravity. T of cells if not uniform, Proceed as outlined
RN ) - in "B.!

Cells show more 1. Short circuit Recharge battery at rate of one ampere for
han 25 points in low cell. each positive plate in one cell until gravity

% (.025 Sp. Gr.) var- 2. Loss of elec~ readings show no rise in three consecutive
iation in gravity. trolyte by leak- jreadings when taken one hour apart. Cell
Look for: S age or exces- voltages on charge should also be fairly uni-

sive overcharge.form. Adjust gravity of cells to 1.280 - 1,290

3. DImproper addi- [at 80°F., by addition of water to lower ,or ~
tion of acid or {1.400 Sp. Gr. acid to raise the gravity of the
""dopes." acid. Make high rate discharge test after not

4, Natural or pre- [less than 12 hours and not more than 96 hours

mature failure. |standing on open circuit, and check discharge
voltages of each cell; if more than .15 volt
between cells is shown on discharge, the bat-
tery may be considered to be no longer serv-
iceable.

NOTE“'A” - Electrolyte level should be 1/4 to 1/2 inch above the separators. Do not take the
eading soon after adding water. Hydrometer readings should be corrected for temperature if
mperature is extremely low. or high.

VOLTMETER TEST CONDITION REMEDY
voltage drop is more than .2 Poor contact between | Locate the high resistance; re-
0lt:7(2/10) between the cranking terminal and frame pair or replace.
motor cable and the frame while or between clamp
cranking, look for: terminal and battery
post.

F. While operating the cranking motor, | Defective cell or Compare voltage readings with
without ignition turned on, check the | cells. hydrometer readings - low volt- ~
voltages of all cells. (This test can age is usually accompanied by
also be done on the high rate tester.) . low gravity.

If the voltage varies more than .15
volt between cells, look for: Apply remedy given for "D."

* The presence of short circuits in the wiring can be determined by switching of all electrical
equipment and, with the ground strap connected, tapping the other cable terminal against its T
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.

: PRINTED IN UNITED STATES OF AMERICA
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5. ENGINE TUNE-UP

General

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.

INJECTION PUMP refer to "DIESEL INJEC-
TION PUMP SERVICE MANUAL, " 155-1003.

1. Test the injection pump either on or off the
engine.

2. Check the timing of the injection pump.

INJECTION NOZZLES refer to "DIESEL INJEC-

TION PUMP SERVICE MANUAL," ISS-1003.

1. Test the injection nozzles on or off the
engine. Adjust and repair.

2. Remove the nozzle precombustion chambers
and inspect for pitted or burned surfaces. In-
stall new gaskets and replace precombustion
chambers if necessary.

DIESEL THROTTLE CONTROL refer to "DIE-
SEL INJECTION PUMP SERVICE MANUAL,"
ISS-1003.

1. Check the operation of the control.
2. Adjust friction on the disc if equipped.

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

4. Check the rpm of the engine, using a Sun
tachometer. (Ilust. 3.)

VALVES refer to Section 2, "MANIFOLDS,
CYLINDER HEADS AND VALVES."

1. Check the clearance on intake and exhaust
valves, and make adjustments.

FILTERS

1. Replace the lubricating oil filter elements,
and clean the filter case assembly thoroughly.

2. Inspect the diesel fuel filter elements and
replace them if necessary.

SPARK PLUGS refer to Section 18, "IGNITION
COIL, SPARK PLUGS AND BATTERIES. "

1. Clean, and adjust the spark gap.

2. Replace broken plugs.

Page 27
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{llust. 3 - Checking Engine rpm »U#ing Sun Tuch_dmef

MAGNETO refer to Section 13, "MAGNETQ."

1. Check the breaker points.

2. Clean the breaker point chamber.

GENERATOR refer to Section 16, "GENERAT
1. Inspect the commutator; clean thoroughly

at frequent intervals,

CONDENSER AND IGNITION COLL (When
Used.) (Refer to Section 18, NMIGNITION

COIL, SPARK PLUGS AND BATTERIES." .
1. Check condenser; replace it if necé'ss:a:
2. Check ignition coil; replace it if néce-ssé.-“ry;ﬁ"
DISTRIBUTOR refer to .Section 14, "BATTERY 2
IGNITION DISTRIBUTOR."

1. Check the distributor contact points.

CRANKING MOTOR refer to Section 15,
""CRANKING MOTOR. "

1. Inspect the commutator; clean thorou‘ghlyyc
at frequent intervals.
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MANIFOLDS

5. ENGINE TUNE-UP - Continved

General - Continued

ELECTRICAL CONNECTIONS

1. Check all electrical connections in both the
high tension and low tension circuits of the ig-
nition system.

2. Check all switches.

STARTING SYSTEM CONTROL AND LINKAGE
refer to Section 8, "COMPRESSION RELEASE
MECHANISM. "

1. Check the entire linkage of the starting
system.

2. Check approximate clearance travel of the
starting valve cover in cylinder head (starting
position).

R

STARTING CARBURETOR refer to Section 10,

""CARBURETOR (DIESEL STARTING). "
1. Remove the screen retainer and clean it.

: -2, Remove the fuel bowl and check the float
level. Adjust if necessary.

3. Check float valve assembly for leakage.

COOLING SYSTEM

1. Flush the radiator with clean water, then
drain and refill with soft water if available, or
antifreeze solution in cold weather.

2 (Packing type water pump.) Check water
pump packing, adjust packing nut or install nev
‘packing as needed,

3. Check the fan belts for wear and replace if
necessary,

1SS-1038A (7-63)

4, Check the fan belt tension. Refer to Section
5, "FAN BELT, WATER PUMP AND THER-
MOSTAT."

DIESEL COMPRESSION PRESSURE

1. Check the compression of each cylinder on
the diesel cycle. Remove the No.l nozzle

body from the cylinder head., Then insert either
the special Kiene adapter or the Bacharach
adapter into position in the cylinder head, and
secure in place. Attach Kiene model K-120 or
Bacharach pressure indicator to the adapter.
Refer to "SERVICE TOOL MANUAL, " IS5-1002.

Start the engine and switch to the diesel cycle.
With the engine operating at 1,000 rpm, check
the compression reading on the indicator. Re-
fer to par. 2, "SPECIFICATIONS' for com-
pression pressure. After the above procedure
has been followed, remove the special adapter
and check the other cylinders in the same
manner. Install each nozzle assembly after
checking. =

NOTE: Be certain that the compression gauge
used is in working order and is free of leaks.

DIESEL ENGINE PRESSUNE |
INIICATOR

1llust. 4 - Kiene Pressure Indicator.

PRINTED IN -UNITED STATES OF AMERICA
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MANIFOLDS, CYLINDER HEAD AND VALVES

Section 2

Page 1

MANIFOLDS

1. DESCRIPTION
Intake Manifold

The intake manifold is of the dual type. A
small, high-velocity passageway is used only
during starting, and a large passageway on the
diesel cycle. Two butterfly valves (4 on 18 ser~
ies engines) in the large passage, open it to air
when the engine is switched to diesel operation.
An automatic switch that functions with the
starting mechanism grounds the ignition circuit
when the engine is on diesel. The grounding
switch is located in the end of the intake mani-
fold. Springs at the end of the valve shaft hold
the butterfly valves securely open or closed.

Exhaust Manifald

The exhaust manifold (two are used on early
model 18 series engines, while later models
have either two exhaust mufflers or a one-piece
exhause muffler in place of the manifolds), is
secured to the cylinder head exhaust ports with
studs and nuts,

2. REMOVAL
Intake Manifold

1. MAGNETO IGNITION: Remove the mani-
fold end cover and gasket from the forward end
of the manifold, Remove the electrical leads
from the blade type ignition cut-out switch,

On later models using the rotary type ignition
cut-out switch, it is not necessary to remove
the manifold end cover because the switch leads
can be disconnected from the outside of the
cover,

Illust. 1 - Intake Manifold on 18 Series Engines.

BATTERY IGNITION: Remove the electrical
leads from the terminal screws of the manifold
front cover (Illust, 1),

2. Turn off the gasoline at the tank and re-
move the gasoline supply tube at the carburetor,

3. Remove the cotter pin and disconnect the
choke control rod from the carburetor., Re-
move the primer control connections if used.

4. Remove the cap screws which secure the
air intake flange.

5, Take out the cotter pin and remove the car-
buretor control link at the carburetor,

(Continued on next page)

A-Méd:{v
Illust. 2 - Removing Intake Manifold From 14 Series Engines‘

”§§‘v

llust. 3 - Removing Intake Manifold From 18 Series Engines. -
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2. REMOVYAL - Continved

Intake Manifold - Continved

6. Remove the carburetor,

%
7. Remove the nuts that secure the manifold
to the engine (Illust. 2) and remove the mani-~
fold from the engine (Illust, 3).

A-14244

Illust. 4 - Removing Exhaust Manifold From 14 Series Engines.

Exhaust Manifold

; 'b,ve the nuts which secure the manifold to
the ‘engine and lift the manifold and gaskets

-~ from position, (Illust, 4.)

3. DISASSEMBLY

Intake Manifold - 14 Series Engines

1, Remove the manifold end covers (9 and 24)
and gaskets (10, Illust. 6).

Illust. 5 - Rotary Type Ignition Cut-out Switch.

1S5-1038W (8+60)

6. Remove the seals (8) if necessary,

MANIFOLDS

NOTE: On units equipped with the rotary
switch (Illust, 5), it is easier to unhook the
spring from the front control shaft after the
shaft has been removed,

3. Remove the nut from the control lever pin
(16), and remove the pin from the lever (20).

4, Remove the screws which hold the butterfly
valves (5) to the control shafts (7 and 22) and
lift out the valves,

5, Pull the control shafts out of the intake
manifold.

(The
lips of the seals must face into the manifold to
provide good sealing,)

Intake Manifold - 18 Series Engines

1. Remove the end covers (14 and 28, Illust,
7) and gaskets (15),

2. Unhook the springs (1) and remove them.

NOTE: On units equipped with the rotary
switch (Illust. 5), it is easier to unhook the
spring from the front control shaft lever after
the shaft has been removed. Also, the contact
blades are mounted inside the end cover, and
are freed by removing the two through screws.
The contact disc is secured to the front mani-
fold control shaft with an eyelet, ;

3. Remove the butterfly valves (11) from the
shafts (2, 6, 8, 9).

NOTE: Do not use force to remove the valves
or damage will result,

4, Remove the control shaft flange pins from
the control shaft flanges and end couplines, Re-
move the shafts by tapping them lightly,

5. Remove the seals (21) if necessary to re-
place them, :

4. INSPECTION AND REPAIR

Clean all parts thoroughly, using a cleaning
solvent, Dry them with compressed air, In-
spect all parts and replace with new any parts
showing damage or wear sufficient to cause
malfunctioning, Inspect the ignition cut-out
switch terminals and insulation, Clean off any
oxidization with a tungsten file

PRINTED IN UNITED STATES OF AMERICA
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lllust. 6 - Exploded view of Intake Manifold and Exhaust Manifold (14 Series Engine).

Muffler stud,

Exhaust manifold gasket ,
Exhaust manifold,

Intake manifold gasket,
Butterfly valve,

Butterfly valve screw,
Manifold control shaft, rear,
Manifold control shaft seal,
Intake manifold end cover,
Intake manifold end cover gasket,
Manifold control spring. .
Manifold control spring stud,

‘Intake manifold expansion plug.
~Intake manifold,

Carburetor. stud,

16.
17.
18,
19.
20,
21,
22,
23,
24,
25,
26.
27.
28,
29.

Manifold control lever pin,
Washer.

Screw.

Switch contact blade,
Manifold control lever,
Switch contact blade.
Manifold control shaft, front,
Switch blade mounting strip.
Intake manifold end cover, front.
Terminal insulator,

Washer,

Lock washer,

Hex nut,

Intake manifold end cover, assembly,

93"
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Index to reference numbers shown in Illust, 7 .
1. Manifold control spring. 18. Air intake flange stud.
2. Manifold control shaft, rear. 19, Carburetor stud,
3. Control shaft flange pin. 20, End cover rear stud.
4. Control shaft coupling. 21, Control shaft seal,
5. Control shaft flange, 22, Manifold assembly,
6. Control shaft, intermediate, rear, 23, Manifold end cover, front, assembly,
7. Control lever 24, Screw, ’
8. Control shaft, intermediate, front 25, Switch contact blade, left,
9. Control shaft front, ’ 26, Switch contact blade, right,

10, Disc,

11. Butterfly valve,
12, End gasket.

13, Center gasket.
14, End cover, rear,
15, End cover gasket,
16, Pipe plug.

5. REASSEMBLY

Intake Manifeid - 14 Series Engines

1. Install new seals (8, Illust, 6) if neces~
sary. The lips must face into the manifold.

2, Install the two control shafts (7 and 22) and
at the same time, install the control lever (20)
on the shaft (7) "Be careful not to damage the
seals,

.- Insert the butterfly valves (5) into the slots
1 the control shafts, and secure with the
crews, :

4, Install the pin (16) into the control lever,
and hook theysprings into position,

.05, "MAGNETO. IGNITION: Install the end

cover (9) and gasket (10)., The cover for the
.. ~switch end may be left off if installation to the
., engine will take place immediately., Secure
‘the eélectrical wires to the switch, and then
,1nsta.ll cover and gasket,

‘BATTERY IGNITION: Install the end covers
~and gaskets

AdJust the butterfly valves by loosening the
: lock nuts on top of the manifold at each end,
and. ‘adjust with the set screws until the butter-
fly valves are both perfectly horizontal inside
of the air passage when the levers on the shafts
- are against. the ends of the set screws,
', the lock nuts, being careful not to disturb the
obtained settmg for the valves,

Intake Manifold - 18 Series Engines

‘1, Install new seals (21, Illust,7) if necessary,
‘The lips of the seals must face the inside of
the manifold to seal effectively.

. 155-1038A (7-63)

Tighten

27. Switch blade mounting strip.
28, Manifold end cover, front,
29, Terminal insulator,

30, Flat washer,

31. Lock washer,

32. Hex nut,

2, Install the control shafts, couplings and
levers into the manifold, being careful not to
damage the seals (21),

3. Imsert the butterfly valves into the slots in
the control shafts, and secure each with two
screws,

4, Hook the springs (1) onto the stud (20) and
to the end of the shafts (2 and 9).

5. Adjust the butterfly valves by loosening the
lock nuts of the set screws on top of the mani-
fold. Adjust the set screws until the butterfly
valves are horizontal within the manifold air
passage when the levers contact the set screws.
The butterfly valve screws have a "V'! cut at
the bottom and will cause expansion when in-
stalled. This is to prevent any possibility of
the screws coming loose during operation.

NOTE: Butterfly valves should fit the bore of
the manifold without cocking or binding. They
should not have more than .0015 inch clearance
measured with a feeler gauge 1/8 inch wide be-
tween the circumference of the valve and the
bore of the manifold.

6. INSTALLATION
Intake Manifold
1, Fasten the carburetor to the manifold,

2. Place new gaskets on the mounting studs
and then attach the manifold to the cylinder
head, The surfaces of the cylinder head around
the ports should be free from dirt. Also be
sure that the mounting faces of the manifold are
clean, Torque down the stud nuts to the amount
specified in "SPECIFICATIONS'" in section 1,

PRINTED IN UNITED STATES OF AMERICA
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3. Connect the carburetor supply and over-
flow tubing.

4, MAGNETO IGNITION: Connect the switch
cable and install the end cover and gasket.

BATTERY IGNITION: Connect the electrical
cables to the terminals on the end cover,

5, Connect the choke control rod and the pri-
mer connections if used,

6. Install the linkage connecting the carburetor
shut-off cam to the cross shaft,

Exhaust Manifold

1. Place the gaskets into position on the studs
of the cylinder head, and install the exhaust
manifold or mufflers Be certain that the cyl-
inder head port surfaces and the mounting
surface of the manifold are free from dirt,

2. Torque down on the retaining stud nuts to
the amount specified in "SPECIFICATIONS" in

section 1.

CYLINDER HEAD AND VALVES T i

7. DESCRIPTION

The IH diesel engine cylinder head differs from
the conventional gasoline engine cylinder head
in that it contains an auxiliary combustion
chamber. When the auxiliary combustion
chamber is opened to the regular combustion
chamber by a starting valve, the cylinder
volume increases the compression ratio de-
creases. The cylinder head contains the con-
ventional intake and exhaust valves of overhead
design, The valve rocker arm housing mounts
the starting valve operating shaft, The hood
sheet and the valve mechanism must be re-
moved to gain access to the cylinder head. The
cylinder head must be removed when valve
seats need reconditioning, or when cylinder
sleeves are to be removed,

The 18 series engines have front and rear
cylinder heads, connected by a water manifold,
Either the front or rear head can be removed
independently of the other, While basically of
uniform construction, slight modifications in
design prevent the front and rear cylinder heads
from being interchangeable, A separate cyl-
inder head gasket is provided for each head,

The 14 series engine has a single cylinder head
assembly but its general design features are
identical with the 18 series engine,

8. REMOVAL (Refer to |llusts. 10 and 11.)

1. Drain any remaining coolant in the engine
by opening the water drain valve in the engine
block,

2. Remove the engine lifting eye, if so equipped.

3. Remove the gasoline tank. Also remove the
steering booster hydraulic oil reservoir on
tractor engines so equipped.

4, Remove the intake manlfold (Refer to- ’

par. 2 in this section,)

5. Remove the water outlet header on 18 series
engines and remove the thermostat housing on
14 series engines,

6. Remove the exhaust manifold on 14 series :
engines, also 18 series engines if so equipped, ..;.

7. Remove the valve coversand gasket. Re=
move the cylinder head breather pipe.;

8. Disconnect the cross shaft operatmg rod
from the starting valve operatmg shaft’ lever
(37, Illust, 10). :

9. Remove the nuts and cap screws which
secure the valve lever assembly to the cylinder,
head. Lift the assembly evenly from the studs 8
(Illust, 8).

10. Remove the valve push rods and bracket
(20, Illust, 10),

(Continued on next page)

l{lust. 8 - Removing Valve Lever Assembly.
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8. REMOVAL (Refer to lllusts 10 and 11.) — Continued

11. Remove the valve housing (24) and gasket
(25, Illust, 10),

ove the'injection pipes from the noz-
| from the injection pump. Install caps
iection pumps connections to prevent
of dirt. Remove the spark plugs.

\j‘f13. Remove the cylinder liead stud nuts, and
remove the cylinder head by lifting it evenly
from position (Illust, 9).

.

14, Remove the cylinder head gasket and
gasket rings, o lHlust. 9 - Removing Cylinder Head.

Index to reference numbers shown in Illust, 10,

) 32, Valve, intake and exhaust,

.Cover nut, : , i 33, Starting valve operating shaft lever,
Valve housing cover, ' 34, Lock washer,

. 35, Starting valve shaft oil seal.
Expansmn plug B ’ 36, ‘Starting valve operating shaft,
Retainer ring. : A 37. Startlng valve operating shaft

ever bracket, outer. ' .
djusting serew nut, 3 ‘*Startlng valve operating shaft lever pin,
Adjusting screw. . 39, Breather tube hose,

Exhaust valve lever, R, H. ‘ 40, Breather tube elbow,

Lever bushing, 41, Breather tube coupling nut,

Lever spacer, outer, ' 42, Breather tube,

Lever spring., : 43, Breather tube hose clamp

Valve lever shaft, 44, Starting valve cover,

~Valve lever, straight, . 45, Spring collar key.

Lever spacer intermediate; 46, Starting valve spring seat,

Lever bracket intermediate’, 47. Starting valve spring.
718, Exhaust valve lever, L.H, 48, Starting valve guide,
19, Lever center bracket, upper. 49, Starting valve,
.20, Lever center bracket, lower, 50, Nozzle body stud.
21, ‘Starting valve shaft sprlng, front, 51, Lever bracket stud, long,
22, Starting valve shaft, = ' '52, ‘Shaft locating pin,
23, Starting valve shaft spring, rear, 53, Intermediate bracket stud.
24, Valve housing, 54, Valve housing stud.
25, Valveé housing gasket 55. Valve housing stud, short,
"26. Expansion plug. 56, Valve lever bracket stud short,

Collar 'key. 57. Cylinder head,

58. Manifold stud.

59. Cylinder head gasket,

60, Cylinder head gasket ring,

61, Oil header plug.

PRINTED IN UNITED STATES OF AMERICA
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Index to:reference numbers shown in Illust. 11,

Valve housing cover,

Cover gasket,

Cover nut gasket.

Valve lever spring.

Exhaust valve lever, R, H,
Adjusting screw nut,

Adjusting screw,

Valve lever bushing.

. Shaft snap ring.

10, Spacer, outer and rear center,

. .

V@O UTR W

11. Exhaust valve lever, L, H.
12. Intake valve lever,
13, Lever spacer, intermediate,

14, Lever shaft, front and rear,

15, Lever bracket, rear center, lower,
16, Lever bracket, rear center, upper,
17. Lever shaft, center,

18, Lever spacer, front center,

19, Lever bracket, front center,

20, Lever bracket, end,

21, Lever bracket, intermediate,

22. Starting valve shaft, rear.

23. Starting valve shaft spring, rear.
24. Starting valve shaft spring, front,
25, Starting valve shaft, front,

26, Valve housing,

27. Breather pipe elbow, front,

28, Pipe elbow nut,

29, Breather tube,

30, Breather tube hose clamp.

31. Breather tube hose,

9. DISASSEMBLY

Intake and Exhaust Valves

Compress the valve springs and remove the
valve seat keys ([llust, 12), Remove the ccm-
pressor and lift each valve spring seat (28)

(or positive valve rotator, whichever is used),

and spring from position, Remove the valve
stem oil deflectors from the intake valves (if
so equipped). With pliers, remove the valve
retainers (if so equipped) and slide the valves
from position. Keep each set in a numbered

envelope or box so that they can be reassem~-__

bled to their original positions,
Starting Valves f

Remove the starting valve covers (44, Illust,
10). Use the service tool 1 02
press the springs and remove the keys (45).
(Refer to the "SERVICE TOOL MANUAL,"
1SS-1002,) Lift out the valve spring seats 46),
the springs,

(Continued on next page)

. 073 R1 to com-~

and slide the valves from p051t10n

32,
33,
34,
35,
36,
37.
38.
39.
40,
41,
42,
43,
44,
45,
46,
47,
48,
49,
50.
51,
52,
53,
54,
55,
56.
57.
58.
59.
60,

61.

62,

Starting valve operating shaft lever,
Starting valve operating shaft,
Starting valve shaft oil seal,
Starting valve shaft pin.

Valve housing gasket,

Oil header plug.

Cylinder head, rear.

Lever bracket stud, long.

Valve housing stud.

Injection nozzle stud,

Valve housing stud, short.

Lever bracket stud, intermediate.
Lever bracket stud, short,
Cylinder head center stud washer,
Cylinder head, rear,

Starting valve spring cover,
Starting valve spring seat,
Spring collar key,

Starting valve spring,

Starting valve guide,

Starting valve,

Positive valve rotator,

Spring collar key,

Valve spring , intake and exhau
Valve spring lower seat,

Valve guide, intake and exhaust
Valve, intake and exhaust,
Manifold stud,

Manifold stud, long. . .
Cylinder head gasket, B
Cylinder head gasket ring. S

lust. 12 - Compre.gsi
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9. DISASSEMBLY - Continued

nut stud Injection nozzle

Cylinder head

2

Starting valve
guide

Starting valve

Starting valve spring
Spring seat ——

Spring collar keys —®\ 0=,

Starting valve cover

A-14234

Ilust. 13 -_Starting Valves and Injection Nozzles.

Injection Nozzles

emove the nuts which secure the injection
ozzles to the cylinder head studs, (Illust. 13,)
Remove the nozzles by pulling them from po-
gition, A slide hammer type nozzle puller is
available for this operation; various adapters
‘permit its use with all engines, (Refer to the

"SERVICE TOOL MANUAL," ISS-1002,) For
disassembly of nozzles, refer to "DIESEL
INTECTION PUMP MANUAL,' ISS-1003,

Illust. 14 - Compressing Starting Valve Spring For Valve
Removal.

VYalve Lever and Shaft

To @iisasse-mble the mechanism, remove the

ISS-1038W (8-60)

set screws in the shaft center bracket (19,
Illust, 10), remove the nuts from the bracket
studs, and remove the retainer rings (6) from
the ends of the shaft (14). Slide the parts from
the shaft., Lift out the starting valve shaft,

NOTE: To remove the valve guides, use the
service tools described in the "SERVICE
TOOL MANUAL, " ISS~1002,

10. INSPECTION AND REPAIR

1. Clean all parts thoroughly. Carbon must
be removed from the bottom face of the cyl- "
inder head, out of the valve ports and guide
bores, and from the valve head and faces,
Flush out the water passages,

2, Inspect all parts for damage, Check di-
mensions of valves and specifications for valve
springs against those listed in "SPECIFICA-
TIONS'" in section 1. (Illust, 15.) Any score
marks or scratches on valves and related parts
can be cleaned off with a fine abrasive if not
too severe,

3. The cylinder head must have parts replaced i
if any doubt as to serviceability of the parts
exists. Reface each valve seat and valve head
with standard valve grinding equipment, Guides
must be especially watched and replaced if
worn. The sharp edged, chamfered end of the
guide. .must be at the top of the cylinder head
when installed, Intake and exhaust valves must
extend the specified distance above the top
surface of the cylinder head, (Refer to
"SPECIFICATIONS" in section 1 for distance
involved,) (Illust, 16,)

Hlust. 15 - Testing Valve Sprin

. PRINTED IN UNITED STATES OF AMERICA
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NOTE: Refer to par. 11, "VALVE RECONDI~-
TIONING'" for more information on englne
valves, :

4, The valve guides are furnished for service
reamed to size but installation may tend to
diminish the bore slightly., Correct after in~
stallation by reaming out the exhaust and in-
take valve guides, and the starting valve guides,
to give the dimension specified in "SPECIFICA—
TIONS' in Section 1,

Valve Lever and Shaft Assembly

5. Replace the bushings if necessary, Be
certain that the oil hole in the bushing corre-
spomds in position with that of the valve lever
and shaft when installed, The bushing rununing

clearance is given in "SPECIFICATIONS," in
Section 1,

1llust. 16 - Measuring Pos tion of Starting Valve Guide.

11. VALVE RECONDITIONING.
General

Carbon deposits on the valves and valve seats
are normal effects of the fuel-burning engine
and cannot be avoided completely, (Illust, 17.)
However, such deposits are detrimental to
engine efficiency and valve assembly life as

the amount of carbon in the engine increases.

Whenever the cylinder head is removed for
service, remove all carbon from the surfaces
of the parts affected, Examine valves and

valve seats for pitting, burning, warping and
other defects.

AT1184

1llust. 17 - Carbon Corrision and Wear are Inevitable Products
Of Normal Engine Operation.

The formation of carbon cannot be avoided,’
however, it can be held to a minimum by the
use of good grade fuels and accurate engine
timing.

Warpage burning and pitting of valves. is
mainly directed against the exhaust valves be-
cause these are exposed to the high tempera-
ture flow of exhaust gases. Such defects are
generally caused by valves failing to seat tightly
and evenly; this permits exhaust blow-by. This ).
in turn, can generally be traced to hard parti-
cles of carbon being present on the slopes of: the
valve seats., It may, however, be due to weak
springs, insufficient valve clearance, or war~
page and misalignment of the valve stem or
guide.

Warpage chiefly occurs on the valve stem due
to its exposure to heat, Out-of-round wear
occurs when the seat has been pounded by a
valve head which is not in line with its stem or
guide,

Misalignment is a result of wear, warpage -and.
distortion, Wear, when accentuated by 1nsuff1-
cient lubrication, "will eventually create sloppy.
clearances with resultmg mlsahgnment

Warpage of the valves, and in known extreme
instances, that the crankcase, can resultfrom
the englne overheating due to a blocked, dlrty,
or insufficiently filled cooling system

(Continued on next puge) :
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<. 11. YALVE RECONDITIONING - Continved

General - Continved

EXHAUST
VALVE

INTAKE
VALVES

STARTING VALVES

More frequently, however, warpage of a valve
stem or a guide is due to uneven temperatures

being applied along its length, The lowér part
of the guide and stem is near the combustion
“heat, and the upper portions are closer to cyl~
inder head water passages, Valve materials
sare carefully chosen to withstand such varylng
emperatures, However an englne that is
d,to operate contmually in an overheated
ion is definitely open to valve stem and
T distortion and warpage. Distortion can
% "'also be caused by failure to tighten cylinder

" head bolts to the specified foot-pounds torque

in the sequence recommended, Valve clear-

. _ance are-also affected in this manner,

‘hus, any abnormal wear, warpage, or distor-
n, affecting a valve guide, will destroy its
ction as an accurate bearmg to maintain in
the valve head concentric with its seat, This
will prevent leak-proof seating.

Oil and air are drawn past worn intake valves,
stems, and guides into the combustion cham-
ber, This causes excessive oil consumption,

which forms excessive carbon, and dilutes fuel,

Inspection Prior to Valve Becondiﬁoning
Wi A
Before disassembly of the engine for removal
of the cylinder head, examine the engine for
signs which may indicate the reason for the
need of valve reconditioning, Dry and rusted
valve springs are an indication that the oil
passages to the valve levers may be blocked.
This will cause wear on the valves and guides
and result in improper valve action. A defec-
tive gasket under the valye housing ¢over will:

_185-1038W  (8-60)

EXHAUST VALVES

INTAKE
VALVES

EXHAUST
VALVE

STARTING VALVES A-11182

Iilust. 18 - Valve Locations on 14 Series Engine.

permit the entrance of dirt, This will cause’
undue wear on valve stems and guides and dam-
age to valve springs, Finding the caugggof a
valve failure will aid in the reconditi

VYalves

1. Remove all carbon from the valve face,
head, and stem. A wire brush or buffing wheel
(Illust. 19) can be used to a good purpose for
this operation, Valve stems should be llghtly
polished, with an extremely fine abrasive cloth,
enough to remove the carbon deposn:s only.

2, Imspect each valve to see that the stem is .
not worn excessively and that the head is not -
burned or warped. Check the grooves in'the:
stem to see that they have not lost the shoul
ders through wear, which prevents the valve
spring retainer locks from fitting snugly,

3. All valves having bent, worn, warped, or
seriously pitted stems should be replaced. Re-
place any valve that cannot be satisfactorily
refaced with a definite margin maintaineds
(Il1lust, 20.) The amount of grinding ne ssary
to true the valve face is a definite indication

of the valve head warpage from the axis or

" centerline of its stem, With excessive warp-

age, a knife edge will be ground on part or all
of the valve head because of the amount of
metal that must be removed to completely re-
face, Maximum heaviness in a valve head is
required for strength and to provide for heat
dissipation, as large an area as possible,
Knife-edged valves lead to breakage and warp-
age,
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Iilust. 19 - Cleaning Carbon From The Valve.

{Hust. 21 ¢ Checking the Valve Sprmg Free Length And
Tension Insures A Uniform Set of Yalve Springs.

Wrong
Margin".;“}_ ; ' Valve Rot'orors‘v : o
7. Inspect the valve rotators for proper opera=-
tion, A valve rotator in the free 'state (notas~
sembled in the engine) may rotate in either -
direction, rotate in one direction or may not
Correct 1PA-122708 rotate in any direction and still be satisfactory
for use, To properly test a valve rotator for
Illust. 20- A Definite Margin Must Be Obtained And Be rotation, the valve spring load must be applied
Maintained During Re conditioning. to the rotator This can be done in a spring -
tester, or assembled in an engine When using
Valve Springs a spring tester, place the valve spring together
with the rotator in the tester, Place a ball bears:
4. Clean all valve springs thoroughly and ex- ing between the rotator cap and the ram of the =
amine them for rust, pitting, and broken or set spring tester, Turning of the valve rotator can
coils. Test each spring against the spring then be observed by compressing the valve
specifications (refer to "SPECIFICATIONS!" in spring.
Section 1) using a spring load tester. (Illust. )
21.) (Refer to "SERVICE TOOL MANUAL," Valve Guides
ISS-1002.) —
8., Clean the valve gulde bores using a wire
Valve Spring Retainers rifle brush and solvent (Hlust, 22). Blow out
all carbon with compressed air, Examine the
5, Clean all valve spring retainers with sol- walls for burning, blistering, cracking or ex-
vent, Examine them for rust, cracks, and cessive wear, Check the inside diameter of the
bending. Replace parts as necessary, guide bore at several points around its circum~
: ' ference and along its length. Specifications for
Valve Spring Retainer Locks the guides are given in the table following, Re=-

. place guides as necessary,
6. Clean parts thoroughly in solvent, Check

the ribs in the inside of the locks to see that

none are worn sufficiently to cause looseness, NOTE: Guides require very careful cleaning,
Carbon left in the guide will deflect the pilot

The locks must fit snugly into the valve stem and result in inaccurate reconditioning of the

groove, Check the locks for wear on the out- valve seat, ,

side surface because this might cause the _ :
valve spring retainer to slide over the lock, (Continued on next page)
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'CYLINDER HEAD AND VALVES

11. 'VALVE RECONDITIONING - Continved

Valve Guides - Continued

’ Lllusi'. 23 - Cleaning Carbon From The Cylinder Head and Valve
orts. :

Valve Seats

9. Reméve all carbon from the cylinder head,
(Illust, 23,) Inspect all valve seats for cracks,
Be sure all'carbon is removed from the valve

seat,

155-1038W (8-60) -

Valve Lever Assembly

10, With a micrometer, check the diameter of
the valve lever shaft at the valve lever bushings,
(Refer to "SPECIFICATIONS,'" in Section 1,)

If the shaft is found to be worn excessively or
out-of-round, replace the shaft,

11, Inspect and replace worn valve lever
bushings., If the valve levers show excessive
hammering and wear at the ends which contact
the valves, they should be reground with the
valve lever grinding attachments furnished with
the valve equipment, (Illust. 24,) Worn valve
levers place side thrust on the valve stem,
thereby causing wear on the guides, True valve
levers make possible a more accurate valve
tappet setting. Remove only enough material
to give a new even face on the end of the valve

lever,

124

Illust. 24 - Grinding The Valve Lever Face Assures Proper
Contour Of Contact Faces.

Cylinder Head

12, After cleaning, inspect the cylinder head
for cracks. Check the areas surrounding the
exhaust valve ports for indications of blow-by
such as burning away of the metal., Clean the
water passages of the cylinder head thoroughly,

Reconditioning

VALVES: After being thoroughly cleaned and
inspected, recondition valves that are fit for
continued use as follows:

In most engines, both intake and exhaust valves
are ground to the same face angle, The angle
for each is given in the tables following. De-~
‘termine the correct face angle from the table,

PRINTED IN UNITED STATES OF AMERICA
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{“CYLINDER HEAD AND VALVES

1. Set the valve refacing machine to grind the
desired angle, (Illust. 25,) and dress the
grinding stone,

2. Insert a valve in the chuck, When it is
precisely centered, take a light cut across its
face. This is a check to determine whether or
not the valve can be reconditioned to service
standards with.a correct amount of margin
maintained, Warpage that may not be apparent
in the visual inspection will be clearly defin-
able, (Illust, 20.)

Avoid taking heavy grinding cuts as this heats
the valve head excessively, produces an unsat-

“isfactory valve face, and necessitates dressing

the grinding wheel frequently, Repeated light
grinding cuts are preferred until a true face of

_even width is obtained around the valve. Avoid

passing the stone beyond the face of the valve
as this will cause ridging and grooving of the
stone surface and make dressing of the stone
necessary, Reject all valves with distorted
heads which produce an uneven face, and
valves which grind ‘down to a thin edge. (Illust,
20.)

IIlust. 25 - Locating The Valve And Grinding Stone To The
Specified Angle.

At timer, unusually large amounts of heat
scale may be found on exhaust valves; this is
rough on the grinding stone, Frequent re-
dressing of the stone will be necessary in
order to maintain a smooth, even surface, and
a uniform set of valve face angles.

After refacing each valve, inspect the end of
the stem, If wear is noticeable, reface the end
of the stem with the attachment usually pro-
vided with the valve grinding equipment, (Il-
lust. 27.) Grind sufficiently to true-up the end
of the stem,

b

lllust. 26 - Grinding The Valve Face Angle. Take Light Cuts -~
Only. : .

Illust. 27 - Refacing The Valve Stem End. -

VALVE SEATS: Remove all carbon, scale,
and oil before attempting to reface the valve . -
seats. The grinding stone, when placed
against an oily seat, will become fouled and
uneven grinding will occur, R

1. Use a clean, oiled rag to lubricate the pilot
shank lightly., Before installing the pilot, be
certain that the valve guides are perfectly

sclean, This is important; otherwise, an eccen~

tric seat will be cut,

2. Dress the stone to the correct angle and :
install the pilot of the correct size to the valve
guide bore, o ’

(Continued on next page)
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CYLINDER HEAD AND VALVES

11. VALVE RECONDITIONING - Continved

Reconditioning - Continued

3. Lower the grinder head over the pilot shank
until the stone just clears the valve seat. Turn
on the power and very gently allow the stone to
contact the valve seat, (Illust, 28,) Very little
pressure other than the normal weight of the
stone should be used, Sudden, hard pressures
can cause cocking of the pilot in the guide and
result in eccentric grinding, Frequently raise
the stone from the valve seat in order to pre~
vent overheating and to clear away grinding
dust. Grind the seat sufficiently to provide

an even, smooth surface.

4., Check the seat concentricity with the valve
_guide by using a dial indicator mounted on the
. pilot, Run the indicator around the seat sur-
ifaces, thereby testing for concentricity, Run-
Mt must not exceed a total of ,002 inch,

lllust. 28 - Grinding The Valve Seat By Using One Of The
Many Grinding Tools Of Standard Manufacture.

5. The finish left by the regular type grinding
stone is usually satisfactory for practical pur-
poses, Lapping valves into their seats is un-
necessary if precision equipment is used and
extreme care taken. A simple and dependable
method of testing refaced valves and seats for
roundness and concentricity employs Prussian
blue, a concentrated pigment sold in tubes.,
Spread an extremely thin film of this blue on
“the valve face and insert the valve intcvits

155-1038. 9.58,

guide, With pressure on the exact center of
the valve head, make a quarter turn rotation
in the seat, (Illust, 29.) Remove the valvg
and inspect the impression made upon the seat
by the transfer of blueing, and upon the valve
face by the removal of blueing, Check several
times to be sure that no error was made,

78

Illyst. 29 - Testing Valve Seat And Face Contact By Using
Prussion Blue.

<
R

A-11203

Illust. 30 - Valve Seat Width Should Conform To Specifications
For That Engine And Center On The Valve Face.

6. After grinding the seats it may be found
that the seats are considerably wider than the
width recommended in the following tahle for
that engine. Valve seats that are too wide
(Illust, 30) may be narrowed by grinding down
the top edge of the seat with a stone mounted
on the grinder head, The stone must'be a
smaller angle than the valve seat (15° prefer-
ably). (Illust. 31,)

PRINTED IN UNITED STATES OF AMERICA
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CYLINDER HEAD AND VALVES

Seat grinding stone 15° smaller than
angle of valve seat, narrows seat

T//—

Valve face now contacts the seat
A-11205
Hlust. 31 - Narrowing Valve Seat Widths.

VALVE SPRINGS: Valve springs of uneven
tension or unequal free length will cause faulty
 operation, Test all valve springs, whether
new or used, as shown in Illust. 21 and select . E
a set which is uniform, (Refer to "SPECIFICA- M =
TIONS'" in section 1.) =

Valve Levers

When replacing valve lever bushings, be sure . e b
that the oil hole in the bushing lines up with ’ LN i '
the oil hole in the valve lever, After installa- . K &
tion, the bushing should be reamed. (Refer SIS
to "SPECIFICATIONS" in section 1.) =

Valve Guides =C-

v -E

Worn valve guides in the cylinder head are : G l_l;i
pressed from the underside of the cylinder o N \_A_I
head, from the valve port up through the top. B ==t -
Use a driver slightly smaller than the guide in - ; . B N2 pasoses

order to prevent jamming it in the guideway

(Illust. 32). ust. 33 - Infai{e and Exhaust Valve.

Press the replacement guides into the cylinder ’ KEY TO VALVE CHARTS
head from the top of the cylinder head. Valve (See Illusts. 32, 33 and 34.)
guides that are improperly installed, even to
within minute fractions of an inch, will cause
faulty operation.

Valve face angle,

Valve head diameter,

Valve stem diameter,

Valve length,

Valve port ingide diameter,
Valve seat outside diameter.
Valve seat width,

.

All guides furnished as se rvice parts are
reamed to size. However, as they are a press
fit, it is necessary to ream them after installa-
tion to remove any possible burns or slight dis-
tortion caused by the pressing operation. (Refer ‘ ;
to the following table for specifications.) ' (Continued on next page)

nEEbawp
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CYLINDER HEAD AND VALVES \ ;
11. VALYE RECONDITIONING - Continued %
. M (ﬁ 7
Yalve Guides - Continued | a
‘ L _
H, Distance from outside diameter of valve \
seat to the edge of the combustion cham-~ S
ber in the head, N
I, Distance from the valve seat face to the \
head end of the valve guide, X J \
T. Valve guide length;/ r: 4-
K. Valve.guide inéide diamster, Sy ,
e ] »
L. Valve guide outside diameter, T \\\V
ol C [
M, Starting valve guide; distance from top of I ¢ g
valve guide to top edge of cylinder head. E g
Intake and Exhaust: Distance from top
face of cylinder head to the stem end of l
the va.lveyguide. I;I % B Wf
. H"l |‘x/ IPA-50994
;" Distance from the bottom face of the cyl-
inder head to the face of the valve seat. 1tlust. 34 - Starting Valve.
{
S
SPECIFICATIONS OF VALVE ANGLES AND DIMENSIONS
" (Symbols refer to Illusts. 33 and 34.)
‘14 Series includes TD-14 and UD-14,
14A Series includes TD-14A, TD-14A (141), TD-14 (142) and UD-14A.
. 18 Series includes TD-18 and-U 3-18
’1%%S§9r].1es includes TD- 18A,;-1j D-18A (181), TD-18(182), TD-20 (200 & 201), UD-18A and
‘. NOTE: Abbreviations used: *Int. - intake; Exh. - exhaust; Str., - starting.
, SYMBOL 14 and 14A Series 18 and 18A Series
‘A - (degrees) . .| = 45 Int, 45 Int,
: , o : 45 Exh, 45 Exh,
ST S ) 45 Str, 45 Str .
B - (inches) . .| 2 Int, 2 Int,
: 1-3/4 Exh,. 1-3/4 Exh,
1-9/32 str, (14) 1-9/32 Str. (18)
. 1-3/32 St (14A) . 1-3/32 Str. (18A)
C.- _('inéi'l) .. .432-,433 Int, : .432-,433 Int,
- e 431-.432 Exh. .431-,432 Exh,
.3710-,3720 Str. (14) .3710-,3720 Str, (18)
.3085-, 3095 Str, (14A) © ,3085-,3095 Str, (18A) ’
8-29/641Int. and 8- 15/32 Exh.|  8-29/64 Int. and8-15/32 Exh. \
5-23/64 Str, (14) . _ 5-23/64 str, (18) ~
5- 29/64‘S'r (14A' : . .5.29/64 Str, (18A)

" PRINTED IN UNITED STATES OF AMERICA
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CYLINDER HEAD AND VALVES
SYMBOL 14 AND 14A SERIES 18 AND 18A SERIES
E - (inches) . . 1-37/64 Int, 1-37/64 Int,
1-11/32 Exh. 1-11/32 Exh,"
1-3/16 Str. (14) 1-3/16 Str. (18)
1 Str. (14A) 1 Str. (18A) .. .
F - (inches) . . 1-29/32 Int. 1-29/32 Int,
1-21/32 Exh, 1-21/32 Exh’,
1-1/4 Str, (14) 1-1/4 Str, (18)
1-1/16 St., (14A) 1-1/16 Str. (18A)
G - (inch) . . 5/64 Int, and Exh, (14) 5/64 Int, anfa Exh, (18)

3/32 Int. and Exh, (14A) 3/32 Int, and Exh. (18A)

3/64 Str, 3/64 Str, ' .

H - (inch) .. 11/64 Int. and Exh, (14) 11/64 Int, and Exh, (18)
13/64 Int. and Exh. (14A) 13/64 Int. andExh%.,;gl-SA)
3/32 Str, (14) 3/32 str. (18) . k-
13/64 Str. (144) 13/64 Str,” (18A)

I - (inches) . . 2-21/64 Int, and Exh, (14) 2-21/64 Int, and Exh. (18) -
1-51/64 Int. and Exh. (14A) 1-51 /64 Int. and Exh, (18A)
1-19/32 Str. (14) 1-19/32 Stry (18) &~
1-5/8 Str, (14A) 1-5/8 Str. (184) " ¥~

J -(inches) .. 5. Int. and Exh. 5 Int, and Exh;
2-11/16 Str, 2-11/16 Str.

K -(inch) .. .4345-,436 Int. and Exh, .4345-.436 Int. and Exh, '
.374-.375 Str, (14) .374-,375 Str, (18) .

'3115-.3125 Str. (14A) "3115..3125.5tr. (184)

L -(inch) . .751-, 7515 Int. and Exh, .751-.7515 Int, and Exh.
.752 Str. (14) - .752 Str. (18) o
L6265, 6265 Str. (14A) -626-.6265 Str. (184) .

M -(inches) . . . 1-3/8 Int. and Exh, 1-3/8 Int. and ‘Exh.,

- 15/16 Str. 15/16 Str. ..
N - (inch) L 13 /64 Int. and Exh. 13/64 Int, and Exh,
13/32 Str. (14) .  13/32 Str. (18)-

3/8 Str.. (14A) 3/8 Str. (18A)

12. REASSEMBLY (Refer to illust. 10)
Intake and Exhaust Valves

1. Coat the valve stenis with engine oil and
insert them from the bottom of the head. Re=
turn each valve and its parts to the position
from which it came,

2. Place the spring seat, lower (30); oil de~
flector on intake valves (if so equipped); spring
(29); and positive valve rotator (28) on the
valve stem (32). With a valve spring compres-
sor or lifter tool, compress the spring far
enough to install the keys (27) in the groove at
the top of each valve stem, '

Starting Valves

3. Install the starting valves (Illust, 13) by ,
inserting each valve, dipped in engine oil, into
the valve guides located in the cylinder head.
Install the springs and seats,_ Compress ‘the
springs, using the valve lifter; insert the keys
and remove the tool, Install the starting valve
covers, B :

Ty }

, b
Starting Valve Shaft Assemlﬁg&@
R
4, Install the starting valve shaft (22) with
springs (21 nd’2.3).f '

(Co_ntinued on next page)
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" 12. REASSEMBLY (Refer to |llust. 10) - Con tinued

* ' Injection Nozzles

NOTE: Before installing the precombustion
chambers, brush Dixon's No. 635 lubricating
flake graphite or equivalent on their external
surfaces,

5. Install the precombustmn chamber gaskets
into the cylinder head. Imsert the precom~
bustion chambers (the word "UP'" stamped at
the side must be at the top of the cylinder head.)
Install the second of gaskets, Dip the dust
seal into a thick soap solution and carefully
install it into the groove of the nozzle retainer
body.

6. Place the retainer in position on the studs,
Install the nuts and tighten them to the specified
torque. (Refer to "SPECIFICATIONS' in
section 1% )*Nuts and studs must be clean and
free of lubricant before torquing.

lace the nozzle body into position in the

arbon from the tops of t,he pistons
p surface of the crankcase,’

rings, (Use all new gaskets in‘reassembly,)
he flange (recessed) side of the cylinder head
gasket rings should be up.

3. Install the cylmder head to the crankcase
Secure with the stud nuts. Tighten the nuts as:
shown in Illust, 35 or 36 and torque them to
the spe%:iﬁed amounts after lubricating the
threads with SAE~30.0i], Do not tighten to full
torque immediately; it is advisable-to tighten
2" to full torque:in three steps. (Refer to "SPECI-~
".*. FICATIONS, " in Section 1, Install the valve
:cover and gasket o

NOTE: On 18 senes engmes it is important

to line up both cylinder heads in order to pro-
al at the intake manifold, A sug-

d for obtamlng proper ahgnment-

_'ISS-'|038A (7-63)

CYLINDER HEAD AND VALVES

Install a new cylinder head gasket and gas- :

‘6". Co:rl“ri‘ect'; h

(b) Install the intake manifold with
kets to the cylinder heads, and secu
stud nuts,

(¢} Secure the cylinder heads with stud
nuts as in step 3 above,

(d) Remove the intake manifeld.

4. Install the valve housing and gasket. As-
semble the operating shaft (36, Illust. 10), the:
operating levers (33 and 37) and the lever pins
and nuts to the valve housing bore if they were
removed.

5. Imstall the push rods and the valve lever
assembly,

1tlus
(18 Series Engine).

ofitside lever (37)
breather, ’

7. Adjust the valves a.s'ziescr; d in .

‘Set the valve cléarances as specified for the

cold setting in "SPECIFICATIONS" in section
1, Imstall the valve cover-and ga.sket.‘ v

h ust mamfolds
rmostats on 18
utlet elbow and

8. Install the intake an
the water outlet header i
séries engines, and-the wate
thermostat hou31ng o
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10. Install the injection pipes and tighten th
connections finger-tight. With a wrench, gi
the connection a further 1/8 turn, never more
If, however, new pipes and connections are
being installed and bave just been made up from
new parts, tighten the connections finger-~tight
and give a further 1-1/2 turns with a wrench.,

Never tighten more than this amount as damage
to the seal and subsequent leakage will re sult,
In the future, the new lines and connections will
be given only 1/8 turn past finger~tight when
removed and installed,

Install the lifting eye on engine so equipped
1d torque to the specified amount, (Refer to
USPECIFICATIONS'" in section 1,) Install the

spark plugs and spark plug cables in their
correct positions,

Fill the radiator and the cooling system,
artain that the drain valves below the radi=-
nd on the left side of c¢ylinder block are
+..Check the oil level in the crankcase,

1 fpel lines and controls connected,

*ezijgfiqfé and allow it to operate until its

remove the valve cover and gas-
ket e valve lever assemblies, and -
" recheck torque o “the c¢vlinder head nuts.
Tighten to the sp
Install the valve # %5 rm assemblies and
back off on rocker arm adjusting screws to in-
sure adequate clearance, Adjust the valves for
proper clearance, Install the cover and gasket,

e 14, On new eng.ines‘,.f{ror whenever new cylinder

\J

head gaskets have been installed, the valve
rocker arm assemblies must be removed and
the c’ylinder head stud nuts retorqued; adjust
the valve clearance after the first 50 to 100
hours of operation.

CAUTION: Only those nuts below torque are to.

be re-torqued to proper specifications. Those
above torque are to remain as they are.

14. VALVE CLEA:} ANCE ADJUSTMENT

1. Before sta.rtlﬁg the adjustment, cuto
ignition as follows: S T

g P : U H ‘\&. R
(a) 14 SERIES ENGINES EQUIPPED WITH

H-4 MAGNETO: Cut;put'the magneto by, <~

‘is that of norimal operation. Stop ”7

£

ied torque where necessary.

o

placing a jumper from the grounding switch' ..

cable terminal (Illusf. 37) to a tap screw
on the coil cover. ~ .

(b) 18.SERIES ENGINES EQU
sround thegmagne

Page 21

fastening a wire to the ground terminal
(Illust, 38).

(c) 14 AND 18 SERIES ENGINES EQUIPPED
WITH DISTRIBUTOR: Cut out the distribu-
tor by removing the cable which connects

the primary terminal (on the side of the
distributor housing) to the ignition coil.

COIL COVER
COIL TO DISTRIBUTOR CABLE i
\

P -
_ \ Q)
3 VENT HOLES

Lllust. 37 - Showing Grounding Switch Terminal OF
214 Series Engine). VR

99

Breaker
housing — i
cover il ke ® \7

Pt - =

B = f , k hassi
Groul_l d ' 4 }j |[||I4f” cran c‘ase or chassis
terminal -~ &F il 1PA-13756 A
- N

1ilyst. 38.- Showing Ground Wire Used On Magneto
(18 Series Engine). ) ’

2. Pull the compression release lever all the .
way back to the gasoline position, Remove the
valve housing cover and spark plugs. ' :
: ) kS

3, On 14 series engines, crank the engine
until the exhaust valve for the No, 4 cylinder
‘c‘:y.omm_enc'es to close. The opening and closing
can be seen plainly by observing the valve g
which is farthest to the rear. Continue 5:’;"a.'nkv-'-‘

(Continued on next page)
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pointer

lllust. 41 - Adjusting Valve Clearance.

between the valve lever and the valve stem of
the No. 1 intake valve, Adjust the valve clear-
ance by loosening the adjusting screw 'lock nut
and turning the adjusting screw as shown in
Illust, 41 until the feeler gauge is snug,
Tighten the lock nut and recheck thé clearance,
Adjust the valve clearance of the No, 1 exhaust
valve in similar manner,. ’

5, Ona 14‘series‘eng"‘ine, crank the engine
one~half revolution at a time, measuring and:

1PAZ1 27 adjusting the clearance of both the'intake and .

0.- Showing Flywheel Timing Marks (18 Series Engine). exhaust valve for each cylinder in succession, .-
according to the firing order of the engine
ly until the "DC" timing mark on the which is 1-3-4-2, On an l ies engine

olution at a time,

ve pulley is in line with the timing crank the engine one-th:
e'clearance of both

(Illust, 39)., On an 18 series engine, measuring and adjusting

~crank the engine until No. 6 cylinder exhaust the intake and exhaust valve for each cylinder
valve commences to close, Continue cranking in succession, according to the firing order
slowly until the "DC'" mark on the flywheel is which is 1~5-3=6-2=4..

‘in line with the timing pointer (Illust, 40),
: 6. Install the valve housing cover and gasket,

Ihsert a feeler gauge of the specified thick- and remove the magneto or distributor short-
circuiting jumpers,

PRINTED IN UNITED STATES OF AMERICA
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CONNECTING RODS, PISTONS AND RINGS

1. DESCRIPTION
Connecting Rods

The connecting rods serve as the links between
the pistons and the crankshaft, The surfaces
of the rods must be kept free of scoring and
dents because of the high stresses under which
these engine parts function., The rod has a
‘bearing at each end, the one at the upper end
being for the piston pin that anchors it to the
piston. This is a bushing type bearing...

The bearing, at the crankshaft or lower end,
is an inserted bearing in twoe halves which fit
around the crankshaft and is secured by a
bearing cap, The connecting rod bearing cap
is furnished only with its connecting rod, The
rods are drilled to provide an oil flow to lubri-
cate the piston pin bushings,

The bearings are of the precision, copper~lead,

steel-backed type. Both halves of each bearing
are identical and they are held in place by nibs
which engage in notches in the connecting rod
and bearing cap. The bearings can be replaced
easily without having to remove the rods.

Pistons

The piston is one of the simplest yet most im-
portant units in the engine, and its condition

ohas much to do with the performance of the

‘¢ngine. Its function is to receive the force of
the combustion pressure and transmit it to the
connecting rod and crankshaft. :

The escape of combustion pressure past the
piston is prevented by the piston rings in
grooves between the piston and cylinder sleeve.
The fit of the piston and rings in the sleeve
must be close enough to prevent the escape of
combustion gases, yet free enough to keep fric-
tion at 2 minimum.

Piston Rings

The pistons are fitted with six piston rings.
Two o0il regulating rings are fitted to each
piston, one below and one immediately above
the piston pin. The function of the 0il regula-
ting rings is to provide an even circulation of
lubricating oil and, therefore, an all-over lu-
bricating and cooling action for the piston and
sleeve, Excess oil is wiped by the rings back
down to the crankcase,

The remaining rings are termed compression
rings, The top ring is chrome plated agd’the
other three are tapered face, The ring gaps

and gther dimensions are given in "SPECIFI-
CATIONS " in Section 1, Install rings on a

“Page 1

piston with the gaps 90 degrees from the thrust
side of the piston and 180 degrees from one gap
to another, (Illust, 11,) This is to prevent com=-
bustion pressure from escaping and causing
abnormal heat which is inducive to ring seizure
and loss of tension. The leakage from any one
ring gap is not critical,

Piston Pins

The piston pin or wrist pin is cylindrical in
shape and is made of steel, Its purpose is to

. anchor the piston to the connecting rod, The

pin is retained in the piston by retainer rings-. .
that lock into the grooves of the piston pin ‘
bore, The pin is allowed to float in its bush-
ing in the upper end of the rod. The aluminum:
of the piston is an excellent bearing material
and therefore, no bushing is provided between
the pin and the piston. The bearing of the
steel pin in the aluminum piston is the reasc
for the tight fit of the pin when the piston is
cold, It is sometimes necessary. to heat—vthe
piston in order to remove the pin, The sp
fied clearance for the piston pin is given
"SPECIFICATIONS," in Section 1. B

{PA-5503 A

[Hlyst. 1 - Connecting Rod and Piston with Component Paris

1., Piston, 6., Connecting rod

2. Compression bushing,
rings. 7. Connecting rod.

3, Oil regulating 8. Comnnecting rod -
rings. bolt'and. nut,

4, Piston pin 9. Connectmg rod
retainer,. bearing. -

5. P1ston pm




Section 3

CONNECTING RODS, PISTONS, RINGS AND SLEEVES

Page 2

2. REMOVAL

1. Drain the engine lubricating oil from the
crankcase oil pan by removing the drain plug.

2, Remove the oil pan., Before all cap screws
are removed, it will help to place a shop jack
under the oil pan to support its weight,

3. Remove the oil pump. Remove the engine
balancer on 14 series so equipped. (Refer to
section 4, "OIL PUMP, LUBRICATING OIL
FILTERS AND ENGINE BALANCER.,")

4. Remove the spark plugs from the engine,
(Check the spark plug electrode gaps against
the gaps specified in section 18, "SPARK
PLUGS, IGNITION COIL AND BATTERIES"
‘before reinstalling them.) Place the engine
on the gasoline cycle and crank it until the
.connecting rod to be removed is at its lower

- position,

5. Remove the cotter pin (if equipped) from the
- nuts on the connecting bolts. Remove the nuts
ring .cap. (Illust. 2,) Tap the cap
mallet if necessary to aid remov-
"The lower bearing insert is removed with
.the cap where it:is held by a nib in the notch.

Push up on the connecting rod until the bolts
are ‘cléar of the crankshaft. Remove the upper
1nsert by rotating it free of the connect-

CAUTION: Pistons must be handled carefully
to"avoid damage, When removing a piston
from the crankcase, do not allow the skirt of
the piston to strike the crankcase, Mark the
pistons so they can be installed in the same
cylinders from which they are removed, and
in the same position,

~marked,

CONNECTING RODS, PISTONS AND RINGS ~—

rod bearing
Nlb (Upper half): Notch

[Hust. 3 = Removing Upper Connecting Rod Bearing.

7. Turn the connecting rod journal toward the
camshaft side of the crankcase, Pull the
connecting rod and piston down and out from the
injection pump side of the crankcase (Illust. 4).

NOTE: On 18 series engines, the flywheel is
indicating the exact location for re-
moval of connecting rods and pistons, (Refer
to Section 7, "CRANKSHAFT, MAIN BEARINGS
AND FLYWHEEL A

Hlust. 4 — Removing Connecting Rod and.Piston.
'PRINTED IN UNITED STATES OF AMERICA
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CONNECTING RODS, PlSTONS.XND RINGS

3. DISASSEMBLY

1. With the aid of a piston ring expander, re-
move the piston rings; remove the top ring

first and the remaining rings in order. (Illust,
5.) (Refer to the "SERVICE TOOLS MANUAL,"
1SS-1002.) '

2. Remove the piston pin retainer rings from
each side of the piston, and remove the piston
pin, If the piston pin cannot be removed by
hand, it is recommended to heat the piston in
water at 160° to 180° F, This heating of the
piston miakes it unnecessary to use force in
removing the pins, thus preventing distortion
of the pistons.

4. INSPECTION AND REPAIR

Wash all parts in a dry cleaning solvent and
dry them with compressed air., Clean the pas-
sages in the oil control rings, Use a groove
cleaning tool, or a broken piston ring which
fits the ring grooves, to clean carbon from the
ring grooves, Clean the holes in the oil control
ring grooves in each piston, Clean the oil pas-

‘sage in each connecting rod, Wash all parts

again and dry them with compressed air. Be
sure to blow out the oil holes,

Pistons

Measure the inside of the cylinder sleeves with
an inside micrometer at the top and bottom,
Take the measurements at right angles to deter=~
mine if the sleeves are out-of-round, Pistons
can be checked with an outside micrometer (Il-
lust, 6). If any pistons are scored, new pistons
and sleeves must be installed together with new
piston pins, connecting rod bushings and rings.
New pistons are selected to give a certain
clearance with the sleeves, For clearances,
refer to "SPECIFICATIONS'" in Section 1,

{ust. 5 — Removing Piston Rings.

Page 3

Inspect the piston ring grooves for wear, (Il-
lust. 7.) For the clearance of new piston rings
in the grooves of a piston, refer to "SPECIFI-
CATIONS' in Section 1.

Connecting Rods

Inspect the connecting rods for straightness.
The rods should be free of twist and be parallel
to the pistons, Cylinder numbers are stamped
on the sides of the rods and on the bearing caps
No, 1l cylinder is at the front of the engine,
Inspect the piston pin bushings and connecting
rod bearing bores for scratches and burrs.
Dress off any such unevenness. Inspect the
threads on the bearing cap studs.

Illust. 6 = Checking Piston Q. D.

Piston Rings

Inspect the piston rings for damage. Faulty
rings cannot always be detected by the eye.
Engine performance and irregularities such as
excessive oil consumption must be taken into
consideration., Wherever there is doubt.-as to:
the serviceability of the pistorr rings, it is
advisable to replace such parts with new rings
to eliminate duplication of labor in the im- )
mediate future should failure result.

(Continved on next fp;:ge) ‘ s
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CONNECTING RODS, PISTONS AND RINGS
4. INSPECTION AND REPAIR — Continved
"Piston Rings - Continved

Coat the sleeve, ppiston and ring with clean en-
gine oil. Insert each ring into the sleeve for
that piston. Use thie piston to force them
squarely down inside the sleeve. Position a
feeler gauge between the ends of the ring (Il-
lust. 8) and compare the gap present against
that specified for the ring in "SPECIFICATIONS"
in Section 1, If it is necessary to remove ma-
terial from the ring ends because the end gap
is too close, clamp a mill file in a vise, hold
the ring in proper alignment and dress off the
ends squarely to obtain the desired gap.

Check rings also for the specified side clearance
by placing each ring in its groove on the piston
and inserting a feeler gauge around its edge
{(Illust, 7).

Ilust. 7 — Checking Piston Ring in Piston
Groove for Correct Fit.

NOTE: On a used piston, it will probably be
found that the.side clearances tend to increase
- toward the top of the piston due to the greater . ,
_operating temperatures prevalent at this point, When new rings are being installed to a used { )
piston for operation in a used sleeve, wear on
the sleeve may have left a ridge where the
piston reaches the top of its stroke, This
o ridge will cause noisy engine operation and.
If it is necessary to increase the side clearance breakage of the top ring. Remedy this by using
‘of the rings, it can be done in one of the follow- a ridge grinder and remove the ridge before
ing ways: . ' installing the piston and ring.

“(a) True the ring grooves of the piston on Piston Pins and Bushings
a lathe.
Inspect the piston pins for score marks, If the
{b) Lap the sides of the rings with lapping " score marks are not too severe, clean with a
compound on a surface plate, Mount the
ring in a block or other jig to provide uni-
formpressure, Work the ring around the
surface plate using a circular motion,

(c}) Grind the sides of the rings on a sur-
face grinder., Special care must be taken
to obtain a square and even removal of ma-
terial.

Inspect the "windows' of the o0il regulating
rings for blocked oil ways, Failure to keep
the oil ways clear will result in uneven lubri-

“cation of the piston and sleeve and hot spots on
the cylinder sleeve and piston due to the ab-
sence of the heat absorbing oil flow,

The bedl ig surfaces of the rings should be of
~smooth and satin-like finish, Remove any
burgs that may be present on new rings or old

Hiyst. 8 — Checking Piston Ring Clearance in Cylinder Sleeve.,

o
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Section 3

CONﬁ/EcTING RODS, PISTONS AND RINGS

fine abrasive. When installing new piston pins,
be sure that they have the same inside diame-
ter as the piston pins being re-used in the en-
gine. Piston pins are available with a .807-
.817 inch inside diameter or with a 959 - .969
inside diameter with tapered ends, Never in-
termix piston pins of different inside diameters
in the same engine. Piston pins are also avail-
able for oversize installation (refer to parts
catalog). Inspect the connecting rod bushings
for wear and replace with a new bushing if nec-

Chamfer on both edges——>

Page 5

essary. The inside diameters of the bushings
furnished for service are shown as Ref.No.3 in
the following table. After installation in the
connecting rods, they must be burnished and
reamed to the diameters (Ref. no.4 and Refino.5)
shown in the following table. Refer to '"Serv-
ice Tool Manual,! ISS-1002, When new con-

necting rods are installed, the bushings in the
rods are already finished reamed to the proper
size.

A
Rough LD.

1P A-23359

Hlust. 9 = Checking Piston Pin Bushing Dimensions.

Dimension to be Checked

All Engines

BUSHING (Ref. No. 1) ‘
OUTSIDE Press fit - %nches e e e e e e e e e e e e e s 1,7235 - 1,7255
(Ref, No, 2
DIAMETER Hand push fit - inches . . . . . . . e e e e 1,7305
(Ref, No, 3)
e As furnished - inches . e s s e e e e e e e e 1.612 - 1,614
BUSHING (Ref, No. 4)
INSIDE After burnishing, in
DIAMETER assemblyv - inches e 1.6165 - 1.6175
, {Ref. No. 5) :
. Finish reamed-inches . . . . . . + « + « ¢« « « o 1,6257 -'1,6259
- BUSHING (Ref. No. 6) v
- CHAMFER On both edges e e e e e e e e e e e e e 1/32 x 20 - 25°

5. REASSEMBLY

1, With the piston pin as cool as possible and
generously coated with clean engine lubricating
oil, heat the piston in hot water to approximately
160° to 180° F,, at which point the piston pin can
be entered into one boss of the piston by push-
ing with the hand, With the piston still hot, po-
sition the connecting rod inside of the piston,
aligning the bushing in the rod bore with the
piston pin holes in the piston, - Push the piston
pin completely into position, Thoroughly dry-
the piston with compresged air,

NOTE: The piston and connecting rod must be
assembled so the off-center depression in the
piston head and the position number stamped on
the lower end of the connecting rod, are on
opposite sides, L

2. Squeeze the pronged ends of the piston pin-
retainer rings and install a ring in the groove -
at each side of the piston to secure the piston
pin. ’

(Continued on next p:
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CONNECTING RODS, PISTONS AND RINGS

5. REASSEMBLY - Continued

3. Check the fit of the piston pin in the piston
for proper end clearance as follows:

(a) Push one end of the piston pin until it

reaches a definite stop against the retainer

ring on the opposite side of the piston,

(b) Position a feeler gauge between the end
of the pin that was pushed in and the retain-

er ring to check for end clearance (Illust,
10) as specified in "SPECIFICATIONS," in
Section 1, :

4, Using a piston ring expander, install the
rings into the grooves of the pistons. The
tapered compression rings must be installed
as directed by the word "TOP' stamped on
‘their edge. Position oil regulating rings im-
mediately below and above the piston pin,

Position the rings so that the gaps are 90 de-
grees from the thrust side of the piston (in line
. with the piston pin bore) and 180 degrees from
one gap to another as shown in Illust, 12,

IHust. 10 - Checking Piston Pin End Clearance,

155-1038A (7-63)

A-14235

lfust. 11 = Piston Ring Compressor,

6. INSTALLATION

When installing a piston and connecting rod as-
sembly which was formerly used in the engine,
install the assembly in the same cylinder sleeve
from which it was removed,

1, Place the ring compressor on the assem~ ~—
bled piston and connecting rod, (Illust, 13),
(Refer to "SERVICE TOOL MANUAL," ISS-
1002.) Smear the inside bore of the sleeve and
the piston with clean engine oil, Align the
piston with its sleeve in the bottom of the crank-
case and push the piston into the sleeve, (Il-
lust, 14,) The ring compressor will fall free
when the piston is completely in the sleeve,

Be sure that the piston is installed to its cor-
rect direction with respect to the markings on
its top face.

IHlust. 12 ~ Showing Positions of Piston. Ring Gaps.
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CONNECTING RODS, PISTONS AND RINGS

2. Remove the ring compressor, Wipe the
crankshaft bearing end of the rod to, remove.
any grit gathered during installation’. ~Install
the crankshaft bearing upper half to the rod
after wiping it clean and swabbing it with clean
engine oil, Position it into the end of the con-
necting rod. Cleanliness of the bearings,
journal, and bearing supporting surfaces can-
not be overstressed,

3. Wipe clean and oil the crankshaft journal
and temporarily install the lower bearing and
bearing cap. Do not tighten the bearing cap
nuts, The nib of the bearing must fit in the
notch in the bearing cap, The number stamped
on the bearing cap must correspond in number
and position with that on the connecting rod.

4, Install the other pistons, connecting rods
and bearings in the same manner,

5. Torque the connecting rod bearings to the
foot-pounds specified in "SPECIFICATIONS!"
in Section 1. Use virgin lead wire to check the
clearance presént between the crankshaft and
the lower bearing of the connecting rod. Re-
move the bearing cap and bearing, place a
suitable length of .015 inch virgin lead wire
across the bearing (Illust. 15), and install the
bearing and bearing cap. Tighten the nuts to
the specified torque; then remove the nuts and
bearing cap and, with a micrometer, measure
the wire which will have been crushed down to
the dimension of the clearance between the
crankshaft journal and the connecting rod bear-
ing by the torque applied to the nuts. The
micrometer measurement should fall between
the figures specified for the engine in "SPECI-
FICATIONS!" in Section 1. Reinstall the bear-
ing and cap to the connecting rod, and torque
to the specified amount if the reading was as
specified. Do this to all the connecting rod
bearings. On engines not equipped with lock
nuts, secure the nuts with cotter pins.

'NOTE: If the readings do not fall within the

specified limits, and the torque wrench is
known to be accurate in its measurement, re-
move the bearing from the connecting rod and
replace it with a new one, However, with the
precision bearings used, no difficulty should be
encountered providing the crankshaft and/or
connecting rod are in good order,

6. Check the connecting rod side clearance
by inserting a feeler gauge between the bear=-
ing cap and lobe of the crankshaft (Illust. 16).
(Refer to "SPECIFICATIONS" in Section 1 for
specified clearance.)

7. Install the crankcase lubricating oil pump,
oil pan and gasket, using shellac to seal the
gasKét in place. (Refer to Section 4, "OIL
PUMP, LUBRICATING OIL FILTERS AND
ENGINE BALANCER. ")

8. Install the cylinder head or heads. Use
new cylinder head gaskets., (Refer to Section
2, "MANIFOLDS, CYLINDER -HEAD AND
VALVES. ')

(Continued on next page)

Piston ring compressor

Piston

Connecting rod Brass jaws

_ A-14236

{Hust. 13 = Connecting Rod and Piston with Ring

Compressor in Place.

o4
ompressor

Illust. 14 = Installing Connecting Rod and Piston
with Piston Ring Compressor in Place.
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CONNECTING RODS, PISTONS AND PISTON RINGS ;
N
6. INSTALLATION - Continued 9. After the installation of new piston sets or
new piston rings, the engine must be ''run-in"
according to the conditioning schedules in para-
graph 11.
tilust. 15 = Checking Connecting Rod Bearing ’
Running Clearance. o Hllust. 16 — Checking Connecting Rod Side Clearance.
SLEEVES ,
"NOTE: If more than one sleeve is to be re- j‘\_’/
» moved, and they are to be used again, it is
PP : d wi important that the sleeves be marked as to
at type sleevés The‘%%tl'zg;zr:f iﬁgllglf:ev‘:;th their location in the crankcase and position in
ealed in the crankcase by rubber "O" rings the sleeve bore.
‘ 19). A flange at the top of each:sleeve 4, Remove the sealing ring located in a groove
fits 1nto @ recess. 1n the top of the crankcase and in the crankcase at the bottom of each sleeve
serves to pos1t10n the sleeve correctly, The bore. - (Illust, 19.)
ret type sleeve is water- cooled over its entire
ength
: Cylinder sleeve puller
"8, REMOVAL
. Remove the cylinder head’assembly. ‘ (Refer
to Section 2, "MANIFOLDS,:C YLINDER HEAD
AND VALVES, ") '
2, Remove the connecting rods and pistons.
(Refer to par, 2.)
NOTE: It is advisable to wrap an oil-soaked
clpth around the crankshaft connécting rod
bearing journals to keep them as clean as
possible, Wrap the piston and connecting rod
assemblies in clean cloth also to protect them
auntil installation.
'3, Remove the cylinder sleeves by using a ¢ /
sleeve puller, These tools are listed in the Cylmder sleeve A-5640 e/
"SERVICE TOOLS MANUAL," ISS-1002,

(Illusts. 17 and '18.) Hlust. 17 = Installing Cylinder Sleeve Puller Tool.

155-1038A (7-63)
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SLEEVES

9. INSPECTION AND REPAIR H

1. Clean the sleeves in a dry cleaning solvent,
and dry them with compressed air. Clean out
and flush the water jacket in the crankcase.
Clean out the cylinder sleeve ring grooves.

NOTE: Abrasive material is not to be used to
clean the cylinder sleeves.

2. Measure the inside of the sleeve with an in-
side micrometer from the top to the bottom of
the sleeve where it is subject to piston and ring
travel, Take the measurements at right angles
to determine if the sleeve is out-of -round. If
a sleeve is out<of-round or scored, a new
piston and sleeve must be 1nsta11ed For new
piston and sleeve clearance, refer to "SPECI~
FICATIONS," in Section 1,

10. INSTALLATION

1. Install the cylinder sleeves into their pre-
viously identified positions in the crankcase.
Make a solution of one pint of water, half an
ounce of glycerine, and one tablespoonful of
soap flakes. Dip the new cylinder sleeve rings
into the soap solution and install them in the
grooves in the crankcase. (Illust. 19.) Apply
a liberal coat of Permatex No. 3 (liquid) sealer
to the underside of the cylinder sleeve flange,
being sure that the entire surface is coated with
the sealer. Coat the finished surface at the
bottom of each sleeve with the soap solutions.
The cylinder sleeves are a loose fit in the
crankcase and can be pressed into place past
the sleeve ring by hand.

NOTE: After installing a cylinder sleeve in

the crankcase, check the amount of clearance
between the deck of the crankcase and the top
surface of the sleeve flange. This amount must
never exceed that of the top limit given in
USPECIFICATIONS'" in Section 1,

CAUTION: Be sure the cylinder sleeve ring
has not been forced out of its groove when
installing the sleeve.

2. Imnstall the pistons and connecting rods,

(Refer to par, 6,)

3, Install the cylinder head. (Refer to Section
2, "MANIFOLDS CYLINDER HEAD AND
ALVES,

T1. ENGINE RUN-IN SCHEDULE

After the installation of new sleeve and piston
sets or new piston rings, the engine must be
“"run-in'' according to the following conditioning’

(on units so equipped).

Page 9

schedﬁle before operating at normal load and
speed.,

Nut
Cylinder sleeve
puller

Cylinder sleeve

lllust. 18 = Removing Cylinder Sleeve.

et

~ Cylinder sleeve Yitig

ust. 19 — Installing Cylinder‘Slbee‘v“e: Ring.

.

1. Before starting the engine, be sure that
the cooling system is filled,

2, Fill the crankcase with a MIL lubricating
oil as specified in the latest service bulletin on.
"Fuels and Crankcase Lubricating Oils for: IH
Diesel Engines.,"

.

3. Install an oil inlet filter into the turbocharger
(Refer to Section 10A,) L
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SLEEVES

11. ENGINE RUN-IN SCHEDULE - Continued Period 2: Operate the engine on work about

' 2 hours 1/2 max, load at 3/4 rated speed,
Be sure toremove this filter after run-in to
coincide wikh the first oil change. Period 3: Operate the engine on 3/4 max,

1 hour load at full rated speed,

4, Start the engine on the gasoline cycle and
run it for two minutes,

‘5, Switch to the diesel cycle and run the en~
gine at 1/4 throttle with no load, until normal
operating temperature is reached, Cover the
radiator, if necessary, to bring the engine up
to operating temperature,

6. The following schedules are safe to follow

after the engine has reached operating temper-
ature:

CONDITIONING SCHEDULES

Tractor
Period 1: Operate the tractor in 4th gear
1 hour without load at 3/4 rated speed,
Period 2: Operate the tractor at 3/4 rated
2 hours speed on light work,
_»Pé’i:iod 3: A(}perate the tractor at full rated
_1 hour speed on medium work,

. Power Unit

Period 1:
1 hour

Operate the engine on work about
1/4 max, load at 3/4 rated speed,

1SS-1038A (7-63)

7. Do not run the éngine at idle speed for long
periods after installing new rings or sleeves,
as the rings will not seat during the idle opera-
tion.

8. Recheck for oil, air, and water leaks, and
adjust tappets. Inspect and replace the oil fil-
ter elements if necessary.

9. After the engine has operated for 25 hours,
drain the oil while the engine is hot,. Refill the
crankcase with lubricating oil as spec1fied in
the operator's manual,

10. After the first 100 hours of operation the
cylinder head stud nuts must be retorqued and
the valve tappets adjusted, s

CAUTION: When retorquing cylinder head stud
nuts, only those nuts below torque are to be re-
torqued to proper specifications, Those above

torque are to remain as they are,
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LUBRICATING OIL PUMP

1. DESCRIPTION

The engine lubricating oil pump is a gear type
pump internally mounted to the bottom of the
crankcase and gear driven from the camshaft,

14 SERIES: The oil pressure regulating valve
is located in the oil filter base,

18 SERIES: (Engines equipped with by-pass
(not full-flow) filter systems,) The oil pres-
sure regulating valve is located in the oil pump,

(Engines equipped with full-flow filter systems.)
The oil pressure regulating valve is located in
the filter base,

INSPECTION PRIOR TO REMOVAL (18 AND
18A SERIES ONLY): To check the wear of the
0il pump drive gears on diesel engines with
distributor ignition:

Remove the distributor cap, rotor and
dust shield; reinstall the rotor, turn the
rotor as far as it will go in one direction,
noting the travel of the outer end of the
rotor by using a dial indicator or a scale
graduated in 1/32's, The maximum travel
should not be greater than 1/8 inch, When
the 1/8 inch maximum travel is reached,
the oil pump drive gears and camshaft
should be inspected for wear,

2. REMOVAL

1. Drain the oil from the engine. Remove the
cap screws which hold the oil pan to the crank-
case, and then remove the pan and gasket,

2. The lubricating oil pump can be pulled out
after removing the lock wire and the cap
screws, (Also remove the cap screws which
hold the two oil return pipe clips on engines
so equipped.)

NOTE: On 18 series engines which are equipped
with battery ignition starting systems (instead
of magneto ignition), it is necessary to have
the oil pump correctly timed with the camshaft.
Correct timing is necessary because the pump
drive gear also drives the distributor through
a slotted connection. Before removing the oil
pump from an engine which is equlpped with
battery ignition starting system, it is advisable
first to mark the position of the pump shaft

so that the pump can be readily replaced in
correct time, Crank the engine over until

the No. 1 plston is on top dead center of the
compression stroke, Then, with a punch,

mark the lower end of the pump shaft and "the
pump cover so that thé l?.aft can be again set
in the same position st, 1,)

and TD-18 crawler tractors,
in the pump kept the pump supplied with oil

Page'l

IHust. 1- Qil Pump Marked for Removal (18 Series with Buﬁery
lgnition).

3. DISASSEMBLY (lllust. 2)

1. Remove the float from the cover (15) on
engines so equipped.

2, Remove the cap screws which secure the
cover (15) to the pump body (5). Tap the cover
lightly with a rawhide hammer until the cover
and dowel break free, Remove the gasket
(14). ‘

NOTE: Prior to the TD-20 and certain TD-14
auxiliary gears

when the tractor was operating on steep grades
by drawing oil from the front or rear section
of the oil pan, through the oil return pipes,

3. On units so equipped, remove the lower
auxiliary gear housing by tapping downward
until it is free of the drive shaft (11) and the
idler gear shaft (6). The auxiliary drive gears
will come out with the cover, Remove the
upper auxiliary housing in the same manner.

4, BY-PASS SYSTEMS: Remove the oil
pump pressure regulating valve spring (9) and
valve (8) from the recess in the oil pump
body (5).

FULL-FLOW SYSTEMS: Remove the safety
valve spring (9) and safety valve (8).

NOTE: This spring is a heavier sprmg than the
one used in the by-pass system a

(Continved on next page:

4
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LUBRICATING OIL PUMP

3. DISASSEMBLY - Continved

regulating valve and the function has been
changed. Refer to the ""Lubricating Oil Filters"
in this section. ‘

5. Remove the pump idler gear (7) from the
idler gear shaft (6).

NOTE: Do not remove the idler gear shaft from
the pump body.

Press off the pinion gear (1) after driving out
the pin (10).

6. Remove the gear (13) from the shaft (11) by
driving out the pin (12). (Illust. 3.) Press the
gear off the shaft and remove the key.

7. On later model pumps, the body gear (13)
.is pinned and then the gear is peened over

the end of the nin to hold it from working loose
(Illust, 5.) . )

IPA-50363

llust. 2 - Exploded View of Oil Pump. TD-20 (200) Shown.
(Others Similar.)

1., Drive pinion, 10, Drive pinion pin,

2. Key, 11, Drive shaft,

2A, Key, 12, Body gear pin,

3. Lock washer 13, Body gear,

4, Cap screw, 14, Cover gasket,

5, Pump body. 15, Cover,

6, Idler shaft, 16, Bottom plate

7. Idler gear, gasket,

8. Safety valve, 17, Bottom plate,

9. Safety valve 18, Bottom plate
spring. stiffener ring,

I5S-1038A (7-63)

Hlust. 3 - Removing Pinion from Drive Shaft.

4. INSPECTION AND REPAIR

Clean all parts thoroughly in a dry-cleaning
solvent and dry with compressed air, Inspect
all tubes and screen for possible damage and
replace rather than repair the defective parts,

Inspect all gears for wear, scoring and chipped
teeth, When a gear is found to be damaged, it
should be replaced, including the mating gear,

Assemble the body gear (13) to the drive shaft

(11) and assemble to the pump body (5), Check
the clearance between the gear (13) in the base
of the body (5).

Place a feeler gauge between the gear and the
body and turn the gear one complete revolution
while holding the gauge in one position., Move

Lubricating
oil pump shaft

Body gear

A-14238

llust. 4 - Removing Body Gear From Shaft.
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LUBRICATING OIL PUMP

the gauge around the body bore and again turn
the gear one complete revolution to check the
clearance. Repeat this operation until the en-
tire distance around the body has been checked,

Refer to "SPECIFICATIONS'" in Section 1 for
clearance between gear and body and between
body and idler gear, Check the clearance be-
tween the idler gear and pump body in the same
manner used to check the clearance between
the body gear and body.

When the idler and body gears are assembled,
check the backlash, Check the end clearance
between the drive pinion and the pump body.
(I1lust. 6.) When the assembly is made from all
new parts, file or grind off the top of the pump
body (if necessary) to obtain a maximum of
.010 inch clearance between the pump body and
the pinion. The cover gasket is also used as a
shim (. 006 inch thick). This gasket should be
replaced whenever the pump is disassembled
but, if a replacement gasket is not available,

do not attempt to cut a new gasket unless ma-
terial of the correct thickness is used. If a new
gasket or the proper material is not available,
use the old gasket. The cover gasket provides
a clearance of .003 to ,006 inch between the
gears and the cover. It is very important that
this clearance be maintained to prevent wear

on the gears and cover,

On the TD-18, TD-~18A Tractors and early
UD-18A power unit, check the oil pressure
regulating valve spring for proper length,
action and condition,

For the specified free length, test load and
the test length, refer to "SPECIFICATIONS"
in Section 1, A valve spring which falls below
these standards should be replaced,

The outside diameter of the oil regulating
valve is ,900 to .901 inch, and the valve bore
is .905 to .906 inch; the running clearance be-
tween the valve and body is ,004 to ,006 inch,
Be sure that the valve is in good condition, that
it slides freely, and that the valve seat in the
body is not damaged. The 14 series engines
have the oil regulating valve spring and valve
in the lubricating oil filter base, The spring
should be tested for load pressure, free

length and test length as specified in "SPECI-
FICATIONS'' in Section 1,

FIELD CHECK

To make a fast field check of the lubricating
0il pump to determine if it is working properly,
proceed as follows:

1. Submerge the oil pump in a bucket of oil,

2, Place your hand over the outlet, located -
at the top of the pump,

3. Turn the drive pinion until pressure is
built up in the pump and the drive pinion
"FREEZES'" or cannot be turned; this indicates
that the lubricating oil pump is in working
condition,

Gear peened
over pin

NN

NN 1

Shaft

=

Pin pressed

MR

down to seat L

Hole reamed to here
giving seat ‘

Ilust. 5 - New Meﬂ'_lod of Pinning Qil Pump Body Gear to Shaft.

J A-24935
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Illust. 6 - Checking End Clearance Between Pinion
and Body.

5. OIL PRESSURE TEST FOR DETECTING WORN BEARINGS

To pre-determine the location of excessive
clearances or bearing failures without having

“s-to tear down an engine, an oil leak detector

~.No, 1020 183 R2 is shown in "SERVICE TOOL
"MANUAL," ISS-1002. It is especially designed

for full pressure lubrication, Complete in-

structions for its use are included. (Illust, 7,)

The general purpose of this device is to supply
oil at a pre-determined pressure to an engine
lubrication system, so that with the oil pan
removed, the oil leakage at the main, connect-
ing rod and cam shaft bearings can be observed,
and the worn or improper clearance of bear-
ings picked out by the amount of leakage, which
appears in the form of drops or spurts of oil,

A similar tester can be made up from avail-
able parts, and has been found to be effective;
secure a section of 6-inch pipe approximately
24 inches long. (Illust, 8,) Weld a plate for
a base on one end, and thread the other end to
take a cap, Drill and tap the cap to take a tee
connection and, in one side, weld a standard

tire valve and the other side, a pressure
gauge registering at least 75 pounds.

Drill and tap a hole near the bottom of the
pipe to take a shut-off valve, To the valve
attach a flexible hose to connect up with the
oil pressure connectinns on the engine,

The capacity of the tank will be in excess of
10 quarts, Fill the tank with SAE-10W oil, by
removing the tank cap,

CAUTION: Before running any tests, remove
the filter elements and clean out the filter base
to remove all dirt accumulation that might
otherwise be forced into the oil channels of the
lubricating system,

Begin the test by applying air pressure through
the air valve on top of the tank to 25-30 pounds
gauge reading, With the flexible hose connected
to the oil pressure line on the engine, open the
valve at the bottom of the tank to allow oil to
flow into the lubrication system, Approximate=~
ly half of the oil in the tank will be required to
fill the oil lines. The pressure should be main~
tained at 25 pounds throughout the test,

A bearing condition is indicated by the drip or N
leakage from the ends, If this leakage appears

as a steady stream, it is evident that a bearing

is extremely worn or excessive clearance

exists., Care must be exercised to differentiate

between a stream coming from a faulty bearing

and a stream existing because of engagement

of oil holes (such as spurt holes in connecting

rods for cylinder lubrication) and grooves,

It is advisable to reposition the shaft for each
bearing, so that the leakage from the bearing
under observation can be properly isolated,
and not confused with leakage from another
source,

lHlust. 7 - Leak Detector.

. 155-1038A (7-63)

s

A-21346
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The frequency of the drops indicates the condi-
tion. A satisfactory bearing might pass 25 to
100 drops per minute. '

If the time element between drops is excessive,
the bearing is open to. suspicion, and should be
investigated. It is either too tightly fitted or
an obstruction in the oilway to the bearing
exists.

On completing the tests, close the shut-off
valve and relieve the tank pressure through
the air valve,

Standard tire
valve welded oxﬂ

Pressure gauge

Pressure tank

Shut-off valve
¢ Flexible tube
e

A-14003

1Hust. 8 - Oil LLeakage Test Unit.

6. REASSEMBLY (lliust. 2)

1. Imsert the Woodruff key (2A) in the shaft

(11) and assemble the body gear on the shaft.
Drive the pin (12) in place and on later model
pumps, peen the gear over the pin end to secure
it against working loose. . Install the drive

shaft with gear into the pump body (5).

2. Insert the key (2) into the upper end of the
drive shaft (11) and install the drive pinion (1)
and drive the pin (10) in place, With the shaft
forced as far toward the top of the pump body
as possible, check the clearance with that given
in "SPECIFICATIONS' in Section 1, and meas-
ured between the top of the pump body (5} and
zhe bottom face of the drive pinion (1), (Illust,
.)

Excessive clearance at this point indicates worn
gears and pump body. Replace the parts or
noisy operation, increased wear and decreased

o

pump efficiency will result, When the assembly
is made from all new parts, file or grind off the
top of the pump body (if necessary) to obtain a
minimum of .010 inch clearance between the
pump body and the pinion. After checking the
end clearance of drive shaft (11, Iflust. 2),
lock both ends of the pin (10) into the drive pin-
ion (1) by using a small punch and peening each
end of the pin. Be careful not to damage the
gear when using a punch to lock the end of the
pin, and be sure that the end of the pin does not
project out into the bottom of the gear teeth.

3. Imsert the valve (8) and valve spring (9) in-
to the pump body (5). Be sure the spring does
not cock the valve in the base, causing im-
proper seating,

NOTE: This step does not apply to the 14 »
series engines as there is no valve in the pump.

4, Assemble the idler gear (7) to the idler
shaft (6).

5, On pumps so equipped, install the auxiliary
gears and housings in reverse order of dis-
assembly, using new gaskets.

6. Install new gasket (14) using light grease to
hold it in place, Place the cover (15) in position.
and tap on with a rawhide or fibre hammer,
Secure the cover with cap screws, Hand turn
the pinion to be sure that no binding exists in

the oil pump assembly,

7. Install the float if the unit is s0 equlpped
and secure with a cotter pin,

7. INSTALLATION

NOTE: Before installing the lubricating oil
pump on an 18 series engine equipped with
battery ignition for starting, it is first neces-
sary to remove the distributor assembly. Then
set the No, 1l piston on the top dead center po-
sition of the compression stroke, Install the
pump so that the timing marks on the bottom
of the pump shaft and pump cover line up when
the pump is tightened into place. (Timing
marks should have been made before removing
the pump, as outlined in Par, 3,) If no timing
marks were made, install the pump in the en-~
gine with the drive slot in the pump gear ap-
proximately parallel to the crankshaft, and the
off set toward the center of the engine,. The
distributor shaft will engage the pump gear
only one way.

(Continued on next page.)
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7. INSTALLATION - Continved

1. Install the oil pump into the crankcase and
attach it with lock washers and cap screws,
Lockwire the cap screws, Install the oil re-
turn pipes and attach the brackets,

2. Shellac new gaskets to the oil pan and attach
the pan to the crankcase, Fill the engine with
the correct quantity and grade of lubricating

oil as specified in the operator's manual,

3, Imnstall the distributor,

LUBRICATING OIL FILTERS

8. DESCRIPTION

The lubricating oil filter with a replaceable
cartridge, removes the dirt and other foreign
particles from the crankcase oil and prevents
these injurious materials from being recircu-~
lated to the engine,

Two types of oil filter systems have been used,
The by-pass system {not full-flow) used on

r type engines, has a pressure regulating
located in the oil pump on 18 series en-
‘glnes and in the oil filter base on 14 series
engines, The o0il pump pumps the oil to the oil
", gallery and to the filter, The filtered oil re-

- turns to the crankcase oil pan,

“The full: flow system is in use on all current
production engines covered in this manual.

The oil pressure in this type system is con-
trolled by the regulating valve located in the
filter base, A by-pass valve is also located in
the filter base.

M'”T»he two valves located in the filter base, visu~-

v ally identify the system as being a full-flow type,

On 18 series engines there is a safety valve
‘located in the oil pump. Its function is to re=
lieve the pressure buildup in the pump should

" there be any restrictions between the pump and
the: filter base, The safety valve spring is the
stronger of the three valve springs.

In the full-flow system, all of the lubricating
oil is filtered before being distributed to the
bearings. These filters have a no~drain-back
feature which eliminates the necessity of pump-~
ing the oil up into the filters when starting the
engine . '

The filter assembly on the 14 series is located
on right side of the engine On the 18 series
the filter assembly is located on the left side
of the engine,

9. REMOVAL

Drain the filters by removing the drain plugs
in the filter base, On full-flow filters also
drain the filter cases by removing the case
drain plugs. Remove the cap screws and lock
washers from the filter base, Remove the
filter assembly as a unit,

I5S-1038A (7-63)

Illust. 9 - Full-Flow Lubricating Qil Filters (18 Series).

10. DISASSEMBLY

By-Pass Type Filters (Illust. 10).

1, Loosen and remove the retaining bolt (2},
The case (4) and element (5) can then be re-
moved from the base (7). Discard the case .
gasket (6).

2, 14 SERIES ONLY: Remove the pi‘essure
regulating nut, gasket and spring, Remove
the regulating valve,

Full-Flow Type Filters (lllust. 11).

3. Loosen the cover retaining nut and remove
the case cover; discard the cover gasket. The
retaining nut can be separated from the cover
by removing the snap ring, Lift out the filter
element, Remove the three cap screws which
secure the standpipe and case in the base, Lift
out the standpipe and discard the gasket, Re=~
move the filter case and unscrew the filter
case stud, Discard the filter case gasket, Re-

move all filters in a similar manner,

PRINTED IN UNITED STATES OF AMERICA
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10. DISASSEMBLY - Continued

4, Remove the pressure regulating’valve re-

. tainer nut and gasket and remove the spring
and valve, Remove the by-pass valve re-
tainer nut and gasket from the filter base, Re-
move the spring and by-pass valve,

1_,1. INSPECTION AND REPAIR

Clean all parts thoroughly with a dry-cleaning
solvent

Check the pressure regulating valve spring
i and also the by-pass valve spring for proper
;length, action and condition (Refer to
,"SPECIF“ICATIONS" in Section 1.)

',On the by-pass type filters the outside diameter
. .of the pressure regulatlng valve is ,900 to ,901
“inch; the valve bore is ,905 to .906 inch; the

' diametral clearance is .004 to .006 inch.

£ .On the full-flow filters the outside diameter of

- the pressure regulating valve is 1,040 to 1,041
-inches; the valve bore is 1,043 to 1.045 inches;

e the diametral clearance is ,002 to ,005 inch.

‘The outside diameter of the by-pass valve is
;918 to .919 inch: the valve bore is .921 to
.923 inch; the diametral clearance is ,002 to
005 inch,

12. REASSEMBLY

By-Pass Type Filters (lilust. 10).

1, 14 SERIES ONLY: Install the pressure re~
gulating valve and spring, closed end first, into it

place in the housing in the filter base., Be sure )
that the spring does not cock the valve in the '
housing, which would cause improper seating.
Install a new valve retainer gasket and the re- lust. 10 - Lubricating Oil Filter (Not Full-Flow). -
tainer nut,

iPB-6141

R Legend
2, Install a new filter case gasket, Grease or
otherwise lubricate the sealing rings located in
each end of filter element to prevent possible

damage. Place the element in position on the ... 1. Lubricating oil filter, complete
base, Install a new retaining bolt gasket on the 1A, Retaining bolt pin,
bolt and insert the bolt through the case, In- 2. Retaining bolt,
stall the bolt pin, Using a slight twisting motion, 3, Retaining bolt gasket,
P install the case and bolt over the element and 4, Oil filter case,
" tighten the bolt, 5. Oil filter element,
6, Oil filter case gasket,
(Continued.on next page.) 7. Oil filter base with plu




"Section 4

OIL PUMP, LUBRICATING OIL FILTERS AND ENGINE BALANCER

Page 8

12. REASSEMBLY - Continued

\ ||
18 19 20 21 22
A-26929 A

. {14 Series Similar).

. Full-Flow Type Filters (lllust. 11).

( 3. Install the pressure regulating valve and
spring, closed end first; into place in the
“housing in‘theé: fllter base Be sure that the

' 155-1038. 9-58.

LUBRICATING OIL FILTERS -

Illust. 11 - Full-Flow Lubricating Qil Filter. 18 Series Shown.

spring does not cock the valve in the housing,
which would cause improper seating. Install
a new valve retainer gasket and the retainer
nut,

4, Install the by-pass valve and spring in the
same manner as the pressure regulating valve,
5, Install a new filter case gasket, Install the
filter case stud.

CAUTION: Do not over tighten the stud and
nut in the filter case, as this will only impair
the filtering system.

Position the filter case, standpipe gasket, and
filter standpipe over the stud and secure them
to the filter base with three cap screws,
Grease or otherwise lubricate the sealing rings
located in each end of the filter element to pre-
vent possible damage., Install the element over
the stud, using a slight twisting motion,

NOTE: The new element, 268 462 R91, can be

used ONLY with the new aluminum die cast oil :
filter case cover, 267 808 R11. However, the s
new aluminum die cast oil filter case cover can ~—
be used with the old element, 261 627 R91,

There are packages available to change to the

latest type elements and case covers,

Legend for |llust. 11.

Retaining nut ,
Nut gasket,
Cover,
Retaining spring.
.. Sealing cup.
. Sealing cup snap ring,
Cover complete,
Cover gasket,
Filter element,
Stand pipe,
Stand pipe gasket,
10, Case,
11, Stud,
12, Case gasket,
13, Base gasket,
14, By-pass valve,
15, By-pass valve spring.
16. Nut gasket,
17. Valve retaining nut,
18, Filter base,
19, Pressure regulating valve, .
20, Pressure regulating valve spring. N
21, Nut gasket,
22, Valve retaining nut,

(o ol

« o e

O] ONUTR D WIN -
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12. REASSEMBLY - Continued

Install a new greased or lubricated cover gas~-
ket, Secure the cover retaining nut and gasket
to the cover with the snap ring. Position the
cover on the case and tighten the retaining nut,
Install all filters in a similar manner,

13. INSTALLATION

Position the filter assembly, with a new gasket,
on the side of the engine and secure it with the
cap screws, Install the drain plugs in the base.
On the full-flow filters, also install the drain
plugs in the filter cases,

Fill the crankcase with the required amount of

0il, When refilling an engine with oil, the
filter cases are to be filled (one quart of oil
per case) after the drain plugs have been in-
stalled and new filter elements have been
inserted,

The lubricating oil used in the filter cases

(two quarts) should be deducted from the amount
added to the crankcase oil pan, so that the suin
of these two quantities equal the amount of oil
specified for the engine., Adding oil to each
filter case speeds up lubrication to the bear«
ings, oil pump drive gears, and other vital
parts of the engine, eliminating the time re-~
quired by the oil pump to fill the filter cases,
Refer to the operator's manual for the correct
amount and type of lubricant to use,

ENGINE BALANCER

14. DESCRIPTION

The TD~14A (141), TD-14 (142} crawler trac=
tors and UD-14A power unit is equipped with
an engine balancer mounted to the under side
of the crankcase, The engine balancer consists
of two eccentric weights located below the
crankshaft in the exact center of the engine,
The weights are gear driven, in opposite di-
rections, at twice the crankshaft speed and
will reduce engine vibration at higher speeds;
thereby providing a smoother running engine,
(Illust, 12), The balancer is driven by the
crankshaft gear,

Without balancer

Center of

The weighted gears are matched and timed to
each other (Illust, 12) and they are also timed
to the engine by means of timing marks on the
gears, They counteract the change in center
of gravity of the pistons by moving down when
the total weight of the pistons is going up, and .
vice versa, Both weights, therefore, are all
the way down when the pistons are at the end

of their strokes., In one-fourth revolution of
the engine crankshaft, they move to the top
just as the pistons pass at the same level be-
low mid~-stroke, Unwanted sideways inertia-
forces of the balancer are cancelled by rotating
the eccentric weights in opposite directions,

With. balancer

gravity position

Crank pin
position

Balancer
weights
position

oo ¢ o I &S

‘e \
/ \
o—o .

IPA-50609 -

Hlust. 12 xEngine Balancer Operation.
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13 - Exploded View of Engine Balancer (14 Series Only),
\

HHust.
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15. REMOVAL

1. Remove the oil pan,

2. Locate No, 1l piston on top dead center,
Check to see that the chamfered tooth on the
crankshaft gear and arrows on the balancer
idler gear rim are aligned. Also check to see
that the timing marks on the balancer idler
gear and balancer drive pinion line up. (Illust,
14.)

3, Disconnect the oil line between the drive
housing and balancer. Remove two cap screws
holding the oil pump in place and remove the oil
pump and oil return lines on crawler tractors
so equipped,

4. Lock the balancer weights so they cannot

shift around by putting in No, 10-24, one inch

long set screw at the bottom of the weights . >

housing (Illust, 15). U SO
llust. 14- Balancer |dler Gear, Drive Pinion

NOTE: This is also a safety measure to pre- and Crankshaft Gear Timing Marks.

vent fingers getting in between the gear teeth

of the balancer weights, The timing marks on

‘the weights should be aligned with the marks

7.
”

" on the housing when locked (Illust.)16). NOTE: Check the backlash of all gears to de-
5. Remove eight cap screws holding the bal- termine their condition before disassembling
ancer in place and remove the balancer from the balancer, Refer to "SPECIFICATIONS'" in *
the crankcase, Section 1, :

038, - 9-58. PRINTED IN UNITED STATES OF AMERICA
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7 _ covers complete disassembly for overhauling

the unit, The balancer when removed will
appéar as shown in Illust, 17,

1, Remove the idler gear (11), Draw the cotter
pin (15) and unscrew the nut (16) and washer (14).
The gear (11) with bearing (12) and shaft (17),
will come off as a unit, If it is necessary to
service the bearing (12), remove the snap ring
(13}, '

2. Disconnect the oil line (24},

3. Remove the balancer drive gear (37), by un-
locking and removing the nut (39). Tap the gear
off the shaft, and pull the Woodruff key (42) out,
Use a fine flat file to smooth off the edges of the
keyway. This will avoid causing damage to the
bushing when removing the shaft, Slide the shaft
{28) with the front support (5) out of the weight
housing (33), From shafts so equipped, remove

Illust. 16 - Balancer Weight Timing Marks. -« the Tru-arc snap ring (31) from the shaft groove,
(Later models do not have a snap ring.,)
16. DISASSEMBLY (Illust. 13) 4., Drive the roll pin (9) out of the drive pinion
. . . (10) and press the shaft out of the pinion using =
N e e S BCTRIGATIONS in® - an arbor press. Remove the key (27) and smooth
k Section 1 with those found on checking the bal- off the edges of the keyway with a fine flat file.
(—\ . . : : Remove the thrust washer. (7). :
. ‘ancer, will determine the extent of disassembly v
necessary, The following steps, however, (Continued on next page.) -




OIL PUMP, LUBRICATING OIL FILTERS AND ENGINE BALANCER

Section 4

Page 14

ENGINE BALANCER

16. DISASSEMBLY - Continuved

5. Remove the weights from the housing,
Drive the roll pins (36) out of the housing and
weight shaft (30), Use a brass drift and drive
the weight shafts out, Loosen the locking
screw and remove the weights,

17. INSPECTION AND REPAIR

1. Clean all parts thoroughly in solvent and
dry with compressed air,

2. Check the bushings in the weight housing
..and front support for serviceability., (Refer to
USPECIFICATIONS' in Section 1, )

3. Inspect all gears for chipped teeth, burrs
and excessive wear, Use a hone to remove any
burrs, Replace any defective gears.

4, Check the weight shafts bearing surfaces
for signs of excessive wear, Clearances are
given in "SPECIFICATIONS" in Section 1,

5., Check the oil pipes to be sure there are no

restrlct1ons and that they are clean., Balancer
g end‘on a constant flow of lubrica~-
re ‘efficient service,

6. Check the th1ckness of the thrust washer
which determines the end play between the
drive pinion and the balancer front support,
(Refer to "SPECIFICATIONS" in Section 1.

:(End play clearance)
Balancer front support

/ Drive shaft

/74

vQ’
1L

\,
«f3mes

N

‘ 1Y | S— Thrust washer

Drive pinion -

IPA-50957 |

Illust. 18 - Balancer Drive Shaft End Play. .- "

18. REASSEMBLY (lllust. 13)

1, Assemble the weights in the weight housing
by driving the weight shafts (30) into place with
a brass hammer, Use lubricating oil when
assembling parts, Line up the holes in the
shaft with the holes in the housing so the roll
pins can be driven into place. Match the timing
ymarks on the weights with those on the housing
C(Illust, 16) and tighten the locking screw to hold
them from rotating,

CA.UTION: Do not remove the No, 10-24 screw
until the balancer has been installed in the en-
gine,

1S5-1038W (8-60)

NOTE:

2, Assemble the shaft (28) in the front support
(5) and install the thrust washer (7)., Use an
arbor press and after inserting the key (27),
press the pinion gear (10) on the shaft, Then,
drive the roll pin (9) through the gear into the
shaft to secure it,

3. If the balancer drive shaft (28) has a ring
groove near the balancer housing end, install
the Tru-arc snap ring (31). (Later models do
not have a snap ring.) Slide the shaft (28),
with the front support assernbled to it, into the
weight housing (33). Insert key (42) into the
key slot and tap the gear (37) onto the shaft,
Place the nut lock (38) on the shaft and tighten
the hex nut (39), Lock the nut by binding up
the edge of the nut lock to the flat of the nut,

4, Install the oil pipe fittings (20) and (23)
and install the pressure line (24). (Illust, 16.)

5. Install the balancer idler gear (11), Insert
the idler gear shaft bolt (2) into the front sup-
port (5). The bearing (12) assembly and idler
gear {11) can be placed on the shaft bolt, turn-
ing the gear to match the timing marks of the
drive pinion, Assemble the washer (14) and
tighten the hex nut (16), Lock the nut with
cotter pin (15),

6. Check all timing marks for correct position,
Check the backlash of all gears before install-
ing balancer to the engine, Refer to "SPECI-
FICATIONS'" in Section 1, Check the end play
between the thrust washer (7) and gear (10),

19. INSTALLATION

1, Be sure the engine is timed for top dead
center on No, 1 piston on compression stroke,

2, Install the balancer to the crankcase., Be
sure that the arrow on the balancer idler gear
rim and the chamfered tooth on the crankshaft
gear are aligned, (Illust, 14,) ‘Be sure to
assemble the "O" ring (19) at the oil hole in
the front support or loss of oil pressure will
result,

If the crankcase front cover has been
removed it must be installed before the engine
balancer is installed to avoid shearmg the "O"
ring,

3. Be sure the 1/8 inch hole in the oil gallery
pipe plug is open, Install a new timing gear
case cover gasket, Be sure-the oil hole in the
gasket has been properly located,

4. Tighten the balancer to the crankcase with
the eight cap screws, Lockwire the cap screws,

5. Install thé oil pump and oil line, -On older
crawler tractors install the oil return line,
Remove the No, 10-24 set screw used to lock
the weights in place.

6. Install the crankcase oil pan,
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FAN, BELTS, WATER PUMP AND THERMOSTATS

Section 5

1. DESCRIPTION

The cooling system used on early model 14 and
18 series engines is the conventional type. The
closed or pressure type is used on all current
14 and 18 series engines.

The conventional system functions as follows:
The water is stored in the radiator tanks. A
positive displacement centrifugal water pump
circulates the coolant from the lower radiator
tank through the crankcase and cylinder head
water jackets, past the thermostats into the
radiator upper tank and down through the cool-
ing area of the radiator core to the lower water
tank, where the cycle is repeated. Hose con-
nections provide the joints between the radiator,
water pump and water outlet header.

The closed type cooling system automatically
maintains the most desirable engine tempera-
ture under all normal conditions of operation.

A regulating pressure valve built into the radia-
tor cap (on early models the overflow pipe is
equipped with a pressure valve), is designed to
open at approximately four pounds per square
inch pressure, A positive centrifugal pump
circulates the coolant through the engine block,
cylinder head and radiator, A thermostat of
the by-pass type prevents circulation to the
radiator until the engine has reached an efficient
operating temperature, at which time the heat
indicator pointer should be in the "RUN" range.

IPA-5918C

Hiust. 1 — Circulation of
Coolant in 14 Series
Engines.

IHiust. 2 — Circulation of Coolant in 18 Series Engih

Page 1

When the engine is started cold, the by-pass
type thermostat is closed, preventing circu-
lation of low temperature coolant through the
radiator core. The coolant circulates only
through the water pump and engine water pas-
sages as indicated by dotted arrows in illustra-
tions 1 and 2. This circulation during the warm-
up period prevents formation of steam pockets.
When the engine reaches operating temperature,
which is set by thermostat specifications, the
coil of the thermostat expands and opens the

the passage for the coolant to flow from the en-
gine water passages through the radiator and
back to the water pump as indicated by solid
arrows in illustrations 1 and 2, The tempera-
ture of the coolant controls the extent of ther-
mostat opening which, in turn, controls the
amount of coolant circulation.

Packing Type Pump (14 Series).

The centrifugal water pump is mounted to the
front end of the crankcase. The drive pulley,
which also drives the fan, runs on two ball
bearings. The bearings mount on a sleeve
which is a press fit in the pump body. The full
floating impeller with shaft is driven by a
cross arm-type driver, which is secured at the
front end of the pump to the impeller shaft and
to the fan and water pump pulley. The packing
is compressed by an adjustable packing gland
nut, and seals the impeller shaft against leak-

age.
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1. DESCRIPTION — Continued

Packless Type Pump (18 Series).

The packless type pump is also of the centri-
fugal design, but differs from the packing type
in that the shaft is supported by two ball bear-
ings, Water sealing is accomplished by a spe-
cial seal assembly. The mechanical seal and

impeller form one assembly which is pressed
onto the pump shaft.

The 14 series engine has one thermostat; the
18 series engine has two thermostats. The
thermostats are the by-pass type and are lo-
cated in a thermostat housing or water outlet
header., The thermostats control the engine
operating temperature. They are set to start
opening at 165° F, and be wide open at 190° F,

FAN AND FAN BELTS

2. MAINTENANCE

Check and tighten the studs and cap screws
which hold the fan to the pulley, Check the fan
blades for looseness and for being bent, Check
the blades for runout, and bend into line if
necessary,

The life of a fan belt depends to a great extent
on proper tension adjustment when it is first
installed, and readjustments made at proper
intervals, If damaged, grease soaked or is
bottoming in the drive pulley and can no longer
be adjusted, the belt should be replaced, By
depressing the belt with the thumb midway be-
tween the pulleys (Illust, 3), check the allow-
able slack, For the 18 series engine the allow-
able slack is 3/4 to 1 inch. However, the 14
series should not exceed 1/2 to 3/4 inch slack,
or excessive slippage may result,

NOTE: Befofe checking fan belt tension, rotate
top of fan pulley toward the side of belt to be
checked for tension, thereby removing slack
from the opposite side of belt.

Iflust. 3 — Checking Fan Belt Tension.

3. - REMOVAL (Refer to lllust. 4.)
(14 Series)

1., Crank the engine to bring the driver pin (6)
into position so that lock nut (8) can be loosened,

1SS-1038A (7-63)

2. Take off nut (8) and washer (7). Tap out

the drive pin (6),

3. Remove driver (5) from the impeller shaft
and studs (3) being careful to remove both
springs (4) at the same time,.

4. Remove the two studs (3) and the two cap
screws (not shown) that attach the fan to the
pulley hub.

5. Remove the fan.
(18 Series)

1. Remove the cap screws which hold the fan
to the pulley.
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Itlust. 4'— Fan and Water Pump Driver (14 Series).

1, Fan assembly 5., Water pump driver
2, Lock washer 6. Driver pin

3. Driving stud 7. Lock washer

4, Spring 8. Nut

4. INSTALLATION (Refer to lllust. 4)
(14 Series)

1. Line up the holes in the fan assembly with
those in pulley placing the two cap screws with
lock washer, in opposite holes to hold the fan
in position.
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FAN AND FAN BELTS

2. Add lock washers (2) to the threaded end of
studs (3) and screw in studs until tight, then
tighten the cap screws to secure fan to the
pulley.

3, Slip springs (4) over stud ends and place
drive (5), flat side toward radiator, onto the
studs after lining up the driver pin hole with
the flat side of the impeller shaft.

4, Insert the driver pin (6) and tighten nut (8).
(18 Series)

1. Install the cap screws which hold the fan to
the pulley.

NOTE: Instructions for replacing and adjusting
the fan belts are given in the operator's manual,

WATER PUMP

5. MAINTENANCE
Packing Type Pump

Due to wear after considerable service, the
pump packing may leak. If this does occur,
tighten the packing gland, using a water pump
wrench, just enough to stop the leaking. After
all adjustment of the packing gland has been
taken up, it is necessary to add new packing or
to replace the packing.

To install new packing, remove the driver pin
and driver. Remove the packing gland and old
packing. Place the water pump packing around
the shaft, and reassemble the packing gland,
driver, and driver pin.

Packless Type Pump

If 4 water leak develops, it indicates that the
sealing parts are worn. Disassembly of the
pump is necéssary to replace these parts. After
installing new pump sealing parts, check the
level of the lubricant in the pump by removing
the level plug on the side of the housing. If no
lubricant is visible through the plug hole, re-
move the filler plug and fill with lubricant as
specified in the operator's manual. Install the
plugs. Later engines are equipped with lubri-
cation fittings for supplying pump lubrication.
Apply lubricant to the fitting until it backflows
around the nozzle.

6. REMOVAL
’ Packing Type Pump

1. Remove the fan and water pump belt, and
generator belt, :

2. Loosen the hose clamps and push or drive

_~down the lower hose.

3, Loosen the upper hose clamp, remove the
bolts which hold the water pump to the crank-
case, and/rexpO\Ve the pump, pulley, and fan
assembly (Illust. 7).

Packless Type Pump
2. Loosen the upper and lower hose clamps.

3, Remove the bolts which hold the water pump
to the crankcase, and remove the pump (Illust.

8).

D AFINANIRIRN

17

A-5624A

[llust. 5 = Cross Section of Packing Type Water Pump and Fan
Drive (14 Series).

1, Cover. 12, Bearing clamp nut

2, Impeller with shaft. spacer.

3, Thrust bushing, 13. Bearing clamp nut.
~. 4, Sleeve. 14, Packing gland.

5. Body. 15, Bushing.

6. Felt washer, 16, Packing.

7. Oil seal, rear. 17. Stud. :

8. Ball bearing. "18. Adjustable flange.

9. Fan and generator- 19, Set screw.

/ drive pulley. 20, Bearing spacer.
10, Oil seal, front. 21, Fan. -
11, Bearing retainer. 22. Pump shaft driver.
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WATER PUMP
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This dimension must be held from
face of body to face of impeller

hub (Refer to “SPECIFICATIONS

in Section 1.) 1PA 366018

1Hust. 6 = Cross Section of Packless Type Water Pump and Fan
Drive (Early 18 Series, Shown). :

Impeller. 8. Spacer.

Body. 9. Pulley.
Bearing, inner. 10. Oil seal, outer.
Pump shaft. 11. Fan,

Oil seal, inner.
Impeller snap ring.
Water pump seal,

Bearing, outer. 12,
Housing gasket. 13.
/01l seal housing. 14,

7. DISASSEMBLY

Pucki ng Type Pump
(Refer to [Hust. 9..)

1. Remove the fan assembly and the packing
gland (18).

2. Remove the bearing clamp nut (17) and top
bearing retainer (15), with the oil seal (13) and
gasket, free of the pulley hub, Tap the oil seal
out of the bearing retainer.

155-1038A (7-63)

llust. 7 = Removing Water Pump, Pulley and Fan (14 Series).

3. Remove the water pump body cover and the
gasket (Ilust, 10), Push out the shaft (3), with
impeller, from the shaft end.

4. Remove the water pump pulley (11). Re-
move the water pump oil seal (13), ball bearing
(26), and spacer (25) from the pulley. Drive
the rear bearing (10) and the oil seal (9) out of
the opposite end of the pulley hub.

If difficulty is encountered when adjusting or
removing the pump pulley flange (23), loosen
the jam nut (12)and turn the set screw (24) all
the way out and use a spanner wrench on the
reinforcing ribs on the flange., If a spanner
wrench is not available, place a block of wood
on the ribs and tap loose,

CAUTION: Never use a hammer and punch as
this will cause damage,

5. Remove the water pump packing and shaft
bushings from the shaft sleeve (Illust. 11),

NOTE: Do not press or drive the sleeve out
unless inspection reveals that the sleeve or
pump body must be replaced.,

6. If necessary, remove the water pump shaft
sleeve from the body (Dllust, 12),
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WATER PUMP
Packless Type Pump (Early 18 Series) (Refer to lllust. 13) 2. Remove the oil seal housing (19), oil seal (18)

v and bearing spacer (16). Remove the gasket (17),
1. Remove the water pump shaft nut (21). Then ¢ )
remove the fan pulley (20), from the pump, 3., Press the impeller shaft out of the impeller
either by pressing or by using a puller. and body from the rear. The impeller shaft

and bearing assembly will be removed as an
NOTE: Be careful not to damage the flanges of assembly.
the pulley, Remove the key (14) from the shaft
(13). 4. Remove the snap ring (8) from the groove in
the impeller. Remove the seal washer (7), seal
(6) and spring (3).

(Continued on next page)

Gasket

Water pump
body cover

A-13407

Illust. 8 = Removing Water Pump (18 Series). 1llust. 10 - Rem(oving Water Pump Cover (14 Series),

8 7 13 14 15 16 17 18
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1Hust. 9 - P‘:cking Type Water Pump Components (14 Series).
1. Cover. 10. Ball bearing. 18, Packing gland,
2. Gasket. 11, Fan and generator drive 19, Bushing.
3. Impeller with shaft. pulley. 20. Packing.
4, Thrust bushing. 12, Jam nut. 21, Stud,
5, Sleeve. 13. Oil seal, front. 22, Body spacer.
6. Gasket. 14. Gasket. 23, Pulley adjustable flange.
7. Body. 15. Bearing retainer. 24, Set screw. .
8." Felt washer. 16, Bearing clamp nut spacer. 25, Bearing spacer, '
9. 0Oil seal, rear. 17. Bearing clamp nut. 26. Ball bearing..
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WATER PUMP

7. DISASSEMBLY — Continued

Packless Type Pump (Early 18 Series) — Continued
(Refer to lllust. 13)

5. Remove the inner bearing snap ring (11)
from the water pump shaft, Support the inner
bearing in a press and push the shaft from the
bearing. Reverse the shaft and press it from
the outer bearing.

6. Remove the seal (10) from the pump body
and the seal (18) from the seal housing.

Packless Type Pump (Late 18 Series) (Refer to [llust. 14.)

1. Remove pulley nut from the pump shaft (11),
Then remove the fan pulley from the pump either

Water

Brass : pump
drift = packing
A-13408

Hlust. 11 = Removing Water Pump Packing and
Shaft Bushing (Series14).

by pressing or using a puller. Be careful not
to damage the pulley flanges. Remove the key
(12) from the slot in pump shaft,

2, Chisel away enough of the outer oil seal (16)
to relieve the pressure against the bore and
pull spacer (15) with the damaged seal out of
the body and off the shaft to make snap ring
(14) accessible for removal. Then remove the
snap ring (14) with the aid of two screw drivers
to work the ring out of the groove in the body.

NOTE: Be careful so as not to nick or damage
the surface of bore when using chisel and screw
drivers to remove oil seal and snap ring.

Arbor press

Water pump
shaft sleeve

A-14148

Iltust. 12 = Removing Water Pump Shaft Sleeve From Body
(Series 14).

10 11 12 13 14 15 16 17 1
A N
A \

A-24927

itlust. 13 -~ Packless Type Water Pump Components (Early 18 Series).

N0 W N

15S-1038A (7-63)

Pulley key.

. Gasket, © 8. Snap ring. 15, Outer bearing.

. Impeller, 9. Pump body. 16, Bearing spacer.

. Seal spring., 10, Oil seal, inner, 17. Seal housing gasket,
. Spring guide. 11. Inner bearing snap ring. 18. Oil seal, outer.

. Seal clamp ring. 12, Inner bearing. 19, Oil seal housing.

. Seal. 13, Shaft. 20, Pulley.

. Carbon washer, 14, 21, Pulley nut.
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WATER PUMP

3, Place the pump in a press and apply pres-

sure at the impeller end to press the pump shaft
The inner -and outer
ball bearings come out with the shaft, therefore,

(11) out of the impeller (4).

continue to apply pressure until the outer bear-
ing (13) is free of the pump body. Hold the end
of shaft to prevent the assembly from dropping
out of the pump body.

4. Release the press and lift the impeller out
of the pump body. Use precaution to protect

the impeller vanes or blade edges and the hub
water seal contact surface,
with jet type cooling systems, the seal seat
(21) will come off with the impeller and can
easily be removed from the impeller.hub.

5. Remove the water seal assembly (5) or
seal (20) from the pump body,

6. ENGINES WITH JET TYPE COOLING SYS-
TEM ONLY: Pull the seal seat and retainer
assembly (19) from the pump body.

7. Drive the inner oil seal (7) from its seat in
pump body.

8. INSPECTION AND REPAIR

Packing Type Pump

1. Wash all parts in an oil solvent and dry
with compressed air.

IPA-50388A

Jet type

cooling system

On engines equipped

2. Check the fit of the impeller shaft in the
bushing. Refer to "SPECIFICATIONS" in
Section 1 for shaft diameter and running
clearance,

3. If the bushings are worn and the running
clearance is excessive, replace the sleeve
with bushing.

4. Remove the lubricator fittings and clean
the drilled lubricant passages thoroughly. In-
stall the fittings.

5. Inspect the bearings and replace if found
to be excessively worn or damaged.

Packless Type Pump

1. Clean and inspect all of the disassembled
parts. Examine the parts for wear and for
rust or scale. Replace parts as necessary if
they cannot be polished to give satisfactory
service, especially shaft to seal contact sur-
faces. : ‘

2. Use new seals to replace the water seal
assembly, also the inner and outer oil seals
but do not install until reassembly.

3, Thoroughly clean the inner and outer bear-
ings with dry cleaning solvent and blow dry

(Continued on next page)

{llust. 14 = Packless Type Water Pump Components (Late 18 Series).

1. Mounting plate 7. Inner oil seal. 15, Pulley spacer,
gasket. 8. Pump body. 16. Outer oil seal,

2. Mounting plate. 9. Bearing snap ring, 17. Fan pulley,

3. Pump body gasket. 10, Inner bearing. 18, Pulley nut.

4. Pump impeller. 11, Pump shaft, 19. Seal seat and

5. Water seal 12, Pulley key. retainer assembly,
assembly, 13, Outer bearing 20. Seal.

6. Lubrication fitting, 14, Seal seat.

Bearing snap ring. 21,

-
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WATER PUMP

8. INSPECTION AND REPAIR — Continued
Packless Type Pump — Continued

with compressed air. Make absolutely sure
that no chip particles remain in the bearing
races to impair bearing service. If in doubt or,
if bearings appear worn or damaged replace
with new.

To remove the bearings, first remove the snap
ring at the inner bearing, support the bearing
in a press and push the shaft from the bearing.
Then reverse the shaft and press the shaft from
the outer bearing.

When installing the new bearings, be sure that
both the inner and outer races of each bearing
are supported when the shaft is pressed into

the bearings to avoid distortion and bearing dam-~
age. Install the snap ring for the inner bearing,

4. Examine the finished impeller hub contact
surface for evidence of wear or grooving., Pol-
ish this surface or replace the impeller accord-
ing to condition. Also inspect the impeller
vanes, remove any nicks, burrs or roughness,
particularly along the edges.

A-19770

fllust. 15 = Resurfacing the Carbon Seal Seat.

1SS-1038A (7-63)

A-19771

illust. 16 — Exploded View of the Water Pump Carbon Seal Seat
Resurfacing Tool.

1llust. 17 — Pressing Thrust Bushing Into Water
Pump Shaft Sleeve (Series 14).

Ball bearing

Bearing
retainer ring

Water
pump pulley

A-13411
‘Hlust. 18 = Installing Ball Bearing Into Pump Pulley (14 Series).
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WATER PUMP

5. Remove the lubricator fitting and clean the
drilled lubricant passage in pump body. Also
clean the fitting and check the pressure release
action, This fitting is designed to release when
3-1/2 to 5 pounds grease pressure in pump
chamber is reached. Replace with a new fitting
if outward appearances indicate damage.

6. EARLY 18 SERIES ENGINES ONLY: A re-
surfacing tool should be used to remove rust
and pitting from the carbon seal seat. Blue-
prints are available for making this tool, shown
in Illusts. 15 and 16, Order blueprint number
1 020 102 R91. Send request to International
Harvester Company, Post Office Box 270,
Service Publication Section, Melrose Park,
Ilinois.

9. REASSEMBLY

Packing T'ype Pump (Refer to lilust.9)

1. If the sleeve was removed, press it into the
body from the cover side.

2. Install the pump shaft thrust bushing (Illust.
17).

3, Place a new felt washer, slightly oil-soaked,

over the sleeve and into the groove in the front
side of the pump body. Insert the bearing re-
tainer ring into the pump pulley by hand.

4. Place the ball bearing in pesition on the
retainer end of the pulley (Ilust. 18) and tap
it into place against the retainer ring. Fill
the hub with the correct lubricant. Install the
bearing spacer and press the rear ball bearing
into the rear of the pulley hub (with the adjust-
able flange of the hub already assembled),

5. Install the oil seal with the lip toward the
bearing end of the pulley opposite the retainer
end, and place the pulley over the pump shaft
sleeve with the bearing retainer side away
from the body.

6. Install the bearing lock sleeve over the end
of the water pump shaft sleeve. .

7. Press the oil seal into the retainer, using
a steel bar slightly smaller than the seal. The
leather lip of the seal should face away from
the pump body when installed.

8. Install a new bearing retainer gasket and
the bearing retainer, lining up the holes in the
retainer with the holes in the pulley.

9. Tighten the fan pulley bearing clamp nut
and install a new water pump cover gasket.
Then attach the cover.

10, Install the impeller shaft and packing.

NOTE: The beveled edges of the first and last
pieces of packing should face toward the outside.

11. Run in the packing gland until it contacts
the packing. Do not tighten until after instal-
lation of the pump.

Packless Type Pump (Early 18 Series) (Refer to llust. 13)

1. Insert a new oil seal (10) into the pump body
from the pulley end so that the number stamped
on the seal is toward the impeller end of the
body. Using a suitable driver, seat the seal
against the shoulder in the bore.

2. Install the bearings (12-and 15). Be sure
that both the inner and outer races of the bear-
ings are supported when pressing the shaft with
the bearings. The double-row ball bearing must
be installed so that its retaining ring is toward
the threaded end of the shaft. Install the inner
bearing snap ring (11).

3. Pack lubricant into the bearings and apply a
film on the smaller end of the shaft,

4. Insert the shaft into the pump body, and into
the oil seal (10}, Use a rotary motion when
passing the shaft through the seal to avoid dam-
age to the sealing surface. Work the shaft in as
far as it will go.

5. Place the pump body in a press. (impeller

end down) and using a driver that will contact
both races of the bearing (15), apply pressure
until the outer bearing retaining ring bottoms
in its seat in the pump body. This operation
also seats the inner bearing and positions the:
shaft,

6. Place the seal housing in a press with the
hub of the housing up. Install a new seal (end
with seal number down) into the housing until it
is flush with the top edge. Secure the seal
housing to the pump body. Use a new housing
gasket. Install the spacer (16) on the shaft and
up against the bearing (15).

7. Install a new water seal assembly in the im-
peller engaging the tangs of the seal washer (7)

with the slots in the impeller.,  Secure the seal

in the impeller with the snap ring (8).

8. With the impeller end up, place the pump in
a press to rest the pulley end of the shaft on a
support. Position the impeller on the shaft and
press the impeller onto the shaft until the im-

(Continued on next page)



FAN,BELTS, WATER PUMP AND THERMOSTATS

Section 5

Page 10
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9. REASSEMBLY - Continved

Packless Type Pump (Early 18 Series)
(Refer to [Hlust. 13)

peller hub is flush with the end of the shaft. The
distance from the face of the body to the face of
the impeller hub must be held to the dimensions
given in "SPECIFICATIONS" in Section 1, to
prevent impeller vanes from scraping the pump
chamber. Measure this distance (refer to
Illust. 6) and continue to apply pressure until
the correct measurement is obtained,

9. Remove the pump from the press, insert the
pulley key into the shaft slot and drive or press
on the pulley.

10. Install the nut (21) and torque to the amount
shown in "SPECIFICATIONS' in Section 1. Stake
the nut to the shaft.

11. Lubricate the water pump assembly as des-
cribed in the operator's manual,

Packless Type Pump (Late 18 Series)
(Refer tolllust. 14)

1. Insert a new inner oil seal (7) into the pump
body from the pulley end so that the number
stamped on the seal is toward the impeller end
of the body. Turn the pump body impeller end
“down -and, using a 1-1/2 inch diameter driver,
drive the oil seal to seat in the body bore.

2. Pack lubricant into the bearings and apply
a f11m on the smaller end of shaft,

Insert the shaft, with both bearmgs installed,
to-the pump body and into the inner oil seal.
Use a rotary motion when passing the shaft
through the seal to avoid damage to éealing sur-
face. Work the shaft in as far as it will go."

4. Place the pump body in a press, impeller "
end down and supported so that the shaft can
emierge beyond the body. Select a cylindrical
fixture having a wall thickness that will contact
both races of the outer bearing to avoid bearing
distortion and damage when pressure is applied.
Place this fixture over the pulley end of the shaft
and onto both races of the outer bearing. Apply
pressure until bearing bottoms in its seat and
the snap ring can be installed in the groove of
the body. This operation also seats the inner
bearing and positions the shaft in the body.

5. Insert a new pulley spacer (15) into the new
outer oil seal (16) and slip the spacer over the
pulley end of the shaft so that the number
stamped on the oil seal is toward the bearing.

15S-1038A (7-63)

Using a 2-1/2 inch O.D. driver, drive the outer
seal to bottom in its seat, then tap the spacer
to rest against the outer bearing.

6. ENGINES NOT EQUIPPED WITH JET TYPE
COOLING: Turn the pump impeller end up, work
new water seal cartridge over the shaft and tap
the cartridge case to seat in the pump body.

ENGINES EQUIPPED WITH JET TYPE COOL-
ING: Install a new seal seat (21) in the bore of
the impeller. Install a new seal seat and re-
tainer assembly (19) into the pump body until it
bottoms in the body bore. Position the seal (20)
on the pump shaft and up against the seat and re-
tainer assembly (19).

RADIATOR IN LET
ELBOW

HOSE

THERMOSTAT
HOUSING

PIPE PLUG

WATER OUTLET
ELBOW

HOSE
WATER PUMP

FAN AND WATER
PUMP BELT

HOSE

Hlust. 19 — Water Pump Installed (14 Series)

7. With the impeller end up, place the pump in
a press to rest the pulley end of the shaft on a
support. Position the impeller on the shaft and
press the impeller onto the shaft until the im-
peller hub is flush with the end of the shaft. The
distance from the face of the body to the face of
the impeller hub must be held to the dimensions
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WATER PUMP

given in "SPECIFICATIONS" in Section 1, to
prevent impeller vanes from scraping the pump
chamber. Measure this distance (refer to Illust.
6) and continue to apply pressure until the cor-

sure is reached, at which point the lubricant
will backflow around the nozzle.

B W N e

rect measurement is obtained.

8. Remove the pump from the press, insert
the pulley key into the shaft slot and drive or
press on the pulley.

9. Install the elastic stop nut to the end of the
shaft and tighten the nut to the torque given in
NSPECIFICATIONS" in Section 1.

10. Install the lubricator fitting and lubricate

the pump chamber until 3-1/2 to 5 pounds pres-

10. INSTALLATION

1, Install the pump to the crankcase with the
gaskets and mounting plate using a suitable
sealer, and tighten the mounting cap screws
evenly,

2. Install the fan belt, reconnect the water
hoses, install the fan, and refill the cooling
system.

THERMOSTATS

11. MAINTENANCE

The thermostat can be checked by removing it
and placing it in water, Place a thermometer
in the water and then start heating the water,
The thermostat should start to open at approx-
imately 165° F., and be wide open at 190° F,
(open approximately 3/8 inch). Replace the
thermostat if it does not operate within the
above range.

A-5850A

Illust. 20 — Thermostat Components (14 Series)

. Thermostat housing. 5. Hose clamp.
. Thermostat, 6. Hose.
. Gasket. 7. Gasket.

Water outlet elbow.

[tlust. 21 = Removing the Thermostat.

12. REMOVAL
Single Thermostat (14 Series)

1. Remove the cap screws which secure the
inlet pipe to the radiator, and the cap screws
which secure the thermostat housing to the
water outlet elbow.

2. Lift the complete assembly away from the
engine. Lift the thermostat from the water
outlet elbow (Illust. 21).

(Continued on next page)
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12. REMOVAL - Continved mark "FRONT'" (stamped on the lip of the ther-

mostat) toward the radiator.

Multiple Thermostats (18 Series).

2. Apply sealer to the gasket surfaces of the
1. Loosen the hose clamps and push back the header and the elbows, and install new gaskets.
hoses which connect the water outlet header to .
the by-pass and radiator inlet pipe. NOTE: Be sure to insert the thermostats be-

fore installing the gaskets.
2. Remove the cap screws which secure the

water outlet header to the water outlet elbows. 3. Assemble the water outlet header, with
Lift off the water header and remove the ther- thermostats, to the elbows, and install the
mostats (Illust. 22). hoses and clamps,

13. INSTALLATION
Single Thermostat (14 Series)

1. Imnsert the thermostat into the water outlet
elbow with the bellows end down, Have the
mark "FRONT" (stamped on the lip of the
thermostat) face toward the radiator.

2. Apply sealer to the gasket surfaces of the
thermostat housing and the water outlet elbow,
and install a new gasket,

3. Secure the thermostat housing with the two
cap screws, :

Multiple Thermostats (18 Series). S,

1. Insert the thermostats into the water outlet .
header, each with the bellows end down and the 1llust. 22 — Removing Thermostats .

g@(r"m,mﬂj )“ :“\\\_ 9 Ip A-42140

=

qan

ol
W

illust. 23 = Engine Water Qutlet Header and Thermostats (18 Series).

1. Water outlet header, 4, By-pass pipe. 7. Header gasket,
-2, Hose clamp. 5, Thermostat gasket, 8. Elbow gasket,
3. By-pass pipe hose, 6. Thermostat, 9. Elbow,
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FAN IDLER PULLEY AND BRACKET (18 Series)

14. REMOVAL

Remove the bolts which secure the {fd‘le’r'bracket
to the pulley brace and crankcase front cover,

15. DISASSEMBLY (OLD STYLE).

1, Make a scratch mark from the bracket to
the generator. Remove the generator from the
idler bracket.

2. Remove the nut and lock washer from the
end of the idler shaft.

3. Using a puller, remove the idler pulley
from the idler shaft,

4. Remove the key from the idler shaft, and
tap the idler shaft from the bracket.

5. Tap out the front oil seal by placing a drift
against the front bearing and tapping evenly all
around. The bearing drives out the seal. The
idler bearing and the spacer will then drop out.

6. Drive out the felt retainer, remove the felt,
and drive out the oil seal.

7. Remove the bearing lock ring., Tap the
bearing evenly around the outer race to re-
move it.

(New Style) (Refer to [llust. 27.)

1. Remove the generator and coupling spacer
from the idler bracket.

— Bracket
Felt retainer Felt washer
Felt 5 Spacer Idler pulley
Lock ring
v | Shaft
‘ o )) o)1

Oil seal leather

Lip faces in

0il seal leather Ball

Lip faces in bearings

A-13402

llust. 24 — Fan Idler Bracket and Pulley (Old Style).

2, Remove the cotter pin and nut from the end
of the idler shaft.

3. Use a puller and remove the idler pulley
from the idler shaft.

4, Remove the key and "O'" ring from the
idler shaft and tap the shaft from the bracket.

5. Remove the front oil seal from the idler
bracket with a puller.

6. Remove the front bearing lock ring. Using
a 15/16 inch diameter brass rod, press the
sleeve and front bearing out the front of the fan
belt idler housing bracket.

7. Press the rear oil seal out the front of the
idler bracket. The oil seal will drive the rear

‘bearing out ahead of it.

16. INSPECTION AND REPAIR

1. Clean all parts thoroughly in clean solvent.

2. Check the bearings and make sure eac
bearing fits tightly on the shaft and in the
bracket. If the outer race of a bearing

be loose in the bracket, try a n :
this does not fit snugly, the bz
worn and need to be replace
does not fit snugly on the sl
bearing does not correct‘this:
the shaft, 7 -

If the 1nner race‘f
and the': new o
ond1t1on replace e

3. Be sure that there is no stoppage in the
lubricator on the idler bracket. _' :

Fan belt
idler shaft

Copper
jaws

Nut

Ilfust. 25 — Removing Nut From Fan Belt |dler Shaft.
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FAN IDEER PULLEY AND BRACKET

16. INSPECTION AND REPAIR - Continued

4, After every 240 hours of operation, set the
idler bracket so the plug hole is horizontal,
Remove the plug to see if the lubricant shows
at the plug hole, If not, fill with universal
gear lubricant (UGL) as shown below:

Above +50°F. . . . SAE-140
+50.° to +20°F, . . SAE-90
+20° to -10°F. . . SAE-80

17. REASSEMBLY (OLD STYLE)

1. Tap the rear bearing into place against the
shoulder in the housing. Be sure to use a
drift in the outer race, and to tap it evenly all
around.

g ‘2. Install the lock ring and a new oil seal.
» Place the new oil seal in the housing with the
% lip toward the bearing.

alla new felt washer on the oil seal,
aind install a new shaft felt retainer, placing
the flared edge toward the bearing.

I B

4,. Ta.p the idler shaft into place, and install
ing spacer so the end with the largest
goes on first (Illust. 28).

ition the front bearing snugly against
cer, Set a wooden block under the idler
keep the shaft from pushing out of the

bracket while the bearing is being tapped into
place,.

6. Install'a Woodruff key to the shaft, and in-
sert an oil seal over the shaft (Illust, 29), with
the lip of the oil seal toward the inside of the
bracket. Tap the seal down into the bracket
until it is flush with the end of the bracket,

NOTE: Be sure to install the key before in- -
stalling the oil seal,

7. Install a new felt on the idler bracket (Illust,
30), Tap the pulley down into position so the
slot in the pulley lines up with the key in the
idler shaft, Secure the pulley to the shaft with
a lock washer and nut,

8. Line up the scratch marks on the generator
and the bracket. Turn the pulley until the male
part of the coupling on the idler shaft engages
with the coupling on the generator shaft. Then
fasten the idler to the generator with a cap screw,

18. REASSEMBLY (NEW STYLE)|(Refer to IHust. 27.)

1. Install a new rear bearing oil seal in the
bracket, with the lip toward the bearing. Be
sure the seal is seated firmly against the shoul-
der in the bracket.

2. Using the outer race, press the rear bear-
ing into place evenly, approximately 2-15/16
inches below the machined front face of the
idler bracket.

FAN BELT IDLER SLEEVE -
FAN BELT IDLER L_
FAN BELT SUCTION FAN
REAR BEARING IDLER BEARING
FAN BELT IDLER LOCK RING
REAR OIL SEAL
FAN BELT IDLER FAN BELT
F SH IDLER PULLEY
G . r&rélRBELT | 3/16 X 3/4
v IDLER " WOODRUFF KEY
FAN BELT
IDLER
& SLOTTED
| HEX NUT
’/
N AN
: [\\FAN BELT IDLER
T \_ FRONT OIL SEAL
FAN:BELT IDLER
PULLEY "O" RING
FAN BELT IDLER
5-7/16 IPA-37195  FRONT BEARING

- 1SS-1038A (7-63)

IHust. 26 Z Cross Section of Fan Belt {dler (New Style).
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FAN IDLER PULLEY AND BRACKET

IHust. 27 — Exploded View of New Style Fan |dler.

1. Idler shaft, 6. Rear bearing. 10, Front oil seal,
2. Pulley key. 7. Bearing spacer. 11, Idler shaft "O'" ring,
3. Idler bracket, 8. Front bearing. 12. Pulley,
4. Pulley brace, 9. Snap ring. 13.. Shaft nut,
5. Rear oil seal,
Idler ldler i
bearing ofl sea
spacer
L Fan belt
OSZﬁf:l.g idler shaft
Woodruff.
Fan belt key

idler shaft

Idler
bracket

A-13413

Illust. 28 = Installing [dler Bearing Spacer.

3. Install the idler sleeve and the front bear-
ing. Press the outer race of the front bearing
evenly until it is firmly seated against the
shoulder of the bore in the idler bracket, In-
stall the front bearing lock ring. The idler

sleeve should be loose between the two bearings

at this stage of assembly,

1 REMOVE LEVEL Y
LG WREN

A-13426

{llust. 29 = Installing |dler Qil Seal.

4. Install the idler shaft from the rear of the
idler bracket and tap into place so that all play
is taken up between the bearings and sleeve.

5. Install the "O!" ring on the idler shaft
against the front bearing, Insert the key
in the idler shaft,
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FAN IDLER PULLEY AND BRACKET

18. REASSEMBLY (NEW STYLE) — Continved

6. Install a new front bearing oil seal in the
idler bracket, with the lip toward the bearing,
Tap the seal in until it is flush with the end of
the bracket,

NOTE: Be sure to install the shaft key before
installing the oil seal,

7. Tap the pulley into position on the shaft so
the key and the keyway are aligned. Secure
the pulley to the shaft with the castellated nut
and cotter pin,

8. Install the generator coupling spacer on the
drive lugs of the idler shaft, Line up the marks
. on the generator and the bracket. Turn the pul-
# ley until the generator coupling engages with the
v spacer. Secure the idler to the generator with
- ‘cap screws and lock washers.

“19. .INSTALLATION

Fasten the fan idler assembly to the pulley
- brace and the crankcase front cover.

Idler
bracket

~— Lock washer A-13414

Hlust. 30 = Installing Felt Washer.

20. FIELD TEST OF JET TYPE
‘C:DOLING SYSTEMS

In order to'realize the full potential of the jet
type cooling system's ability to prevent deposit
formation and thereby increase the service life
of: the cylinder head, it is essential to maintain
lant flow rates above a specified minimum.
fhether a particular installation meets these
requirements can be determined by pressure

155-1038A (7-63)

testing the cooling system and analyzing the data
obtained as described below.

Test Set-up

Drain the cooling system and install gauges as
indicated; then refill the system.

Pressure Gauge
Range

Pressure Gauge
Location

14A Series, 18A Series

Jet type cooling
and 691 diesel engines

system

Pump inlet * 0-15 psi and 0-30 "Hg"

{(Mercury)
Pump outlet 0-30 psi
Crankcase drain 0-30 psi
Cylinder head 0-15 psi

*Combination pressure and vacuum gauge.
Test Procedure

Check fan belt tension and adjust, if required.
With coolant cold, check level in radiator or
auxiliary tank and add if below the baffle. With
the pressure cap installed, start the engine and
allow it to warm up. When the hand of the heat
indicator begins to move, bring the engine up
to high idle, Partially block the radiator with
strong paper or cardboard and adjust until the
temperature stabilizes in the middle’of the
green or RUN band, Record coolant.pressures
at the locations indicated, remove the pressure
cap and again take pressure readings: Remove
paper or cardboard and allow engine to cool at
low idle for five minutes before reinstalling
pressure cap.

Analysis Data

The prevention of deposit formation is depen-
dent upon the scrubbing action of high velocity
jet streams directed at the critical areas of the
cylinder head lower deck. It has been estab-
lished that flow through the jet tubes is propor-
tional to the difference between coolant pres-
sures in the crankcase and cylinder head, re-
ferred to as pressure differential. As indicated
by the chart, the maximum benefit of jet cool~
ing will be obtained when at high idle, pressure
differential of 8 psi is maintained in the respec-
tive jet type cooling systems. Pressure differ-
ential of 4 psi on 14A Series diesel engines,
When these figures are not obtained, it will be
necessary to investigate various cooling system
components as follows:
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1. If the pump inlet vacuum WITH THE THER-
MOSTAT (S) OPEN and the pressure cap re-
moved exceeds the limits specified; restriction
in the radiator core is indicated. (This may be
due to partially plugged tubes.) Rod out radia-
tor core or replace if necessary, and repeat
test. (Pressurization of the cooling system de-
creases the vacuum reading, thereby introduc-
ing an error relative to determining radiator
restriction; the maximum vacuum figure refers
to data obtained with the pressure cap removed.)

2, Coolant pressures should decrease by 2 to 4
psi when the pressure cap is removed, provid-
ing that the cooling system is full and that the
cap was installed with the coolant cold. If this
drop does not occur, allow engine to cool, in-
stall a new cap and repeat test . A defective
pressure cap will affect coolant pressures and
flow rates under extreme weather conditions
where cooling is marginal, and will also con-
tribute to coolant loss.

3. When all coolant pressures with the pres-
sure cap removed are insufficient, investigate
the operation of the water pump. If the fan
belt(s) or pulleys are worn, replace with new
parts as required and repeat test. If pressures
are still too low, inspect the impeller and re-
place where justified. Rebuild water pump and
repeat test.

4, If the pump inlet vacuum, pump outlet and
crankcase pressure appear to be normal while
pressure in the cylinder head is high, thereby
resulting in a low differential, the cylinder

head gauge should be checked. This may be
done by removing the pump outlet gauge, plug-
ging the hole at this location and installing the
gauge at the cylinder head pressure tap. Then
by taking a set of readings at high idle,; ‘shutting
down and reversing the crankcase drain and
cylinder head gauges and repeating the test, the
accuracy of all three gauges can be checked. ‘

Pressure Gauge Location

Pressure Data Range **

14A Series
Engines

Jet Type Cooling System

Diesel 18A Series and 691

Diesel Engines

Pump Inlet (1)

2 "Hg" (Mercury) Vacuum

4 "Hg" (Mercury) Vacuum

to 3 psi to 2 psi
Pump Outlet (2) 12 - 16 psi 18 - 22 psi
Crankcase Drain (3) 10 - 14 psi 17 - 21 psi
Cylinder Head (4) 6 - 10 psi 9 - 13 psi’

Maximum Pump Inlet

0 to 2 "Hg" (Mercury)

0 to 4 '"Hg" (Mercury)

Vacuum ¥%% Vacuum Vacuum
Minimum Pressure
Differential (3 minus 4) 4 psi 8 psi

kAt high idle speeds, with pressure cap installed pressures should be at high limit range.

*%%k With pressure cap remove.

1SS-1038A (7-63)
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TIMING GEAR TRAIN, FRONT COVER AND CAMSHAFT

Section 6°

3 TIMING GEAR TRAIN AND FRONT COVER
1. DESCRIPTION (Refer to lllusts. 1, 2 and 3) ‘ helical type and are stamped or punch marked
‘ ’ _ for timing purposes., The camshaft and injec-
The timing gears are located at the front of the tion pump gears turn at one-half crankshaft. ' :
engine and are accessible when the crankcase ‘speed, On the 14 series engines, the distribu-
front cover is removed, All gears are the tor or magneto is driven at crankshaft speed,

The magneto on 18 series engines, so equipped,
is driven at three-fourths of crankshaft speed,

lflust. 2 - Gear Train (Early+18 ‘Ser'ive:s Tr'u.c'f
Power Unit;.) : R

v

;Esﬁ:a'qdf‘Al-!/ ;
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TIMING GEAR TRAIN AND FRONT COVER
| Nf‘fAND REPAIR - Continved (b) 14 SERIES: Install the injection pump.

3. INSPECT

the crankcase bore, If any movement is present
the shaft must be replaced,

NOTE: An idler gear shaft with a ,015 inch
oversize shank is available, Before installing
the oversize shaft, ream the shaft bore in the
crankcase to 1,0765-1,0775 inch, When ream-
ing, be extremely careful not to get dirt or
ch1ps in the oil line in the bore,

If it is necessary to replace the idler gear
shaft, réemove the crankcase oil pan. Remove
the staked nut from inside the crankcase (Illust.
8). Remove the idler gear shaft from the front
end of the crankcase with a puller.

»

lllust 8- Idler Geur Shaft Nut.
When remstalhng the shaft line up the dowel
pin in the'shaft with the groo&;n the crankcase
bore, This will assure correct alignment of
the oil'holes in the shaft and the bore, Drive
the shaft into the bore with a babbitt hammer,
The fit between the shaft and the bore is ,000-

,015 inch t1ght Install a new nut and torque as

spec1f1ed in "SPECIFICATIONS," in Section 1,

Stake the nut to the shaft,

Inspect the oil seal in the front cover and
ace: if necessary.

, _v,,remsta as follows:

(a.) 'Cement a new gasket to the front of the
crankcase and install the front plate, se~
curing it with cap screws and locks.

155-1038. 9-58. # "

-facing out,

Refer to the "DIESEL INJECTION PUMP
MANUAL, ' ISS-1003, Install the magneto
drive housing or hydraulic booster pump, .
depending upon the application,

(c) 18 SERIES: Imstall the injection pump
drive housing, Install the hydraulic booster
pump, magneto drive housing or transfer.
pump drive housing, depending upon the
application.

2. Install the crankshaft gear key, Heat the

crankshaft gear to 250°F, Position the gear on
the crankshaft with the timing mark (letter ''S')
Be sure that the gear is not cocked
on the crankshaft, Drive the gear into position,

3, 14 SERIES: Install the injection pump gear
on the gear hub so the groove in the hub and the
groove in the front face of the gear line up.
Place the timing indicator on the gear with the
pointer set at zero, Install the three cap
screws in the pointer and torqie as specified in
"SPECIFICATIONS, ' in Section 1.

18 SERIES: Tap the injection pump gear omto the
injection pump drive shaft, lining up the key in
the shaft with the keyway in the gear, Drive

the gear onto the shaft, Install the nut and nut
lock. Torque the nut to the torque specified in
"SPECIFICATIONS, " in Section 1 and secure
with the nut lock,

4, Tap the camshaft gear onto the camshaft,
lining up the key in the camshaft with the key~
way in the gear. Drive the gear onto the shaft,
Install the nut and nut lock, Block the gear to
prevent it from turning. Torque the nut to the
torque specified in "SPECIFICATIONS," in
Section 1 and secure with the nut lock,

5, 14 SERIES: Install the distributor or mag-
“neto drive gear, lining up the double punch mark

on the distributor or magneto gear tooth with
the double punch mark between the two teeth
on the camshaft gear,

NOTE: Disregard the single punch mark on
the camshaft gear,

Drive the gear onto the shaft until the gear bot-
toms against the shoulder of the shaft, Install
the nut and nut lock, Torque the nut as specified

in "SPECIFICATIONS, ' in Section 1 and secure
w1th the nut lock,

EARLY 18 SERIES TRACTOR ENGINES AND . g
ALL POWER UNITS: Install the magneto or : )
transfer pump housing drive gear, Secure with
nut and lock, Torque the nut as specified in
"SPECIFICATIONS, ' in Section 1, Install the
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TIMING GEAR TRAIN AND FRONT COVER

idler gear and shaft into the magneto or trans-
fer pump housing, allgnmg the dowe€l pin in the
shaft with the groove in the housing bore.

This will assure correct alignment of the oil
holes in the shaft and the bore, Mesh the teeth
of the idler gear with the camshaft gear and
magneto or transfer pump housing drive gear,
There are no timing marks to align, Drive the
idler gear shaft into the bore with a babbitt
hammer, Install the idler gear shaft nut and
lock, Tighten the nut securely and bend the
lock over the flat of the nut, T

the hydraulic booster pump drive gear, limn
up the single punch between two teeth w1th the."
single punch mark on the camshaft gear too h

NOTE: Disregard the double punch mark on the
camshaft gear, Drive the gear onto the shaft.:
until the gear bottoms against the shoulder, of -
the shaft, 'Install the nut and nut lock, Torque
the nut as specified in ”SPECIFICATIONS,, "in-
Section 1 and secure with the nut lock, .-

6. Back-off all the valve lever adjusting screws
to release the valve levers, Rotate the crank-
shaft until the piston in the number 1 cylinder
This will
place the crankshaft gear and cap keyway at 12
o'clock position, and the letter 'S'" stamped on
the gear facing toward the idler gear shaft,

Install the idler gear so that the timing marks’
align with the corresponding marks on the cam-
shaft, crankshaft and injection pump gears
(Illusts, 1, 2 and 3), Install the thrust washer,
locking strip and cap screws. Tighten the cap
screws securely and bend the locking strip
over the flat of the cap screws,

7. Check the backlash between all gears and
check the idler gear and camshaft end play

i Sect1on 2,
AND VALVES " Check the magneto or distrib-

(Illusts, 5, 6 and 7). Refer to "SPECIFICA-
TIONS, " 1n Section 1 for specified clearances,
Apply a film of engine oil to the teeth of all
gears in the gear train,

8. Install the fan drive pulley key and oil
flinger. On later 18 series engines, install the
crankshaft gear nut which holds the 0il flinger
in place. Use a new gasket and install the
crankcase front cover, Secure with cap screws,
nuts and washers; If the oil pan was removed,
install the oil pan and fill with oil, If the oil

L pan was not removed, install the front cap
LATE 18 SERIES TRACTOR ENGINES Ins ThES o

screws and tighten those that were loosened,
Install the engine front support (if so equipped).

9. On engines equipped with straight bore fan
‘drive pulleys (not tapered) it is suggested that

“the pulley be heated to 300°F to make installa-

tion easier,
the crankshaft is .

The fit between these pulleys and
0005 loose to . 0015 tight

Drive the pulley on until it bottoms agamst the
shoulder on the crankshaft, Install the pulley
nut and nut lock and torque as specified in
"SPECIFICATIONS," in Section 1.

NOTE: On 18A seriés engines do not install the
nut lock washer as the raised edges of the hard
lock washer will cut into the nut, resultmg in loss
of torque. :

lO Ad_]ust the valve clearance Refer to
“MANIFOLDS CYLINDER HEAD

utor timing., Refer’ to Section 13, "H-4 MAG-
NETO;'" Section 13A "F-6 MAGNETO "
Section 13B, "BOSCH MAGNETO;" or Section
14, "BATTERY IGNITION DISTRIBUTOR, "

11, Start the engine and check the injection
pump timing. Refer to "DIESEL INJECTION
PUMP MANUAL," ISS~1003, '

CAMSHAFT

5. DESCRIPTION

The camshaft is located in the crankcase on the
right-hand side of the engine, and it is held to -
the crankcase by a thrust plate,: The camshaft
is supported at intervals along its length by
three or four bushings, depending upon the en-
gine series, The bushings are removable and
are furnished for service reamed to size,. 11~
lusts. 9 and 10 show camshaft components, The
bushings are a press fit in the crankcase,

The camshaft drives the engine lubri
pump by the gear located approxim
center of the shaft, The camshaft h
function of operating the intake and exhaust

&

valve mechanism by action of its lobes upon the
push rods during rotation, It is important to
notice that the camshaft gear is twice the size
of the crankshaft gear which primarily drives
it. The camshaft, therefore, rotates at one-
half of the crankshaft speed due to the require-
ment to open and close the valves to each cyl-
inder once for every two revolutions “'of the
crankshaft,

The camshaft bearings are pressure 1 brlcated
and have oil holes drilled in them, When the
bushings are installed, the oil holes must align
with the ones drilled 1n the crankcase, Slots ’
in the camshaft permit lubricating 011 to travelw.- :
-to the valve lever mechamsm v a
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IHust. 9 - Camshaft Components (14:Series).
1, Camshaft, 4, Gear, 7. Bearing, rear.
2, Key. 5. Nut lock, 8. Bearing, center.
3. Plate, ‘ 6. Nut. 9. Bearing, front.
9
\
\

IPA-13946 B
lllust. 10 - Camshaft Components (18 Series).
1. Camshaft. 4, Bearing, No. 2. : 7. Plate,
2. Bearing, rear. 5. Bearing, front. 8. Gear,
3. Bearing, No. 3. 6. Key. 9. Nut,
-6, REMOVAL camshaft will clear the heads of the tappets

NOTE: For a method of detecting too much
camshaft bearing clearances prior to removal
and disassembly procedures, refer to "OIL

PRESSURE TEST FOR DETECTING WORN

BEARINGS, " in Section 4,

1. “Remove the rocker arm assembly and push
rods, Refer to Section 2, ”MANIFOLDS CYL~
INDER HEAD AND VALVES "

“2, Remove the ignition distributor on 18 series

engines so0 equipped., Refer to Section 14,
”BATTERY IGNITION DISTRIBUTOR."

234 Remove -the crankcase oil pan and lubricating
0il' pump. Refer to Section 4, "OIL PUMP,

LUBRICATING OIL FILTERS AND ENGINE
BALANCER,"

.4, Rémove the crankcase front cover and idler

gear, Refer to par, 2 in this section,

5, ‘Rotzit;eﬂ the camshaft gear until the two cap

screws which hold the thrust plate to the crank-
case can be removed through the holes in the

. gear,

- 6. Push the tappets up into the tappet guides

from inside the crankcase, so the lobes on the

155-1038A (7-63)

when removing the camshaft, Pull the cam-~

shaft with gear from the crankcase (Illust, 11),

Illust. ‘11 - Removing Camshaft.
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CAMSHAFT
7. Remove the tappets from the tappet guides the camshaft must be replaced. If a new cam-
(Illust. 12). If the tappet guides are to be re~ shaft is not available for comparison, the cam
moved, remove the cylinder head and lift the lobe wear can be measured with a micrometer
guides out of the crankcase, Refer to Section in the following manner (Illust. 13): Take a
2, "MANIFOLDS, CYLINDER HEAD AND reading across A-C and deduct the reading B-D;

VALVES, " for cylinder head removal procedure. this will give the cam lobe lift. When the cam

4 lobe wear limit has been reached, this valve lift
will be .2915 inch and the camshaft must then be
replaced with a new one,

A
D _ E _ B
C
- IPA-37182

lllust. 12 - Removing Tappets. - )
llust. 13 - Points of Measurement to Determine Cam Lobe Wear.
7. DISASSEMBLY (Refer to [llusts. 9 and 10) ' '
4, Inspect the teeth of the oil pump drive gear

1. Remove the nut and lock which secure the integral with the camshaft, Replace the shaft
gear to the camshaft, if necessary,

2. Pull the gear off the camshaft with a gear 5, Imnspect the drive gear and thrust plate for
puller. wear due to lack of specified end clearance.

Replace parts if necessary.

3. Remove the geaf key from the canj

remowe the thrust plate, 6, Inspect the bushings for wear and, if re-

placement is necessary, remove the flywheel

8. INSPECTION AND REPAIR . and engine rear support. Refer to Section 7,

. "CRANKSHAFT MAIN BEARINGS AND FL¥~
1. Clean all parts in a cleaning solvent and WHEEL,'" Remove the expansion plug from the
dry with compressed air. As inspection of rear of the camshaft bore, Drive it from po=-
parts is completed, coat each with clean engine sition with a long bar through the camshaft
oil and store safely until reassembly., Do not bore of the crankcase from the front end, Pull
damage the journals and lobes of the camshaft, or press the bushings from position,

or the teeth of the gear,
7. Inspect the bushing bore in the crankcase

2. Inspect the journals for wear, Dimensions for burrs and other roughness liable to damage
for the camshaft journals are given in "SPECI- the bushings when installation takes place,
FICATIONS,'" in Section 1, Compare those of
the camshaft being serViced with the ones listed, 8. When installing new bu,,, hings,be sure that
If the journals are worn beyond the limits speci~ the oil holes in the bushings line up with the 011
fied, replace the camsbaft, holes in the crankcase,

ie-valve tappets. Replace any that %
red or cracked. If the tappet =
xtreme wear can be ex-
nd a new camshaft must

3. Inspect the lobes for wear. Refer to "SPEC- 9, Inspect’
IFICATIONS" in Section 1 for cam lobe lift when  are scuffe
new and for the maximum permissible lobe wear. face is badls
If the lifting areas of the cam lobes, when com- pected in the'cam lob
pared with a new camshaft, show excessive wear, be installed,
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9. REASSEMBLY

1, Install the thrust plate on the shaft, The
countersunk side must be toward the threaded
end, Install the camshaft gear key to the shaft,

2, Install the gear to the shaft with the timing
marks facing away from the shaft,

3, Install the nut lock and nut, Tighten the

nut to the foot-pounds specified in "SPECIFI-
CATIONS," in Section 1, using a torque wrench,
Secure the nut with the lock,

NOTE: Torque can be applied to the nut after
installation of the camshaft in the engine if this
is easier; in which case, do not lock the nut
until later, When tightening the nut, place a
piece of clean cloth between the teeth of the
cam gear and those meshing with it,

10. INSTALLATION

1. Install the tappet guides, if they were re=
moved, Install the cylinder head, but do not
install the push rods or rocker arm assembly,
Refer to Section 2, "MANIFOLDS, CYLINDER
HEAD AND VALVES," for cylinder head in-
stallation procedure,

2. Iﬁstall_ the camshaft rear bushing expansion
plug if bushings were replaced, Use a sealing
compound on the plug and in the plug seat.

3. Install the flywheel and engine rear support.
Refer to Section 7, "CRANKSHAFT, MAIN
BEARINGS AND FLYWHEEL, "

4. Install the tappets into the tappet guides.
Coat the cam lobes with SCL (sulfo-chloro-lead)
‘heavy duty axle lubricant and install the cam-
shaft, (Support the camshaft along its length
when installing it to prevent the cam lobes from
damaging the bushings.)

1SS-1038A (7-63)

NOTE: On 14 series engines engage the double
punch mark between the two teeth on the cam-
shaft gear with the double punch marked tooth
on the hydraulic booster pump or magneto
drive gear (Illust, 1). On 18 series engines
equipped with a hydraulic booster pump, en-
gage the single punch marked tooth on the cam-
shaft gear with the single punch mark between
the two teeth on the hydraulic booster pump
drive gear (Illust, 3).

5. Install the two cap screws which secure
the thrust plate to the crankcase, Check the
camshaft end plug as shown in Illust, 5, Refer
to "SPECIFICATIONS,' in Section 1.

6. Install the idler gear on the idler shaft so
that the timing marks on the idler gear align
with the corresponding marks on the camshaft
gear, crankshaft gear and injection pump drive
gear (Illusts, 1, 2 and 3), Install the idler

gear thrust plate, locking strip and cap screws,

7. Check the idler gear end play (Illust, 6)and
check the backlash between all mating gears
(I1lust, 7). Refer to "SPECIFICATIONS," in
Section 1 for specified clearances.

8. Install the crankcase front cover and fan
drive pulley, Refer to par. 4 in this section.

9. Install the lubricating oil pump and crank-
case oil pan, Refer to Section 4, "OIL PUMP,
LUBRICATING OIL FILTERS AND ENGINE
BALANCER." :

10, Install the ignition distributor on 18 series
engines, so equipped., Refer to Section 14,
"BATTERY IGNITION DISTRIBUTOR,"

11, Install the push rods and rocker arm
assembly, Adjust the valve clearance, Refer
to Section 2, "MANIFOLDS, CYLINDER HEAD
AND VALVES,"

PRINTED IN UNITED STATES OF AMERICA
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CRANKSHAFT AND MAIN BEARINGS

1. DESCRIPTION

The crankshaft is the straight throw type,

The flywheel is mounted on the rear of the
crankshaft, The front end of the crankshaft

is equipped with a gear which drives the timing
gear train, An oil seal at both ends, prevents
leakage of lubricating oil, The crankshaft

is supported by five or seven main bearings
depending on the engine series,

IHust. 1- Crunlgshofi and Main Bearings.

Webs integral with the crankcase provide the
upper half of the main bearing supports and re-
movable caps provide the lower support, The
caps are held in place with studs and castellated
nuts or cap screws., The bearing caps are not
interchangeable, and each has a number stamped
on it which signifies its correct location in the
.crankcase, Number one is at the front or fan
end of the engine,

The bearing inserts are the two=~piece type,
The crankshaft end thrust is taken by the flanges
of the center main bearing (Illust. 2).

CAUTION: Be extremely careful to guarantee
cleanliness of the crankcase, crankshaft and
bearings after service has been completed,
Whenever possible, remove the crankshaft
when new bearings are being installed in order
to clean the crankcase thoroughly, All béaring
surfaces must be free of grit and burrs, Small
particles of dust and dirt left between the
crankshaft and bearings will cause rapid wear
and scoring of the crankshaft journal and in-
sert, Any foreign material left between the
bearings and the crankcase and bearing caps
will cause distortion of the bearing and a re-
duction in operating bearing clearance at that
point, The frictional heat thus produced will in
turn cause the bearing material to melt away

from the steel back of the bearing at that point,
Such melted material will create further hot
spots until complete bearing failure takes
place, Anything that interferes with the opera-
ting clearance of any bearing or proper heat
dissipation has its effect upon bearing life,
Cleanliness cannot be overstressed,

2. REMOVAL

Crankshaft Bearings

NOTE: For a method of detecting excessive
bearing running clearance prior to removal
and disassembly, refer to "OIL PRESSURE
TEST FOR DETECTING WORN BEARINGS!"

in Section 4,

1. Remove the crankcase oil pan and oil pump.
On 14 series engines, remove the engine bal-
ancer, if equipped. Refer to Section 4, "OIL
PUMP, LUBRICATING OIL FILTERS AND . b
ENGINE BALANCER, " ' %%
e

B

2, Remove the spark plugs, and set the eri-
gine for gasoline operation to lower the com-
pression ratio make it easier to crank the en-
gine. :

lllust. 2 - Two-Piece Center Main Bearing.

3. Remove the dust seal, gasket, oil seal
retainer plate with gasket, and oil seal retain-
er felt plugs located at the rear underside of
the crankcase (Mlust. 3).

4. Remove the cotter pins and nuts or lock-
wire and cap screws securing the crankshaft
bearing caps. Tap the caps lightly with a soft
metal hammer or mallet to loosen them, If
the bearings are to be reassembled, be sure
that they are identified as to their original po~
sitions. Remove the lower bearing from the

(Continued on next page)
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CRANKSHAFT AND MAIN BEARINGS

2. REMOVYAL - Continuved

Crankshaft Bearings - Continued

caps. Wrap the pieces in a clean cloth and
store until reassembly.

5. Remove the upper bearing halves from be-
tween the crankshaft and the crankcase with a
thin piece of flexible soft metal. This will push

against the end of the bearing farthest from the
nib holding the bearing in the crankcase sup-

llust. 3 - Removing Dust Seal and Plate.

Illust. 4 - Removing the Upper Half of the Crankshaft Bearing.
1$S-1038A (7-63)

port and at the same time turning the crank-
shaft in the direction of rotation. The bearing
will slide easily from position (Illust. 4).

An alternate method of removing the upper
halves of the bearings is to hammer the closed
end of a small cotter pin to form a "T' and
then insert the prongs of the cotter pin into the
oil hole of the crankshaft journal with the flat~
tened head just protruding. Rotate the crank-
shaft, and the cotter pin head will push the
bearing from position.

6. If equipped with the six-piece bearing,
push the separate thrust washer upper halves
from the crankcase.

Crankshaft
7. Remove the flywheel. (Refer to "FLY-
WHEEL"in this Section.)

8. Remove the engine rear support from
the crankcase.

9. Remove the crankshaft rear upper and
lower oil seal retainer (Illust. 5).

10. Remove the front cover assembly. (Refer
to Section 6, "TIMING GEAR TRAIN, FRONT
COVER AND CAMSHAFT. ")

11. Remove the connecting rod bearing caps
and push the assemblies to the top of their
travel,

ltlust. 5 - Removing the Crankshaft Rear Oil Seal Retainer
Plate.

PRINTED IN UNITED STATES OF AMERICA
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CRANKSHAFT AND MAIN BEARINGS

12. Lift the cranks!

t of the crankcase
(Dlust. 6). g

Hliust. 6 - Lifting the Crankshaft from the Crankcase.

3. INSPECTION AND REPAIR

1, Clean-all parts with cleaning solvent, dry
with compressed air, and inspect the bearings
for wear and evidence of uneven bearing sup-
port: If such evidence is present, examine the
bearing caps and supporting surfaces of the
crankcase for high spots and burrs.

2., Inspect the crankshaft journals for scoring,
and measure the diameter of each journal, us-
ing a micrometer. Check the dimensions ob-
tained agamst those specified in "SPECIFICA-
TIONS" in Section 1. Measure each journal at
two points, one at right angles to the other, in
order to show any tendency of out-of-round.
Move the micrometer over the entire width of
the journal,

3. Inspect the crankshaft gear teeth for wear
and chipping. If it is necessary to replace it,
pull the gear from position,

4. On 18 series engines, inspect the vibration
damper for breaks or for signs of poor bonding
between the rubber and the metal portion of the
damper. If either condition is found, the v1bra«
tion damper should be replaced.

5., Inspect the crankcase for sludge deposits,
especially in the corners. The crankcase
should be thoroughly cleaned and inspected,

6. Replace the front and rear seals with new,.

4. INSTALLATION

NOTE:: Prlor to crankshaft installation; check
the cra.nkca.s_e for trueness, using the crank-
shaft as follows:

1. Wipe the bearing supports of the crankcase
free of oil with a lint-free clean cloth., The
crankcase should be bottom side up and levelly
supported with blocks.

2. Install the upper halves of the bearings to
the crankcase. If the original bearings are
being reinstalled, be sure that they go to the
positions from which they came. The nibs of
the bearings must fit into the notches in the
crankcase bearing supports.

3. Smear blueing on the crankshaft main
journals, and lower it carefully and evenly on-
to the bearings. Do not install the bearing
caps and lower bearings.

4, Rotate the crankshaft back and forth
through approximately one~half revolution.
Remove the crankshaft evenly, and inspect the
upper bearings for an even transfer of blueing
from journals to bearings. Any bearings that
do not show an all-over even blueing should be
replaced with new. It is advisable to replace
all bearings with new if one of the originally
used bearings has to be replaced. Bearings,
crankshaft journals, and the parts of the
crankcase supporting the upper bearing must
be free from oil when the test is carr1ed out.

5. When sat1sf1ed that the crankcase is in

good order and free from any distortion, and
free of any burrs around the upper bearing v
seats, continue to install the crankshaft. Clean
all blueing from the bearings and crankshaft
journals., Install the upper bearing halves
(bearings with oil hole in center) after coating .
the bearing surface only with a small amount

of clean engine oil. Install the crankshaft in
place carefully. '

NOTE: When new bearings-are to be 1nsta11ed
in engines having brass dowels in the center
bearing caps, the dowels must be removed or.
the protruding ends of the dowels must be cut :
off flush with the side face of the cap. :

6. Install the lower main bearings and bearing
caps, and torque the cap screws or stud nuts to,
the amount specified in "SPECIFICATIONS" in
Section 1. Do not lock the bearing caps, be- .-
cause it is necessary to check the clearance =~
between the crankshaft journals and the main. . .

(Continued on next page)
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4. INSTALLATION - Continved

bearings, using virgin lead wire as described
below.

NOTE: The number that is stamped on each
main bearing cap (to identify its location) must
be toward the camshaft side of the crankcase
when installed,

7. Pull the connecting rods down onto the
crankshaft, Be sure that the bearings are in
place. Install the connecting rod bearings and
bearing caps, being sure that the correct cap

is located on its rod and that the identifying
numbers are on the same side, Oil the bear~
ings with clean engine oil, Torque the connect-
ing rod stud nuts as specified in "SPECIFICA-

TIONS'" in: Section 1.

8. Install new oil-soaked felts in the upper and
lower rear oil seal retainers. The new felts
must be assembled into the grooves of the crank-
shaft rear oil seal retainer, so that the same
amount of felt extends above the split line on
each side. No pressing or trimming of felts is
necessary. Shellac a new oil retainer seal gas-
ket to the crankcase. "

NOTE: Late model engines are equipped with
.split crankshaft rear oil seals of synthetic rub-
:ber and gray iron oil seal retainers. When the
~“seal is bottomed in the retainer, the total height
‘variation between the seal ends must not exceed
+030inch. The oil return groove on the crank-
‘shaft has been eliminated. Whenever the serv-
ice package is used for older type crankshafts,
round the edges of the oil groove with a stone so
that no sharp edges remain. This will insure
proper life of seal after installation. Fill groove
of seal with grease before assembling on crank-
Sha.ft-

9. Attach the upper and lower seal retainer
and seal assemblies as follows:

(a) Apply Permatex No. 3 liquid sealer to the
bottom, top and mounting face surfaces of the
lower seal retainer. Also th the rear of the
crankcase at the "horseshoe' gasket mounting
surface.

(b) Install the "horseshoe" shaped gasket to the
crankcase, aligning the retainer mounting holes,
Place the lower seal retainer in position on the
case, inserting bolts by hand just to hold the
retainer in position. Trim the "horseshoe' gas-
ket off flush with the bottom of the crankcase.

(c) Place the two center gaskets in position on
the lower seal retainer.

15S-1038A (7-63)

lllust. 7 - Checking the End Clearance of the Crankshaft.

(d) Apply Permatex No. 3 to the gasket surface
of the seal retainer plate and sparingly brush
(national) dual purpose sealer at each end of the
seal retainer plate to the rear of the neoprene
plug opening only (A, Illust, 5).

(e) Install the retainer plate gasket and retainer
plate to the lower seal retainer and crankcase,
tightening the mounting bolts by hand only, Pull
the plate up tight to the crankcase with the bolt
at each end of the plate only.

p

IHust. 8 - Checking Main Beﬁring Clearance.
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(f) Apply Permatex No. 3 to the lower and
crankcase mounting surfaces of the upper seal
retainer and install the two bolts to hold it to
the lower seal retainer by hand only. Tighten
the bolts securing the lower seal retainer to the
crankcase just enough to put slight compression
on the lock washers.

(g) Now adjust the two center gaskets to be
against the "horseshoe' gasket.

(h) Hold the upper seal retainer flat against
the case and tighten the two bolts holding the
retainer halves together just enough to put
slight compression on the lock washers.

(1) Insert the upper seal retainer-to-case bolts,
just enough to put slight compression on the
lock washers. Tighten the seal retainer plate-
to-lower seal retainer bolts just enough to put
slight compression on the lock washers.

(i) Tighten bolts to approximately 30 ft-1bs in
the following order: (1) upper seal retainer -
to lower seal retainer, (2) upper and lower seal
retainer halves-to-crankcase and (3) seal re-
tainer plate-to-lower seal retainer.

(k) The neoprene plug must be assembled with
the rounded corner in the hole and flush with,

or slightly above, seal retainer plate and
crankcase surface. Plug must not be assembled
by a method which squashes the plug cover hole
thus preventing the oil pan to pull up flat against
gasket and case.

(1) Remove the two bolts securing the seal re-
tainer plate to the bottom of the crankcase.

10, Install the rear engine support to the
crankcase. Install the flywheel, and bend the
locks over the retaining cap screws. (Refer
to "FLYWHEEL!" in this Section,

11. Check the end thrust present in the crank-
shaft by inserting a feeler gauge equal to the
amount specified in "SPECIFICATIONS" in Sec~
tion 1, and as shown in Illust. 7. Should the
clearance present be less than the amount spec-
ified, remove the center main bearing and rub
off material evenly from the flange surface.
Should the clearance be more than specified,
replace the center main bearing with a new one.

12. Remove the center main bearing cap and
the lower bear1ng, and insert a suitable length
of . 015 inch virgin lead wire across the bear-
ing surface of the lower bearing and the crank-
shaft journal (Illust. 8), Install the bearing cap
and torque to the amount specified in "SPECI-
FICATIONS" in Section 1. Remove the bearing
cap, and carefully remove the wire which will
have been crushed to the amount of clearance

Page 5

CRANKSHAFT AND MAIN BEARINGS

present. Measure the wire, using a micro-
meter. The clearance desired is given in
NSPECIFICATIONS" in Section 1. If the crank-
shaft, bearings and crankcase are in good con-
dition, these tolerances should permit the read-
ing obtained with the micrometer to fall within
the specified clearance. Should the clearance
obtained be more or less than the specified
amount, replace the bearing with new. Should
the clearance remain excessive, it may be
necessary to grind.the crankshaft and install a
bearing service package for the ground crank-
shaft. Bearings are available in .002'", ., 010",
.020" and .030" undersize. Illustratlon 9 and
10 show the maximum dimensions to which the
crankshaft journals may be ground. Do not
grind beyond these limits. If the results ob-
tained were within the specified amount, add
clean engine oil to the bearing, and install the
center main bearing cap. Torque the nuts or cap
screws to the amount specified, and lock with
cotter pins ar lock wire.

13, Continue checking the other main bearings
in the same manner. Check the rear main -
next, followed by the front main and then the
intermediates.

14. Attach the dust seal and gasket to.the re-
tainer plate and rear engme support.

15, Install the cra.nkcaseifront cover. (Refer
to Section 6, "TIMING GEAR TRAIN, FRONT

‘COVER AND CAMSHAFT.") Be sure that

timing gears line up properly.

16. Install the engine balancer (if equipped),
oil pump and crankcase oil pan.. Refer to Sec-
tion 4, "OIL PUMP, LUBRICATING OIL FIL-~
TERS AND ENGINE BALANCER., "

17. Fill the crankcase with lubricating oil as'
specified in the latest Service Bulletin on "Crank-
case Lubricating Oils,"

18, Install an oil inlet filter into the turbo-
charger (on units so equipped) for the first 25
hours of operation. (Refer to Section 10A.) Be
sure to remove this filter after the 25 hours have
elapsed.

19, Check the water level in the cooling sys-
tem and start the engine., Observe the engine
oil pressure and the engine operating tempera-
ture’, Run the engine under light load for a
period of five hours. At the end of this short
run-in period, drain the oil while the engine is
hot, Inspect and replace the oil filter elements
if necessary, Then refill with oil as specified
in the operator's manual, This procedure will-
shorten the period required for complete run~-
in of the new parts, .
(Continued on next poge)
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4. INSTALLATION - Continved

Grinding Limits —
Maximum allowable taper on crankpins and
journals .00015 per inch of length. Crankpins
and journals must be polished, and must not
be over .0005 out of round.
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IHust. 9 - Limits for .030 Inch Undersize Crankshaft (18 Series).

Grinding Limits —
Maximum allowable taper on crankpins and
journals .00015 per inch of length. Crankpins
and journals must be polished, and must not
be over .0005 out of round.
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Itlust. 10 - Limits for .030 Inch Undersize Crankshaft (14 Series).

Engine E-All F-All
Model A B C D Main Crank Pin
i Bearings Bearings

14 & 14A {3.2175-3.2185} 3.2175-3.2185 2,382-2.384|19.177-19.197 | .150-,165( .110-.130

18 & 18A {3,4675-3.4685 | 3.2175-3.2185 3.140-3,142126.177-26.197 | .240-,255| .240-,255

1SS-1038A (7-63) PRINTED IN UNITED STATES OF AMERICA
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CRANKSHAFT AND MAIN BEARINGS

5. FITTING CRANKSHAFT BEARING CAPS (MACHINE METHOD)

Replacement main bearing caps of nodular iron
are available for service. The bore of these
caps is finish machined, which eliminates the
need of line boring after installation. However,
the face and sides of the caps must be modified
to the dimensions of the old cap to assure a
perfect fit in the crankcase. Enough material
has been left on the face and sides of the caps
to allow tor this modification. Following are
detailed instructions for modifying the caps.

Measure the diameter of the drill rod or drill
shank with a micrometer and add this reading
to the one taken with the depth gauge., This will
be dimension "E'" (Illust. 11),

{llust. 11 - Measuring Dimension *‘E’’.

1. Place a drill rod or new drill of any size
from 1/4 to 1/2 inch in the bore of the old caps.
Measure the distance from the face of the cap
to the drill rod or shank of the drill with a
depth gauge (Hlust., 11), and record the reading.

2. Mill or grind surface "D" (Illust, 11) of the
new cap to dimension "E' plus .002 inch.

NOTE: .002 inch is added to dimension "E'" to
allow enough stock for a finish cut on surface
D" after the cap and bearing have been fitted
to the crankcase.

IMPORTANT: The bearing cap must be located
on its machined side when milling or grinding
surface "D'" to hold squareness.

3. Clamp the old bearing cap to a surface plate.

4, Place a drill rod or new drill of any size
from 1/4 to 1/2 inch on the insidé of the cap
(against notched side). Measure dimension
"A'" with a micrometer as shown in Ilust. 12
and record the reading.

5. Measure dimension "A'" of the new cap in
the same manner and record the reading.

6. Subtract dimension "A'" of the old cap from
dimension "'"A'" of the new cap and record the
difference. Mill or grind this amount from
surface '"C'" (Illust. 13) of the new cap. Dimen-
sion "A'" of both caps will now be equal.

(Continued on next page.)

odular iron
identification
marking

Itlust. 13 - Bearing Cap Finish Length.
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5. FITTING CRANKSHAFT BEARING CAPS
(MACHINE METHOD) - Continved

IMPORTANT: Surface '"C' must be held square
with surface '"D'" and parallel to the bearing bore.

7. Mill or grind surface "B" (Illust., 13) of the
new cap until the dimension "F!" shown from
surface "C" to '""B" in Illust, 13 is obtained,
Dimension "F' gshould be 6,125 to 6,126 for the
14 series and 6,312 to 6,313 for the 18 series,

IMPORTANT: Surface "B'' must be held square
with surface ""D" and parallel to the bearing bore.

Obtaining Finish Dimension *'E’’ with Virgin Lead

8. Install a new bearing in the new bearing
cap. Place a length of virgin lead at each end
of the bearing (Illust. 14},

9. Install the new bearing and bearing cap and
tighten to the torque specified in "SPECIFICA-
TIONS!" in Section 1.

10. Remove the bearing cap and measure the
virgin lead with a micrometer and record the

©.. reading.

11, Measure the diameter of the crankshaft
journal and record this reading. If it is less
than the main bearing journal size given in
"SPECIFICATIONS" in Section 1 for new
crankshafts, subtract the difference from the
virgin lead reading.

Hlust. 14 - P;:siiion of Virgin Lead for Obtu'ining Finish
Dimension *‘E’’.

12, . Subtract the bearing running clearance,
which is .0024 to .0054 inch for 14 series en-

1$5-1038A (7-63)

gines or ,0036 to .0066for 18 series engines,
from the measurement obtained in-step 11.
Mill or grind this amount from surface ""D' of
the new bearing cap.

IMPORTANT: Surface "D" must be held
square with the bearing cap bore.

13, Recheck the bearing running clearance
with virgin lead. The correct clearance is
.0024 to .0054 inch for 14 series engines,
and . 0036 to .0066 for 18 series engines.

6. FITTING CRANKSHAFT BEARING CAPS (Hand Method)

In the absence of machining or grinding facili-
ties, nodular iron crankshaft bearing caps can
be fitted satisfactorily using materials com~
monly available in the field as follows:

1. Place the new and old bearing cap in a vise,
Surface "D (Illust, 11) must be level so the
drill rod is in the center of the bearing cap.

2, Place a drill rod or new drill of any size

from 1/4 to 1/2 inch in the bore of the new and

old caps, Measure the distance from the face

of the cap to the drill rod or shank of the drill

with a depth gauge (Starrett 440-D is shown in .
Illust. 11), or any similar depth gauge and re~ N
cord the reading.,

Measure the diameter of the drill rod or drill
shank with a micrometer and add this reading
to the one taken with the depth gauge, This
will be dimension "E" (Illust, 11),

lllust. 15- Qiling Surface Plate.
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CRANKSHAFT AND MAIN BEARINGS

3, To remove stock from surface "D' quickly
and accurately use a smooth metal or glass
surface plate, extra coarse emery ¢loth : (No,
430 grit) and heavy duty engine oil.

4, Oil the surface of the plate (Illust, 15) to
keep the emery cloth from wrinkling and sliding,

5, Oil the emery cloth (Illust, 16) to speed
cutting and to carry cuttings away from the
face of the bearing cap. ('"Rule of thumb" for

cutting speed is ,001 inch per 100 strokes,)

Allust. 16- Oiling Emery Cloth.

6, Place the bearing cap on the emery cloth
and with hand pressure, move the cap back and
forth (Illust, 17). Turn the cap after every 50
strokes to equalize the cutting width of surface
IID R 1

IPA-52668 A

~ Emery cloth :Slirfzicé plate

lust. 17- Working Surface "D "

7. With a fine file or fine emery cloth, remove
the slight high spot immediately around the
holes of the bearing cap {Illust, 18), (Usually
about ,0005 inch,)

Bearing cap .
 IPA-52669

lllust. 18- Removing High.Spots.

8, Clamp the old bearing cap to a surfa.._c:e
plate.

9, Place a drill rod or new drill of any size
from 1/4 to 1/2 inch on the inside of the old cap
(against notched side), Measure dimension "A"
with a micrometer as shown in Illust, 12 and
record the reading, - '

10, Measure dimension "A' of the new cap in
the same manner and record the reading,

11, Subtract dimension ""A' of the old cap from
dimension ""A' of the new cap and record the
difference. ‘

(Continued on next page.)

Illust. 19- Working Surface "B" and "C."
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6. FITTING CRANKSHAFT BEARING CAPS (Hand Method)-Continved

12, Clamp an angle iron to the surface plate,
then clamp a file to the angle iron (Illust, 19),

13, File from surface "C" (Illust. 13) of the
new cap, Dimension "A' of the new and old
caps will now be equal,

IMPORTANT: Surface '"C' must be held square
with surface '"D'" and parallel to the bearing
bore,

14, File surface ""B'' (Illust, 13) of the new cap
until the dimension "F," (6,125 to 6,126 for the
14 series, and 6,312 to 6,313 for the 18 series)
shown from surface ""C" to "B' in Illust, 13, is
obtained,

CRANKSHAFT, MAIN BEARINGS

IMPORTANT: Surface "B'" must be held square
with surface "D' and parallel to the bearing
bore,

15, 1Install a new bearing in the new bearing
cap. Place a length of virgin lead wire (Illust.
14) in the usual way in bottom of bearing.

16, Install the new bearing and bearing cap
and tighten the nut to specified torque as given
in "SPECIFICATIONS'" in Section 1,

17. Remove the bearing cap and measure the
virgin lead with a micrometer.

This measurement must be within limits as
given in "SPECIFICATIONS, " Section 1, If
this measurement has not been obtained, repeat
steps 6 and 7,

FLYWHEEL

7. 1DESCRIPTI0N 

The flywheel is attached to the rear of the
crankshaft. Its purpose is to oppose and mod-
erate, by its inertia, any fluctuations in the
speed of the engine. It counteracts variable
torques during the stroke of the engine, and
provides a rotating balance weight that carries
the engine crankshaft over dead centers on the
pistons,

It is secured to the end of the crankshaft with
bolts and locks. Dowels are provided as an
~aid to installation. One bolt is offset in order
to prevent flywheel installation in any order
position with regard to its balanced point, The
“cranking motor drive ring gear is a shrink fit
and is replaceable.

On 18 series engines, the flywheel has a "1-6
DCY" mark on.its forward face near the rim. A
pointer is provided on the rear engine support
(flywheel housing on power units) and enables
the mark to be set so, when in line with the
pointer, the number one or six cylinder piston
is at top-dead-center, On power unit applica-
tions a small aperture on the forward side of

the flywheel housing, having a removable cover

plate, permits the serviceman to observe the
rim of the flywheel and the flywheel markings.

The 18 series engine, in addition to the
"1-6'DC" mark, carries "PP" (pull piston)
marks on its flywheel rim. (Illust, 20),
These markings are numbered "1-6'", "12-5n
PP PP

1S5-1038A (7-63)

and ''3-4" and are used when the pistuns are
PP

to be removed. When one of these marks is

in line with the pointer on the rear engine sup-

port or flywheel housing, the crankshaft is in

the correct position for the removal of both the

pistons.

Direction N

of rotation S
O T \

A-23385

Illust. 20 - Showing *‘PP*’ (Pull Piston) Marks on Flywheel
(18 Series).
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FLYWHEEL

8. REMOVAL

Crawler Tractors Only - If the engine is in a
tractor, remove the engine clutch. (Refer to
Chassis Manual, Form No. 1SS-1033.) Meas-
ure the diameter of the flywheel and the diam-
eter of the opening in the main frame. If the
flywheel is larger than the opening in the main
frame it will be necessary to remove the en-
gine from the tractor chassis before the fly-
wheel can be removed. (Refer to Chassis
Manual, Form No. ISS-1033.)

1. Bend back the locks from the flywheel bolt
heads and remove the bolts and locks.

2. Attach a hoist to the flywheel. Insert two
jack screws into the tapped puller holes in the
flywheel. Also install two guide pins. These
can be made from old cylinder head studs.
(Refer to Illust, 21),

Hlust. 21'- Removing Flywheel (18 Series),

3. Tighten the jack screws evenly until the
flywheel has been pulled from the crankshaft.
Lift the flywheel with the hoist and slide it off
the guide pins.

INSPECTION AND REPAIR

1. Wash the flywheel and ring gear in dry-
cleaning solvent.

2. Inspect the contact face of the flywheel for
heat checks and scoring. If it is not in serv~
iceable condition, replace the flywheel. Drive
the dowel pins flush with the face of the fly~
wheel, Inspect the ring gear for broken teeth
and replace the ring gear if necessary.

Clutch pilot
bearing

Puller
screw

Clutch”

- pilot
bearing

puller

Flywheel

Hlust. 22 - Removing Clutch Pilot Bearing.

3. Remove the ring gear from the flywheel
either by heating the gear with a torch to ex~
pand it, following that operation by driving it
from the flywheel, or the ring gear may be
driven off the flywheel by using a hammer and
punch around the outer edges of the gear.

4, Install a new ring gear by first heating the
gear to expand it, and then placing it onto the
flywheel while the ring gear is hot. The cham~
fered edge of the gear teeth must be toward the
front of the engine.

5. Remove the pilot bearing from the flywheel.
(Illust, 22.) Clean the bearing in dry- cleaning
solvent and inspect it for wear and damage. If
in serviceable condition, lubricate the bearing
with engine lubricating oil and install it into
the flywheel. If the bearing has had consider-
able service, it must be replaced.
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FLYWHEEL i
10. INSTALLATION

1. Place the flywheel in position on the crank-
shaft flange, so that the bolt and dowel pin
holes line up.

2, Place the bolt locks on the bolts and install
them in the flywheel and crankshaft flange.
‘Tighten the bolts evenly, so the flywheel is
drawn onto the crankshaft flange evenly,

3. Drive the two dowel pins into place and
tighten the flywheel bolts to the torque speci-
fied in "SPECIFICATIONS' in Section 1. Bend
the locks over the bolt heads.

4, Install and lubricate the clutch pilot bearing.

5. Install the engine clutch. (Refer to Chassis
Manual, Form No. ISS-1033,)

NOTE: If the engine was removed from the
tractor, install the engine before installing
the engine clutch., (Refer to Chassis Manual,
Form No, ISS-1033,)

- 11. INSTALLING A NEW FLYWHEEL HOUSING
_(POWER UNITS ONLY)

.~ When installing a new flywheel housing, the

. flywheel housing bore and face must be checked
concentricity and run-out in relation to the
“axis ‘of the crankshaft, Misalignment between
the flywheel housing 'and engine will cause cor-
responding misalignment of the clutch, power
take-off and transmission (if equipped) result-
ing in serious damage. The dowel pins between
the crankcase and flywheel housing are for the
purpose of maintaining this'alignment (within
tolerances) once the flywheel is mounted.

lllust. 23 - Checking Flywheel Housing Face Run-out,

CAUTION: The mating surfaces of the crank-
case and flywheel housing must be inspected
and free from foreign material, burrs, ridges
from nicks, thread pullout, etc, These sur-
faces must be flat and without assembly pro-
jections within the assembly area. Failure to
clean mating surfaces will result in excessive
face run-out,

Install the housing to the engine using the exist-
ing dowels. Check the flange concentricity and
run-out tolerances as described under ""Check-
ing Flywheel Housing Face Run-Out" and '""Check-
ing Flywheel Housing Bore Concentricity.' 'If
not within these tolerances, remove the housing ‘
and continue as follows: ‘ Hlust.

24 - Checking Flywheel Housing Bore Concentricity,

1SS-1038A (7-63) PRINTED IN UNITED STATES OF AMERICA
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FLYWHEEL

(a) Remove the dowels from the
crankcase,

(b) Assemble housing to crankcase.
Do not tighten bolts to full torque;
only enough to snug position for hous-
ing adjustment.

(c) Position the housing until it meets
the tolerances described under '""Check-
ing Flywheel Housing Face Run-out' and
""Checking Flywheel Housing Bore Con-
centricity."

(d) Tighten all bolts to full torque.

(e} Recheck tolerances and reposition
housing, if necessary.

(f} Ream dowel holes for oversize
dowels and install the dowels,

Checking Flywheel Housing Face Run-out

Attach a dial indicator to the crankshaft flange
placing the indicator pointer against the fly-

1SS-1038A (7-63)

wheel housing face as shown in Illust. 23. Re-
move crankshaft "end-play" and take a mini-
mum of four checks approximately 90 degrees
apart for total face variation. Care must be
taken to keep crankshaft '"end-play' at zero in
the same direction for all readings. For fly-
wheel housings on 14A Series engines, the face
run-out should not deviate more than .008 inch
total indicator reading. On 18A Series engines
the face run-out should not deviate more than
.010 inch total indicator reading.

Checking Flywheel Housing Bore Concentricity

Attach a dial indicator to the crankshaft placing
the indicator pointer against the flywheel hous-
ing bore as shown in Illust. 24. Rotate the
crankshaft slowly and note any variations on the
gauge. The reading should not vary more than
. 008 inch total indicator reading in 14A Series
engines (. 010 inch on 18A series engines).

PRINTED IN UNITED STATES OF AMERICA
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COMPRESSION RELEASE MECHANISM

Section 8-

1. DESCRIPTION

The starting mechanism consists of the parts
which change the engine from gasoline to diesel
or from diesel to gasoline operation. The
starting mechanism cross shaft passes through
the crankcase. This shaft is connected on the
left side of the crankcase to the compression
release lever, and on the right side to the rods
which operate the starting valve shaft, the
carburetor fuel shut-off ¢am and the ignition
system grounding switch.

The engine is temporarily converted into a gaso-
line engine during the starting process and,
after operating for approximately one to three
minutes, is switched to diesel operation, This
method is positive regardless of weather con-
ditions or temperature, When the starting

lever is placed in the gasoline starting position,
the following four operations are accomplished:

1. The starting valves in the cylinder head

are opened, thus enlarging the combustion
chambers and reducing the compression ratio
to that of a gasoline engine,

2. The diesel air passage from the air cleaner
to the intake ports is closed and the carburetor
outlet passage above the carburetor is opened.
This permits air to pass from the air cleaner
into the carburetor, and the flow of a mixture
of air and gasoline into the cylinders.

3, The shut-off valve in the fuel bowl is re-
leased, permitting the needle valve to be act-
uated by the float,

4, The magneto or distributor is placed into
operation by closing the primary circuit in the
manifold, thus permitting a flow of current to
the spark plugs,

2. REMOVAL (Refer to |liust. 1)

For removal of the starting valve shaft, the
starting valve operating shaft, and the starting
valves, refer to Section 2, "MANIFOLDS, CY L~
INDER HEAD AND VALVES,"

Remove the cross shaft as follows:

1. Remove the carburetor,
10, "CARBURETOR, ')

(Refer to Section
2. Remove the compression release rod ad-
justing block from the operating lever (1).

3. Remove the pin (2) from the operating lever,
and remove the lever from the shaft (10).

Page 1

4, Remove the governor control rod (7) after
removing the cotter pin and flat washers,

5. Disconnect the throttle control lever at the
governor control lever (6) by removing.a
cotter pin, washer and clevis pin,

"6, Remove two cap screws in the cross shaft

bracket (3), together with the governor con-
trol lever (6).

7. Moving over to the right side of the engine,
remove the spring (11) from the stud on the
crankcase and the cross shaft jaw (23).

8. Disconnect the yoke at the lower end of the
rod (14) from the jaw, Slide the shaft with
jaw lever (22) out of the crankcase,

9, Remove the cross shaft latch pin (19),
spring (18) and cross shait latch (17).

10. Remove the nut from the stud in the crank-
case which holds latch bracket (16) to the
crankcase, and remove the bracket, Discon-
nect the carburetor control rod (24).

3. INSPECTION AND REPAIR

1. Clean all parts thoroughly with solvent, and
dry them with compressed air,

2. If any parts show wear to the extent that the
latches or jaws will not hold, replace them with
new parts, S

3. Do not remove the set screws unless the
part in which they are located must be replaced,

4. The cross shaft rotates in two bushings in
the crankcase, It will not be necessary to re~
move them unless replacement is necessary,

4. INSTALLATION (Refer to lllust. 1)

1. Install the cross shaft (10) through the
crankcase, The cross shaft assembly should
be packed with a good high-melting-point (HT)
grease (MIL-L~3545), Ordinary greases will
run out at high operating temperatures,

2. Install the latch bracket (16) to the crank=
case using the nut to secure it to the stud, Con=-

nect the carburetor control rod (24).

3, Imstall the cross shaft latch (17), spring
(18), and cross shaft latch pin (19).

(Continued on next pa
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[llust. 1 - Exploded View of Compression Release Mechanism.

Cross shaft operating lever,
. ‘Lever pin,
.-Cross shaft bracket.
- Locating pin,
Lever pin,
Governor control lever,
Governor control rod,
Governor control rod trunnion,
Lever pin, outer.
Control cross shaft,
Return spring.
Operating lever, outer,
13, Operating rod, upper.
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4. |NSTALLAT|0N (Refer to |llust. 1) - Continved

4. Inatall the jaw lever (22). Connect the ybke
at the lower end of the rod (14) to the jaw,

5. Install the return spring (11) on the stud in
the crankcase and cross shaft jaw (23),

6. Install the governor comntrol lever (6) and
the cross shaft lever bracket (3) to its position
on the left side of the engine,

‘ 7. Connect the throttle control lever at the
governor control leyer (6) and secure with the
clevis pin, washer a ter pin,

15-1038. 958,
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14, Starting valve operating rod.

15, Operating rod pin.

16, Latch bracket,

17, Cross shaft,

18, Cross shaft latch spring,

19, Cross shaft latch pin,

20. Set screw,

21, Jaw lever pin,

22, Jaw lever,

23, Cross shaft jaw,

24, Carburetor control rod,

25. Control rod spring.

26, Control rod pin,

8, "Install the governor control rod (7) and se=
cure with flat washer and cotter pin.

9. Install the cross shaft operating lever (1)
to the control cross shaft (10}, Secure with
the lever pin (2),

10, Install the compression release rod to

the cross shaft operating lever (1), )
v f{/ \IJ

11. Adjust the compression release mechan~
ism, (Refer topar. 5.)
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Se cti on 8

5. ADJUSTMENT
14 and 18 Series Engines

NOTE: Before the following adjustments are
made, the engine should be completely assem=
bled with the exception of the intake and ex-
haust manifolds and the valve housing cover,
Set the controls in diesel position,

1. Disconnect the operating rod, and adjust
its length to 9-7/16 inches, measured between
the centers of the pin holes. (Illust. 2.)

{Hust. 2 - Adjusting Operating Rod.

2. Adjust the cross shaft and bracket to obtain
.030 inch end play measured between the cross
shaft compression release lever and the cross
shaft bracket, Loosen the adjusting nuts of the
operating lever, the cross shaft jaw lever, and
move the shaft to the correct position, Lock
the nuts and recheck the clearance, (Illust, 3,)

3, 18 SERIES ONLY: Remove the valve
housing, rocker arm assembly, and starting
valve shaft assembly. Measure the height of
the starting valve spring retainer to determine

Page 3

if height is ,240 to ,250 inch from milled sur~
face of the cylinder head to the top of the
spring retainer, To obtain this height, remove
the cotter pin and adjust the spring retainer,
All six retainers should be checked. When
settings have been obtained, lock the nut with

a cotter pin, and install the valve housing,
rocker arm and starting valve assemblies, In-
take and exhaust valves should be checked for
the specified cold clearance, (Refer to
"SPECIFICATIONS," in Section 1.)

Illust. 3 - Checking and Adjusting Cross Shaft End Play.

4. Back off on the adjusting screws of the
cross_shaft latch bracket, the cross shaft jaw,
and ithe cross shaft bracket, Set the adjusting
screw in the cross shaft latch bracket to obtain
.060 inch feeler gauge clearance between the
cross shaft latch lever and the jaw, (Illust, 4.)

5. 14 SERIES ONLY: Adjust the yoke of the
release operating rod until the minimum clear-
ance between the starting valve shaft roller

and the starting valve cover (spring retainer)

is .060 inch over the closest valve and .080
inch maximum on other valves, All valves
must be checked, The operating rod must be
connected and adjusted as previously described.
Lock the clevis when adjustment has been made,

(Continued on next page)
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5. ADJUSTMENT - Continved

14 and 18 Series Engines - Continued

Illust. 4= Checking and Ad|ushng Clearunce Between Cross
aft Latch and Cross Shaft Jaw.

7 SERIES ONLY: Turn the cross shaft
‘'counterclockwise with the release lever until
pick-up faces on the cross shaft jaw and on
.the cross shaft jaw lever are contacting. Then
adjust the set screw on the cross shaft bracket
-.to give a clearance of ,100 inch between the
screw and the cross shaft operating lever.
Lock the nuts and recheck the clearances.

. (Illust, 5, ) Loosen the
cross shaft inner lever on the starting valve
cross shaft, Adjust the clearance to .185 inch
between the starting valve shaft cam roller and
the valve cover (starting valve spring retainer)
This must be measured at the closest of the
&alves, Adjust by moving thé starting valve
cross shaftiend-wise with the adjusting cross
-shaft thrust screw, All play must be removed
from the'assembly, THis includes the backlash
between the starting valve cross shaft gear and
- 'the gear on the starting valve cam; also the
end play on the rting cross shaft, The play
t 'holdmg back the: startlng

1551038, 9:58.

valve cam roller when checking clearance,
Clearance at all of the spring retainers must
be checked to be sure that none is less than
.185 inch, Lock the retainers with a cotter pin
and nut,

Spring
Inner-ever
Shaft
Thrust

screw

1°
322\

tarting valve
5 £ A-23330

Illust. 5 - Cross Section of Starting Mechanism Cross Shaft
(Early 18 Series).

1Hust.
in Cross Shaft Jaw and Latch Bracket.

- Checking and Adjusting Clearance Between Set Screw

8. f4 SERIES ONLY: Turn the cross shaft ;
clockwise, viewed from injection pump side,
until the release lever can be locked in place

in the gasoline position behind the front catch
on the cross shaft jaw, Adjust the set screw in
the lever to give .015 inch clearance measured
between the end of the screw and the stop on
the cross shaft latch bracket, Lock the nut
and recheck for clearance, (Illust, 6.)

9, 18 SERIES ONLY: With the starting valve

‘cross shaft held against the shaft end thrust
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" screw, locate the inner lever to obtain’.015 starting valve cover (spring retainer) with a
.inch end play. Lock the lever in this. position screwdriver, If this check shows no travel,
and recheck the clearance. (Illust. 6. ) the é¢éntrols should be rechecked for error 1n
adjustments, (Illust. 8.)
10. 18 SERIES ONLY: Turn the cross shaft
operating lever clockwise until the pick~up
faces of the cross shaft jaw and cross shaft
jaw lever are contacting. Set the adjusting
screw on the cross shaft bracket to obtain ,100
inch clearance between the adjusting screw and
the operating lever at the adjusting screw, Lock
the screw with nut and recheck for exact clear-
ance, (Illust, 7.)

Hlust. 8 - Checking Starting Valve Cover Travel.

12, With all adjustments made, place the
controls in the diesel position and install the
intake and exhaust manifolds, Connect the link
between the release lever and the carburetor,

NOTE: The butterfly valves in the intake man- »
ifold must be in a horizontal position. This

[liust. 7'- Checking and Adjusting Clearance Between Cross

. Shaft Release Lever and Cross Shaft Bracket Set Screw. can be adjusted by the set screws provided and
should not be altered afterward. The butterfly
11, 18 SERIES ONLY: Turn the cross shaft valves should fit with a maximum clearance
release lever clockwise until the cross shaft of ,0015 inch measured with a feeler gauge not
latch lever locks with the cross shaft jaw. The more than 1/8 inch wide ™

control is now latched in the gasoline position,
Set the adjusting screw in the cross shaft jaw
‘to obtain ,015 inch clearance between the ad-~
justing screw and the cross shaft latch bracket, 14A and 18A Series Engines.
Lock the adjusting screw and recheck the

clearance, (Illust, 6.) NOTE: Before the following adjustments are

made, the engine should be completely assem-

IMPORTANT: After all adjustment have been bled with the exception of the intake and ex~
made and with the controls in the gasoline po- haust manifolds,  The mechanism should be
sition, each starting valve must be checked for clean and lubricated,

an additional travel before it bottoms in the cyl-
inder head, Check by pressing down on each (Continued on next page)
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5. ADJUSTMENT - Continved
*
14A and 18A Series Engines - Continved

13, Adjust the cross shaft operating rod to a
distance of 9-7/16 inches, measured from the
centers of the pin holes, (Illust, 2.)

14, Adjust the cross shaft to have an end
clearance of ,030 inch, measured between the
release lever and the cross shaft bracket,
(I1lust, 3,) Obtain this play by loosening the
nuts on the levers at each end of the cross
shaft, Tighten the nuts when the end play has
been obtained, and recheck the clearance,

15, Back off the adjusting screw located in the
cross shaft latch bracket, the cross shaft jaw
and the cross shaft bracket, (Illust, 4,) ‘

16, Adjust the set screw in the cross shaft
latch bracket to obtain a clearance of ,060
.. inch, measured between the latch lever and
the jaw. (Illust, 4,) Lock the nut and recheck
. the clearance,

“17. Turn the cross shaft release lever clock-
wise until the pick-up faces on the cross shaft

jaw and on the cross shaft jaw lever are con-

“‘tacting. Adjust the screw in the cross shaft
bracket to obtain .100 inch clearance between
the set screw and the cross shaft operating
lever. (Mlust. 7.) Lock the nut and recheck
the clearance.

18, Turn the release lever until the cross
shaft latch locks in place on the cross shaft
jaw, The controls are now set in the gasoline
position,

19, With controls in gasoline position, in-
crease the length of the operating rod (Illust,
2) by turning the rod end to the left one-half
turn at a time until the closest fitting of the
starting valve covers has an additional travel
of approximately 1/64 inch before bottoming

1$S-1038. 9-58.

in the cylinder head, After each half-turn,
check all starting valve covers by applying
pressure with a screwdriver to the top of the
covers, as shown in Illust. 8, to determine
which one has the least amount of additional
travel, When this adjustment has been made,
lock the yoke of the operating rod with the nut
and insert cotter pins in the pin ends,

20, Adjust the set screw in the cross shaft
jaw to obtain ,015 inch clearance between the
set screw and the stop on the bracket. (Il-
lust. 6.) Lock the set screw nut and recheck
the clearance,

21, Trip the controls to the diesel position by
moving the lever to the left, In this position,

check to determine that there is clearance be-
tween the starting valve shaft and the starting

valve cover, Check all covers,

IMPORTANT: After all adjustments have been
made, move the controls to the gasoline posi-
tion and check to determine that the starting
valve covers have a slight additional travel
before bottoming in the cylinder head, Press
down on the covers, using a screwdriver, If
the check shows no travel, recheck the control
settings for errors,

22. Check the butterfly valves in the intake
manifold to be certain that they are in an ex-
actly horizontal position, Adjust with the set
screws if necessary. Under no conditions
should this adjustment be altered after once
being set, Valves must operate freely and
should have a maximum clearance of not more
than ,0015 inch when seated fully in the mani-
fold bore, measured with a feeler gauge 1/8
inch wide.

23, Install the intake and exhaust manifolds,
the valve cover, and the link between the car~
buretor and the lever, Latch and unlatch the
release mechanism to check its function and
that all adjustments made are holding satis-
factorily,
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POWER UNITS
1. DESCRIPTION 2. Remove the control lever bracket (21) from
A the flywheel housing, and lift off the ‘governor

The governor speed control is a separate unit control lever (29). ‘
attached to the flywheel housing or, on some o
power units, to the rear hood sheet, Two 3. Remove the governor control rod (16), Re~
types are used: one consists of friction discs move the cotter and yoke pin (15) securing the
separated by a stationary plate that serves governor control rod to the governor control
also as the mounting bracket, The discs are lever; then remove the governor control lever,
sandwiched between the control body to which
is attached the control lever, The body has a 3. DISASSEMBLY (Refer to [llust. 1)
projecting apron with an adjusting set screw
at each end, These screws contact and limit 1, Remove the spring tension nut from the
movement of the control lever (Illust, 2.) governor control lever stud (2), thus releasing

the spring retainer (10), Remove the spring
(9), spring cup (8), lower friction disc (5},

2. REMOVAL (Refer to [flust. 1) bracket (21) and upper friction disc (5) from
the control body (18),

1, Disconnect the control rod (16) from the

governor control body (18), (Continued on next page)

1{ 2/7
?%!
__
29 < N
21-~ TN
5, 28
. 2 23 18 % 2 2§
A e
9—— % UDF 20001 to
10-— & IP A-12866 A
__

Itlust. 1 - Exploded View of the Governor Control Assembly (For UD-14 A Engines) (UD-18 A Similar),

1, Lever, 13, Rod spring housing, 22, Control rod, rear,

2, Spring retainer stud, 14, Rod, front, 23, Rod spring, rear.

4, Spring cup drive pm. 15, Rod yoke pin, 24, Rod spring, front.

5, Friction disc, 16, Control rod with rod and pin 25. Rod spring housing cap, front,
8, Spring cup. 17. Rod pin, 26, Rod, front with collar,

9, Friction spring. 18, Control body with drive pin, 27. Rod yoke,
10, Spring retainer, 19. Low idle poppet spring, 28, Control rod, complete,
11, Rod, rear, 20, Low idle poppet, 29, Control lever complet

12, Rod spring, 21, Control bracket,
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POWER UNITS

3. DISASSEMBLY (Refer to 1llust. 1) - Continuved

2. Scratch a mark on the edges of the control
lever and the control body for a guide when re=
assembling .,

3. Remove the cap screws, with lock washers,
from the top of the control lever, thereby sep=
arating it from the body.

4, The control rod pin (17) is a press fit in the
control body.

Control bracket
(stationary disc)

Shut-off stop screw

: -mllll!”m

Control lever

Control body

Full load position
stop screw

Control lever

T Spring cup
: drive pin

|||l||l|lIIlI|lI||l\\\\\\\\\\\\\\\\\\\\\

Control body

Control bracket

4. INSPECTION AND REPAIR

Inspect the condition of all parts, and replace

all parts that are not serviceable,
5. REASSEMBLY (Refer to Illust. 1)

1. Position the control lever (1) on control
body (18) and line up the scratch marks which
were made before disassembly,

2. Imsert three cap screws, with lock washers,
through the top of the control lever, and secure
it in place,

3, With the flange side of spring cup (8) on a

flat surface, place a friction disc (5), over the
cup end; then add control bracket (21) and add
another friction disc (5) on top.

4, Place the spring cup, with discs and brac=-
ket, over the control lever stud and into the
recess in the control body,

5. Place the friction spring (9) over the con-
trol lever stud (2); then add the spring retainer
(10), and secure with a nut,

6. Tighten the nut to 10 foot-pounds torque
for the proper friction tension of the control
lever,

6. INSTALLATION (Refer to illust. 1)

1, Attach the complete governor control lever
to the flywheel housing..

2. Attach the control rod (16) to the control
body (18).

(stationary disc) Tension nut IPA-13869A.
3, Attach the front rod (14) to the control
Iust. 2 - Governor Friction Control. lever on the pump with pin (15) and a cotter pin.
TRACTORS

7. DESCRIPTION

Two types of governor controls have been used
on the 14 and 18 series engines,
were equipped with the friction disc type,
Later engines used the ratchet lever type, The
purpose of both types is to hold the governor
control lever at any selected position,

Friction Disc Type

The friction unit is attached to the control
lever "L (Illust. 4), which turns freely on the
cross shaft, Lever "L'" has two arms; one
armis connected to the governor control lever
and the other arm is connected to the speed

IS5-1038. 9-58.

Early engines

control, The shape of lever ""L' is such that
it will contact "D," which is connected to the
compression release lever, if the throttle is

opened while the engine is operating on gasoline,

This is a reminder to trip the compression re~
lease lever to the diesel cycle before opening
the throttle,

Ratchet Lever Type

This type is a vertically moving lever riding

in a ratchet bracket mounted to the dash,
(Illust, 3,) It is connected to the speed control
lever on the fuel injection pump by two rods and
a bellcrank, By raising or lowering the hand

lever, the speed of the engine may be controlled
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TRACTORS

IPA-52101

Illust. 3 - Exploded View of Governor Controls (Ratchet Type).

under varying loads, Low and high idle ad-
justments are made at the pump.

8. REMOVAL

Friction Disc Type

Two independent friction discs sandwich a
stationary disc that is anchored to the side of
the engine crankcase, By removing the taper
pin from lever "D," the cotter keys from lever
“"L,'" and the three cap screws from bracket
”T " the entire assembly can be removed for
adJustment to the tension desired to hold the
throttle at the positions selected,

Ratchet Lever Type (1llust. 3)

NOTE: To remove the ratchet control assem=
bly will result in complete disassembly.

Proceed as follows:
1. Disconnect the rod, front (4) by pulling the

yoke pin (3). The rod, rear (6) is disconnected
in the same manner,

3. Yoke pin, 7. Hand lever hub, 11. Hand lever pawl
4, Rod, front, 8. Hand lever shaft. 12, Hand lever,

5, Turnbuckle, 9, Hand lever spring, 13, Hand lever ball,
6. Rod, rear, 10, Hand lever pin, 14, Ratchet,

Z. To remove the hand lever (12), it will bei:
necessary to remove the four cap screws. wh1ch
secures the ratchet (14) to the dash,

3., Remove the hand lever shaft (8) by remov-: .
ing the jam nut (not shown) and washer. Re-~ =
move the hand lever pin (10) and take out the
hand lever with pawl (11). The hand lever
spring (9) and hub (7) will be free to remove.

9. ADJUSTMENT
Friction Disc Type

With the unit off, reverse the friction assembly
on the cross shaft to make the adjustment easy.
Turn the tension nut clockwise to increase the .-
spring tension on the discs, Two holes are
drilled in the tension nut for tightening pur-
poses. A flat tool with two pegs can be used,
AdJ'llSt the tension nut until 70 to 75 pounds

load is obtained.

Ratchet Lever Type

With the ratchet lever {12) in low idle position,
be sure the injection pump speed control lever

{Continued on next page)
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9. ADJUSTMENT - Continved

Ratchet Lever Tyj:e - Continved
adjustment is also in low idle position. Refer

to "DIESEL INJECTION PUMP MANUAL,"
ISS-1003,

FRICTION DISC D

gye

N
S

\
2

N

‘_}'_/
/

AN

L {P

2!' \

U PN

Y7 & PNORVING TN ) ! |
INNER '\ RETAINER L =0
RETAINER  STATIONARY DisC el !

TRUNION BB
IPA-24'910'

Hlust. 4'- Cross Section of Governor Control (Friction Dise Type).

1S5-1038. 9-58,

\\ /’
10. INSTALLATION

Friction Disc Type

Install the bracket and friction assembly on the
shaft so the stationary disc engages the peg in
the crankcase., Install the cap screws and
connect the controls. Be sure that the cross
shaft turns freely. The adjustment of the com-~
pression release mechanism has not been
changed,

Ratchet Lever Type
(ilust. 3)
1. Insert the hand lever (12) through the front
of the ratchet (14), and install the hub (7) and
spring (9) to the lever and secure with the hand
lever pin (10).

2. Install the hand lever (12) with hub (7) by
screwing the nut on the hand lever shaft (8).

3, Install the ratchet (14) to the dash and se-
cure it with four screws, washers and nuts.

Y

4. Install the front and rear rods (4 and 6) by
using the yoke pins (3) to secure them,
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1. DESCRIPTION

The starting carburetor on IH diesel engines is
of the updraft type and is mounted directly on
the underside of the intake manifold at the right
side of the engine, The carburetor is used
only on the gasoline starting cycle.

On later models of the 14 series engines, the
carburetors are of the adjustable jet type, to
facilitate cold weather starting (for operating
instructions see '"Operator's Manual'),

Two models of carburetors are used; the F-8
model is used on 14 series engines, and the
C-12 are used on 18 series engines.

All carburetors are equipped with starting
shutters which are actuated by choke control
levers. Some power units and tractors have
the lever mounted directly on the carburetor;
others have the lever mounted on or near the
instrument panel with connecting linkage to
the carburetor.

2. MAINTENANCE
The carburetor must be removed, cleaned, and
inspected whenever the following conditions
exist:

(a) Faulty carburetion,

(b) Engine speed exceeds maximum allowable
value as given in "SPECIFICATIONS, " in Sec-
tion 1,

Cleaning Strainer Screen (All Models) (lllust. 1}

At regular intervals the strainer screen must
be cleaned,

1. Turn the stem on the gasoline strainer to
shut off the gasoline supply.

Illust. 1 - Removing the Strainer Screen.

Page 1

2., Disconnect the gasoline strainer-to-
carburetor tube "A' at the carburetor,

3, Unscrew and remove the strainer screen
retainer with screen "B,"

4, Clean the retainer and screen thoroughly
in cleaning solvent.

5. Install the retainer with screen in the
carburetor.

6. Install the gasoline strainer-to-carburetor
tube to the carburetor and secure the tube.

7. Turn the stem on the gasoline strainer to
open the gasoline supply.

Drip Hole Filler (Early F-8 Model)

The drip hole filler must be tight in the drip
hole. A loose filler may allow foreign
material to enter the fuel system.

1. Disconnect the drain pipe at the carburet-
or. Pull the tube out of the adapter; remove
the adapter.

2. Inspect the filler for tightness in the hole;
replace a loose filler,

3. Install adapter.
4, Secure drain pipe to the carburetor.

Drip Hole Filler (C-12 Model) (Illust. 5)

The drip hole filler must be inspected for:
tightness in the drip hole and for cleanliness,"
A loose filler may allow foreign material to
enter the fuel system.

1. Check the opening in the drip hole filler
plug (44, Mlust. 3). Clean a clogged hole with
a small wire.

2. Check the filler plug for tightness in the
drip hole; replace a loose filler, To be prop-
erly secured, the bottom plate must be staked
in four places over the plug (Illust. 5).

3. REMOVAL (ALL MODELS)

1. Turn the valve stem on the gasoline strainer
to shut off the gasoline supply.

2, Open the drain valve (F-8 model) or re-

move the plug (C-12 model) underneath the

carburetor, and allow all gasoline to drain
from the bowl.

3. Disconnect the gasoline strainer-to-car-
buretor tube at the carburetor.
! (Continued on page 4)
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Iust. 2 - Exploded View of Starting Carburetor, Model F-8 (14 Series Engine).

Carburetor, complete.
Carburetor gasket.
Drain trough.

Starting shutter shaft,

- long w/lever.

Dust seal retainer,
Dust seal.

Choke.

Starting shutter shaft,
short w/lever.
Friction spring ball,
Starting lever friction
spring.

Roll pin

Starting shutter screw.
Fuel adjustment lever.
HOII ring.

Needle valve,

Starting lever stop pin.

‘ -1S5-1038A (7-63)

16.
17.
18.
19.
20,
21,
22,
23,

24,

25,
26,
27.
28,
29.
30.
31,
32,

Venturi.

Locking
Locking
Locking
Locking
Liocking

shaft cam.,

shaft bearing lock.
shaft bearing.
shaft "O" ring.
shaft washer,

Locking shaft dust washer,
Locking shaft dust washer
retainer.

Locking shaft dust washer
spring.

Locking shaft and lever.
Carburetor body, complete.
Fuel inlet tube.

Fuel bowl gasket.

Float lever spacer.

Float lever pivot screw gasket.
Float lever spring leaf, upper.
Float lever spring leaf, lower,

33.
34,
35.
36.

37.
38,

39.

40,
41,
42,
43,

44,
45,
46,
47,

48.
49.

Float with ferrule.
Float reinforcing nut.
Float lever,

Float and lever,
complete.

Fuel bowl, with spacer.
Drain valve.

Drain valve locknut.
Drain valve stem.
Float pivot and screw.
Needle valve and cage.
Needle valve cage
gasket.

Lock washer,

Screw,

Strainer screen gasket.
Strainer screw retainer,
w/screen,

Fuel bowl, complete,
Drain valve body.
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\llust. 3 - Disassembled View of Model C-12 Carburetor. (18 Series Engine),
Bellcrank connecting rodglg, Throttle butterfly. 36. Float lever.
Starting shutter shaft. 19, Throttle stop pin. 37. Float assembly.
Packing spring. 20, Throttle stop screw. 38. Float lever spacer.
Packing retainer. 21, Locking shaft cam. 39. Float and lever assembly, &
Dust packing. 22, Locking shaft with lever. 40. Fuel bowl, ‘
Washer. 23, Bearing lock. 41, Carburetor body.
Starting lever bellcrank. 24, Locking shaft bearing. 42, Idling tube.
Screw. 25, Dust washer, 43, Bottom plate gasket.
Starting shutter. 26, Washer retainer, 44. Drip hole filler. ’
Butterfly screw. 27. Dust washer spring. 45, Pivot screw gasket.
Throttle shaft. 28. Carburetor gasket. 46, Float pivot screw.
Cover gasket. 29, Body plug. 47. Needle valve cage gasket.'
Throttle lever cover, 29A., Plug gasket. 48, Needle valve and
Clamp screw gasket. 30. Carburetor bottom plate. cage assembly.
Clamp screw, 31. Metering well screw. 49, Screen and retainer.
Throttle lever spring. 32, Metering well. 49A, Screen gasket,
Throttle spring screw. 33, Fuel bowl gasket. 50, Fuel bowl assembly.
Screw lock. 34, Upper leaf.
Screw plug. 35. Lower leaf.
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3. REMOVAL (ALL MODELS) - Continved

4, Move the compression release lever to the

' starting position. Disconnect the link attached
to the locking shaft and lever assembly (25,
Illust, 2; or 22, Nlust. 3).

5. Disconnect the choke control lever linkage
from the carburetor at the starting shutter
shaft lever (8, Hlust. 2; or 2, Ilust. 3).

6. Remove the nuts and lock washers securing
the carburetor to the intake manifold; remove
the carburetor and mounting gasket.
4. DISASSEMBLY

IH Model F-8 Carburetor (Illust. 2)

1. Remove the screws and lock washers se-
curing fuel bowl (37) to body (26); remove the
bowl and gasket (28).

2. se a thin screwdriver in the slot in the
. bottom of the fuel inlet tube (27), and unscrew
‘i the tube from the body.

3., Remove hand lever (12) and unscrew the
needle valve (14). Do not remove the "O" ring
from the needle valve unless replacement is
necessary.

4. ‘Remove the screws (11) securing starting
shutter (7); remove the shutter., Remove long
shutter shaft (4) with retainer (5) and seal (6),
ball (9), and spring (10); remove shutter shaft
(8) with retainer (5) and seal (6).

5. Remove nut and lock washer securing cam
(17) to shaft and lever assembly (25); slide the
cam off the shaft., Pull out shaft and lever
assembly with spring (24), retainer (23), and
washers (22), Unscrew and remove bearing

(19).

6. ‘Remove pivot screw (41) and spacer (29);
remove float assembly (36).

“. 7. Remove the needle valve from its cage.

8. Remove cage and gasket (43) from the
bowl.

9. Remove retainer with screen (47) and
gasket (46) from the bowl. '

IH Model C-12 Carburetor {lllust. 3}

1. Remove screws securing bowl (40, Illust.

3) to body (41); remove the bowl and gasket (33).

1SS-1038A (7-63)

2, Remove the cap screws securing the bottom
plate (3) to the body (41). Pry off the bottom
plate and gasket (43).

3. Remove strainer screen and retainer (49)
and strainer screen gasket {(49A) from the fuel
bowl (40).

4. Remove float lever pivot screw (46), pivot
gasket (45) and spacer (38) from. the fuel bowl;
remove float assembly (39). Refer to Illust. 4.

5. Lift needle valve out of the cage and valve
assembly (48); remove needle valve cage and
needle valve cage gasket (47) from fuel bowl.

6. Remove metering well (32). (Hlust. 5.)
Be careful not to bend bottom plate (30). Re-
move metering well gasket (31).

7. Remove locking shaft body plug (29) with
gasket from carburetor body. Remove the nut
and lock washer from locking shaft and lever
(22) with a thin open end wrench., Withdraw
shaft, together with "O" ring, dust washer (25)
washer, dust washer retainer (26), and spring
(27). Lift out cam (21). Remove locking shaft
bearing (24) and lock (23) from the carburetor
body. Refer to Illust. 6.

8. File off the ends of the two screws holding
starting shutter (9) in place; remove screws,
and lift out starting shutter. Withdraw starting
shutter shaft (2) together with packing spring
(3), and packing retainer (4). Withdraw and
discard starting shutter dust packing (5). Re-
move the short starting shutter shaft from the
side of the carburetor body opposite the choke.

lllust. 4 - Removing the Float Assembly.
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9. Remove stop screw (20), Remove screws
(10) holding butterfly (18) to throttle shaft (11);
remove the butterfly, Remove spring (16) and
spring screw (17); remove throttle shaft.

10. Unscrew throttle lever cover clamp screw
(15); remove throttle lever cover (13} and gas-
ket (12), Remove idle stop lock screw and
throttle stop screw (20). Remove throttle stop
pin (19) and throttle spring screw (17); lift out
throttle lever spring (16) and throttle spring
screw lock (17A). File off ends of two butter-
fly screws (10) securing throttle butterfly (18)
to throttle shaft (11); remove screws, lift out
butterfly, and withdraw throttle shaft from
carburetor body. (Refer to Illust. 8.)

‘: Mét‘eri(n:glwgll -

{Hust. 5 - Removing the Metering Well (IH Model C-12 Carburetor).

5. INSPECTION AND REPAIR (ALL MODELS)

1, Clean all metal parts thoroughly with
cleaning solvent; dry with compressed air.

If gurn deposit is present, clean the parts

with acetone and blow out with compressed air.

2. Inspect the cork float for evidence of de-
terioration; replace if necessary by assembling
a new float to the float lever and spring.

3. Inspect the needle valve and cage for wear,

. I either part is defective, both must be re-

placed.

4. MODEL (C-12) CARBURETOR: Check to
see if the drip hole filler is clean and properly
secured as describéd in Par., 2, "MAINTEN-
ANCE." The filler plug should not be removed
from the bottom plate unless replacement of
the filler is necessary.

Page 5

EARLY F-8 MODEL CARBURETOR: The drip
hole filler should be removed and a new one in-
stalled. Refer to Par. 2, "MAINTENANCE.,"
6. REASSEMBLY

IH Model F-8 Carburetor - (lllust, 2)

1, Install new gasket (46) and retainer with
screen (47) in bowl (37).

2. Install new gasket (43) and cage in bowl,

Illust. 6 -Removing the Locking Shaft (IH Model C-12 Carbureto

3, Place needle valve in its cage; position
float assembly (36) and secure with pivot
screw (4l), spacer (29), and gasket (30).

4., Perform leak test as follows: Connect
carburetor bowl to a source of gasoline (6-ft,
head) as shown in Illust, 10, Be certain bowl
drain valve is closed. Slowly open shut-off
valve and allow gasoline to flow into the bowl,
The needle valve should close and stop flow
with the gasoline level between 13/32 and 7/16
inch below top face of fuel bowl, If needle
valve does not shut off the flow of gasoline,
replace needle valv/e» and cage assembly,

5. Hold needle valve against its cage (Illust.
12) and check the float level. The float must
be 9/32 inch below the surface of the bowl., If
setting is incorrect, bend the float lever slight-
ly to get correct level.

6. With needle valve seated, check height qff :
spring above surface of bowl (Ilust. 11). This

(Continued on next page}:
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6. REASSEMBLY - Continved

IH Model F-8 Carburetor  (lllust, 2) . Continued
height should be 0.234 to 0.312 inch. Replace
spring leaves with new parts if measurement
does not fall within these limits,

7. Screw bearing (19) and bearing lock (18)
into body. Install shaft and lever assembly
(25) with spring (24), washer (22), retainer
(23) dust washer and "O" ring (20). Install
cam (17); secure with lock washer and nut.

o

Illust. 7 - Removing the Throttle Butterfly (IH Model C-12

Carburetor).

Illust. 8 - Removing the Throttle Shaft Assembly (IH Model C-12
Carburetor).

1SS-1038A (7-63)

8. Install shutter shaft (8) with retainer (5)
and seal (6). Install spring (10), ball {(9), and
long shutter shaft (4) with retainer (5) and
seal (6)., Secure shutter (7) to shafts with
screws (11).

9, Install needle valve (14) and hand lever

(12) in body (26). With needle valve on seat,
the hand lever should be installed down,

10. Install fuel inlet tube (27) in body (26).

11. Use new gasket (28) and fasten bowl (37)
to body (26) with screws and lock washers,

lllust. 10 - Checking the Fuel Level of the Starting Carburetor.
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IH Model C-12 Carburetor ( Nlustii3 ) -

1. Install new gasket (49A) and retainer with
screen (49) in bowl (40).

2, Use new gasket (47) and install cage.
Place needle valve in its cage, position float
assembly, and secure with float lever pivot
screw (46), gasket (45), and spacer (38).

3. Perform leak test as described previously
for F-8 model carburetor.

4, Hold needle valve against its cage,and check
the float level. The float must be 1/4 inch below
surface of the bowl. If setting is incorrect, bend
the float lever slightly to get correct level.

5. With needle valve seated, check height of
spring above surface of bowl. This height
should be 0.234 to 0,312 inch. Replace spring
leaves with new parts if measurement does not
fall within these limits.

0.234 inch

0.312 inch { With float raised
) up and float lever
pushing needle
valve against seat

Float level 9/32 inch

Float (needle) valve
and cage assembly
Upper spring

Lower
spring

Fuel level

NN

\\\\\\\\\\‘}\\ >

+— Bowl

]
i
=
=3
=8

Reinforcing plate

Float lever

Strainer . screen
and retainer

1PA-13859
llust. 11 - Cross Section of Carburetor Bowl and Float Assembly.

6, Insert throttle shaft (11) through carburetor
body (41). Place the throttle butterfly (18) on
shaft so that the beveled edges completely shut
off the air passage when the throttle is closed.
Secure the butterfly to shaft with new screws
(10). Upset the ends of the screws after in-
stallation to lock the butterfly in place. Hook
the throttle lever spring (16) into throttle shaft
(11) and secure to carburetor body (41) with
throttle spring screws (17). Replace throttle
stop pin (19), throttle stop screw (20), and
throttle stop lock screw. Install throttle lever
cover gasket (12) and cover (13); secure with
throttle cover clamp screw gasket (14) and
clamp screw (15).

Page 7

7. Insert short starting shutter shaft into
carburetor body. Slip packing retainer (4),
packing spring (3), and starting shutter dust

packing (5) onto the starting shutter shaft (2).

Insert shaft part way through the side of the
carburetor body. Slide starting shutter (9)

through slots in shaft and attach with new
starting shutter screws.
after installation.

Upset ends of screws

Hlust. 12 - Checking the Float Level of the Carburetor.

8, Install the locking shaft bearing (24) and
lock (23) into carburetor body. Slip the dust
washer spring (27), retainer (26), and new dust
washer (25) over locking shaft and lever (22).
Insert shaft into carburetor body, Place cam
(21) on the shaft; secure with lock washer and
nut. Install the locking shaft body plug (29)
and gasket (294).

9. Check to see that the drip hole filler plug is
tight in the drip hole, To be properly secured,
the bottom plate casting must be staked in four
places over the plug. .

10, Place a new metering well gasket (31) over
metering well (32), and install metering well
securely into bottom plate.

11, Use a new gasket (43) and install bottom
plate (30) with screws and lock washers; use
a new gasket (33) and secure bowl (40) with
screws and lock washers.

7. INSTALLATION (ALL MODELS)
1. Use a new carburetor gasket, and secure
the carburetor to the intake manifold studs with

washers and nuts. Be sure the drain plug (C-12

(Continued on next page.)
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7. INSTALLATION (ALL MODELS) - Continved

modél) or drain valve (F-8 model) is installed
and tight.

2. Connect adjustable jet linkage. Connect
the choke control lever linkage at the starting
shutter shaft lever. Be sure full travel of
shutter can be obtained.

3. With compression release lever in start-
ing position, connect linkage to locking shaft
and lever assembly.

- 15S-1038A (7-63)

4, Connect the gasoline strainer-to-carbure-
tor tube at the strainer screen retainer,

5. Turn the valve stem on the gasoline
strainer to open the gasoline supply.

6. Operate the engine on gasoline cycle. Use
an accurate tachometer and check engine
speed (see "SPECIFICATIONS,'" in Section 1).
If the engine is equipped with the C-12 model
carburetor, the throttle spring tension or idle
stop screw may require adjustment,
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TURBOCHARGER (SPECIAL)

Section 10A

1. DESCRIPTION

The T-7 Airesearch turbocharger is designed
to increase diesel engine power output by
supplying compressed inlet air to the engine,
The unit consists essentially of a single stage
centrifugal compressor mounted on a common
shaft with a single stage radial inflow turbine,
a one piece main housing, a turbine housing
and a compressor housing,

The turbine wheel which drives the compressor
impeller during operations, is driven by engine
exhaust gases,

2. GENERAL HANDLING -AND MAINTENANCE

General Handling

1. Cover or plug all openings in the turbo~
charger when handling to prevent entrance of
foreign material,

2. After servicing and before installation,
prime the lubrication system of the turbo-
charger by adding clean filtered oil into the oil
inlet connection, Rotate the shaft and check for
interference of compressor or turbine wheel in
the housing,

3., All connections to the turbocharger (mani-
folds and piping) must be clean and free of
foreign material since serious damage to the
turbocharger or engine could result, All con-
nections must be air tight,

4. Install turbocharger support brackets as
provided to relieve excess stress on the turbo-
charger inlet flange and exhaust manifold. Ex-
haust stacks of extra long;length and other fix-
tures should not be rigidly attached to the turbo-
charger. I extended stacks are used, they
should be supported by the hood. Exhaust stack
must be higher than the intake stack.

Maintenance

5. For initial running when installing a new or
rebuilt turbocharger or after the engine has been
overhauled or put in storage for thirty days or
more, or when the filters have been changed, it
is recommended that four or five ounces of oil
(same type and grade as used in the crankcase)
be put into the oil inlet opening in the turbo-
charger with a squirt can. This will provide
sufficient lubrication for the turbocharger bear-
ings until normal engine lubrication is estab-
lished. Connect the oil inlet line.

Page 1

6. If the engine oil becomes contaminated by
water, the turbocharger must be drained to pre-
vent sludge formation. It is recommended that
after an engine overhaul, an oil inlet filter
(Illust. 1) be installed and used for the first 5

to 25 hours of operation and then removed.

NOTE: Do not leave this filter in the turbo-
charger more than 25 hours as this filter can
clog with carbon that is normally suspended in
the oil of a diesel engine. This clogging will
'starve' the turbocharger bearings of oil result-
ing in premature failure of the turbocharger.

lllust. 1= Installing Filters

7. It is imperative that the air cleaner be serv-
iced as outlined in the operator'!s manual be-
cause of the oil carryover and power loses that
can be incurred with a restricted air cleaner.

NOTE: Air flow requirements for diesel turbo-
charged engines are considerably greater than
for a non-turbocharged engine of the same size
running at the same speed, Air inlet accessor-
ies such as pre-cleaners must be selected to
minimize the restriction at this higher air flow
and to maintain performance of the turbocharger
unit.

(Continued on next page.)
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Section 10A
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2, GENERAL HANDLING AND MAINTENANCE - Continved
Maintenance - Continued

8. Engine crankcase breather should be cleaned
periodically to assure that there is no restric-
tion,

9. During normal operation the turbocharger
should be free from vibration or unusual noises.

10, It is important to operate the engine at 1/2
throttle (no load) for 3 to 5 minutes before final
shut-down after operating under load to allow
the turbocharger to cool down, This will aid in
heat dissipation of both engine and turbocharger
thus minimizing possibility of damage.

11. When starting turbocharged diesel engines,
do not fully advance the engine speed control lev~-
er immediately. Run the engine at part throttle
for a few minutes to allow thorough distribution
of the lubricating oil. The machine must not be
placed under load until normal oil pressure is
reached.

I12. Cap screws, hold down nuts, air connections,
and oil connections to and from the turbocharger
should be checked for tightness at periodic in-
tervals, Retorque after initial warm-up follow-
ing assembly of these parts. General condition
of hoses and oil lines should be inspected and
replaced when necessary.

13. Exhaust stack should be covered to prevent
water from entering and damaging turbine dur-

ing shut down periods or when the unit is being

transported.

14, Periodic inspection of the compressor
wheel should be made to check for soft carbon
deposits, damaged blading, interference, or
excessive end play,

It is advisable to allow exhaust manifolds
This will

15,
to cool before removing from engine,
, prevent warping,

3. REMOVAL

1. Remove the bolts and bolt locks securing
the exhaust pipe elbow sleeve retainer to the
turbocharger.

2. Remove the nuts securing the exhaust pipe
elbow to the exhaust manifold and remove the
elbow, sleeve and sleeve retainer.

3. Loosen the clamp and separate the air
cleaner~to~compressor housing duct hose at
the turbocharger end, Plug or cap all open~
ings to protect against the entrance of dirt,

155-1038A (7-63)

4, Loosen the clamp and separate the com~
pressor housing-to~intake manifold duct hose
at the turbocharger end. Plug or cap all open~
ings to protect against the entrance of dirt,

5. Disconnect the oil inlet hose and outlet tube
at the turbocharger,

6. Remove the nuts securing the turbocharger
to the exhaust manifold and remove the turbo-
charger and gasket,

7. For information on servicing the Airesearch
turbocharger refer to service manual ISS-1047
"Turbochargers for International Diesel En-

gines,"

4. INSTALLATION
1, Inspect the air intake system for loose bolts,
nuts or any foreign material,

2. Inspect the exhaust manifold for fins or pro-
jections which may become loose and for pieces
of gasket or other foreign material, If any for-
eign material is evident, either remove the
manifold and cleanor, before installing the
turbocharger, run the engine to blow out any
pieces left in the manifold,

3. Inspect the oil drain line to be sure the in-
side diameter has not been reduced by swell-
ing or that the line is not clogged. Inspect the
oil supply line for dirt, clogging or deteriora-
tion.

4. Inspect the turbocharger mounting pad on the
manifold for flatness, Be sure that all of the
old gasket has been removed.

5. Check the oil change period. If the next
change period is near, it is recommended that
the oil and oil filter element be changed before
operating the turbocharger.

6. Install the turbocharger onto the exhaust
manifold using a new gasket. Apply "NEVER-
SEEZE" or a similar compound to the turbo-
charger and exhaust elbow and studs and install
the nuts that secure the turbocharger to the
manifeld.

7. Assemble the exhaust pipe elbow sleeve re-
tainer and sleeve to the turbocharger outlet.
Secure the retainer with the bolts and bolt locks.
Position the exhaust pipe elbow on the exhaust
manifold and secure to the manifold studs.

8. Connect the oil outlet tube to the turbocharger.
‘Pour four or five ounces of oil into the oil inlet
opening and connect the oil inlet to the turbo-
charger,
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NOTE: If the engine was overhauled,binstall a
filter (Illust. 1) for the first 5 to 25 hours of
operation and then remove it.

9. Connect the air cleaner-to-compressor
housing duct hose and secure with the clamps.

10, Install the compressor housing-~to~-intake
manifold duct hose and secure with the clamps,

11, Operate the engine observing the turbo-
charger for any of the following:

(a) Unusual turbocharger noises,

(b) Lubrication leaks,

155-1038A (7-63)
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(c) Fastening to the engine not secure,
(d) Excessive vibration,
(e) Excessive exhaust smoke,

(f) Air leaks in the air cleaner~to~turbo~
charger or turbocharger~to-intake
manifold ducting,

Investigate and correct any of these
conditions immediately to avoid possible
turbocharger or engine failure,

12. Retighten the cap screws, hold-down nuts,
air connections and oil connections to and from
the turbocharger after the initial warm-up.
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FUEL TRANSFER PUMP, STRAINER AND DRIVE (POWER UNITS)

Section 11

FUEL TRANSFER PUMP

1. DESCRIPTION
Tuthill And Viking Pumps

The transfer pump draws fuel from the main
supply tank and is driven by a V-belt from a
pulley attached to the front end of the crank-
shaft, (Illust. 6.) The following chart gives
the approximate fuel pump rpm and fuel de~
livery.

MODEL APPROXIMATE
FUEL PUMP

GAL PER HR,
AT NORMAL

RPM TEMP, WITH

A4FT,

VERTICAL

SUCTION LIFT
UD-14% 1090 16
UD-14A%* 1138 17
UD-18% 1138 16
UD-18A% 1200 35
UD-18A%* 1600 52

* Equipped with Tuthill or Viking Pump
%k Equipped with I.H, Pump,

NOTE: It should be remembered that fuel de~
livery for a given pump speed can vary accord-
ing to the fuel suction lift and the piping length
of the fuel tank installations,

The direction of rotation is stamped on the
round portion of the pump housing. Rotation is
clockwise as viewed from the front of the en-
gine. The pumping principle (Illust. 2) is
known as the internal gear principle. Power
is applied to the rotor and is transmitted to the
idler gear with which it meshes. The space
between the outside diameter of the idler gear
and the inside diameter of the rotor is sealed
by a crescent-shaped projection which is an
integral part of the front cover. As teeth
come out of mesh, there is an increase in vol-
ume which creates a partial vacuum. Fuel
rushes into the pump to fill the vacuum and
stays in the spaces between both teeth of the
idler gear and the rotor until the teeth mesh.
Fuel is then forced from these spaces and out
of the pump. In the drive end of the pump
housing is located a spring-loaded diaphragm
type seal assembly which prevents fuel leakage
past the revolving rotor shaft.

IH Transfer Pump

The IH transfer pump is a positive gear type
fuel pump which draws fuel from the main
supply tank, It is mounted to the front gear
case cover, (Illusts, 3 and 5,) The pump is

Page 1

driven by the transfer pump drive housing drive
shaft, which is slotted to fit the pump drive

gear shaft.

viewed from drive end of the pump.

"O!" ring is used to provide

Rotation is counterclockwise as

A rubber
a tight seal.

The diesel fuel passes through a fine‘mesh

wire screen in the transfer

fore it enters the transfer pump.

pump strainer be-
Location of

the strainer varies with different power unit

series, (Illusts. 6 and 7.)

iP A-19400

1llust. 1 - IH Fuel Transfer Pump, Strainer, and Connections.

1. Drive shaft oil seal. 9.
2. Pump body.

3. Gasket. 10.
4. Idler gear. 11.
5. Drive shaft and gear.l2.
6. Cover. 13,
7. Elbow. 14.
8. Coupling nut. 15,

Suction l

nRi
\\,”_{\\"

Housing

N

Fuel strainer to
transfer pump tube.
Strainer bracket.
Strainer.

Plug.

Gasket.

Strainer screen.
Strainer body.

' Discharge

.

Y .

CRESCENT
IPA-13868

Illust. 2 - Showing the Pumping Principle.
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FUEL TRANSFER PUMP

2. REMOVAL
Tuthill and Viking Pumps

1. Loosen the cap screws holding the pump
support bracket (3, Illust, 4),

2. Push the bracket (3) toward the engine to
slacken the drive belt (1), and remove the belt
from the pump pulley and the crankshaft drive
pulley.

3, Disconnect the inlet and outlet fuel pipes
from the pump housing.

4, Remove the cap screws, nuts, and lock
washers which secure the pump support bracket
(3, Illust, 4) to the front engine support, (Il-
lusts, 6 and 7.)

5, Lift off the pumnp, complete with support
bracket and pulley,

6. Remove the pulley (2, Illust, 4) by loosen=-
‘nut at the pulley hub, and then back
L up screw and slide the pulley off the
_"pump rotor shaft,

7 ove the support bracket from the pump
housing by removing two cap screws and lock
washers,

IH Transfer Pump (lllusts. 3 and 5)

1. Disconnect the fuel lines from the pump
housing. :

2., Remove the cap screws securing the pump
to the front gear cover,

3. Remove the pump and gasket.

Hlust. 3 - Removing the IH Transfer Pump.

155-1038. 9-58,

3. DISASSEMBLY
Tuthill Transfer Pump (lllust. 4)

1. Remove the cap screws holding the front
cover (38) to the housing (32). Gasket (37) and
idler gear (36) come off with the cover.

2, Place the complete pump in a vise with the
jaws gripping across the two fuel ports and
then remove cap (24) by using the spanner
wrench (39). The metal gasket (25) also comes
off in this operation. Hold rotor shaft (35)
from rotating by placing a wrench across the
flat at the drive end of the shaft, and unscrew
the seal nut (26).

3. Remove carefully with a smoothing stone,
any burrs or scratches from the rotor shaft
(35) so that removal of the plug assembly (30)
will not result in a grooved seat.

4, Remove the pump from the vise, and grip
the seal nut (26) in the vise, but not too tightly.
Then jerk the housing (32) so that the rotor
shaft (35) will pull through the seal assembly
(41).

5. Remove the plug assembly (30) and gasket
(31). Then remove the rotor shaft from the
cover end of the housing.

6. Disassemble the complete seal assembly
(41) by unscrewing the seal unit, freeing the
spring (27), metal washer (28), and metal
lock ring (29).

Viking Transfer Pump (lllust. 4)

1. Remove the cap screws holding the front
cover (22) to the housing (18). Gasket (21) and
idler gear (20) usually come off with the cover
(22).

2, Place the pump in a vise with the jaws
gripping across the two fuel ports, and re-
move the packing nut (15) with a spanner
wrench,

3. Remove the ball bearing (16) and the seal
assembly (17) from the rotor shaft,

4, Remove the rotor shaft (19) from the cover
end of the housing (18).

IH Transfer Pump (lflust. 1)

1. Remove the cap screws securing the cover
to the pump body.

2. Remove the idler and drive gear from the
pump. Press out the oil seal,
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FUEL TRANSFER PUMP

(Viking Pump) 6

{Tuthill Pump)
; IPB-2790
1llust. 4 - Exploded View of Viking and Tuthill Transfer Pump aond Strainer Assembly (UD-14A).
1. Belt. 12, Gasket. 23. Bearing 33, Wear ring.
2. Pulley. 13, Screen. 24, Cap. 35, Rotor and shaft.
3. Bracket. 14. Strainer body. 25, Gasket. 36, Idler gear.
4, Transfer pump. 15. Packing nut. 26, Seal nut. 37. Cover gasket.
5. Outlet tube elbow., 16. Bearing. 27. Spring. 38. Cover and idler
6. Inlet tube elbow. 17. Seal asseimbly. 28. Washer. gear pin.
7. DNut, 18. Housing. 29. Ring. 39. Spanner wrench
8. Inlet tube. 19. Rotor shaft. 30. Plug. (double).
9. Bracket. 20. Hdier gear. 31, Gasket. 40, Spanner wrench
10. Strainer. 21. Gasket. 32. Housing with bushing. (single).
11. Plug. 22. Cover and idler pin. 41. Seal assembly.



FUEL TRANSFER PUMP, STRAINER AND DRIVE (POWER UNITS)

Section 11

Page 4

‘FUEL TRANSFER PUMP

4. INSPECTION AND REPAIR
Tuthill and Viking Pumps

1. Remove all rust, corrosion and dirt,
fully inspect all parts for excessive wear., Use
a cleaning solvent when necessary.

2. Inspect the surface of the cover around the
bolt circle and the corresponding surface of the
housing for smoothness and cleanliness,

3. Inspect the -thrust surface of the cover
against which the idler gear spins, Excessive
wear at this point will cause end play of the
rotor shaft and idler gear, with a resultant
loss of pump capacity.

4. Check for excessive clearance between
the crescent on the cover and the idler gear,
An excessive clearance will cause a loss of
pressure in the pump. Replace the cover if
the crescent is worn excessively.

5., Check the fit of the idler gear on the pin,
There should be no perceptible play between
the gear and the pin, but the gear should turn
freely, If the pin is worn, replace the cover,

6. Remove any scale or dirt from the gear,
_.especially any dirt or scale packed between
““the teeth,

7. The cover gasket acts not only as a gasket
“but also as'a shim or spacer to control the
clearance (end play) between the rotor shaft
and the cover. This cover gasket is available
in a variety of thicknesses ranging from 0,003
to 0,009 inch in steps of 0,001 inch,

8% Clean all parts of the pumping compart-
ment, using dry cleaning solvent, Be sure to
clean out the inlet and outlet ports,

9. Check the inside of the packing nut for
thread damage.

"10. . Check the fit of the inner race of the ball
_ bearing on.the rotor shaft, It should be fairly
tight, If it is too loose, replace the bearing,

'11, Check for excessive play in the bearing
itself and for pitted balls, worn races, and
corrosion,

12, Check the seal assembly,. If the seal has
been damaged, the complete assembly must be
replaced,

13. Check the rotor shaft for scratches and

155-1038, 9-58.

Care-

grooves, File or stone down any scratches,
or replace the shaft,

14, Check for undue wear and grooves in the
bushing, If excessive wear has caused a loose

fit, it will be necessary to replace the housing,

IH Transfer Pump

1. Remove rust, corrosion and dirt from all
parts of the pump. Remove any packed dirt
from between teeth of gears, Wash all parts
in dry cleaning solvent, Thoroughly clean in-
let and outlet parts,

2. Check for excessive idler gear running
clearance which must not be more than 0,001
to 0,003 inch.

3. Check the fit of the gears on the shaft., No
perceptible play should be present between the
gear and shaft, Gears must turn freely,

4. Replace "O" ring and oil seal with new.

5. Check the gear shafts for grooves and
scratches, Remedy by stoning or filing the
shaft, Replace if necessary.

6. Check for excessive backlash of gears, It
must not be more than 0,004 to 0,006 inch,

5. REASSEMBLY

Tuthill Transfer Pump (lllust. 4)

1. Reassemble the rotor and shaft (35) into the
housing (32). Install the cover (38) together
with idler gear (36) and gasket (37).

2. Insert the plug assembly (30) with gasket
{31) and pin key, Install the seal assembly as
a unit,

3. Tighten the seal nut (26), holding the rotor

and shaft (35), just enough to create a binding

of lock ring (29) on the rotor shaft,

4. Loosen the seal nut (26) slightly and then
retighten it while holding the shaft (35) and
compressing the entire seal assembly forward
0.004 inch. Then remove the box wrench and
again measure the distance between the outside
faces of seat nut (26) and plug assembly (30)

as a check to see if the seal assembly (41) has
been compressed 0,004 inch,

5. Reassemble the cap (24) with gasket (25)
and bearing (23).
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FUEL TRANSFER PUMP

Viking Transfer Pump (Illust. 4)

1, Reassemble the rotor shaft (19)'to the
housing (18). The cover (22), together with
idler gear (20) and gasket (21,, can then be
installed,

2. Insert the seal assembly (17), followed by
bearing (16) and packing nut (15)., Turn down
the packing nut with a spanner wrench until

it is tight.

IH Transfer Pump ([llust. 1)

1. Press the oil seal into the pump body. Be
careful not to damage the seal,

2. Install the idler gear on the shaft mounted
in the pump body.

3. Install the drive gear and shaft into the
pump body,

4, Imnstall a new "O" ring in the groove in the
pump body, then secure the cover to the pump
body with cap screws,

6. INSTALLATION

Tuthill and Viking Pumps

The installation procedure is the same for the
Tuthill and the Viking pumps,

1, Attach the transfer pump support bracket
{3, Illust, 4 ) to the pump body (4).

2. Slide pump pulley (2) onto the rotor shaft;
then turn in the set screw and tighten the jam
nut,

3, Attach the pump support bracket, complete
with the pump and pulley, to the top side of the
front engine support {Illust, 7).

4, Connect the fuel pipe from the transfer
pump strainer to the lower fitting of the trans-
fer pump, and connect the remaining fuel pipe
to the upper fitting of the transfer pump. (Il-
lusts 6 and 7.)

5, Install the belt over the pulley on the end
of the crankshaft; then, with the pump pushed
as far toward the engine as possible, slip the
belt over the pump pulley.

6, Pull back on the pump until the belt can be
depressed three~quarters to one inch midway
between the pulleys by thumb pressure, To

adjust tension, loosen mounting screws holding
pump bracket to engine support. (Ulusts.b

and 7.) Push in to decrease tension; pull out
to increase tension.

7. Tighten the cap screws which secure the
pump support bracket to the front engine sup=-
port,

IH Transfer Pump
1. Install pump and new gasket, Engage the

slot of the transfer pump drive housing drive
shaft with the pump drive shaft,

2. Secure the pump to the front gear cover
with cap screws and install fuel lines,

Iliust. 5 - l.H. Fuel Transfer Pump and Strainer (LufekU‘D-,"IBA).
TRANSFER PUMP STRAINER
7. REMOVAL (See lllust. 6 and 7)

1. Shut off flow of fuel at the filter,

2. Remove the fuel inlet pipe from the strainer
and remove the cap screws securing the brac-
ket to the engine support, Remove the strainer
and bracket,

8. DISASSEMBLY
1, Unscrew the strainer plug and gasket,
2. Disconnect the screen by unscrewing the

integral nut from the plug. Lift the screen
from the strainer, g
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TRANSFER PUMP STRAINER

9. INSPECTION AND REPAIR

The strainer screen in the transfer pump
strainer must be removed and cleaned at regu~
lar intervals, Wash the screen in kerosene,
fuel oil or solvent, Also clean out the plug
and strainer screen body. If the strainer
screen is cracked or broken, it should be re-
placed with a new strainer screen.

Illust. 6 - Transfer Pump and Strainer (UD-14A).

10. REASSEMBLY

Reassemble the strainer in the reverse order
of disassembly,

1. INSTALLATION

Install the strainer in the reverse order of
removal,

R

Hlust. 7« Transfer Pump and Strainer (Early UD-18A),

FUEL TRANSFER PUMP DRIVE HOUSING (LATE UD-18A)

12. DESCRIPTION -

The transfer pump drive housing is mounted to
the crankcase front plate on the right side of
the engine (Illust. 5). It contains two gears,
an idler gear and a drive gear. The camshaft
gear drives the idler gear which in turn drives
the drive gear and drive shaft. The drive shaft
is slotted to receive the tang of the fuel trans-
fer pump drive shaft.

13. REMOVAL

Remove the cap screws, nuts and washers se~
curing the drive housing to the crankcase front
plate. Tap the drive housing off the locating
dowels,

15.1038, 9-58.

14. DISASSEMBLY (Refer to lllust. 8)

1. Remove idler gear shaft nut (9) and washer
(10}, Drive the idler shaft (14) with gear (13)
out of the housing with a babbitt hammer,

2. Remove the expansion plug (1), Remove nut
(17} and nut lock (18), Pull the drive gear (19)
off the drive shaft (4) and remove the key (5),
The drive shaft will slide out of the bushings

(6) in the housing.,

3. If the collar on the end of the drive shaft
is to be removed, drive out the pin (3) and
pull the collar off the shaft,

4, Press the bushings (6) out of the housing,
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FUEL TRANSEER PUMP DRIVE HOUSING {LATE UD-18A)

A-39314

Illust. 8 - Exploded View of Fuel Transfer Pump Drive Housing (Lute UD-18A).

Expansion plug, 2-1/4".

Drive housing with plug.

Drive shaft collar pin,

Drive shaft with collar and pin,
Drive shaft gear key,

Drive shaft bushing,

Drive housing oil hole plug,
Drive housing bolt washer,
Idler gear shaft nut,

Idler gear nut lock,

OV @W-JONLIxWIN +—

—

15. INSPECTION AND REPAIR

1. Wash all parts in an oil solvent and dry
thoroughly with compressed air,

2. Inspect all parts for wear and damage., Re=-
place parts as needed,

3, Afer the installation of new drive shaft
bushings, ream the bushing inside diameter tc
.874 - .875 inch,

16. REASSEMBLY (Refer to lllust. 8)

1. Install the collar on the end of drive shaft
(4) and secure with pin (3).

2. Lubricate the drive shaft and install into
the housing, Install key (5) and press drive
gear (19) onto the shaft, Install nut lock (18)
and nut (17). Torque as specified in "SPECI-
FICATIONS,' in Section 1,

IS’S-I 038. 9-58.

11. Gasket,

12, Drive housing dowel,

13, Idler gear.

14, Idler gear shaft,

15, Idler gear pin.

16, Idler gear shaft,

17. Drive gear nut,

18, Drive shaft gear nut lock,
19, Drive gear,

3, Coat the expansion plug (1) and plug seat
in the housing with sealer, Install the expan-."
sion plug,

4. Lubricate the idler gear shaft (14) and slide

the gear (13) onto the shaft with the flat side of vl

the gear facing the front of the engine.

5, Line up the dowel pin (15) in the idler shaft
with the groove in the housing bore, This will
assure correct alignment of the oil holes in
the shaft and the bore, Drive the shaft into the
bore with a babbitt hammer., Install nut lock
(10) and nut (9), Tighten nut securely and lock
with nut lock,

6, Check the idler gear end clearance, it
should be .004 to ,014 inch. Also check the

backlash between the idler gear and the drive
gear, it should be ,003 to ,006 inch,

17. INSTALLATION

Install the drive housing and secure with cap
screws, nuts and lock washers.
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INJECTION PUMP DRIVE

Section 12

Page 1

FOR ENGINES EQUIPPED WITH BASE-MOUNTED PUMPS

1. DESCRIPTION

The injection pump drive is located on the left
side of the engine {Illust, 1) connecting the in-
jection pump drive gear and the injection pump.
The pump drive coupling can be assembled only
one way to give the correct timing of the pump
with relation to the crankshaft, The pump is
driven by the injection pump drive gear which
engages the idler gear in the crankcase front
cover,

Illust. 1 - Injection Pump Drive.

2, REMOVAL (Refer to 1llust. 2)
1, Slide boot (11) onto the adjuster (12),

2. Disconnect the fuel injection lines at the
injectors, Disconnect the fuel lines from the
fuel filters to the injection pump at the pump.
Disconnect the governor control rod from the
governor control lever,

3, Remove the injection pump base mounting
bolts and move the injection pump back toward
the rear until the spacer (10) is clear of the
flange (6). Remove the spacer,

NOTE: To avoid disturbing the injection pump
timing, do not separate the timing adjuster (12)
from the injection pump drive flange (13) unless
they are to be replaced,

4, Remove the lubricating oil filter base
assembly,

5. Remove the crankcase front cover. Refer
to Section 6, "TIMING GEAR TRAIN, FRONT
COVER AND CAMSHAFT."

6. Chalk mark the matching teeth of the in~
jection pump drive gear and the engine idler
gear to assure correct reassembly,

7. Remove nut (26) and nut lock (15). Remove
the injection pump drive gear (14) with a gear
puller,

NOTE: Loosen nut (25) before removing the
injection pump drive gear.

8, Remove the two bolts and bolt lock (16)
securing the injection pump drive housing to
the crankcase front plate, and lift out the com-
plete injection pump drive assembly,

3. DISASSEMBLY (Refer to |llust. 2)

1. Remove nut (25) and washer (8)., Tap flanée
(6) off shaft (24), and remove key (23).

2. Remove the three cap screws securing
housing cap (2) to housing (18) and slide the
cap with oil seal (3), felt (4) and retainer (5)
off shaft (24).

3. Remove the hourmeter and hourmeter
driven gear on engines so equipped.

4, Remove the shaft (24), with spacer (20)
and bearings (19) and (21), by tapping on the
gear end of the shaft with a rawhide hammer,

5. Remove key (22) and press off bearing (19).

Slide spacer (20) off the shaft and press off

bearing (21).

6. Press oil seal (3), felt (4) and retainer (5)
out of the housing cap (2).

4. INSPECTION AND REPAIR

1, Clean all parts with solvent, Inspect the
bearings for corrosion or wear and replace
if necessary.

2. Inspect the shaft for damage. It is pos=-
sible that the shaft may be damaged, causing
a vibration which may result in the rear bear~
ing jumping out,

3. Inspect the drive gear for broken teeth,

5. REASSEMBLY AND INSTALLATION (Refer to 1llust. 2)

1, Press bearing (21) onto the shaft, Install
spacer (20) and press on bearing (19).

NOTE: If engine is equipped with an hourmeter
install the spacer (20) with the worm gear to-
ward the front of the engine.

(Continued on next page.)




INJECTION PUMP DRIVE
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FOR ENGINES EQUIPPED WITH BASE-MOUNTED PUMPS

5. REASSEMBLY AND INSTALLATION - Continued

2, Install the shaft assembly into the housing
(18). Tap on the flange end of the shaft with
a rawhide hammer to seat the bearings in the
housing,

3. Install a new oil seal (3) and felt (4) in the
housing cap (2). Press retainer (5) into place,
Slide the gasket (1) and housing cap over the
flange end of the shaft. Be careful not to cut
the lip of the oil seal on the flange shoulder of
the shaft,
(18) with three cap screws,

4, Use a new gasket (17) and mount the hous-
ing assembly (18) to the crankcase front plate,
Secure the housing to the front plate with two
cap screws and lock (16),

5. Install key (22), Start injection pump

drive gear (14) onto the shaft, Line up the
marks previously made on the teeth of the
idler gear and injection pump drive gear,
Drive the gear onto the shaft and install the
nut lock (15) and nut (26), Tighten the nut to
the torque specified in "SPECIFICATIONS'" in
Section 1, Bend nut lock (15) over the nut {25),

NOTE: If the idler gear and injection pump
drive gear were not marked before disassem-

N
\

17

Secure the housing cap to the housing .

bly the engine gear train will have to be re-
timed. Refer to Section 6, "TIMING GEAR
TRAIN, FRONT COVER AND CAMSHAFT,"

6. Install the crankcase front cover and fan
drive pulley, Refer to Section 6, "TIMING
GEAR TRAIN, FRONT COVER AND CAM-
SHAFT."

7. Install key (23) and flange {6) on the shaft
(24). Secure with washer (8), nut (25) and
cotter pin, Install the hourmeter driven gear
and hourmeter, if so equipped,

8. Coat the entire surface of the timing cou-
pling spacer (10) with a thin film of chassis
grease and install the spacer onto the flange(6).

9. Move the injection pump forward engaging
the dowel pin (7) in flange (6) with the hole in
the tang on the adjuster, Slide the boot (11)
into position on the flange and adjuster.

NOTE: The coupling can be assembled only
one way to give the correct timing of the pump
with relation to the crankshaft,

10, Install and tighten the injection pump base
mounting bolts., Reconnect the fuel lines from
the fuel filters, Reconnect the fuel injection

lines and the governor control rod. Install
the lubricating oil filter base assembly,

IPA-5713 A

llust. 2 - Exploded View of Fuel Injection Pump Drive (18 Series Only)

1. Gasket, 8., Washer,

2. Housing cap. 9. Plug.

3. Oil seal, 10. Spacer.

4, Felt, 11. Boot,

5. Retainer, 12, Adjuster,

6. Flange, 12A, Seal,

7. Dowel, 13, Drive flange,

.1038, :9.58.

14, Drive gear, 21,
15, Nut lock, 22,
16, Bolt lock, 23,
17. Gasket, 24,
18. Housing, 25,
19, Bearing, front, 26,
20, Spacer,

Bearing, rear,

Key.

Key.

Shaft, A
Nut,

Nut,
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H-4 MAGNETQ

Section 13

Page 1

MAGNETO

1. DESCRIPTION

The International model H-4 magnetd 14 series
engines) is flange mounted to a bracket on the
right side of the engine,

lllust. 1 - Magneto Installed on Engine.

The magneto is driven from a shaft and gear
supported in a bracket that attaches to the
right rear side of the crankcase front plate,
(Il1lusts, 1 and 2.) The magneto mounts to the
bracket and is driven by two lugs which engage
in slots of the magneto drive shaft,

The magneto is grounded out during diesel
operation by an automatic grounding switch in
the intake manifold that shorts the primary
circuit, The magneto features a completely
enclosed breaker chamber, a starting impulse
coupling, and an Alnico rotor magnet that ‘
should never require remagnetizing.

The magneto requires care and accuracy in
handling, The following instructions must be
adhered to closely, The magneto is driven
through the impulse coupling which has a 150
rpm missing speed, Throw-out speed is 240
to 330 rpm, Illust, 4 shows the complete
magneto assembly,

MAGNETO MOUNTING BRACKET

2. REMOVAL

Remove short-circuiting cable from the side
of the magneto. (Illust, 1,) Pull four spark
plug cables from the distributor cap, Remove
the screws holding the magneto bracket to the
crankcase front plate, and remove the magneto
and bracket as a unit,

3. DISASSEMBLY

Remove the magneto (5, Illust, 2) and gasket
(6) from the bracket (12), Some engines are
equipped with a service meter drive gear, On
these units the drive gear (16) and retainer

(Continued on next page)

A-1055B

Hlust. 2 - Magneto Mounting Bracket Components.

1, Cap screw,. 6. Gasket,
2, Washer, 7. Shaft,
3, Cap screw, 8. Key.,

4, Washer, 9. Key.

5, Magneto 10, Seal,

11, Bushing. 15, Hex jam nut,
12. Bracket, 16, Gear.

13, Gear, 17. Gear retainer,
14, Lock nut. 18, Gasket,
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MAGNETO MOUNTING BRACKET

3. DISASSEMBLY - Continued

(17) will have to be removed. Bend the nut
lock (14) back, and remove the nut (15) and
lock, Press the shaft (7) out of the gear (13)
or the gear can be pulled from the shaft, Re-~
move the keys (8 and 9) from the shaft, The
shaft can now be removed. The bushing (11)
and seal (10}, if so equipped, should not be re-
moved unless it is necessary to replace them.
If it is necessary they can be pressed out,

4. INSPECTION AND REPAIR (Refer to lllust. 2)

Wash all parts except the magneto in dry-
cleaning solvent and dry with compressed air,

Inspect all parts for wear and damage; replace
parts as necessary, The new shaft diameter
is ,9995 to 1.0005 inches; the bushing diameter
is 1,0015 to 1,0030 inches, This gives a run=
ning clearance of ,001 to .0035 inch. When
pressing in a new bushing, the 9/16 inch holes
should be toward the front end of the bracket
and arranged vertically to coincide with similar
openings in the bracket, The four 3/16 inch
holes are then toward the magneto end of
bracket, The end of the bushing must be flush
with the front face of the bracket. Particular
care must be taken when reaming the bushing
to have the bore square with the mounting face

within ,002 inch or the gear will run out,
causing a noisy timing gear train,

5. REASSEMBLY

-Press in a new oil seal (10, Illust, 2), if so
equipped, with the lip facing the front of the
bracket, Lubricate the magneto shaft with en-
gine oil and place it in the bracket (12). Install
the key (8) in the shaft, Press the gear (13) on
the shaft with the flat side facing the bracket.
Secure the gear with nut lock (14) and nut (15),

CAUTION: The gear must run true with the
front face of the bracket, Install the key (9),
drive gear (16} and retainer (17), if so
equipped, The end clearance of the shaft
should be ,003 to ,013 inch,

6. INSTALLATION
1, Shellac a new gasket to the bracket,

2, Crank the engine slowly and observe the
camshaft gear through the magneto gear open-~
ing in the front plate, until the two beveled
teeth on the camshaft gear appear in the open-
ing.

3. Mount the bracket to the crankcase front
“plate, so that the magneto drive gear tooth

185-1038. 9-58.

that has two punch marks meshes with the
beveled teeth on the camshaft gear.

4, Secure the bracket with four cap screws,
and install and time the magneto, (Refer to
par, 8.)

7. REMOVAL (Refer to [llust. 3.)

Disconnect the grounding switch cable from
the terminal on the outside of the magneto,
Remove the distributor cap and the cap screws
which secure the magneto mounting flange to
the magneto bracket and lift off the magneto.
For installation, reverse the above procedure,

lust. 3 - Removing the Magneto.

8. TIMING THE MAGNETO TO THE ENGINE

1, .Attach a jumper wire between the magneto
terminal and the coil cover mounting bolt,
This will ground the magneto and prevent ac-
cidental starting.

2. Crank the engine until the No, 1 piston (next
to the radiator) is on top dead center of the com~
pression stroke, The compression stroke can
be determined by removing the No, 1 spark
plug, placing your thumb over the opening and
cranking the engine until an outward pressure

is felt, Continue cranking slowly until the
timing mark is in line with the pointer. The
intake and exhaust valves are now both closed,

3. Remove the distributor cap and turn the
magneto coupling in a counterclockwise direc-
tion {(as viewed from the coupling end) until the
metal strip on the distributor rotor points to
the No, 1 terminal on the distributor cap. In~
stall the distributor cap.

4. Assemble the magneto on the engine, being
sure that the lugs on the impulse coupling en-
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Y MAGNETO MOUNTING BRACKET
gage in the slots on the magneto drive gear magneto in place, Then crank the engine one
coupling, Assemble the magneto so the top is complete revolution to the next top dead cen-
as close to the crankcase as possible " ter., Now pull the upper part of the magneto
away from the engine until the impulse cou-~
pling just trips,
5. Insert the magneto mounting bolts loosely
, in the magneto flange, just enough to hold the (Continued on next page)
3
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Ilust. 4 - Exploded View of H-4 ‘Magneto.



H-4 MAGNETO

Section 13 7

N

Page 4

MAGNETO MOUNTING BRACKET

8. TIMING THE MAGNETO TO THE ENGINE - Continved

Index to reference numbers shown in Tlust. 4.

0Oil well felt,

Oiler.

Distributor cap spring,
Locating pin,

Body gasket,

Felt seal retainer,

Felt seal,

Cap spring pin.

Distributor body.

10, "Coil to Distributor!' cable,.
11. Cable nipple.

12, Coil cover mounting washer,
13, Screw,

14, Coil cover,

15, Coil cover gasket,

16. Distributor cap.

17. Distributor brush,

18, Screw,

19, Gear cover felt seal retainer,
20, Gear cover felt seal.

21, Distributor gear cover,

22, Distributor gear cover gasket,
Distributor gear,

24, Rotor pinion,

25, Secondary leadout strap.

26, Screw,

27, Condenser hole cover,

28, Hole cover gasket,

29, Breaker arm and stationary point,
30, Coil core,

32, Coil end insulator,

33. Bearing felt,

34, Inner bearing felt retainer.
35, Bearing outer race,

36, Bearing retainer,

37. Bearing inher race,

38, Oil flinger,

39, Breaker cam,

40, Rotor, assembly

Distributor rotor nut,

.

O 0~ OO W

6. Tighten the mounting bolts firmly, Attach
the spark plug cables to the engine and to the

magneto, Start by connecting the No, 1 cylin-
der spark plug to the socket marked "'1" on the
distributor cap; connect the next socket with

the No. 3 cylinder, the next socket with the No
4 cylinder and the last with the No. 2 cylinder,

7. Remove the jumper wire from the magneto
terminal, connect the grounding switch cable

155-1038. - 9-58.

Distributor arm,
Distributor rotor,
Distributor rotor, assembly,
Distributor.

Terminal washer,

Spring anchor.

Screw,

Primary leadout cable.
50, Frame, assembly.

51, Screw,

52. Condenser clip.

53, Condenser,

54, Terminal insulator,

55, Lock washer,

56, Short circuiting terminal,
57. Rotor shaft ball bearing.
58, Rotor shim, light,

59. Rotor shim, medium,

60, Rotor shim, heavy,

61, Screw,

62, Impulse coupling oiler,
63, Mounting flange,

64, Oil retainer washer,

65, Oil seal,

66, Oil retainer washer,

67. Impulse coupling stop pin.
68, Lock washer,

69, Woodruff key,

70. Pawl pin washer,

71, Pawl pin snap ring.

72. Pawl,

73. Magneto member,

74. Magneto member w/pawls,
75. Spring end button,

76, Coupling spring.

77. Rotating unit,

78. Drive member,

79. Lock washer,

80. Lock washer,

81, Impulse coupling nut,

42,
43,
44,
45,
46,
47,
48,

to the terminal and reconnect the jumper wire.

8. To check the timing, crank the engine
slowly until the top dead center of the No, 1
cylinder is reached, at which time the impulse
coupling should just trip, The magneto is now
correctly wired and timed,

9. Remove the jumper wire from the coil cover
mounting bolt to the magneto terminal,
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MAGNETO MOUNTING BRACKET
SECONDARY LEADOUT
CONDENSER
BREAKER See Text for tests g COIL
Point opening 013™\3nd Assembly Assembly covered
DISTRIBUTOR e Ty, intext
CAP INSERT ' COIL CORE
See Text for
setting clearance MOUNTING FLANGE
between rotor ar = Use Flange to hold
and insert y Magneto in Vise
BRUSH: ¢ 3
= RE
SN ROTOR SHAFT
DISTRIBUTOR CAP 7
= g N Oil Seal Lip
I foward Impulse
DISTRIBUTOR ROTOR NN
SPRING " " IMPULSE Coup G
ANCHOR ALNICO MAGNET Missing Speegisulsgrtkl PM
BREAKER CAM BLOCK Use keeper AN v
when not assembled .
PRIMARY LEADOUT  in Magneto Rotor Shaft Bearings should
from coil and condenser bﬁ. pveloade|d 001-002", Use
— A-1108 shims as explained intext

Pack with grease,

Ilust. '5 - Cross Section of Magneto.

A-13752

Illust. 6 - Wiring Chart for Magneto. The Engine Firing Order

Distributor bearing
oil cup

Impulse coupling
oil cup
/

4
B IPA-456B

lllust. 7 - Counterclockwise Rotation (Viewed from the

is1,3,4,2. Distributor End).
DISTRIBUTOR CAP
9. REMOVAL 16. INSPECTION AND REPAIR

Remove the secondary leadout wire (E, Illust,
7) from the coil cover, To remove the distrib-
utor cap, push the distributor cap springs (3,

Illust, 4) out of the cap recesses and pull off
the cap.

The carbon brush in the central socket con~
tacts the monel metal strip of the distributor
rotor (Illust, 5), The brush and spring can be

(Continved on next page)
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DISTRIBUTOR CAP

10. INSPECTION AND REPAIR - Continved

pulled out of the socket-if replacement is nec-
essary. If the four inserts are badly worn, re-
place the cap. All the grease should be re-
moved from the monel metal strip on the dis-
tributor rotor to assure good contact. The
distributor cap should be fre dust or dirt,
inside and out, before asser ing to the mag-
neto. The two ventilating s (B, Illust. 7)
should be open at all times

Check thoroughly for cracks in the bakelite
distributor cap around the spark plug cables

and coil~-to-distributor cable sockets. Very
small cracks will allow a spark to go through
the cap and partially short out the engine. For
adjustment of the rotor arm with respect to the
inserts, refer to Illust. 9 and pars. 12, 13 and
14,

11. INSTALLATION

The cap fits only one way; the ventilating holes
are always on the bottom side., Snap the body
springs into the distributor cap recésses, and
install the secondary wire,

DISTRIBUTOR ROTOR

12. REMOVAL

Remove the distributor cap. Apply the end of
a screwdrive against the hub of the rotor and
pry off the rotor as shown in Illust, 8, The
bakelite rotor is fragile; handle it with care,

13.. ADJUSTMENT

The monel metal arm on the distributor rotor
is adjustable and renewable, It is removed by
running out the arm nut, The arm should op-
erate as close to the insert in the distributor

cap as possible without rubbing, (Illust, 10,)

To adjust the distributor arm correctly, take
a cap from stock and cut it away as shown in
I1lust, 10, Then, using a feeler gauge, check
the distance between the distributor arm and
the insert in the distributor cap.

!
Secondary carbon brush

Distributor
cap insert
>

/

Distributor rotor

Monel distributor arm
A-1114A

Illust. 8 - Method of Removing Distributor Rotor from its
Spindle.

188-1038. 9-58.

Distributor cap
insert

Distributor rotor
arm

Nut

A-1116A

1llust. 9 - Adjusting Rotor Arm.

The arm can be adjusted slightly to gain the
desired clearance, To adjust the rotor arm,
loosen the nut (Illust. 9) and move the arm to
the point where the outside end just clears the
vertical portion of the distributor cap inserts,

14. INSTALLATION

When installing the rotor, be sure that the
rotor key on the inside of the rotor coincides
with the slot on the end of the distributor spin-
dle, (Illust, 11,) To assist in lining up the
key with the slot, use as a guide the rib which
is opposite the monel metal arm on the oppo-
site side of the rotor, the rib being in line with
the key., Be sure that the rotor is pressed on
as far as it will go, as there is a possibility of
entrapped air preventing the rotor from being
pushed all the way down on the hub of the dis~
tributor gear. The rotor should have a heavy
hand-press fit on the distributor spindle, In-
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DISTRIBUTOR ROTOR
stall the distributor cap and the secondary
cable,
Feeler gauge
Distributor spindle
Monel metal arm keyway
Rotor
Rotor key
A-1115 Distributor Arm nut .
cap. insert .
Distributor spindle A-1117A
1llust. 10 - Inspecting Rotor Clearance. lllust. 11 - Distributor Rotor Removed.
~—~ DISTRIBUTOR GEARS
15. DESCRIPTION
The distributor gears are contained in a
chamber which is a part of the distributor
body (Illust, 12), This chamber is partially
filled with magneto grease and sealed with
felt washers around the hub of the gear,
Gear body 0il cu . ‘ /'
Cap screws P Rotor spindle _ W
Soindl . ~q |||||“""“".|
pindle b /A : L -
/ " M Va it o
Disrbtor Cap serew-~ < N NN IS Gear cover
Distributor body - ==\
. Gear cover screws
Gear chamber v
cover "Bore for pinion
shaft N A-13753
Pinion
A-11204 [Hlust. 13 - Magneto with Distributor and Rotor Removed.
IHust. 12 - Distributor Gear Assembly. 17. DISASSEMBLY )
— By removing the two cap screws, the cover and
‘ 16. REMOVAL gasket can be removed (Illust, 12), Then the
distributor and distributor spindles can be
Remove three cap screws (Illust,13) from the lifted out, The felt oil seal may be replaced

body and remove the body with gasket," by driving out the old retainer,.
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DISTRIBUTOR GEARS

18. INSPECTION AND REPAIR

Before replacing the retainer and felt, clean
out the hole with a metal cutting tool such as

a bearing scraping tool. Replace the felt and
retainer, and lock the new retainer in place by
very lightly crimping over the edge of the body
with a center punch. The thrust surface of the
retainer should be flat. Do not soak the new
seal in oil. After assembly, coat it lightly
with magneto grease.

Flat.on énd'ol rater shaft

Distributor pinten hub

Distributor body

Spring anchor Block
A-1119
Oilseal

{llust. 14 - Magneto with Distributor Body Removed.
19. REASSEMBLY AND TIMING

Secure the gear body, with the gasket, to the
magneto frame, The body and gasket fit in
one position only. Install the distributor gear
spindle on the shaft, It should turn freely on
the shaft, Install the distributor pinion and
check the backlash with the gear, A slight
movement should be felt (approx. .002 to .004
inch). Turn the rotor shaft to make the flat
spot on the pinion hub line up with the flat spot
on the rotor, Take off the distributor spindle

and fill the bore with magneto grease, Press
the distributor gear spindle onto the shaft, As
the teeth of the spindle gear come into contact
with the teeth of the pinion, line up the distrib-
utor spindle gear with the pinion so the marked
tooth on the pinion is in line with the "L!' mark
on the spindle gear (Illust, 15), The '"L'. mark
is for counterclockwise magneto (this model),
and the "R'" mark is for a clockwise magneto,
Partially fill the remaining chamber space
with magneto grease, Install the cover, with
the gasket, and secure with two screws, In-
stall the distributor rotor as directed in par,
14 and secure the distributor cap.

Distributor
" spindle

liust. 15 - Timing Marks on Distributor.

BREAKER MECHANISM -

20. DESCRIPTION

The entire breaker mechanism of the magneto
is in its own separate compartment, thoroughly
sealed against dirt and moisture, This makes
it possible to thoroughly grease the mechanism
without the possibility of grit working into the
lubricant and causing an abrasive action on
working parts.

21. REMOVAL (Refer to lllust. 16)

Remove the distributor cap, distributor rotor
and the distributor body. Now the breaker
arm assembly and spring anchor block can
readily be inspected and removed.for any mod-
ification that may be required. The spring

185-1038. 9-58.

anchor block can be removed by unscrewing
the nut that secures it to the breaker arm and
primary leadout wire spring anchor terminal.
The stationary point can be removed by re-
moving one screw,

22. INSPECTION AND REPAIR (Refer to lllusts. 17 and 18.) 5

If the rubbing block is worn, install a new

breaker arm, Examine the inside of the

breaker housing for oil or grease, If oil has

been leaking into the breaker housing, the

grease being used in the distributor gear case

is too thin. Another possible cause is that ex-
cessive lubricant is being injected into the dis- N
tributor gear oil cup, or that the felt oil seal

is not functioning properly.
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BREAKER MECHANISM

When reassembling, be sure this
shaft enters “D” shaped hole
in magnet rotor. pinion

AY

Distributor
bOdY \\
Metal strip_

/
4 . .
Distributor cap Dl:(t){:)EUtOr

llust. 16 - Magneto Parts Removed to Gain Access to Breaker Point Chamber.

23. REASSEMBLY (Refer to lllusts. 16 and 17.)

Before reassembling, thoroughly clean all
parts to remove grease and oil, Apply a light
coating of magneto grease to the breaker cam
to prevent rusting, Reinstall the fixed breaker
point, leaving the terminal screw slightly loose
until the point opening has been adjusted, Se-
cure the anchor block and primary spring ter-
minal to the breaker arm and to the magneto,
Do not flatten the spring terminal and be care-
ful that it does not touch any part of the mag-
neto frame, When reinstalling the anchor

Stationary point

Breaker cam

D'’ shaped end |
of rotor shaft

Primary leadout wire
Spring anchor block

Breaker arm assembly
A-11224

llust. 17 - Magneto Breaker Arm Removed.

~
~~Fill this recess
\ with grease

quantity of grease A-459
here

sk

-t

block, do not push it tight against the magneto
body frame, but allow it to stick out far enough
so it is pushed into place by the distributor pad
on the distributor body (Illust, 19). Install

the gear body, with gasket, and secure it with
screws {par, 19), Install the distributor rotor
and distributor cap.

24. BREAKER ARM CAM (Refer to {llust. 18.)

The breaker arm cam should last indefinitely
if it is properly lubricated. If the cam be~

comes worn, it can be replaced, The cam is
a press fit on the shaft and fits only one way,

Illust. 18 - End View of Breaker Mechanism.
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CONDENSER

25. REMOVAL (Refer to Illusts. 19 and 20.)

To remove the condenser with the coil in place,
bend the condenser terminal lock from the flat
on the condenser terminal screw, The screw
can then be removed with the lock and outer
bakelite washer,

Remove the coil cover, the condenser hole
cover plate and the clip and screw, Push the
condenser back into the frame, remove the
inner washer and two primary wires from the
condenser terminal, Push the condenser out
through the hole in the side of the magneto,

26. INSPECTION (Test)

Test the condenser, If it does not appear to
be in good condition, it should be replaced,

27. INSTALLATION (Refer to lllust. 19.)

Install the inner bakelite washer, Line up the
terminals of the primary wires and insert the
condenser,

Install the outer washer and secure the con-
denser in position with a nut lock and terminal
screw, When tightening the condenser termi-
nal screw, there is a possibility of breaking
the bakelite washer or of breaking the conden-
ser terminal, Do not apply too much pressure
to the wrench when tightening the screw, Se-
cure the condenser clamp and screw. Attach

lllust. 19 - Magneto with Coil Cover Removed.

the condenser hole cover plate and gasket with
cap screws and washers, Install the coil cover
and gasket and secure them with four cap
screws,

_ Condenser
_Inner washer

Clamp
and screw -

Ve
Condenser . Outer washer

Terminal screw

Condenser
primary wire

A-T1124A

lllust. 20 - Cross Section View of Condenser Assembly.

Coil interpole  Rubber grommet
W

Primary +
wire Spring
/ anchor

terminal

Rotor magnet

A-5656A

Hlust. 21 - Location and Assembly of Primary Wire.

PRIMARY WIRE

28. GENERAL (Refer to {llust. 21.)

The primary wire connecting the breaker arm
assembly to the condenser terminal should be
a tight fit in the rubber grommet, and the
grommet should be a tight fit in the magneto
frame., To remove the primary wire, the
spring anchor terminal must first be unsol-

1§5-1038. 9-58.

dered (assuming the coil cover, distributor
cap, rotor, and body are removed), Then pull
the terminal wire out from the top of the mag-
neto. In reassembling the primary wires, re-
verse the above procedure, The primary

.wires to both the coil and condenser should be

pulled tight when the condenser is assembled,
PRINTED IN UNITED STATES OF AMERICA
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COIL AND COIL COVER

29. REMOVAL

Remove the coil cover and gasket. The
screws will be retained in the cover if they

are unscrewed only from the frame. Remove
the primary wire from the condenser terminal.
The magneto with the cover removed, and the
coil grounding strip attached under the coil
core holding screw are shown in Illust, 19,
Remove the two screws from each end of the
core, Then remove the coil,

CAUTION: Before lifting the coil out, turn
the magnet to the neutral position, or so the
pole of the magnet bridges the air gap between
the end of the coil pole pieces.

30. INSPECTION AND REPAIR (Refer to lllusts. 22 and 23.)

Inspect the end insulators of the coil, If they
are damaged, they should be replaced, Test
the length of the coil core mounting screws by
bottoming the screws lightly in the coil core
and pressing the assembly into position as
shown in Illust, 23, The mounting screws are
5/8 inch long., If either screw head does not
fall back of the face of the pole piece by 1/32

“/5%, Secondary leadout
terminal

®

Coil insulators

Condenser-to breaker
wnre

Coil grounding
strip

Coil core
holding screw

A-1127
Illust. 22 - Coil Mounted on Magneto.

.inch as shown, it must be removed and enough

cut off the threaded end to make it fit properly.
When the coil core is in place, the screws will
then tighten up in the countersunk hole of the
pole piece before the screws bottom in the coil
core,

Test the coil, If it does not show to be in good
condition, it must be replaced.

CAUTION: Do not file or otherwise deface the
ends of the coil core or the face of the pole
pieces, as this will impair the magnetic cir-
cuit and the efficiency of the magneto,

SECONDARY LEAD OUT

PRIMARY WIRE
1/32"
1/32" MINIMUM MINIMUM
"""""" ]
“Iluuull" __________ ,I
\ “M ’ -
POLE PIECE CoiL A-2280

1llust. 23 - Assemble Coil Core Mounting Screws to Coil
Core So They Do Not Bottom in Core When Assembled in
the Magneto.

31. INSTALLATION (Refer to lllust. 22)

Press the coil in place; the secondary leadout
terminal should be at an angle of 15 degrees
with the center line of the coil. The reason

for so positioning the coil terminal is to se-
cure a good contact with the secondary termi-
nal outlet in the coil cover, - Position the
grounding strip and secure the coil core holding
screws tightly in position,

Install the condenser (par. 27). Before in-
stalling the coil cover, be sure that the con-
tact points are clean and that the secondary
leadout in the coil cover bears firmly against
the secondary leadout terminal, Install the
coil cover, with gasket, and secure it to the
magneto frame with four screws,

IMPULSE COUPLING

32. DESCRIPTION

The impulse coupling, inserted between the
magneto and the magneto drive, provides easy
and positive starting of the engine at low start-
ing speeds, The first purpose of the impulse
coupling is to retard the spark at low engine

speeds to approximately top dead center of the
piston stroke, thereby preventing the engine
from backfiring. As the magneto member
(Illust, 25) is retarded by the pawls at low
speeds, these pawls are stopped by pawl stop

(Continued on next page)
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IMPULSE COUPLING

32. DESCRIPTION — Continuved

pins (Illust., 28), The lug on the magneto
member compresses the impulse spring, The
lugs on the impulse drive member, which con-
tinutes to rotate at constant speed, trips the
pawls (forces them away from the pawl pin) and
the magneto member (keyed to the magneto
rotor) is forced to rotate by compressed spring

at a greater speed than that of the drive member,

The increased speed of the rotor provides a
much hotter spark to the engine than would be
provided by a direct drive to the magneto.

Impulse magneto member

Impulse drive member

Drive member hub Lig on magneto’
member

A-1111

fllust. 24°- Magneto Impulse Coupling Removed.

Impulse pawl spring

Retaining
snap ring

Impulse pawl

Counterweight A-11124A

lltust. 25 - Complete Impulse Coupling Showing Rear Side of
Magneto Member with Impulse Pawl Removed.

1$8-1038, 9-58.

As the speed of the engine increases, the
weighted ends of the pawls are thrown out by
centrifugal force and their short ends no
longer engage the pawl stop pins in the mount-
ing flange, The spark is no longer retarded.
The missing speed, approximately 150 rpm,
is the speed at which the impulse coupling no
longer continually retards the spark. At this
speed it retards the spark intermittently only.
Over the range of the throw~out speed, 240 to
330 rpm, the impulse coupling should cease
to function completely, giving the effect of a
direct drive.

33. REMOVAL

To remove the impulse coupling, insert a nail
or pin through a hole (Illust. 26) in coupling

Adjustable wrench
Impulse drive member

Pin connecting
hole in impulse
driving member

Lug on impulse drive member

Socket wrench A-11094

llust. 26 - Correct Method of Removing. Impulse Coupling Nut.

[mpulse nut
Lock washer

Thread on inside
of magneto member

A-1110A

Hust, 27 - Re.moving Impulse Coupling.
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IMPULSE COUPLING

drive member, locking the two elements to-
gether, Apply a socket wrench to the nut and
an adjustable wrench to one of the dt¥iving lugs
to prevent shearing the nail or pin while re=-
moving the nut, The impulse coupling can now
be removed with a tool (SE-912) (Illust, 27).
As the tool is turned in, the inside end contacts
the rotor shaft and forces the member off the
shaft.

34. DISASSEMBLY AND REASSEMBLY (Refer to lllust. 24)

The impulse coupling drive member, with im-
pulse coupling spring, can readily be removed,
The impulse coupling spring should seldom be
removed from the driving member but, should
it be necessary, it can be pried out of place,
To install this spring, just compress it suf-
ficiently to fit into the drive member as shown,
Before assembling the impulse drive member
with the magneto member, soak the wick in-
side the impulse coupling spring with light oil,
Also coat the inside drive member hub of the
driving member with magneto grease, The lug
of the magneto member should be a tight fit
between the hardened buttons on each end of
the impulse coupling spring. If the buttons
become worn or grooved, install new ones,

The impulse pawl can be taken.off after re=-
moving the retaining snap ring and washer,
The impulse pawl spring can then be re-~
installed, Use a small amount of grease on
the pawl pivot and install the springs, pawls,
washers and snap rings. The pawls should

move freely on the pivots, When installing the
drive member, be sure the lug of the magneto
member fits between the spring buttons,

Forward oil seal retainer

i Mounting fl
Inner oil seal ounting tlange

retainer

Outer bearing
race

4484

/ '-
Countersunk screws with

lock washers
A-1129

Illust. 28 - Magneto with Impulse Coupling.

35. INSTALLATION (Refer to lllust. 28)

Place a small amount of magneto grease on
the pawl pin. Press the assembled impulse
coupling on the rotor shaft, Be sure that the
keyway in the magneto member engages the
key in the magneto rotor shaft, Install the
washer and lock washer, which will fit in one
position only, Tighten the impulse coupling
nut,

MOUNTING FLANGE

36. REMOVAL

The mounting flange (Illust, 28) is attached to
the magneto bracket and is held to the magneto
with four countersunk screws and lock washers,
Remove the impulse coupling (par., 33). The
flange is freed by taking out the four screws.

37. DISASSEMBLY AND REASSEMBLY

Remove the outer bearing race (Illust, 28),
Place the inner retainer in position with the
internal taper side of the oil seal facing the

bearing race (the bulged side of the oil seal
faces the retainer), Then install the inner re-~
tainer and press the bearing race in position,
Assemble the mounting flange to the magneto
body and check the rotor shaft for end play
(par. 42).

38. INSTALLATION

After the proper reassembly of the mounting
flange has been made as directed in par, 37,
install the flange and secure it with screws and
lock washers,
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ROTOR ‘
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39. REMOVAL 41. REASSEMBLY
To remove the rotor and bearing, it is neces- 1. Thoroughly clean the rotor and bearing parts
sary to remove the impulse coupling (par. 33) and reassemble to the rotor approximately the
and mounting flange (par. 36). Then slide the same thickness of shims as taken out,
rotor magnet into a keeper (Illust, 29) as it is
being removed from the magneto frame. Al~
ways have the rotor in the keeper while it is 2. Replace the inner oil flinger (Illust, 32) with
out of the magneto frame. Use extreme care the upset portion toward the rotor magnet,
to be sure that the rotor magnet does not pick
up dirt and metal particles,
3. Press the bearing inner race firmly into
place and install the bearing retainer with balls,
Magneto frame 4, The oil seal in the magneto frame and mount-
ing flange can now be installed (par., 37).
Rotor shaft
Mounting bolt
Fixture end piece
{
—r

A-13754

1llust. 29 - Removing Magneto Rotor.
40. DISASSEMBLY

1, The inner bearing race can be removed
readily from the rotor by using a puller and
adapter as shown in Illust, 30, It is necessary
to remove the inner bearing race when re~
moving or inserting rotor shims for preloading
the rotor bearings,

2, When the bearing inner race has been re-
moved, the inner oil flinger and the rotor shims
are free,

ADAPTER

PULLER
A-5660

Iilust. 30 - inner Race Puller Tool SE-839.
1SS-1038. 9-58.

Checking end play

Feeler gauge
- A-2297A

Ilust. 31 - Checking Rotor End Play.

42. ADJUSTMENT

Thoroughly clean the rotor assembly and bear-
ing races of the old grease and grit. ILubri-~
cating the bearings should not be done until
they have been checked for end play,

The old bearings and races should be assem-~

bled without disturbing the shims. Should an

end play check reveal that end play is present, \
no attempt should be made to preload the old
bearings, as this would cause rapid deteriora-

tion of the bearings. The recommended pro=-
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ROTOR

cedure, when end play exists on old bearings,
is to replace them, ,

The distributor body assembly (Illust, 14)
should be removed to facilitate correct adjust~
ment of the magneto rotor.

Place sufficient shims (Illust, 32) in back of
the new bearing race to allow a small amount
of end play in the rotor shaft after it is com~
pletely assembled. The end play should be
checked with no grease on the bearings. Se-
cure the mounting flange in place with the
mounting screws (Illust, 28). Then check the
end play between the fixture and the end of the
rotor shaft with a feeler gauge (Illust, 31),

Take two readings with the feeler gauge; one
with the rotor as far one way as it will go, and
the other with the rotor moved as far in the
opposite direction as it will go, The difference
in these two readings will be the actual end play.
Add ,001 inch to the difference between the two'
readings, which should be the thickness of the
additional shims to be added.

Remove the mounting flange, slide the rotor
into the keeper, pull the outer race from the
shaft, and then add the required number of
shims (Illust, 32) in the proper location.

Bearing retainer

“with balls Oil flinger

Forward bearing

Bearing inner race

Retor shims A-1131A

Inner felt retainer

Ilust. 32 - Rotor Shaft with Keeper, Bearings and Shims.

Grease the ball bearings, reassemble the rotor
and the mounting flange, and check the rotor
for free turning, Be careful not overfill the
bearing retainer with grease; just fill the
spaces between the balls in the retainer with
magneto grease, The preloading of the bearing
should not cause binding of the rotor,

43. INSTALLATION

Install the impulse coupling, distributor body,
distributor and distributor cap.

BEARING OUTER RACES AND OIL SEALS

44. REMOVAL

The front bearing outer race and oil seal are
assembled in the mounting flange (Illust, 28),
They are accessible after removing the im-
pulse coupling and the mounting flange as direct~
ed. (Refer to pars, 33 and 36.,) The purpose

of the oil seal is to keep lubricating oil out of
the magneto body.

The rear bearing outer race and oil seal are
assembled in the main frame, The magneto
rotor distributor cap, distributor rotor, and
distributor body assembly must be removed
in order to remove the rear bearing outer
race and oil seal,

45. DISASSEMBLY

The rotor shaft oil seal and the retaining
members are held in place by the press fit of
the rotor ball bearing outer race (Illust, 28),
The rotor bearing races can be removed with
a puller (SE-1020) and installed with a tool
(SE~1021) shown in Illust., 33,

The magneto outer bearing races in both the
main frame and the magneto flange can be re-
moved readily, Loosen the expander and in-
sert the tool into the bearing race, Manipulate
the split sleeve flange through the bearing race
and hold it against the felt retainer, Now draw °
up on the expander by applying a wrench to the
flats on the threaded end of the expander and
turning in a counterclockwise direction until a
definite pressure is felt, Then tighten the nut
and carefully drive the bearing race from place
on the shaft,

Magneto bearing race puller
tool SE-1020

Magneto bearing race

1 tool SE-1021

Outer bearing race A-1134

llust. 33 - Tools Used for Removing and Installing Magneto
Outer Bearing Races.
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BEARING OUTER RACES AND OIL SEALS

46. REASSEMBLY AND INSTALLATION

The sequence of assembly of the outer bearing
race and oil seal is shown in Illust, 28, The
internal taper side of the oil seal faces the
bearing race and the bulged side of the oil seal
faces the oil seal retainer, Careful centering
and proper arrangement of the oil seal pro-
duces maximum compression and efficiency.

155-1038. 9-58.

Before installing the outer bearing, be sure the
felts and retainers are correctly assembled in

place,

Set the bearing race on the end of the tool (Il-
lust. 33). A small amount of clean grease
will hold the race on the tool, Carefully line
up the tool over the hole and drive the race

in place,

PRINTED IN UNITED STATES OF AMERICA
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MAGNETO MOUNTING BRACKET

1. DESCRIPTION

The magneto is driven from a shaft and gear
supported on a bracket which attaches to the
right' rear side of the crankcase front plate
(Illust. 3). The magneto is mounted to the
bracket and is driven by two lugs which engage
in slots in the magneto coupling block,

2. REMOVAL

Remove the grounding switch cable from the
bottom side of the magneto (Illust, 3). Re-
move the distributor cap and spark plug cables
as a unit, Run out the cap screws holding the
magneto bracket to the front plate and remove
the magneto and bracket as a unit,

3. DISASSEMBLY

Remove cover (1, Illust, 1) and magneto by re-
moving four cap screws from the bottom side
of the bracket (18). Remove two cap screws
from coupling (7). Remove nut (25) and key
(21)y. Press shaft (23) out of gear (17) by re-
moving nut (24) and washer (26). The shaft
will slide out of the bushing (10) in the bracket.
Idler gear (14) and shaft (15) can be removed
by removing nut (11) and lock washer (12).

4. INSPECTION AND REPAIR

Wash all parts except the magneto in dry-
cleaning solvent, and dry with compressed air,

Inspect all parts for wear and damage., Re-
place parts if necessary, After the installation
of new drive shaft bushings, ream the bushing
inside diameter to ,874-,875 inch,

5. REASSEMBLY

Lubricate shaft (23, Illust. 1) with engine oil,
Install gear (17) on the shaft, and secure it
with washer (26) and nut (24), Slide bushing
(10) on the shaft, and place it in the bracket
(18). Assemble spacer (9) and seal (8) in
place with coupling (7) and spacer {2). Secure
it with nut (25). Place shaft (15) through gear
(14) and place it in the bracket, Secure with
nut (11) and washer (12), The flat side of the
gear must face toward the crankcase front
plate, The end clearance of the shaft should
be ,004 to ,014 inch,

6. INSTALLATION

Shellac a new gasket to bracket (18, Illust. 1),
Attach the bracket to the crankcase front plate,
Install the magneto (Illust. 7) and time it to the
engine, Refer to par, 8,

illust. 1. Magneto Mounting Bracket Components.

1., Cover, 8., Oil seal.

2, Spacer, 9. Spacer,

3. Coupling block. 10. Bushing.

4, Shim, medium. 11, Nut,

5. Shim, heavy. 12, Lock washer.
6. Shim, light. 13, Gasket,

7.

Coupling., 14, Idler gear,

15, Idler shaft, 21, Key.

16. Key, 22, Pin,

17, Gear, . 23, Shaft,

18, Bracket, ~ 24, Nut,
19, Gasket, 25. Nut,

20, Dowel, 26, Washer,
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Hlust. 2 - Cross Section of Magneto.

7. DESCRIPTION

The model F-6, inductor-type, high-tension
magneto develops three sparks per crankshaft
revolution, rotates at 3/4 engine speed, and is
fully enclosed against entrance of dust, dirt
and moisture, It is equipped with an automatic
impulse starter coupling which makes possible
the production, at cranking speed, a spark
equal to that when the engine is operating.

The magneto runs continuously when the diesel
engine operates either on the gasoline starting
cycle or on the diesel cycle,

When the engine is operating on the diesel cycle,
the magneto is shorted through a grounding ‘
switch which operates off the manifold butterfly

valve shaft, When the magneto is grounded, lllust. 3 - Magneto Installed on Engine.

it will not supply sparks to the spark plugs,
“The magneto is secured to a bracket by four 8. REMOVAL

~cap-screws and lock washers, and is mounted

to the crankcase front plate on the right front Remove the grounding switch cable from the
. side of the engine, ] magneto (Illust, 3)., Loosen the set screw

188-1038. 9-58, PRINTED IN UNITED STATES OF AMERICA
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llust. 4 . Spark plug cables in position.

Iflust. 5 - Removing the Magneto.

Page 3

MAGNETO

A13250

1Hlust. 6 - Removing the Magneto.

which secures the cover to the magneto drive,
Remove the cap screws which secure the mag-
neto coupling to the magneto (Illust, 6), Re-
move the distributor cap. Remove the cap
screws which secure the magneto to the mag-
neto bracket and lift the magneto from its
position,

9. TIMING THE MAGNETO TO THE ENGINE

If the magneto has been moved for any reason,
the following instructions must be followed
when installing the magneto on the engine,

1. Pull the compression release lever into the
gasoline (STARTING) position, )

2. Remove the spark plug from No, 1 cylinder,
Place your thumb over the spark plug opening
and slowly crank the engine until an outward
pressure can be felt, Pressure indicates that
the No, 1 piston is moving toward top-dead=-
center of the compression stroke, Continue
cranking slowly until the "DC/1~6'" mark on the
flywheel is in line with the pointer, (Illust, 10,)

3. Remove the distributor cap from the mag-
neto and hold it close to the magneto, Rotate
the magneto half of the coupling counterclock=
wise as viewed from the coupling end until the
brush in the distributor disc is under the dis-
tributor cap terminal marked No, 1 (Illust, 7},

4, Place the magneto into position on the mag=~
neto bracket, engaging the lugs on the magneto
coupling block with the slots in the coupling
block spacer. Secure the magneto with the
base cap screws and lock washers, (Illust, 8.)

NOTE: Do not use screws which are longer than
the originals, as they will damage the magneto,

el - : PA

lHlust. 7 - Showing.position of distributor disc brush.
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9. TIMING THE MAGNETO TO THE ENGINE - Continued

5. Install the distributor cap on the magneto
and insert the spark plug cables into the cap
according to the firing order of the engine,
1=5~3~6-2~4 as shown in Illust, 4,

6. Secure the magneto drive cover with the
bolt,

NOTE: The cover must always be assembled
so the hole is on the bottom to facilitate drain-
age in damp or rainy weather, When operating
under extremely dusty conditions, the flap over
the hole in the cover must be partially closed
to prevent the entrance of excessive amounts
of dust,

7. Connect the ignition cut-out switch cable
to the ground terminal with the screw and
washer (Illust, 11),

8. Crank the engine slowly until the No, 1
piston is on the upper dead~-center of the com~
pression stroke and the impulse coupling just
trips.

9. If timing is correct, the timing pointer on
the flywheel housing will be between the "DC/
1-6" or "MAG'" mark on the flywheel, The

timing pointer must never-be before the "DC/

1-6" mark when the impulse coupling just trips.
If the timing is not correct, magneto must be
retimed to engine as follows:

a, Remove the magneto drive cover (Il-
lust, 6),

b. Remove the two cap screws (Illust, 6)
in the magneto timing coupling and rotate
the coupling one or two holes at a time,
depending on the amount of adjustment that
is necessary.

¢. Looking from the coupling end, rotate
the coupling clockwise to advance timing
or counterclockwise to retard timing, To
turn coupling clockwise, lock the pawl out
of engagement by inserting a nail into the
coupling oiler and lift the main pawl so the
pawl latch will hold it out of engagement,
thereby allowing the rotor to rotate freely,
(Illust, 12,)

d. Insert the cap screws into the coupling
and remove the nail or wire from the oiler,

e, Crank the engine to be sure that the im-
pulse coupling trips when the timing pointer
is between the "DC/1-6" and "MAG" mark, k A
N

f. Install the magneto drive cover. et

Illust. 8 - Installing Magneto on the Engine.

1$5-1038 W (8-60)
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MAGNETO
Index to reference numbers shown in Illust, 9,
1. Screw, 35, Distributor shaft with 69, Engaging pawl,
2. Magneto strap. gear and distributor, 70. Magneto member with
3, Magnet, 36. Distributor shaft and gear, pins,
4, Distributor bearing oiler, 37. Distributor bearing shim, 71, Magneto member with
5, Frame cover screw, 38, Distributor bearing ‘pawls,
6. Distributor seal, lower, screw, 72. Drive spring.
7. Distributor block, 39, Distributor bearing shim, 73. Cam member,
8. Distributor disc contact 40, Coil, 74. Lock washer,
spring, 42. Magneto impulse coupling 75. Impulse coupling nut,
9. Distributor seal, upper, rotating member, 76, Lock washer,
10, Distributor disc, 44, Bearing retainer, 77. Impulse coupling cover,
11, Secondary leadout spring. 45, Oil flinger, 78, Machine screw,
12, Condenser clamp, 46, Rotor shim, light, 79. Impulse coupling oiler
13, Condenser, 47. Rotor shim, medium, (not seen),
14, Bearing oiler, 48, Rotor shim, heavy. 80, Nut,
15, Distributor brush, 49, Bearing spacer, 81, Washer,
16, Distributor, : 50. Rotor pinion (40 teeth). 83, Breaker housing cover,
17. Distributor bearing. 51. Breaker cam nut, 84, Magneto timing link,
18, Washer, 52, Breaker cam, 85, Spring insulator,
19, Secondary leadout. 53, Breaker cam key (not 86. Terminal insulator,
20, Felt, seen), 87. Short-circuiting spring.
21, Washer. 54, Rotor shaft key, 88, Short-circuiting screw.
22. Snap ring. 55. Rotor. 89. Breaker cover packing.
23, Primary condenser to 56. Bearing inner race, 90, Point support screw,
' leadout tube, 57. Bearing outer race, 91. Point support washer,
24, Coil end insulator. 58. Felt retainer, inner, 93, Breaker arm,
25, Magneto frame cover, 59. Bearing felt, 94, Cam felt,
26, Distributor block spring. 60. Felt retainer, outer, 95, Circuit breaker cup.
27, Frame cover gasket, 61, Primary leadout, 96. Breaker,
28, Pawl spacer, 62, Primary leadout shield, 97. Breaker cover spring
29, Latch spring, 63. Leadout terminal post,
30. Pawl latch pin, screw, 98. Lock washer,
31. Pawl, 64, Magneto frame, 99. Breaker housing,
32. Pawl latch, 65, Frame ring. 100, Felt retainer,
33, Distributor disc 66, Machine screw, 101, Spring anchor,
screw, 67. Pawl pin snap ring, 102, Breaker housing screw,
34, Contact spring. 68, Engaging pawl 103, Breaker stop and gasket,
34A . Screw, washer, 104, Magneto timing link post,

Breaker
housing —
cover || Nut

y 'r Ground wire to engine
Ground - = crankease or chassis
tel_'minal HHHE “=’ i! u” {4 -B7S6A

Itiust. 11 - Breaker Housing Cover.

Hlust. 10 - “DC"’ Mark on Flywheel. (Continued on next page)
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A-1505

Illust. 12 - Disengaging Impulse Coupling.

llust. 13 - Breaker Peint Adjustment.

10. CHECKING CIRCUIT BREAKER

Remove the breaker housing cover and exam-
ine it for correct point performance and set-
ting, A ledge of point medal (Illust, 14)
running up the side of the companion point
causes a slow break and poor performance,
Breaker points should be set to ,020 inch, To
adjust the point opening, loosen the stationary
point support screw (Illust, 13) slightly and
use a.screwdriver as a pry to move the sta-
tionary point support as necessary, This
setting should be maintained as close as possi~-
ble for maximum efficiency and checked peri-
odically, See that the points are reasonably

15S-1038 W (8-60)

flat, File them a little if uneven point contact
is formed,

\ .Ledge of

J L point metal

A-13495

Hlust. 14 - Ledge of Point Metal Causes a Slow Break and
Poor Performance.

Contact
prongs

Contact
prongs

A-13496

1liust. 15« Contact Prongs Should be Bent to Make a Firm
Electrical Circuit.

Examine the breaker for excess oil around the
outside and at the bottom., This may interfere
with the proper primary circuit from the cup
member to the breaker housing, The contact
prongs of the breaker cup (Illust, 15) are sup~
posed to be bent out at the factory to make a
firm electrical circuit between this cup and the
housing in whichit fits, The oil interferes with
this contact, Likewise, a loose-fitting cup pro~-
duces the same effect, Bend the prongs out if
need be and reduce the oil supply.

11. CHECKING DISTRIBUTOR

Remove the distributor block. Examine the
brush track for black carbon, burns and for
the spot on the bronze insert that tells whether
the spark has been occuring at the correct
place. A magneto spark is a rather long drawn
out discharge, It has a tendency to burn the
brush track unless the spark is started soon
enough to permit a rather complete discharge
before the brush runs off of the insert and onto
the distributor disc surface, The distributor
disc brush track can readily be cleaned of
black carbon with a soft rubber eraser, DO
NOT USE SANDPAPER, '

PRINTED IN UNITED STATES OF AMERICA
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All sparks from the spark spots should always
come on the leading edge of the inserts (Il-
lust, 16), otherwise, the distributer disc will
burn as the brush leaves at the other side,

A-13494

Illust. 16 - Correct Timing Spots on the Distributor Disc.

12. CHECKING SAFETY GAP

If the breaker and the distributor of the mag-
neto are both found to be in good condition,
carry the examination further, Leave the dis-
tributor block off, advance the spark, disen=-
gage the impulse coupling and then turn the
magneto briskly by hand. A spark should jump
regularly across the safety gap. The regular
safety gap setting is 7/16 inch to 15/32 inch,

Later type F~6, Magnetos will not have a safety
gap because of design change,

13. CHECKING SAFETY GAP SPARKING

We will assume that the spark is unsatisfac-
tory; intermittent and weak, The examination
must then proceed still further, Remove the
magnet and frame cover, Replace the conden~
ser and test the magneto for spark once more,

The frame cover may be left off for the test;
however, it is necessary to place the magnet
on the magneto, The spark should jump the
safety gap, with the breaker in the advance
position, when the rotor is being turned briskly
by hand, If performance is now satisfactory,
the condenser was at fault and must be re=
placed, Reset the magneto safety gap (if so
equipped) to 7/16 inch to 15/32 inch,

Assuming that the condenser replacement did
not correct the faulty operation, it will be
necessary to check the primary leadout wire
for open circuit and grounding,

14. CHECKING GROUND CONNECTION

Examine the ground connection of the winding
to the interpole (Illust, 18), The new type
grounding strip is secured to the interpole by
the coil core screw.

Earlier type coils are equipped with a ground-
ing wire which is soldered to the hole in the
interpole, On these coils, be sure that the
tinning or adhesion of the ground wire is com-
plete to the bottom of the hole in the interpole,
Laying the ground wire along the interpole and
making a surface joint is not secure enough,
The solder will crack through in time, Be sure
that this is not the case in the magneto. The
coil housing should be a tight press fit between
the interpoles endwise so it cannot shift and
wear loose from engine vibrations. If this
happens, the ground connections, or the wire
to the condenser, will crack in two, A very
slight amount of motion will bring this about,
Be sure that this fault does not exist in the
magneto being examined.

If the spark still is unsatisfactory, it will then
be necessary to replace the coil. It must be
faulty, as everything else has gradually been
eliminated as the source of trouble, ‘

15. COIL CORE FIT BETWEEN INTERPOLES

The smallest defect on the joining surfaces be-
tween the coil core and the interpole will per~
manently impair the operation.of the magnet,

This joint must be a clean "sucking" fit, simi-
lar to the fit when two Johannsen gauge blocks
are put together, No rust, oil or foreign mat-
ter of any kind should be on these surfaces,

Do not try to correct defects by filing the ends
of the coil core, This can end only in failure,
The coil core is made of laminated electrical
sheet steel, It is held together by two rivets,
If struck vigorously with a metal tool, it will
burr and may be knocked out of line, as shown
in Illust, 17,

A-40884

||iusf. 17 - Coil Core Knocked out of Square.
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16. COIL REMOVAL

With a coil tester make a final check for a
faulty coil, Magneto coils must be detached
from the magneto,

Disconnect the condenser, Then remove the
distributor gear and the bearing (Illust, 19),

Next, remove the coil core screws, On coils
equipped with a grounding wire, unsolder the
wire from the interpole, Use a large soldering
copper; have it quite hot so it can be done

electrical testing instrument. If the core is
not in place, the transformer set-up of the coil
is not complete and no spark will appear at the
gap. This test should not be prolonged any
more than is necessary to obtain the check.
Subjecting the coil to the test conditions for a
prolonged period may damage it.

17. COIL DISASSEMBLY
Remove the coil core from the defective wind-

ing. Hold the coil in one hand, preferably with
the coil lid up., Using a flat end hardwood or

e e e THESE LUGS MUST 17 TIGHTLY

BETWEEN /NTERPOLES

D0 NOT RILE CONl. coRE
OR WTERPOLE FACES

PRIMARY LEADOUT MYST -
REST ON RAISED FORTION 7
OF CONDENSER TOF i e
el

musT B fann. AT vy
AYNT

L/ DSTANCE BETWEEN SECONAREY \A
LEADOUT WIRE AND PR/INARY
TO CONVOENSER LEADOUT WIRE

OVER INTERFOLE

FORZ FIELD ABISTMENT
IFFE” MAGNETO JUMPS
THE SAFETY GAP
WHEN OPERATING UNDER
CONDYTION'S OF MIGH TEMPERITURE
OR® NIGH ALTITUDES SET
SAFETY GAP T 4

SECTION - C-C

VIEW SHOWING PRIVIARY

A-834

18 - Drawing of Magneto Coil Assembly in Place, with

fibre punch at least 5/8 to 11/16 inch in diameter,
drive the core downward between the fingers, ’

GROUND
IHust,
Service Pointers for Installing Coil Properly.
S : Coil . .
Distributor gear : Coil ground
and bearing wire

Coil core screw

Interpole

A-836A
lHlust. 19 - Removing Coil from Magneto.

quickly, Pour out all extra solder from the
countersunk hole, Finally, force the coil up~
ward slowly with the aid of a screwdriver, The
core should always be in position in the center
of the windings when testing the coil on the

155-1038 W (8-60)

Be sure to hold the coil firmly when driving

out the core (Illust, 20), The bakelite coil case
is brittle and it will break if dropped. Do not
use a metal punch,

18. COIL REASSEMBLY AND INSTALLATION

The coil must be a hand-press between the in-
terpoles and on the coil core, Otherwise, vi-
bration will loosen it and cause failure, Also,
do not attempt to file the diameter of the coil
core so that it will slip into the winding easily,
nor file the ends to make it fit between the in-
terpoles easier, Paint the coil hole generously
all around with a thick asphalt solution for a
3/8 inch length at each end before pressing in
the core, The core should be a hand-press fit

PRINTED IN UNITED STATES OF AMERICA
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Illust. 20 - Removing Coil Core with Hardwood or Fiber Punch.

in the winding and it may have to clear a path
by removing a small amount of varnish as it is
pressed in; this is permissible and will cause
no damage, providing that it is started and
pressed in straight, Clean the core ends thor-
oughly of paint, These surfaces must be ab-
solutely clean,

The bakelite housing will normally be a little
longer than the coil core and should not be
filed. The guide lugs on the coil housing should
fit the interpole so that they bear against it
lightly, just enough to keep the winding from
moving sideways or turning around on the
screws.

A check should be made on the length of the
coil core screws, They should be bottomed
lightly in the core, and the winding place on

top of the interpoles with the screws in place,
(Illust. 19). In this position it can be seen
readily whether the screws bottom before they
would tighten, If the guide lugs are too tight
on the interpole, they may be filed until they fit
properly., Be careful not to touch the end of the
core with the file during this operation, Test
the coil core mounting screw length by bottom-
ing the screws lightly in the coil core and
pressing the assembly into position.

If either screw head does not fall back of the
face of the pole piece by 1/32 inch minimum
(as in Illust, 21), it must be removed and
enough cut off the end to meet this require-
ment, This is done so that, when coil core is
in place, the screws will tighten up in the pole

piece countersunk hole before the screws bot-
tom in the coil core,

CAUTION: Do not file or in any way deface the
ends of the coil core or face of pole pieces, as
this will impair the magnetic circuit and the
efficiency of the magneto, The coil core should
be a light press fit between the pole pieces,

;L Coil core
--Coil core
f‘{ mounting

1 '——:( SCrew
«Pelé piece

1/32" minimum

f\ll\iii"'%iiiig‘"'\lli

L

A-13757

Hlust. ‘21 - Testing Coil Core Screws Before Assembling Coil
and Core Magneto. .

19. COIL GROUND CONNECTIONS

On coils equipped with a grounding wire, this
connection must be bent and inserted into the
bottom of the hole to prevent the wire from
breaking due to vibration, Be sure that the
countersunk hole and the end of the leadout
wire are clean, and that a thorough soldering
job is done. Do not use acid; use a resinous

flux, A resinous flux will not corrode or eat
the metal.
(Continued on next page)
Count.ersunlk
| Il:i(:?lcee in po e<
Hltgel:.,:,?::llo‘n Cojl/igsula\tors

A-13758

{llust. 22 - Method of Grounding Coil With New Ground Strap.
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19. *COIL GROUND CONNECTIONS - Continved

Remove the old coil core and assemble the new
coil on the core with a coil end insulator at
each end, Locate the coil and core in the mag~
neto so the high tension terminal is on a ver-
tical centerline as shown in Illust, 22. On coils
equipped with a grounding strip, assemble the
coil grounding strip under the coil mounting
screw in the pole piece as shown in Illust, 18,
Tighten the screw firmly, The surface of the
countersink in the pole piece and the grounding
strip must be clean and bright before assembling,

If there is a shoulder in the countersunk hole
in the pole piece, the shoulder must be re~
moved,

20. HIGH TENSION LEADOUT

Do not allow this leadout to touch the bakelite
coil housing at any point, Maintain a 1/16 inch
space between the secondary leadout and the
coil housing, (Illust, 18.) This is to prevent
a drop of moisture from bridging at this place,
If this wire is raised too high, the spark will
jump upward to the roof of the aluminum cover,

21. CONDENSER - GENERAL

All metal surfaces contacting the condenser
should be thoroughly cleaned to insure a good
ground, Be sure that the condenser is pushed
down as far as it will go before tightening the
clamp. Refer to Illust, 18, references E and
D, for instructions on the proper positioning
of the lead wires to the condenser,

It is very important that these wires be posi~
tioned as shown in Illust, 18 to prevent short=
ing or grounding,

22. DISTRIBUTOR SAFETY GAP

The safety gap acts as a protection to the
winding when abnormal sparking conditions
are experienced, The regular safety gap
setting is 7/16 inch to 15/32 inch,

High humidity, extremely high temperature,
high altitude, or a combination of all three,
may cause internal jumping of the spark., If a
magneto spark starts jumping the safety gap,
determine the cause and correct it, These
gaps are amply long for almost every condi-
tion where internal combustion engines are
operated, except in high altitudes,

A spark which jumps the safety gap can be
readily detected by placing on the magneto a
regular distributor block in which a trans-
parent window has been provided (Illust, 23),

185-1038 W (8-60)

Drill 5/8"” hole

for window

A-14139

[llust. 23 - Hole for Window in Distributor Block for Observing
Spark Across Safety Gap.

A window in the distributor block, rather than
just an opening, must be used; otherwise, air
conditions in the magneto will change and
probably will prevent the spark from jumping,
Drill the holes in the block as shown in Illust,
23; then, with a drill slightly larger in diam-
eter, counterbore the same hole, A window
can be made of celluloid to fit the counterbored
hole. It can be held in'place with shellac,
Operate the engine for a sufficient time to
permit the air in the magneto to attain the
normal operating temperature, and observe
through the window if the spark is jumping the
safety gap. If the spark is jumping the safety
gap, check all spark plug gap settings. It may
be necessary to file off the spongy metal at the
tip of the spark plug wire and close the gap to
.020 inch. If the spark continues to jump the
safety gap, with the engine still operating, the
safety gap may be increased, Cut off and re-
form the spark plug leadout closer to the sec-
ondary lead. (Refer to "G, Ilust, 18,)

Spark plug electrode wires burn off on one side
more than on the other because the spark is
blown there,

Keep the spark plug gap set close (,020 to ,025
inch). In many cases even then the spark is
jumping ,040 to ,060 inch due to turbulance in
the combustion chamber, (Illust, 24.)

Direction of
spark blow
I

Y
\Spark 1.040"” or possibly
.025"" gap 060" gap that the
according to spark is jumping ‘
feeler gauge A-844A 1

llust. 24 - Showing How Sparks Jump Between Spark Plug
Electrod Wired Which Are Burned At An Angle.
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If the spark still jumps to the frame cover after
reforming the safety gap, three coats of in-
sulating varnish may be applied to the inside

of the frame cover, allowing sufficient time

for drying between coats, A spaghetti insula-
tor can be slipped over the high tension lead-
out, or it may be coated with insulating varnish
with the exception of the contact point, Another
method is to place a thin sheet of bakelite under
the roof of the frame cover, The information
is being given, however, as an extreme emer-
gency measure for very high altitudes, and it
should not be used unless absolutely necessary,

23. DISTRIBUTOR SHAFT AND BEARING

After the distributor gear has been properly
meshed with the rotor pinion (Illust, 25), be
sure that the teeth have a very slight amount
of clearance so that no radial pressure is ex-~
erted on the distributor shaft bearing, Use
shims under the bearing bracket, if necessary,
to provide this clearance.

-845

1Hust. 25 - Showing Punch Mark Used for Timing a 35-degree
Spark Range Magneto, and Line Mark Used For Timing Magneto
of Reduced Spark Range.

The distributor shaft end play should not be
more than ,014 inch or less than ,004 inch,.
Excess end play at this point allows the dis-~
tributor disc to travel back and forth, causing
more or less uneven brush pressure and cre-
ating excessive wear on the disc brush track,
This end play may be adjusted by placing spe~
¢ial shim washers (number 12583 C which are
.004 inch thick and number 12589 C which are
.008 inch thick) between the retainer spring
and the rear thrust washer,

24. DISTRIBUTOR DISC

The distributor disc and brushes should be ex~
amined periodically and the disc kept clean,
The disc can be cleaned with a soft rubber
eraser which is free of grit and abrasives and
which will not scratch the disc surface, If the
disc becomes badly worn, it can be replaced by
removing three bakelite screws which hold the
disc to the distributor block, When installing
the bakelite screws apply a light coat of shellac
to the heads, This will help to prevent them
from loosening and it seals them against the
possibility of changing shape from the effects
of moisture,

When the brushes and disc are properly related,
the brush track will wear very slowly; it will

be polished and reasonably smooth, If other
than this condition exists, check the gaskets

for moisture or dirt and be sure that proper
brushes are used,

If the magneto has been operating with the

proper spark advance in relation to the distrib-

utor gear setting, a slightly blackened condition
(spark spot) will exist on the insert at the lead-
ing end of the brush contact, If the magneto
has been operating with the spark not properly
advanced, this blackened spot will be at the
center of the insert, The longest life of the
distributor disc can be secured only by proper
timing and the exclusion of all water,

ALLOW SHELLACTO oAt HEAD OF PIN WITH

CONT WALL OF HOLE WITH RUN INTO TH|S SECTION . SHELLAC AFTER ASSEMBLY

FILM OF HEAVY SHELLAC N
\\ 5
\ %
\
Y .
A 4
7
oy k \
FIG. A FIG. B A-344

lHlust. 26 - Installing New Distributor Disc Pin.

25. DISTRIBUTOR

When installing a distributor, first push the dis=
‘tributor pin into place in the distributor, before
final assembly to the gear, Check the clearance
between the body diameter of the pin and the hole
in the distributor. :

If any excessive amount of clearance exists, the
distributor may eventually come loose after
assembly, and cause excessive disc and brush
wear, and may result in faulty performance of
the magneto.

(Continued on next page)
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25. DISTRIBUTOR - Continued

To correct such cases where excessive clear~-
ance exists, proceed as follows:

Coat the hole in the distributor with a film of
heavy shellac as shown n Fig, "A" Illust, 26,
Allow the shellac to dry thoroughly, Place the

distributor on the gear, Coat the pin with G
shellac and drive it into place through the dis- rease
tributor and into the gear, Be careful not to A-850A
strike the distributor when doing this, since
the distributor may readily be cracked, Then Illust. 28 - Where Magneto Grease Should be Placed on Breaker
coat the head of the pin with shellac, allowing Arm to Lubricate Rubbing Fiber.
the shellac to run into the space between the
head and the counterbore in the distributor. 27 . CHARGING THE MAGNET
(Fig, "B," Illust, 26,) Wipe off any excessive Always recharge the magnet during an overhaul
shellac from the face of the distributor. Be as it loses a little of its magnetism gradually,
absolutely certain that no shellac remains in
the brush path, This procedure, if carefully The magnets can be charged while on or off the
followed, will give an assembly which will re- magneto, If they are charged while on the
main tight indefinitely, magneto, the impulse coupling, rotating unit,

: pawl and pawl latch must be removed, The
26. DISTRIBUTOR BRUSHES charging blocks must then touch the sides of

the magnet, Follow the manufacturers' in-

These brushes have to be of the proper mate~ structions for charging the magnets, either on
rial to match the disc they are rubbing against, or off the magneto,.
This material has been worked out for each .= PLACE COMPLETE MAGNETO

magneto by test. (CESS IMPULSE COUPLING ROTA-
' » TING UNIT, PAWL AND PAWL
LATCH) ON CHARGERN POSI-
TION SHOWN

2.- ADJUST BLOCKS SQUARE
WITH MAGNET

/MAGNET

WIDTH OF BLOCK MUST
NOT BE UNDER WIDTH

3. - CHARGE MAGNET FOR 5
SECONDS USING A 12 VOLT FULL

OF MAGNET CHARGED BATTERY
/ I.H. TRADE MARK ON POLE OF
, o f———3-3/8 MAGNET THAT WILL ATTRACT

/THE NORTH~SEEKING POINTER
OF A COMPASS, AFTER CHARGE

[~ = s
D

]

——

WEIDENHOFF
MODEL 819
MAGNET CHARGER

“”\’\/‘\/,_\J_L,-Jﬂ JaREy ;J"~\___—\_‘_____)_l_\ A-36613
L ————
1Hust. 27 - Recharging a Magneto Magnet on a Spool-type Charger.
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NOTE: The IH trade mark is on the pole of the
magnet that will attract the north-seeking
pointer of a compass after charge, If the mag-
net has been removed from the magneto, place
a "keeper'' across the base of the magnet until
the magnet is installed in the magneto, Never
slide the keeper up on the side of the magnet
as this will result in partial demagnetization,

28. BREAKER POINTS

The life of the breaker points may be very ma-
terially increased by keeping the breaker arm
rubbing fibre properly lubricated with magneto
grease, Also keep the points set to gauge,
Wide settings burn contacts rapidly.

29. BREAKER CUP

A simple tool for removing the circuit breaker
cup may be made from a discarded, flat, im-
pulse coupling spring.

Bend the spring into a "U' shape and turn a
short lip at a right angle on each leg of the
1y, " Make the two lips long enough to hook
in back of the bent~over lips on the breaker
cup slots which are used to move the cup to
advance or retard the spark,

To remove the breaker cup, first remove the
primary leadout terminal screw. A light blow
on the head of this screw, after it has been
loosened about two turns, will free the leadout
terminal and facilitate the breaker cup re=~
moval, The breaker cup must be positioned
so the slot in the rear of the cup registers
with the pin which is a stop for the advance
and retard action, A light pull on the puller
tool, as shown in Illust, 29, will then remove
the breaker cup.

Breaker cup
Spring tool

Primary leadout terminal screw A-851A

Ilust. 29 - Using Tool to Remove Breaker Cup.

30. DISTRIBUTOR BLOCK AND GASKETS

For satisfactory performance of a magneto,
water must not be permitted to find its way

to the inside, The magneto has for some time
been fitted with distributor block gaskets of
waterproof construction, This is being done
in two ways; one by waterproofing the felt, and
the other by applying a narrow lamination of
artificial rubber in the gasket to prevent seep-
age from working through.

In wet localities, be sure that these gaskets
are used in case ignition problems are ex~

perienced, Assemble them as shown in Il-
lust, 30,

Keep the outside of the distributor block clean
of mud and water, Some soils produce a mud
that is a very good conductor of electricity.
With the exterior surfaces of the distributor
block coated with such material, the electrical
losses may easily reach values that jeopardize
ignition,

i
_[ s MROJECTION OF UPPER SEAL 8EYONO
LOWER SEAL . BOTH ENDS TD 85 FQUAL
PROJECTION OF LOWER SEAL
AT BOTH ENDS 7O BE
EGUAL WHEN ASSENBLED
‘:’ 2 T N DISTRIB/TOR BLOCK

\\§ g/) 3
s e N ’
X TR
SHELLACKED
N PLACE EXCEFT
FOR THIS DISTANCE: A-852

BOTH ENDS

tilust. 30 - Proper Method of Assembling Distributor Block
Gaskets.

31. ROTOR REMOVAL

To remove the rotor from the magneto, first
remove the impulse coupling, Use puller tool
(MT-50) to avoid damage to the rear of the
magneto frame, Then remoye the distributor
block, magnet, magneto frame cover, distrib-
utor disc, bearing assembly and breaker
housing cover, Remove the primary leadout
terminal screw and three breaker housing
screws, The breaker housing can then be re-
moved from the magneto frame and the rotor
taken from the frame,

The inner bearing race can be readily removed
from the rotor by using puller and adapter
(SE-839), shown in Illust, 31, It is necessary

(Continued on next page)
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31. ROTOR REMOVAL - Continued
to remove the inner bearing race when re-~

moving or inserting rotor shims for preloading
rotor bearings., (Refer to par, 32,)

QLT

A-13759 |

Illust. 31 - Exploded View of Rotor Parts with Inner Race
Puller Tool, SE-839.

1. Rotor, 6. Inner bearing race,

2., Rotor pinion, 7. Ball bearings and

3. Rotor shims. separator assembly,

4, Rotor shaft .8, Bearing race
bearing spacer, adapter,

5. Oil flinger, 9. Puller,

32. PRELOADING ROTOR BEARINGS

In order to maintain the high efficiency of this
type of magneto, it is necessary to reduce the
air gaps in the magnetic circuit to a minimum,
To do this, the rotor clearance is held close,
A small amount of end play would allow the
rotor to rub due to the construction of the ball
bearings, They are made to take a lateral as
well as a radial load. '

To avoid any possibility of the bearings be-~
coming loose, they are preloaded from ,000 to
.002 inch lengthwise, To do this, assemble the
rotor with just enough shims to obtain no end
play or to a point where no perceptible play can
be felt and still be free, This is to be tried
with the rotor in the frame, the bearing housing
in place, and all the screws in and tight. Keep
the bearings free of grease and oil to get an
accurate fit, .Then remove the bearing housing,
bearing inner race and oil flinger, and add one
,002 to ,0025 inch shim (Illust, 31), The
washer shims must be between the inner race
and the gear on the rotor shaft, After this
set-up has been completed, be sure that

155-1038 W (8-60)

the shaft does not bind and that the preloading
was completed with the last placed shim of

.002 or .0025 inch, Too much preloading will
ruin the bearing. Some relief to these bearings
is provided as soon as the magneto starts to
warm up on the engine, The aluminum frame
expands more rapidly than the steel rotor shafts
and thus relieves the preloading to a large de~
gree,

33. OUTER BEARING RACE REMOVAL AND
INSTALLATION

The magneto outer bearing race in both the
breaker housing and the magneto frame can be
removed readily with tool (SE-~1020) as shown
in Illust, 29. Loosen the expander and insert
the tool into the bearing race in the direction
shown, Manipulate the split sleeve flange
through the bearing race and hold it against the
felt retainer, Now draw up on the expander by

Hlust. 32 - Tools Used for Removing and Installing Magneto
Outer Bearing Races.

1, Magneto bearing 5, Felt,
race puller tool 6. Felt retainer,
SE-1020, breaker housing .
2, Installing tool end, A
SE-1021, 7. Frame. g
3. Outer bearing race, 8. Outer felt retainer,
4, Breaker housing, 9. Inner felt retainer,
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applying a wrench to the flats on the threaded
end of the expander and turning in a counter-
clockwise direction until a definite p essure is
felt; then tighten the hexagon nut and carefully
drive the bearing race from place,

Before ‘installing the outer bearing races, be
sure the felts and retainers are correctly as-
sembled in place, Set the bearing race on the
end of tool (SE-1021), A small amount of clean
grease will hold the race on the tool, Carefully
line up the tool over the hole and drive the race
into place.

34. IMPULSE COUPLING - DESCRIPTION

A magneto is capable of delivering suitable
sparks at higher speeds but, for slower speeds
for starting, It is necessary to drive the rotor
or armature through an impulse coupling. This
impulse coupling permits the production of a
strong magneto spark at the slowest cranking
speeds, The impulse couplings furnished with
the magnetos are completely automatic and re~
quire no adjustment and no manual engaging or
disengaging., An occasional cleaning and gen-
erous lubrication with light engine oil is neces-
sary for satisfactory impulse coupling per=~
formance,

The cam member (10, Illust. 33) is locked to
the magneto drive shaft on the engine and it al-
ways rotates steadily at a definite ratio to the
engine speed, The magneto member (8), with
drive spring and engaging pawls, is keyed to
the magneto rotor shaft driving end (7). The
cam member and the magneto member are
connected by a spiral drive spring, shown in
magneto member (8).

As the cam member and the magneto member
rotate slowly, a pawl (5, Illust, 33) which
pivots on a pawl p1n (2) tnounted to the magneto
frame, engages in the upper ratchet slot in the
magneto member and prevents the magneto
member from turning, The cam member con-
tinues to turn and winds up the drive spring for
approximately 46 degrees, The pawl is then
tripped from the ratchet slot by the cam mem-
ber (10). The spiral drive spring unwinds,
hurling the magneto member unit and rotor
rapidly forward until the end of the milled slot
(A) in magneto member strikes the lugs (B) on
the cam member (Illust, 33). The complete
coupling then will rotate at the same speed as
a unit until the pawl catches on the following
ratchet slot,

There are four equally spaced ratchet slots in
the magneto member of the magneto coupling.
Tripping of the pawl is timed to cause a spark
to occur between the top dead center position

and eight degrees after dead center; provided
that the magneto is timed correctly to the
engine,

lHlust. 33 - Exploded View of Impulse Coupling.

1, Pawl spacer. 8. Magneto pawls with

2. Pawl pin, engaging pawls and

3. Pawl latch spring. drive spring,

4, Engaging pawl. 9. Impulse coupling
latch, puller tool MT-50,

5. Pawl, 10, Cam member,

6. Coupling cover, 11, Washer,

7. Magneto rotor 12, Lock washer,
shaft, 13. Coupling nut.

The impulse coupling on the magneto is de~
signed to throw out automatically at 130 to 200
rpm. As the speed of the impulse coupling in-
creases, the cam member disengages the pawl
from the ratchet teeth with greater force.
When the throw-out speed is reached, the pawl
is thrown high enough to catch the latch tip
under pawl ledge (A, Illust, 34),

(Continued on next page)

Magneto member
Cam member
Engaging pawl ; s N\

Trip end

Magneto frame

Engaging pawl

Ratchet tooth AS60A

lilust. 34 - End View Drawing of Impulse Coupling.
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34. IMPULSE COUPLING - DESCRIPTION - Continued

In this position the pawl is supported out of en-
gagement and the coupling rotates as a single
unit, turning the magneto rotor at a steady
speed with the engine, When the impulse cou-~
pling speed is reduced to between 125 to 145
rpm on the magneto, the coupling automatically
comes into operation again, As the throw-in
speed is reached, the trailing ends of the
engaging pawls, which are the heavier, drop
down on the magneto member hub when passing
over the center of rotation, By so doing, the
trip ends raise to a position where they will
strike the lower arm of the engaging pawl latch
(B, Illust, 34) releasing the latch from the pawl,
The pawl then drops into working position and
the impulse coupling is again in operation,

35. IMPULSE COUPLING TIMING

The oil cup is in a position in the impulse
coupling housing where it can be used for a
double purpose. First, to furnish an opening
for lubricating the impulse coupling, and second,
to furnish an opening through which th® main
pawl may be lifted to allow rotation of the mag-
neto without the impulse action during the timing
operation, By manipulating a light finishing
nail through the oil cup as shown in Illust, 36,
the pawl may be lifted free for rotation during
timing. By placing the nail in the position
shown in Illust, 36, and prying downward on

the outer end, the pawl may be lifted and the
latch will hold it up., It may be necessary to
turn the rotor (or to rotate the magneto) to a
point just past the trip of the impulse to
accomplish the lifting of the pawl, If the pawl
is in the low position and the impulse spring is
partly wound up, it will be impossible to move
it with the nail,

To return the pawl to the operating position,
place the nail in the position as shown in Illust,
37, and press down on the outer end of the nail
to lift the latch.

36. SERVICING IMPULSE COUPLING

To remove the coupling member (6, Illust, 35)
start puller tool (MT-50) in the threads (Illust,
33), then lock the member with pawl (7, Illust,
35) and screw the puller until a considerable
effort is required to turn it, If the impulse
has been allowed to stand or operate without
sufficient oil, the coupling member (6) may

be rusted and stuck on the shaft, It may be
necessary to use two screwdrivers, one on
each side between the coupling and the magneto
frame, and to hit the puller tool (MT-50) a
rather hard blow, at the same time exerting
pressure on the screwdrivers, Be careful

155-1038 W (8-60)

—
when this condition exists, to remove the
member without damaging the threads or the
tnagneto frame,

A-863

Illyst. 35 - Impulse Coupling Disassembled From The Magneto.
1, Cover. 6. Coupling member,
2, Nut, 7. Pawl,
3, Lock washer, 8. Latch spring,
4, Washer, 9. Pawl spacer,
5. Cam member, 10, Pawl pin,

\\\./’

Illust. 36 - View Showing How the Main Pawl Can Be Lifted,
Disengaging The Impulse Coupling for Free Rotation During
Timing.

To separate the cam member from the magneto
member, pull outward until the lugs clear; let
it unwind about 1/2 turn, and then remove it,
The drive spring can be pried out easily with a

A-861 ,
NI

IHust. 37 - View Showing How the Latch is Tripped, Allowing
the Pawl to Drop into the Operating Position.
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screwdriver, When installing the spring, first
hook it into position at "B' (Illust, 35), being
sure it will wind in the counterclockwise direc~
tion shown, Wind the spring into position,
using the right hand to push it down gradually
and the left hand to hold the wound coils in
place,

When assembling the coupling, be sure that the
hub of magneto coupling member (6) is clean

155-1038 W (8-60)

and well oiled and, if the latch spring (8) is
rusty, replace it with a new one. The couplings
must be oiled generously with light engine oil

at regular intervals, When the weather is ex~
tremely cold use kerosene,

Snap rings are used to hold the pawls in place,
They must be tight on the pawl pins when in
place or they will wear and fall off, causing
damage to the magneto frame.

PRINTED IN UNITED STATES OF AMERICA
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MAGNETO DRIVE
1. DESCRIPTION ) 2, Inspect the shafts for signs of wear or
scoring; replace if necessary,
The magneto drive is mounted to the rear of
the hydraulic booster pump. It consists of a 3. Inspect the bushings in the housing, Re=~

housing, a drive shaft, a driving shaft, an oil move and replace worn bushings,
seal and three bushings. The magneto is

mounted to the rear of the drive and is driven

by the slotted drive shaft.

2.  REMOVAL

1. Remove the cables from the magneto cap.
Disconnect the grounding wire. Remove the
two cap screws securing the magneto to the
drive housing and remove the magneto, Re=
move the cap screws securing the magneto
drive to the hydraulic booster pump and the
mounting bracket, Remove the magneto drive
assembly,

IPA-42143

3. DISASSEMBLY (Refer to Illust. 1) Illust. 1 - Exploded View of Magneto Drive.

1, Pull the magneto drive shaft (2) and magneto
driving shaft (7) out of the housing (5).

1. Gasket, 6. Drive shaft bushing
2, Press the oil seal (3) out of the housing. 2. Magneto drive (inner),
shaft, 7. Magneto driving shaft,
4. INSPECTION AND REPAIR 3, Oil seal, 8, Driving shaft bush-
4, Drive shaft ing (outer)
1, Wash all parts in an oil solvent and dry bushi'ng. 9. Bracket.
thoroughly with compressed air, 5. Housing.

Timing mark on shaft to line up
with hole in housing.

B

View of magneto drive housing from magneto View of magneto drive housing from
mounting flange with engine on cylinder No. 6 hydraulic pump mounting flange with
top dead center compression stroke. engine on cylinder No. 6 top dead
Driving tangs to be located by partially pull- center compression stroke.

ing out shaft to disengage gear teeth from

mating gear and rotating to position shown. IPA-50552

lllust. 2 - Timing Procedure for Magneto Drive.
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5. REASSEMBLY (Refer to Illust. 1)

1., Press new bushings (4, 6 and 8) into the
housing (5)., Also install oil seal (3).

2, Imstall driving shaft (7) so timing mark on
the shaft will align with the hole in the housing
(5) as shown in "B," Illust, 2,

3, Install the magneto drive shaft (2) in the
housing so that the driving tangs are in the po=-
sition shown in "A ! Illust, 2,

6. INSTALLATION

1. Be sure that the drive and driving shafts
are located in the housing as shown in Illust, 2,

2. Crank the engine until the number six cyl-
inder is at top dead center of the compression
stroke,

3, With the driving shaft in the position shown
in "B, Illust, 2, mount the magneto drive to
the hydraulic booster pump and bracket, Se-
cure with cap screws.

4., Recheck the position of the driving slot
with magneto drive shaft (A, Illust, 2), If the
slot is not located properly, pull the shaft out
of the housing far enough to disengage the gear
and rotate the shaft to the position shown,

5. Fill the magneto drive housing to level of
filler plug with chassis grease,

6. Install and time the magneto, Refer to

par. 14 in this section,

MAGNETO

7. DESCRIPTION

The magneto is flange mounted to and driven
by the magneto drive, It develops three sparks
per crankshaft revolution, rotates at 3/4 engine
speed and is fully enclosed against the entrance
of dust, dirt and moisture, It is equipped with
an automatic.impulse coupling which makes
possible the production, at cranking speed, of
a spark equal to that developed when the engine
is running, The coupling gives the rotor a
short quick turn regardless of how slow the en-
gine is cranked. It automatically disengages
when the magneto attains a speed of approxi-
‘mately 180 rpm, and then acts as a positive
drive only, The impulse coupling employs
sliding "L shaped weights and a coil type
spring which absorbs the shock after impulsing,
The cushioned action of the coupling minimizes
the wear to both coupling and magneto parts,
The vertical movement of the sliding ""L"
shaped weights is guided by the ears of the im-
pulse member hub which engages the housing,
The coupling is released by the arrester plate
mounted at the shaft end of the magneto frame,

The magneto runs continuously when the en-
gine operates either on the gasoline starting
- cycle or on the diesel cycle,

When the engine is operating on the diesel cycle,
the magneto is grounded through a cut-out
switch which operates off the intake manifold
butterfly valve shaft, When the magneto is
grounded through this switch, it will not supply
spark to the spark plugs.

1SS-1038. 9-58.

8. REMOVAL

Remove the cables from the magneto cap. Dis=-
connect the grounding wire, Remove the two
cap screws securing the magneto to the drive
housing and remove the magneto.

9. DISASSEMBLY (Reference numbers refer to lllust. 3, except

where indicated.)

Reassembly of the magneto will be easier if the
parts are placed on a clean bench in the order
in which they are removed,

1. Remove rotor shaft nut (1) and lock washer
(2} (Illust, 4).

2. Remove housing (3), ball (4), spring (5),
wick (6), cam (7) and the two weights (8) (Illust,
4).

3, Pull hub (9) from the shaft (Illust. 4). Re-
move key (25) (Illust. 3). Remove arrester
plate (12) (Illust., 4) from the magneto housing.
Note the position of the timing marks on the
arrester plate, so that it can be installed in the
same position.

4, Remove screws (73) and cover (68).

5. Disconnect electrical leads, attaching
screws and breaker plate assembly (46).

6. Remove the contact points (49) and (53)
from the breaker plate (46).

7. Remove screw (64), cam washer (63) and
cam (62).

PRINTED IN UNITED STATES OF AMERICA
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8. Remove gear and rotor assembly (39), in-
dicating washer (41) and condenser (43),

9. Pull drive gear (40) off rotor shaft and re-
move key (27).

10, Remove high-tension conductor insulation
(15), four screws (30) and distributor gear
bracket (33). Remove two screws (34) and high-
tension conductor (35).

11. Remove magnet rotor (26), screws {11)
and coil (16), If necessary remove bearings
(23 and 37).

10. INSPECTION AND REPAIR

1., All metal parts except bearings should be
cleaned in cleaning solvent, then thoroughly
dried. Ball bearings and all insulated parts,
distributor gear and distributor rotor should
be wiped with a clean dry cloth,

2. Inspect the cables, coil and condenser for
frayed or cracked insulation., Also for loose
connections, Replace as necessary,

3. Inspect the housing ventilators and vent
holes to be sure that they are open,

4, If the cam wick is frayed, worn or hard
replace, Do not relubricate,

5. Check breaker lever spring tension (contact
pressure should be 16 to 20 ounces), If neces-
sary dress the contact points with a stone, DO
NOT USE SANDPAPER OR A FILE,

6. Imspect the distributor rotor and gear for
cracks, worn teeth or burrs. Replace if neces-
sary.,

7. Inspect the cover and distributor plate for
cracks, carbon tracks and corroded brass in-
serts, If tracking is due to moisture, clean

thoroughly and brush or spray with moisture-
proof coating, Clean brass inserts,

8. Replace excessively worn brushes,

9. Inspect bearings for wear, replace if
necessary.

11. REMAGNETIZING MAGNET ROTOR

1, Remove the magnet rotor from the magneto
housing.

2. Determine the polarity of both the magnet
rotor and magnetizer using a compass, The
unlike poles of the magnet rotor and magnetizer
must be placed together,

3. Place the magnet rotor between jaws and
place on a magnetizing stand,.

4. Width the magnetizer connected to a 12 volt
D.C, power supply, allow current to flow
through the magnet rotor for approximately
five seconds; stop the current for about three
seconds and repeat procedure three or four
times,

12. REASSEMBLY (Reference numbers refer to Illust. 3 except

where indicated.)

1., Coat the lower half of the coil set screws
(11) with white lead, Install the coil (16) and
secure with set screws, Coat the upper pro-
truding ends of each set screw with anti-drying
black enamel,

2, If bearings were removed, insulation strips
(22) and (36) must be placed between the outer
race ring and wall of the bearing seat; any ex=-
cess material can be removed with a sharp
knife after the race ring has been properly
seated, :

3. Install the magnet rotor (26),

4, Install the high-tension conductor (35) and
secure with screws (34), Install the distributor
gear bracket (33) and secure with four screws
{30). Install high-tension conductor insulation
(15).

NOTE: Coat the high~tension conductor and
high-tension conductor insulation with ignition
sealing compound to help prevent the accumu-
lation of condensation,

5, Install key (27) and drive gear (40) on the
rotor shaft,

6. Install the distributor gear and rotor as-
sembly (39) and timing indicator disc (41},
These parts must be installed simultaneously,
The key slot in the center of the timing indica-
tor disc is to engage the Woodruff key at the
breaker end of the magnet rotor shaft, The
slot in the outer rim of the timing disc must
line up with the line under the letter '""C'" on the
distributor rotor, The letter "C' denotes
clockwise rotation., The gears must be set in
accordance with the rotation of the magneto,
THIS IS IMPORTANT. (Magnet rotor end play
.0005~,002 inch,)

7. Install the condenser (43) and breaker plate
assembly (46)., (Select washers (55) to obtain
.006 inch maximum breaker lever end play,)

(Continued on page 6. )
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Hust. 3- Exploded View of Magneto (Less Impulse Coupling).
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Screw,

Plate.

Ventilator cover,
Washer,

Gasket,

Screen,

Nut,

Lock washer,
Screw,

Plate,

Coil set screw,
Magneto housing.
Set screw,

Pin,

Insulation,

Coil,

Coil cable,

Clip.

Oil seal washer,
Oil seal,

Washer,
Insulating strip.
Ball bearing.
Washer,

Key.

Magneto rotor,
Key,

Washer,

Felt washer,
Screw,

Washer,

Clip.

Distributor gear bracket,
Screw,

High tension conductor.
Insulating strip,
Distributor gear shaft bearing.
Washer,

Gear and rotor,
Magnet rotor shaft gear,
Indicating washer,
Screw,

MAGNETO

Page

Legend for [Hust. 3.

43, Condenser,
44, Screw,

45, Washer,

46, Breaker plate,
47, Screw,

48, Washer,

49, Adjustable contact point bracket,
50, Screw,

51, Washer,

52, Lock washer,
53, Breaker lever,
54, Washer,

55, Washer,

56. Cotter pin,

57. Brush,

58. Nut,

59, Washer,

60, Felt wick,

61. Rivet,

62, Cam.

63. Cam washer,
64. Screw,.

65, Brush,

66. Brush,

67. Gasket,

68, Distributor plate,
69. Washer,

70. Washer.

71. Lock washer,
T72. Screw,

73. Screw.

74. Gasket,

75, Window,

76. Ring,

77. Gasket,

78. End Cap.

79. Washer,

80, Lock washer,
81, Screw,

82. Lock washer
83, Grounding screw,
84, Clip.

85, Nipple.

5
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12. REASSEMBLY (Reference numbers refer to Illust. 3 except
where indicated.) - Continued

NOTE: "E'" gap or edge distance is ,09842
inch, (Refer to par, 13 for detailed explana~
tion,) Breaker point opening is ,016 inch,
(Refer to par. 15 for breaker point adjusting
procedure,)

8. Install cam (62), washer (63) and screw
(64). Note that the cam has two slots, each
slot being marked with either a letter "A'" (for
counter-clockwise rotation) or "C!' for clock-~
wise rotation), Engage the slot marked with
the letter "C'" with the Woodruff key (27) at the
breaker end of the magnet rotor shaft, THIS
IS IMPORTANT,

9, Coat the recess, or pocket, in top of dis-
tributor cover (68) with ignition sealing com~
pound to help prevent the accumulation of con=
densation, Install the cover and secure with
screws (73).

10, Assemble the spring stop balls (4), spring
(5) with felt wick (6) into the coupling housing
(3, Illust, 4).

11. With the ear of coupling hub (9) facing you,
engage pins of weights (8) in elongated slots of
hub (9, IHlust. 4).°

NOTE: Letters "C'" stamped on weights (8)
must face up.

12, Place cam (7) on coupling hub (9) with
letter “"C' up, Engage ear on coupling hub be-
tween stop balls (4) in housing (3, Illust, 4)
and press the two assemblies together,

—_e

1
|
!
|

Iy

MAGNETO ‘\’

NOTE: To provide accurate setting of the ime -
pulse coupling, marks spaced 5° apart have
been placed in the arrester plate (12). When
the heavy center mark lines up with the fasten-
ing hole in the magneto housing, automatic re-
tard or lag angle of impulse coupling is approxi-
mately 30°, Turning the arrester plate clock~
wise increases the automatic lag angle, and

"counterclockwise decreases the lag angle., Re-

tards of from 10° to 50° are obtained by mov1ng
the arrester plate as outlined above.

13, Install the arrester plate (12, Illust. 4) to
the magneto frame. Adjust the plate to the
original retard setting which is 10°.

14, Install key (25, Illust, 3), Install the im-
pulse coupling assembly on the magneto shaft
with the keyway in the hub (9, Illust, 4) marked
""C" aligned with the key in the shaft,

15, Secure the coupling assembly with rotor
shaft nut (1) and lock washer (2, Illust, 4).

13. MAGNETO EDGE DISTANCE (‘“E"’ GAP)

Edge distance or "E' gap is the gap between
the edge of the magnet rotor and the pole shoe
in the magneto housing. It is important, from

" the standpoint of maximum efficiency, that the N

primary circuit in the coil winding is inter-
rupted at the most favorable position of the
rotor for maximum magnetic disturbance or
change of flux, This position of the magnet
rotor in relation to the pole shoe is expressed
in terms of mechanical measurement called
the ''edge distance,' or "E' gap,

The edge distance, is always determined as
the magnet rotor LEAVES the pole shoe,
NEVER when the magnet rotor approaches it,

Illust. 4 - Exploded View of Impulse Coupling.

. Rotor shaft nut,
Lock washer,
Housing.

Ball,

Spring.

Wick.

UL WIN

185-1038. 9-58.

1p A-41120
7. Cam,
8. Weight.
9. Hub,

10, Screw, N

11, L.ock washer,
12, Arrester plate,
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13. MAGNETO EDGE DISTANCE (‘‘E’’ GAP) - Continued

With the breaker points facing you; insert a
number 40 drill in the hole on the bottom right
side of the magneto housing. Position the

drill agdinst the left side of the hole and po-
sition the rotor so the trailing edge of the mag-

neto rgfor is touching the drill, With the rotor

in thi‘%’ﬁosition, the breaker contact points
should be adjusted so that they have just started
to open, This is very important,

The rapid change of flux, always takes place
when the contact points open at the proper edge
distance position of the rotor., This condition
never changes, However, since both the
breaker lever wear, the interruption of the
primary circuit gradually occurs later and
later, until it takes place after the proper edge
distance is no longer naintained. This results
in an improperly performing magneto, There-~
fore, it is always necessary when installing
new contact points to adjust them in relation

to the proper edge distance, It is also de-
sirable after repeated adjustments of existing
contact points to follow the same procedure,

14, INSTALLING AND TIMING THE MAGNETO TO THE
ENGINE

1. Set the compression release rod in the
gasoline (starting) position. Crank the engine
until the No, 1 piston (next to the radiator) is
at the top dead center of the compression
stroke, The compression stroke can be deter-
mined by removing the No, 1 spark plug,
placing your thumb over the opening, and
cranking the engine until an outward pressure
can be felt,

2. Continue cranking until the timing mark

"] and 6 DC" on the flywheel is in line with the
pointer. (To see timing mark and pointer re-
move the cover located just above the cranking
motor.} Remove the magneto cover,

3. Rotate the magneto impulse coupling
(counterclockwise) until the arrow on the dis-
tributor drive shaft points to the center No. 1
outlet, In performing this operation the mag-
neto impulse coupling must be turned in the
opposite direction from magneto drive, to pre-
vent the engagement of the impulse coupling
weights,

ISS-1038. 9-58,

4, With No. 1 engine cylinder in correct firing
position, (timing mark in line with pointer)
flange the magneto to the drive housing and
tighten the mounting screws by hand, but not

s0 securely that the magneto cannot be moved.
Rotate the top of the magneto toward the engine. °
APPROXIMATE timing to the engine is now ob-
tained.

5, Crank the engine two complete revolutions
so that No, 1 cylinder is again in firing po-
sition, (timing mark in line with pointer).

6. To obtain EXACT timing, the contact points
should just now begin to open, Rotate the top
of the magneto away from the engine until the
impulse coupling trips. The magneto will be in
time the instant the coupling trips. Hold the
magneto in this position and tighten all mount-
ing bolts.

7. Check magneto timing as follows:

a, Crank the engine slowly until the im-
pulse coupling trips, '

b, The timing marks on the flywheel should
be in line with the pointer, or not more than
eight degrees below, (One inch on the fly-
wheel,) The timing mark should never be
above the pointer,

c. Re«time the magneto if the timing mark
and pointer are not properly aligned,

8. Replace magneto cover and install spark
plug cables in cover.

15. ADJUSTING MAGNETO BREAKER POINTS

1., Remove the breaker housing cover, Crank
the engine until the rubbing block is on the
high point of the cam. Check the breaker
point opening with a feeler gauge. The point
opening should be .016 inch,

2. Adjust the moveable point so that the gauge |
will slip snugly into the opening. Tighten the
moveable point lock screw and recheck the
opening.

PRINTED IN UNITED STATES OF AMERICA



155-1038. 9-58. PRINTED IN UNITED STATES OF AMERICA



Section 14

Coil Manifold switch

Secondary winding

Page 1

Condenser
Shaft
H=" Contact points

Rubbing block

Terminal screw

Primary winding

ZTIrIIZ T

Ignition switch

IIZTY
v

Ammeter

-«—To battery

=

Spark plug gaps ——

vras.]

-\\Y—Distributor cap

Rotor

a4

2TTT

w i R 7t O i 2 2 08 s v s 2 4

Z
27T RZZZ.

T e T TN T T T e W .

IPA-50523A

Hlust. 1 - Schematic View of the Ignition System Using a High Tension Distributor (14 Series).

1. DESCRIPTION

The distributor has three functions: First, it
opens and closes the low voltage circuit, be-
tween the source of current and the ignition
coil, so that the primary winding (of the ignition
coil) (Illusts. 1 and 3) is supplied with intermit-
tent surges of current. Each surge of current
builds up a magnetic field in the coil. The mag-
netic field is collapsed by opening the low volt-
age circuit, This in turn induces a high voltage
surge in the secondary winding (of the ignition

coil) (Illusts. 1 and 3).

The second function is to time these surges to
the requirements of the engine. This is accom-
plished by the advance mechanism.

NOTE: Some distributors do not have an ad-
vance mechanism, because engine performance
does not require it.

The third function is to direct the high voltage
surge through the rotor, cap and high tension
wiring to the proper spark plug at the proper

time,

On distributors of IH manufacture, there are
two letters and a number stamped on the hous-
ing. The first letter designates the model dis-
tributor, the second letter designates the month
of manufacture, and the number designates the
year when built (Illust, 2).

The distributor mounting bracket is located on
the right rear side of the crankcase front plate,
and has a shaft which is geared to the gear
train, The drive housing is mounted on the
rear of the mounting bracket with a shaft that
has lugs to engage with the slots in the shaft of
the mounting bracket, The other end of the
drive housing shaft is geared to the distributor
in the drive housing.

2. REMOVAL

1H Model K

1. Remove the distributor cap by loosening
the spring clips from the cap.

(Continued on next page)
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Section 14
Page 2
N
' —r’
2. REMOVAL - Continuved 2. Remove the distributor rotor (Illust. 4).
|H Model K - Continued CAUTION: The distributor rotor is made of
bakelite, and will crack or break easily.
2. Disconnect the primary (coil-to-distributor) ‘
cable from the distributor housing., 3. Remove the housing cover and felt seal
(Illust. 5); rotating the cover will ease removal,
3. Loosen the distributor bracket set screw
lock nut and remove the set screw, 4, Remove the slotted screw from the conden-
ser clamp; remove the primary terminal screw
4, Lift out the distributor and bracket. nut (the nut inside the housing), and remove the
condenser,
IH Model H
‘ 5. Lift the breaker lever off the pivot (Illust.
1. Remove the secondary (coil-to-distributor 8); remove the stationary point,
cap) cable from the ignition coil.
2. Remove the distributor cap by loosening
the spring clips from the cap.
3. Remove the distributor drive housing
mounting bolts.
4. Remove the distributor and drive housing.
3. DISASSEMBLY
IH Model K
1. Remove the two slotted screws and mount~ N
ing clamps from the bracket; remove the mount- S—r
ing bracket from the base of the housing. llust. 2 - Model Designation.
Housing % Condenser
/'QA\( Shaft
Hexagon cam ) ~
’
Coil T g = Contact points
Manifold switch Breaker lever spring .
Secondary winding : Co. Rubbing block
‘_E‘éy <\Terminal screw
Core
LN/Distributor cap
Qil r ——— < 5 c
Primary winding l SE'}SCS;‘H ) Rotor @ @
Ignition switch~—> @Feef @3 “
ﬂ“: ) A
v
Ammeter ——» @m s
N
/To battery
Spaﬂrk plug gaps ;E E N b é ;
1 2 3 4 5 6
~
= IPA-20018 A

Illust. 3 - Schematic View of the Ignition System Using a High Tension Distributor (18 Series).
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BATTERY IGNITION DISTRIBUTOR

f-\ Section 14
' Page 2

2. REMOVAL - Com‘inued'
IH Model K - Continued

Z. Disconnect the primary (coil-to-distributor)
cable from the distributor housing.

3. Loosen the distributor bracket set screw
lock nut and remove the set screw,

4, Lift out the distributor and bracket.
IH Model H

1. Remove the secondary (coil-to-distributor
cap) cable from the ignition coil.

2. Remove the distributor cap by loosening
the spring clips from the cap.

3. Remove the distributor drive housing
mounting bolts.

'

4. Remove the distributor and drive housing.

3. DISASSEMBLY
T IH Model K
1. Remove the two slotted screws and mount-
ing clamps from the bracket; remove the mount-
ing bracket from the base of the housing.

. Manifold switch
Secondary winding :

Hexagon cam
Breaker lever spring

2. Remove the distributor rotor (Illust, 4).

CAUTION: The distributor rotor is made of
bakelite, and will crack or break easily.

3. Remove the housing cover and felt seal
{Illust. 5); rotating the cover will ease removal,

4. Remove the slotted screw from the conden-
ser clamp; remove the primary terminal screw
nut (the nut inside the housing), and remove the
condenser,

5. Lift the breaker lever off the pivot (Illust,
8); remove the stationary point,

Model

Month built -

Year built A-36617

Hlust. 2 - Model Designation.

% Condenser
/'Q‘\{ Shaft
v 7/

Housing

Contact points

Rubbing block

Core

2

Oil pressure

Primary winding switch

Ignition switch—>

Ammeter ——3w @ b

Rotor

Y N )
/To battery
Spark plug gaps——3 8 i é; u EI E
/-\ 1 2 3 4 5 6
= 1PA-20018 A

illust. 3 - Schematic View of the Ignition System Using a High Tension Distributor (18 Series).
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BATTERY IGNITION DISTRIBUTOR

Section 14

6. Remove the terminal screw nuts (Illust. 10),
lock washers, brass washers, terminal insula-
tors, and terminal screw from the housings,
(Refer to Nlusts, 9 and 10,)

7. Remove the two slotted screws which secure
the spring clips to the housings; remove the
clips.

8. Remove the remaining slotted screw (oppo-
site the terminal screw opening) which secures
the breaker plate to the housing; lift the breaker
plate from the housing (Illust. 10).

9. Remove the pin that secures the coupling to
the shaft and remove the coupling (Illust, 114,

10. Remove the shaft from the housing, using a
twisting motion to facilitate removal (Ilust. 12 ).

11. Remove the "O'" ring from the retainer at
the base of the housing (Illust. 13).

NOTE: The retainer does not have to be re-
moved unless it is badly worn or scored.

12, If the bushing is badly worn or scored, the
complete housing must be replaced,

IH Model H

NOTE: Due to the difference in direction or
rotation, and/or amount of automatic advance,
the design of parts varies from one distributor
to another,

1. Remove the primary (coil-to-distributor)
cable from the coil and distributor,

2. Remove the coil from the drive housing by
removing two cap screws from the coil clamp
and then lift off the coil.

NOTE: Model H distributor coils have a mount-
ing bracket attached to the drive housing by two
cap screws. The coil and clamp are mounted
to the bracket.

3. Remove the two distributor mounting clamps,

4., Remove the distributor from the drive
housing,

5. Remove the distributor rotor (Illust. 4).

CAUTION: The distributor rotor is made of
bakelite and will crack or break easily,

6. Remove the housing cover and felt seal;
rotating the cover will ease removal. (Refer
to Ilust. 5.)

Page 3

Primary terminal

Illust. 4 - Removing Distributor Rotor
(IH Model K Shown, Model H Similar).

Ilust. 5 - Removing Distributor Housing
Cover and Felt Washer (IH Model K Shown,
Model H Similar).

7. Remove the slotted screw from the conden-

ser clamp; remove the primary terminal screw
nut (the nut inside the housing) and remove the
condenser (Ilust. 7).

8. Lift the breaker lever off the pivot (Illust.
8). Remove the stationary point.

9., Remove the terminal screw nuts, lock
washers, brass washers, terminal insulators
and terminal screw from the housing. (Refer
to Nlusts. 9 and 10,)

10, Remove the two slotted screws which se-
cure the spring clips to the housing; remove
the clips.

(Continued on next page)
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3. DISASSEMBLY - Continved

IH Model H Continued

Location of the
distributor symbol code

1PB-6891A

lilust. 6 - Battery Ignition Distributor (Type H).

1. Cap. 8. Breaker points. 14, Cam.* 20, Spring.

2. Rotor, 9. Screw, 15. Spring. * 21, Support.
3. Felt seal, 10. Insulator. 16. Arm, * 22, Housing.
4, Gasket, 11, Washer. 17. Spacer. 23. Retainer,.
5. Cover. 12, Plate. 18, Shaft, * 24, "O'" ring,
6. Condenser. 13, Guard, * 19. Washer, 25, Gear.

7. Clamp.

*Due to the difference in direction of rotation and/or amount of automatic advance, the design of
parts varies from one distributor to another.

Ilfust. 8 - Removing Breaker Lever

(1H Model K Shown, Model H Similar).

Hlust. 7 - Removing Condenser

(IH Model K Shown, Model H Similar).

11. Remove the remaining slotted screw (op-
posite the terminal screw opening) which se-
cures the breaker plate to the housing; lift the
breaker plate from the housing (Illust. 10),

12, Remove the governor weight guard by re-
moving the two slotted screws, and lifting the
guard out (Ilust. 15},

Illust. 9 - Removing Outside Terminal Insulator
13. Remove the governor weight springs. (IH Model K Shown, Model H Similar).
PRINTED IN UNITED STATES OF AMERICA
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3. DISASSEMBLY - Continved
IH Model H Continuved

. Location of the
distributor symbol code

0

oy

91 ~-11 12 13 14 15
N J DN

/ 4 \

1PB-5891A

illust. 6 - Battery Ignition Distributor (Type H).

1. Cap. 8. Breaker points. 14, Cam.* 20. Spring.
2. Rotor. 9. Screw. 15, Spring.* 21, Support,
3. Felt seal. 10. Insulator. 16. Arm.* 22, Housing.
4. Gasket. 11. Washer. 17. Spacer. 23, Retainer.
5. Cover, 12, Plate. 18, Shaft, * 24, "O'" ring,
6., Condenser. 13, Guard.* 19, Washer, 25, Gear.

7. Clamp,

*Due to the difference in direction of rotation and/or amount of automatic advance, the design of
\ parts varies from one distributor to another,
4:‘<\ Terminal screw

Stationary point

Breaker lever

Hlust. 8 - Removing Breaker Lever

(IH Model K Shown, Model H Similar).

Condenser wire

1llust. 7 - Removing Condenser

(IH Model K Shown, Model H Similar).

11. Remove the remaining slotted screw {op-
posite the terminal screw opening) which se-
cures the breaker plate to the housing; lift the
breaker plate from the housing (Hlust. 10).

r\ Remove the governor weight guard by re-
moving the two slotted screws, and lifting the
guard out (Ilust. 15).

o

iNNust. 9 - Removing Outside Terminal [nsulator

13. Remove the governor weight springs. (IH Model K Shown, Mcdel H Similar).

[P O PP






BATTERY IGNITION DISTRIBUTOR

Section 14

14, Lift out the governor weights and spacers
(Illust, 16},

15, Lift the cam off the shaft,

16, Remove the pin from the drive gear and
shaft, The gear can then be removed from the
shaft (Illust, 17),

17. Remove the drive shaft through the top of
the housing (Illust, 18),

Illlust. 10 - Removing Inside Terminal
Insulator (IH Model K Shown, Model H

Similar).

Page 5

18, Remove the ""O'" ring from the retainer at
the base of the housing (Illust, 13),

NOTE: The retainer does not have to be re-
moved unless it is badly worn or scored.

19, If the distributor shaft bushing is badly
worn, scored or loose, replace the bushing as
shown in Illust, 19,

lllust. 11 . Removing IH Model K Coupling.

Illust. 12 - Removing IH Medel K Drive Shaft.
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Page 6

lflust. 15 - Removing Weight Guard
(IH Model H).

lilust. 16 - Removing Weights
Hlust. 14 - IH Model H Battery Ignition Unit. (IH Model H Shown).

Hlust. 17 - Removing Drive Gear (IH Model H).

18S-1038 W (8-40) PRINTED IN UNITED STATES OF AMERICA



Section 14 BATTERY IGNITION DISTRIBUTOR &

L Page 6

6(0» ring

Retainer

Hbusing

A-36628

HHlust. 13 - Removing Drive Shaft *0’" Ring.

ijriniarf (eoil tor
“|distributor) cal

Brive housing
Secondary cable
Distributor A-36635 -
tlust. 14 - 1H Model H Battery lgnition Unit.

Retainer

Weights
A-36630
HHust. 15 - Removing Weight Guard
(1H Model H).
Housing
Weight pivot
\ Spring anchor
A-36631
Hlust. 16 - Removing Weights
(1H Model H Shown).
.

A-36633

Hlust. 17 - Removing Drive Gear (IH Model H).

15S-1038 W (8-60)
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BATTERY IGNITION DISTRIBUTOR Section 14

Illust. 18 - Removing Drive Shoft (IH Model K Shown).

Bushing assembled from this side
and flush to .006 max. below fin-
ished thrust face of castingr———
Press in place with sizing plug

of .4910 O.D. extending thru
bushing during assembly.

Lz

4. INSPECTION AND REPAIR

s

The distributor cap, rdfqr, insulating wash-
— ers and bushings should be wiped thoroughly

\

T2 ”ﬂ”lrnni
N

FLXAT AV I T rT IV Iy o,

N
\\\\\l. \§

ust. 19 - Distributor Shaft Bushing Instalafion.

Page 7

CAUTION: Do not immerse distributor in a de-
greasing tank; to do so will ruin electrical parts.

¢
e

Illust. 20 - Distributor partially
Disassembled for Servicing (Model H).

.
.

e

NN

Sizing plug

IPA-56268.

‘ with a soft clean dry cloth; other parts should

be cleaned with a cloth dampened with carbon illust. 21 - Distributor Partially
tetrachloride or similar dry cleaning solvent. Disassembled for Servicing (Model K).
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4. [INSPECTION AND REPAIR - Continued N
INSPECTION REMEDY

1. Inspect the distributor cap, rotor and insu- 1. Such damage can cause a leakage of high volt-

lating washers for cracks, chips or burned age to ground. Replace as necessary.

surfaces.

2, Inspect distributor shaft bushings for ex~ 2. Replace. (Refer to Illust. 19.)

cessive wear, damage or looseness,

3. I:flspect contact po%nts for pitting and 3, Clean points with a few strokes of a fine

burning, for oil and dirt and for correct gap file or contact stone, Replace parts as neces-

setting. sary, Specified setting is ,020 inch,
NOTE: It is not necessary to file contact points
until all traces of pitting or burning have been
removed, File only until the high spots have
disappeared. Contact surfaces after usage may
appear dull, but this does not indicate faulty
contact, Never use emery cloth to clean con-
tact points. Emery may embed in the point sur-
face and cause rapid burning and pitting.

4. Inspect for oxidized contact points. 4. Replace as necessary. This condition is
usually caused by high resistance due to loose
connections in the condenser circuit, oil or for-
eign matter on the contact surfaces, or exces-
sive high voltage caused by bad connections or
broken strands.

5. Inspect condenser for secure connec- 5. Be sure the condenser cable is not frayed \\\/

tions. or corroded, with broken strands or defective
connections.  Broken strands will cause high
resistance in the condenser circuit, burning
the points.

6. Inspect condenser sealing for cracks. 6. Replace as necessary. Openings in conden-
ser sealing may admit water or oil and cause a
short circuit in the condenser. '

7. Inspect condenser insulation for break- 7. Replace as necessary. Such breakdown will

down, cause a short in the condenser,

8. Inspect rubbing block for excessive wear. 8. Replace as necessary.

9. Check breaker lever spring for correct 9. Weak tension on the spring may permit con-

tension, tacts to bounce and chatter, causing heavy burn~
ing and-arcing of the points., Refer to "SPECI~
FICATIONS,'" in Section 1 for specified tension,

10. Inspect ignition coil for secure terminals. 10, Tighten terminal connections.

11, Inspect ignition coil for cracks and 11, Replace as necessary.

burns, or dents and punctures, in the coil

insulation and containers.

5. REASSEMBLY the exposed surface with IH magneto grease.

IH Model K 3. Place a thrust washer (in good condition)

: in the housing, over the bushing.
1. If the sealing ring retainer was removed, .
press in a new one so that it is snug against 4. Install the drive shdft through the thrust p—

the shoulder in the base of the housing.
2. Install an '""O' ring in the retainer and coat

155-1038 W (8-60)

washer and bushing (Illust. 12) using a twisting
motion,
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4. INSPECTION AND REPAIR ~ Continved

INSPECTION

REMEDY

1. Inspect the distributor cap, rotor and insu-
lating washers for cracks, chips or burned
surfaces.

2. Inspect distributor shaft bushings for ex-
cessive wear, damage or looseness,

3, Inspect contact points for pitting and
burning, for oil and dirt and for correct gap
setting.

4. Inspect for oxidized contact points.

~

5. Inspect condenser for secure connec-
tions.

6. Inspect condenser sealing for cracks.

7. Imspect condenser insulation for break-
down.

8. Inspect rubbing block for excessive weat.
9. Check breaker lever spring for correct
tension.

10. Inspect ignition coil for secure terminals.
11. Inspect ignition coil for cracks and

burns, or dents and punctures, in the coil
insulation and containers.

1. Such damage can cause a leakage of high volt-
age to ground. Replace as necessary.

2. Replace, (Refer to Illust, 19.)

3. Clean points with a few strokes of a fine
file or contact stone. Replace parts as neces-
sary, Specified setting is . 020 inch,

NOTE: It is not necessary to file contact points
until all traces of pitting or burning have been
removed. File only until the high spots have
disappeared. Contact surfaces after usage may
appear dull, but this does not indicate faulty
contact. Never use emery cloth to clean con-
tact points. Emery may embed in the point sur-
face and cause rapid burning and pitting.

4. Replace as necessary. This condition is
usually caused by high resistance due to loose
connections in the condenser circuit, oil or for-
eign matter on the contact surfaces, or exces-
sive high voltage caused by bad connections or
broken strands.

5. Be sure the condenser cable is not frayed
or corroded, with broken strands or defective
connections. Broken strands will cause high
resistance in the condenser circuit, burning
the points.

6. Replace as necessary. Openings in conden-
ser sealing may admit water or oil and cause a
short circuit in the condenser.

7. Replace as necessary. Such breakdown will
cause a short in the condenser.

8. Replace as necessary.

9. Weak tension on the spring may permit con~
tacts to bounce and chatter; causing heavy burn-
ing and-arcing of the points, Refer to "SPECI-

FICATIONS," in Section 1 for specified tension,

10, Tighten terminal connections.

11. Replace as necessary.

5. REASSEMBLY

f\‘ {H Model K

1, If the sealing ring retainer was removed,
press in a new one 80 that it is snug against
the shoulder in the base of the housing.

2. Install an "O" ring in the retainer and coat

[ NI L. W 23

the exposed surface with TH magneto grease.

3. Place a thrust washer (in good condition)
in the housing, over the bushing.

4, Install the drive shaft through the thrust
washer and bushing (Illust. 12) using a twisting
motion,

PRINTED IN UNITED STATES OF AMERICA
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Section 14

5. Install a second thrust washer on the coupl-
ing end of the shaft.

6. Install the coupling on the shaft (Illust. 11)
and place a new pin through the coupling and
shaft.

NOTE: Do not peen the pin.

7. Check the end play of the shaft between the
coupling and the lower thrust washer. This
end play should be , 003 to , 009 inch.

8. Upset the ends of the pin so that it fills the
entire hole after the correct end play has been
obtained.

9. Install the breaker plate so that the threaded
holes are facing upward (Illust. 10),

10, Install the spring clips and three slotted
screws.

11, Install the two terminal screw insulators
(Illusts. 9 and 10).

12. Install the terminal screw (Illust. 10) and
secure with a brass washer, lock washer and a
hex nut on the outside of the housing.

13, Install the breaker lever on the pivot so
that the rubbing block is against the cam and
the spring is on the terminal screw.

14, Install the stationary point and adjust the
point gap so that when the rubbing block is on
the high point of the cam, there is a gap of

. 020 inch.

15. Place the brass washer and lock washer
on the terminal screw. Start the hex nut, but
do not tighten it.

16, Place the condenser on the breaker plate
(Illust. 7) and secure with a slotted screw.

17, Connect the condenser wire to the termi-
nal screw so that it is under the brass washer.
Tighten the terminal screw hex nut.

18. Install the housing cover and felt washer
in the housing (Ilust. 5).

19. Install the rotor on the shaft (Illust. 4).

20, Install a new "O" ring in the mounting
bracket.

21. Install the mounting bracket on the dis-
tirbutor housing, so that the long, flat side of
the flange is under the terminal screw.

Page 9

22, Install the mounting bracket clamps and
secure with two slotted screws.

23, Install a new "O" ring in the groove at the
base of the mounting bracket.

IH Model H

1. If the sealing ring retainer was removed,
press in a new one so that it is snug against
the shoulder in the base of the housing,

2. Install a sealing ring in the retainer and
coat the exposed surface with IH magneto
grease, N

3. Place a thrust washer (in good condition)
in the housing, over the bushing.,

4. Install the drive shaft through the thrust
washer and bushing (Illust. 18 ) using a
twisting motion.

5. Install a second thrust washer on the
coupling end of the shaft,

6. Install the drive gear on the shaft (Illust, 17)
and place a new pin through the gear and shaft.

NOTE: Do not peen the pin.

7. Check the end play of the shaft between the
coupling and the lower thrust washer, The
specified end play is ,003 to .009 inch,

8. Upset the ends of the pin so that it fills the
entire hole after the correct end play has been
obtained. :

9. Place the cam over the shaft,

10. Place a governor weight spacer over each
of the pivots.

11, Install the governor weights on the pivot
so that the spring anchor is closest to the
weight (Illust. 16).

12, Imstall a second spacer on each pivot.

13. Install the governor weight spring to the
pivots and spring anchors. '

14, Install the weight guard and secure it with
two slotted screws (Illust. 15).

15. Install the breaker plate so that the
threaded holes are facing upward (Illust. 10),

16, Install the two spring clips and three
slotted screws.
(Continued on next page)
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5. REASSEMBLY . Continued
IH Model H - Continuved

17. Install the two terminal screw insulators
(Ilusts. 9 and 10),

18. Install the terminal screw ([lust. 10) and
secure with a brass washer, lock washer and a
hex nut on the outside of the housing.

19. Install the breaker lever on the pivot so
that the rubbing block is against the cam and
the spring is on the terminal screw.

20, Install the stationary point and adjust the
point gap so that when the rubbing block is on
the high point of the cam, there is a gap of

. 020 inch.,

21. Place the brass washer and lock washer
on the terminal screw. Start the hex nut but
do not tighten it.

22. Place the condenser on the _breaker plate
(Illust. 7) and secure it with a slotted screw.

23. Connect the condenser wire to the termi-
nal screw so that it is under the brass washer.
Tighten the terminal screw hex nut.

.24, Install the housing cover and felt wésher
:in the housing (Illust. 5),

25, Install the rotor on the shaft (Illust; 4),
26, Install the distributor in the drive housing,

27. Install the mounting clamps and cap
screws, but do not tighten them.,

28. On model H distributors the coil and
clamps are mounted on a bracket and the
bracket is then mounted on top of the drive
‘housing.

29. Connect the primary (coil-to-distributor)
cable to the primary terminal on the housing
and the negative (-) terminal of the coil. Be
sure these connections are tight.

6. ADJUSTING THE DISTRIBUTOR CONTACT POINTS

Be sure the distributor cap is thoroughly clean
both inside and outside and in serviceable con-
dition. The rotor must also be clean, Unless
the distributor points have been replaced, clean
up the points with a few strokes of a fine cut,
sharp file or an ignition file. Adjustment of
the contact points can be made with the distri-
butor mounted on the engine-as follows:

i$S-1038 W (8-60)

1. Disconnect the coil-to-distributor second-
ary cable at the coil end. {Refer to Illust. 22.)

2, Remove the distributor cap, rotor and dust
seal, Crank the engine slowly until the breaker
arm rests on the high point of the cam lobe,

3. Check the opening between the breaker points,
with a feeler gauge, when the rubbing block is on
the high part of the cam. (Refer to Illust. 23,)

4. If the gap is not correct, adjust it by loosen-
ing the breaker arm locking screw with a screw-
driver and turning the eccentric screw until there
is the specified gap between the contact points.
(Refer to Illust.23.) Tighten the locking screw.

0 -

oy , ‘
Y. 1P A-33770A

lllust. 22 - Battery Ignition Unit (18 Series).

Illust. 23.- Adjusting Breaker Points.
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5. REASSEMBLY . Continved
IH Model H - Continued

17. Install the two terminal screw insulators
(Illusts, 9 and 10).

18. Install the terminal screw (Illust. 10) and
secure with a brass washer, lock washer and a
hex nut on the outside of the housing.

19, Install the breaker lever on the pivot so
that the rubbing block is against the cam and
the spring is on the terminal screw.

20, Install the stationary point and adjust the
point gap so that when the rubbing block is on
the high point of the cam, there is a gap of

. 020 inch,

21. Place the brass washer and lock washer
on the terminal screw. Start the hex nut but
do not tighten it.

22. Place the condenser on the breaker plate
(IIlust. 7) and secure it with a slotted screw.

{/\‘ Connect the condenser wire to the termi-
‘ i screw so that it is under the brass washer.

Tighten the terminal screw hex nut.

24, Install the housing cover and felt washer
in the housing (Hlust. 5).

25. Install the rotor on the shaft (Illust. 4).
26, Install the distributor in the drive housing,

27. Install the mounting clamps and cap
screws, but do not tighten them.

28, On model H distributors the coil and
clamps are mounted on a bracket and the
bracket is then mounted on top of the drive
housing.

29. Connect the primary (coil-to-distributor)
cable to the primary terminal on the housing
and the negative (-} terminal of the coil. Be
sure these connections are tight,

6. ADJUSTING THE DISTRIBUTOR CONTACT POINTS
Be sure the distributor cap is thoroughly clean

both inside and outside and in serviceable con-~
ition. The rotor must also be clean, Unless

{ > distributor points have been replaced, clean

.p the points with a few strokes of a fine cut,
sharp file or an ignition file. Adjustment of
the contact points can be made with the distri-
butor mounted on the engine-as follows:

e 1n20 W 70 £m

1. Disconnect the coil-to-distributor second-
ary cable at the coil end. {(Refer to Illust. 22.)

2. Remove the distributor cap, rotor and dust
seal. Crank the engine slowly until the breaker
arm rests on the high point of the cam lobe.

3. Check the opening between the breaker points,
with a feeler gauge, when the rubbing block is on
the high part of the cam. (Refer to Illust. 23.)

4. If the gap is not correct, adjust it by loosen-
ing the breaker arm locking screw with a screw-~
driver and turning the eccentric screw until there
is the specified gap between the contact points.
(Refer to Illust. 23.) Tighten the locking screw.

“Distributor
cap

Distributor
bracket

Secondary
cable

Coil
Bracket set screw
and lock nut

Primary cable

Coil to
ignition cut-out
switch cable

P A-337704

jllust. 22 - Battery Ignition Unit (18 Series).

reaker point

& . —

; N ‘ '\;Bgeakgf arm

 Breaker post. . PAITIA
{llust. 23-- Adjusting Breaker Points. .
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INSTALLATION
IH Model K

A, CRANKSHAFT POSITION KNOWN.

NOTE: The following instructions will apply
only if the engine crankshaft has not been ro-
tated since the distributor was removed, If
for any reason the engine has been rotated,
refer to the instructions under "B."

1, If the distributor bracket was removed,
inspect the condition of the rubber ring oil
seal in the base of the bracket. Replace the
seal if it is worn or broken.

2. Apply a light coat of grease to the seal
ring and install the bracket, Tighten the set
screw and lock nut.

3. Place the rotor on the distributor shaft
and carefully press it into position.

4. Rotate the rotor so the tip is in alignment
with the scribe mark made on the housing dur-
ing removal.

5, Slide the distributor into the bracket and
line up the scribe marks of the bracket and
distributor housing. The tang must now be
in the groove.

6. Install the hold-down clamps, washers and
cap screws and tighten securely.

7. Connect the distributor-to-coil cable (pri-
mary) to the terminal on the side of the distri-
butor housing. (Refer to Illust. 22.)

8. Remove the rotor and install the dust seal
cover and gasket. (Refer to Illust. 21.)

9. Install the dust cover felt over the end of
the distributor shaft. (Refer to Illust. 21.)

10, Install the rotor on the distributor shaft,
pressing it carefully into position.

11, Connect the coil-to-distributor cable
(secondary) to the distributor cap. (Refer to
Ilust. 22,)

NOTE: If the spark plug cables have been re-
moved from the distributor cap, insert them
consecutively in a counterclockwise rotation
in their proper firing order. Refer to '""SPECI-
FICATIONS'" in Section 1,

12, Install the distributor cap to the housing
with the tang in the cap lining up with the slot
in the distributor housing.

CAUTION: If the distributor cap-is incorrectly
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positioned on the housing, the rotor will be dam-
aged when attempting to start the engine.

B. CRANKSHAFT POSITION UNKNOWN.

1. Remove the No. 1l spark plug. Crank the
engine and hold the thumb over the spark plug
hole until an outward pressure is felt., Con-
tinue cranking the engine slowly until the
"DC/1-6'" mark on the flywheel is in line with
the pointer on the flywheel housing,

2. If the distributor bracket was removed,
inspect the rubber oil seal at the base of the
bracket for excessive wear or damage. Apply
a light coat of grease to the seal before install-
ing it on the bracket. '

3. Install the bracket in the crankcase and
tighten the set screw and lock nut.

4, Install the rotor on the distributor shaft by
carefully pressing it into position. While hold-

" ing the cap approximately in the correct posi-

tion, rotate the rotor with the point in the direc-
tion of the No. 1 terminal of the distributor cap.

5, Install the distributor in the mounting hole
on the engine, lining up the scribe marks on the
distributor and bracket.

NOTE: It may be necessary to move the rotor
slightly to engage the tang in the slot of the
drive coupling. The rotor will line up with the
No. '1 terminal post when the distributor is
down in place.

6. Seat the base of the distributor housing on
the distributor bracket flange and install the
distributor hold-down clamps, washers and cap
screws, Tighten the cap screws enough to pre-
vent the distributor from turning freely.

7. Connect the distributor-to-coil cable (pri-
mary) to the terminal on the side of the d1str1b—
utor housing. (Refer to Illust, 22.)

8. Remove the rotor and install the dust seal
cover and gasket, (Refer to Illust, 21,)

9. Install the dust cover felt over the end of
the distributor shaft, (Refer to Illust. 21,)

10. Install the rotor on the distributor shaft
and press it carefully into position.

11, Connect the coil-to-distributor cable

(secondary) to the distributor cap. (Refer to
Mlust, 22.) :

(Continued on next page)
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7. INSTALLATION - Continved

B. CRANKSHAFT POSITION UNKNOWN -
Continued
NOTE: If the spark plug cables have been re- :;::lt:f
moved from the distributor cap, insert them
consecutively in counterclockwise rotation,
according to the cylinder firing order: 1-5-3-
6-2-4,

12, Install the distributor cap to the housing
with the tang in the cap lining up with the slot
in the distributor housing.

CAUTION: If the distributor cap is incorrectly
positioned on the housing, the rotor will be
damaged when attempting to start the engine,

d
IH Model H A-452

1. Before installing the distributor it will be
necessary to crank the engine until No. 1 piston
(next to radiator).is on the top dead center of
the compression stroke. The compression
stroke can be determined by removing the No, 1
spark plug, placing a thumb over the opening
and cranking the engine until an outward pres-
sure is felt. Continue cranking slowly until the
"DC" mark on the fan drive pulley is in line
with the pointer on the crankcase front cover,
Refer to Illust. 24.

a

2, 'Hold the unit in one hand and turn the drive
lugs in a counterclockwise direction until the
rotor arm is approximately in the No, 1l firing
position., Refer to Ilust, 25, Then continue
to turn slowly and lightly until a slight resis-
tance is felt,

Hlust. 25 - Adjusting Distributor Rotor
and Drive Shaft Lugs for Timing Distributor.

3. Pull out the drive shaft to disengage the
.gears; then turn the shaft counterclockwise so
. the drive shaft lugs "A" are approximately 35
degrees past horizontal or approximately in the
same position as drive shaft slots ""B,!"" Refer
to Illust. 26. Engage the gears and press the
drive shaft in with the palm of the hand.

4. Assemble the unit and gasket, Fasten
with the mounting bolts and washers, using the
mounting clip in front of the lock washer on the
top bolt. Assemble the distributor cap.

5. Connect the ignition cut-out switch cable
"C! (Illust. 26) to the negative (-) terminal on
the ignition coil. 1llust. 26 - Installing the Distributor,
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7. INSTALLATION - Continued

B. CRANKSHAFT POSITION UNKNOWN -
Continued

NOTE: If the spark plug cables have been re-
moved from the distributor cap, insert them
consecutively in counterclockwise rotation,
according to the cylinder firing order: 1-5-3-
6-2-4,

12, Install the distributor cap to the housing
with the tang in the cap lining up with the slot
in the distributor housing.

CAUTION: If the distributor cap is incorrectly
positioned on the housing, the rotor will be
damaged when attempting to start the engine.

IH Model H

l. Before installing the distributor it will be
necessary to crank the engine until No. 1 piston
{next to radiator) is on the top dead center of
e compression stroke. The compression

' troke can be determined by removing the No. 1
spark plug, placing a thumb over the opening
and cranking the engine until an outward pres-
sure is felt, Continue cranking slowly until the
"DC" mark on the fan drive pulley is in line
with the pointer on the crankcase front cover.
Refer to Ilust., 24.

2, Hold the unit in one hand and turn the drive
lugs in a counterclockwise direction until the
rotor arm is approximately in the No, 1 firing
position, Refer to Hlust, 25. Then continue
to turn slowly and lightly until a slight resis-
tance is felt,

3. Pull out the drive shaft to disengage the
gears; then turn the shaft counterclockwise so
the drive shaft lugs "A' are approximately 35
degrees past horizontal or approximately in the
same position as drive shaft slots "B." Refer
to Illust. 26. Engage the gears and press the
drive shaft in with the palm of the hand.

4. Assemble the unit and gasket, Fasten

with the mounting bolts and washers, using the

mounting clip in front of the lock washer on the
(LQp bolt. Assemble the distributor cap.

5. Connect the ignition cut-out switch cable
"CY {Illust. 26) to the negative (-) terminal on
the ignition coil,

158-1038 W (8-60)
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BATTERY IGNITION DISTRIBUTOR

Section 14

8. IGNITION TIMING

IH Model K

1. Start the engine on gasoline cycle and
allow a brief warm up period before continuing
with the next step.

2. Loosen the distributor hold-down clamps
and rotate the distributor to the left or right
until the best performance is obtained,

NOTE: Rotating the distributor to the right
(clockwise) advances the spark; to the left
(counterclockwise) will retard the spark.

3. Tighten the hold~down clamps to secure
the distributor in position.

NOTE: The distributor should be timed prop-
erly when the spring clips are approximately

parallel to the center line of the engine. The

distributor may be rotated slightly weither way
for exact timing.

IH Model H

The timing operation must be performed
while the engine is on the gasoline cycle.

1. Loosen the distributor mounting bolts '"B"
(Illust, 27). Set the engine on the top dead
center of the firing stroke of the No, 1 cylinder,
Assemble the secondary cable properly in the
coil terminal, Pull out the ignition switch and
note if the ammeter shows discharge, If so,

‘the points are closed and retarding the distribu~

tor is not necessary. If the ammeter does not
show discharge, retard the distributor by turn-
ing the body about 30 degrees in the same di-
rection as the cam rotation, Pull the secondary
cable A" (Illust, 27) out of the center socket
on the distributor cap and hold the free end of
the cable within 1/16 inch to 1/8 inch from the
distributor primary terminal, as shown in Il-
Just. 27. Advance the distributor by turning
the distributor body slowly in a direction
opposite to the cam rotation until a spark occurs,

2. Place the secondary cable under the distrib-
utor cap spring and place the terminal within
1/16 inch to 1/8 inch of the distributor primary
terminal as shown in Illust. 28, Make a final
check by cranking the engine until the "DC"
notch on the fan drive pulley is in line with the
pointer on the crankcase front cover (refer to

1SS-1038 W (8-60)
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Illust, 28) and continuing until the spark just
occurs at the gap between the secondary cable
and the primary terminal. The timing mark
should be just in line or slightly past the timing
pointer.

Hlust. 27 - Advancing Distributor While
Holding Secondary Cable 1/16 to 1/8 Inch

From Primary Terminal.

NOTE: Never time before top dead center. If
necessary, make the required adjustment to
have the spark occur as specified. Retighten
the distributor mounting bolts. Assemble the
secondary cable in the distributor cap.

~ Hlust. 28 - Secondary Cable Held Under
Distributor Cap Spring for Final Check
of Timing.

3. Attach the spark plug cables to the spark
plugs and to the terminal sockets of the dis-
tributor cap.
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CRANKING MOTOR

Section 15

1. DESCRIPTION

The types of cranking motors on the 14 and 18
series tractor and power unit engines are listed
in "Chart -A - Cranking Motors'' in Section 1.
The cranking motors are all flange mounted to
the flywheel housing. The two types of motor
drives are Bendix and overrunning clutch types.

The starting switches are of the push button
type. Replace defective switches with new ones
instead of attempting a repair (see Parts Cata-
log.),

Bendix Drive

The Bendix drive is incorporated with the
cranking motor. The pinion of the drive is
mounted on a threaded sleeve in such manner
that when the armature of the cranking motor
rotates, the threaded sleeve turns within a
gear, moving it endwise. This causes the pin-
ion to mesh with the flywheel ring gear to crank
the engine. When the engine starts, the fly-
wheel drives the gear at a higher speed than the
armature; thus, causing the gear to be moved in
the opposite direction on the threaded shaft.
The gear then automatically demeshes the pin-
ion from the flywheel. The drive spring is ar-
ranged to take the sudden shock when the pinion
meshes with the flywheel. (Illust. l.)

Overrunning Clutch Drive

The overrunning clutch is designed to provide
positive meshing and demeshing of the drive
pinion and flywheel ring gear. The overrun-
ning clutch cranking motor uses a shift lever
that slides the clutch and drive pinion assem-
bly along the armature shaft, so that it can be
meshed and demeshed as required. The clutch
transmits cranking torque from the cranking
motor armature to the flywheel but permits the
drive pinion to overrun, or run faster than the
armature, after the engine is started. This
protects the armature from excessive speed
during the brief interval that the drive pinion
remains in mesh.

The overrunning clutch consists of a shell-and-
sleeve assembly which is splined internally to
match the splines on the armature shaft, thus,
both the shell-and-sleeve assembly and the ar-
mature must turn together., A pinion-and-collar
assembly fits loosely into the shell. The col-
lar is in contact with four hardened steel roll-
ers which are assembled into notches cut in

Page 1

the inner face of the shell, These notches
taper inward slightly so that there is less room
in the end away from the rollers than in the end
where the rollers are. The rollers are spring-
loaded by small plungers.

When the shift lever is operated, the clutch as-
sembly is moved endwise along the armature
shaft so that thé pinion meshes with the fly-
wheel ring gear. If the teeth should butt instead
of mesh, the clutch spring compresses so that
the pinion is spring-loaded against the ring-
gear teeth, Then, when the armature begins

to rotate, meshing takes place at once.

Completion of the shift lever movement closes
the cranking motor switch so that the armature
begins to rotate. This rotates the shell-and-
sleeve assembly, causing the rollers to jam
tightly in the smaller sections of the shell
notches, The rollers jam between the pinion
collar and the shell, forcing the pinion to ro-
tate with the armature and crank the engine.

When the engine begins to operate, it attempts
to drive the cranking motor armature, through
the pinion, faster than the armature is rotating.
This causes the pinion to rotate with respect to
the shell so that it overruns the shell and ar-
mature. The rollers are turned back toward
the larger section of the shell notches where
they are free, and thus permits the pinion to
overrun.

This protects the armature for the brief period
in which instant the starting switch is engaged
and disengaged. Opening the cranking circuit
releases the shift lever, causing the lever
spring to pull the overrunning clutch drive pin-
ion out of mesh with the flywheel ring gear.

2. MINOR REPAIRS AND ADJUSTMENTS

The cranking motor should be inspected period-
ically to determine its condition (see outline
below), while it is still mounted on the engine.
However; inspection should also be made when
the cranking motor is removed and disassem-
bled for service or repair.

1. Inspect the terminals, external connections,
wiring and mounting.

2. Remove the cover band so that the commu-
tator, brushes and internal connections can be
inspected,

3, If the commutator is glazed or dirty, it may
be cleaned with a strip of No, 00 sandpaper.
Do not use emery cloth to clean a commutator.

(Continued on next page)
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2. MINOR REPAIRS AND ADJUSTMENTS - Continued

Hold the sandpaper strip against the commutator
with a flat wood stick, moving it back and forth
across the commutator, while the cranking mo-
tor is in operation., Glaze and dirt will be re-
moved quickly. Blow all dust from the cranking
motor after the commutator has been cleaned,
A brush seating stone may also be used to clean
commutators.

CAUTION: Never operate a cranking motor for
periods longer than 30 seconds. Allow the
cranking motor to cool for at least two (2) min-
utes between crankings.

4, If the brush length is less than 1/2 inch, or
if the brush leads have borken strands or are
otherwise damaged, the brushes must be re-
.placed.

New brushes should be seated with a brush seat«
ing to be sure there is good contact with the
commutator. Blow the dust out of the cranking
motor after the brushes are properly seated.

5. Check the brush spring tension with a spring
gauge. Hook the gauge to the brush arm or
brush attaching screws. See par, 2, '"SPECI-
FICATIONS'" in Section 1. It is important that
the tension is correct, since excessive tension
will cause rapid brush and commutator wear,
while low tension causes arcing and burning of
the brushes and commutator. Correct the ten-
sion by bending the brush spring as required.
If the brush spring shows evidence of overheat-
ing (blued or burned), do not attempt to adjust
it, but install a new spring. Overheating will
cause a spring to lose temper.

If the cranking motor still fails to operate prop-
erly, remove it from the engine and test it with
special testing equipment.

3. REMOVAL

1. Disconnect the electrical leads from the
cranking motor and tag each to identify and to

facilitate replacement,

2. Remove the cranking motor from the engine,
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Section 15

4. TESTING THE CRANKING MOTOR

To check the performance of the cranking mo-
tor or to determine the cause of abnormal op-
eration, the cranking motor must be submitted
to a no-load and a torque test. Detailed instruc-
tions for performing these tests can be found in
the service literature furnished with the testing
equipment being used.

Interpreting Results of Test

Rated torque, current draw and no-load speed
specifications are shown in "SPECIFICATIONS"
in Section 1.

1, Low free speed and high current draw with
low developed torque may result from:

(a) Tight, dirty, or worn bushings, bent
armature shaft or loose field pole screws
which allow the armature to drag.

(b) Shorted armature. Check the arma-
ture further on a growler,

{c). A grounded armature or field., Raise
the grounded brushes and insulate them
from the commutator with cardboard, and
then check with a test lamp between the in-
sulated terminal and the frame, If the test
lamp lights, raise the other brushes from
the commutator and check the fields and
commutator separately to determine whe-
ther it is the field or armature that is
grounded.

2, Failure to operate with high current draw:

(a) A direct ground in the switch, ter-
minal or fields,

(b) Frozen shaft bushings which prevent
the armature from turning.,

3, Failure to operate with no current draw:

(a) Open field circuit, Inspect the inter-
nal connections and trace the circuit with
the test lamp.

(b) Open armature coils. Inspect the com-
mutator for badly burned bars, When run-
ning at free speed, an open armature will
show excessive arcing at the commutator
bar that is open.

{c) Broken or weakened brush springs,
worn brushes, high mica on the commuta-
tor, or other causes which would prevent
good contact between the brushes and com-
mutator. Any of these conditions will cause
burned commutator bars.

Page 3

4. Low no-load speed with low torque and low

current draw indicates:

(a) An open field winding. Raise and in-
sulate the ungrounded brushes from the
commutator and check the fields with a
test lamp.

(b) High internal resistance due to poor
connections, defective leads, dirty com-
mutator and the causes listed under step 3.

5. High free speed with low developed torque
and high current draw indicates shorted fields.

‘There is no easy way to detect shorted fields

since the field resistance is already low. If
shorted fields are suspected, replace the fields
and check for improvement in performance.

NOTE: To determine the presence of short
circuits in the wiring, turn off all electrical
equipment. Disconnect the '"battery to'crank-
ing motor solenoid switch'' cable at the battery.
Tap the cable terminal against its battery post.
Sparking will be produced if there is a substan-
tial short circuit in the wiring. Be sure that
the fuses have not burned out before making
this test. To detect a very slight short circuit
install a low reading ammeter (in series) in the
circuit,

5. DISASSEMBLY

Disassembly should proceed only as far is
necessary to make repairs or replace defective
parts. )

For example, the field coils should be checked
for opens or grounds and, if found to be in nor-
mal condition, should not be removed from the
field frame.

The disassembly procedure to be followed for
the cranking motor will vary according to the
type and construction of the ¢ranking motor,

Standard Bendix Drive
1. Remove the starting switch,

2. Take off the cover band and detach the
brush leads from the field leads.

3. Unscrew the thru bolts and take off the com-
mutator end frame and field frame.assembly.
Where there is a center bearing attached to the
drive housing, detach it.

4. Remove the armature (with the Bendix drive)
from the drive housing. The Bendix drive can
be detached from the armature shaft by remov-
ing the head spring screw.

(Continued on next page)
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5. DISASSEMBLY - Continved

Standard Bendix Drive - Continved

5. Unscrew the shaft spring screw to separate
the drive spring from the drive pinion and shaft
assembly, Discard the tang washers.

Solenoid Overrunning Clutch

1. Remove the starting solenoid assembly
from the field frame assembly. Remove the
cover band.

2. Detach the brush leads from the field leads.

3. Remove the thru bolts and separate the com-
mutator end frame, field frame assembly and
the drive housing.

4. Remove the center bearing by removing the
two screws and washers,

5. The shift lever with attaching parts and the
overrunning clutch or motor drive may be taken
from the drive housing,

6. INSPECTION AND REPAIR

1. Wash all metal parts except armature and
fields in cleaning solvent. Degreasing solvents
will damage the insulation in the fields and ar-
mature.

2. Inspect the cranking motor bushings for
roughness or scoring and replace if necessary.

3. Inspect the armature commutator, If it is
worn, dirty, out-of-round or has high mica,
the armature should be put in a lathe, the com-
mutator turned down and the mica undercut.
The mica should be undercut 1/32 of an inch
and the slots cleaned out carefully to remove
any trace of dirt or copper dust. As a final
step in this procedure, sand the commutator
lightly with No.00 sandpaper to remove any
slight burrs left from the under cutting.

4. An open circuited armature can be saved if
the open is obvious and repairable, The most
likely place that an open will occur is at the
commutator riser bars. This usually results
from excessively long cranking periods which
causes overheating of the cranking motor and
melting of the solder that will be thrown on the
cover band. Resolder the leads in the riser
bars (using resin flux). Turn down the com-
mutator to remove the burned spot and under-
cut the mica as previously explained,

5, Short circuits in the armature are located
by use of the growler. When the armature is

155-1038, - 9-58.

revolved in the growler, with a steel strip such
as a hacksaw blade held above it; the blade will
vibrate above the area of the armature core in
which the short is located, Copper or brush
dust in the slots between the commutator bars
sometimes causes shorts between the bars,
‘These shorts can be eliminated by cleaning out
the slots. Shorts at cross-overs of the coils at
the core end can often be eliminated by bending
wires slightly and reinsulating the exposed bare
wire.,

Grounds in the armature are detected by use .of
a test lamp and test points. Place one lead of
the test lamp on the armature core or shaft and
the other lead on each commutator bar. If the
lamp lights, the commutator is grounded., Re-
pairs can sometimes be made if grounds are at
core ends (where the coils come out of the slots)
by placing insulating strips between the core and
coil which has grounded.

6. Grounded field coils can sometimes be re-
paired by removing them so they can be reinsu-
lated. Care must be used to avoid excéssive
bulkiness when applying new insulation since
this might cause the pole shoe to cut through
and cause another ground when the coils are
reinstalled.

Usually, if a field coil is open or shorted inter-
nally, it will require replacement since it is
difficult to repair such a defect.

7. FIELD COIL REMOVAL AND SERVICE

Field coils can easily be removed from the

‘field frame assembly by the use of a pole shoe

screwdrlver. A pole shoe spreader should also
be used smc\e this prevents distortion of the
field frame,

Careful installation of the field coils is neces-
sary to prevent shorting or grounding of the
field coils as the pole shoes are tightened into
place. Where the pole shoe has a long lip on
one side and a short lip on the other, the long
lip should be assembled in the direction of
armature rotation so it becomes the trailing
{not leading) edge of the pole shoe. If the var-
nish coating on the field coils becomes hard and
interfers with assembly they may be heated in
an oven to soften sufficiently for easy installa-
tion.

Grounded field coils may sometimes be re-
paired by removing and reinsulating them.
Care must be used in applying new insulation
to avoid excessive bulkiness, since this might
cause the pole shoe to cut through and produce
another ground when the coils are installed,
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Mlust. 2- Sectional View of Overrunning Clutch Drive, Solenoid-Operated Cranking Motor.

8. LUBRICATION

Whenever the cranking motor is removed from
the engine and disassembled, careful lubrica-
tion service should be performed depending
upon the type of lubrication fittings on the mo-
tor, Grease plugs should be repacked, oil
wicks should be resaturated, and oilless bush-
ings should be given a few drops of light engine
oil, Drive mechanisms should be lubricated
with a small amount of light engine oil or kero-
sene. Heavy oil or.grease must not be used,
as this may retard or prevent normal action of
the drive mechanism. Avoid excessive lubri-
cation. This will cause the lubricant to be
forced onto the commutator, and decrease its
efficiency. Never lubricate the commutator
and never lubricate the cranking motor while

it is operating.

9. REASSEMBLY

Standard Bendix Drive

1. Assemble the drive spring to the drive pin-
ion and shaft assembly and secure with the
shaft spring screw., Use a hew tang washer
and bend the tang to lock it in place.

Use light engine oil sparingly to lubricate the
Bendix drive when ready to install it.

2. Attach the Bendix drive to the armature
shaft with the head spring screw. Slide the ar-
mature, with the Bendix drive assembled to it,
into the drive housing.

3, Where there is a center bearing attached
to the drive housing, attach it, Install the com-
mutator end frame and thru bolts.

4, Connect the brush leads to the field leads
and install the cover band,

5. Attach the starting switch to the frame.

Solenoid Overrunning Clutch:

(Hlust. 3)

1, Install the shift lever with attaching parts
and the overrunning clutch or motor drive to
the drive housing.

2, Install the center bearing using two screws
and washers.
(Continved on next page)
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9. REASSEMBLY - Conﬁnued

Solenoid Overrunning Clutch - Continued

(Refer to lliust. 2)

3. Assemble together the drive housing, field
frame assembly, commutator end frame, and
install the thru bolts.

4, Install the brush leads to the field leads.

5, Install the cover band. Install the starting

solenoid assembly to the field frame assembly.
Refer to par. 11 "ADJUSTMENT!'" - CRANKING
MOTOR PINION.

10. INSTALLATION

1. Install the cranking motor to the flywheel
housing.

2. Connect the electrical cables to the crank-
ing motor and be sure all connections are tight.

11. ADJUSTMENT - CRANKING MOTOR PINION

Monuclly:Operaied Overrunning Clutch
(Refer to [lllust. 3)

Clamp the cranking motor in a vise. Push the
shift lever until the switch button is fully de-
pressed and the pinion is forward. Push the
pinion back until the play is taken out of the
clutch mechanism. DO NOT COMPRESS THE
CLUTCH SPRING.

Measure the clearance between the face of the
pinion and the inside nose of the drive housing.
Clearance should be 23/64 inch £ 1/32 inch.
Adjust by turning the lever adjusting screw in
or out as necessary.

Solenoid Operated Overrunning Clutch

After the cranking motor is reassembled, the
pinion clearance must be adjusted to give suffi-
cient clearance between the end of the pinion
gear and the 'nose'" of the housing when the
gear is in mesh with the ring gear of the engine
(Diust, 4).:

Clamp the cranking motor in a vise and remove
the cable from the "motor' terminal of the sol-
enoid so the cranking motor will not operate,

Place a piece of 3/16 inch bar stock, or gauge,

between the pinion and the housing.

Connect a battery of the proper voltage between
the "switch' terminal of the solenoid and the
solenoid base (ground) and push the solenoid
plunger in by hand.

The battery current will hold it there while the
pinion clearance is being adjusted. ILoosen the
solenoid switch mounting screws-and pull the
switch away from the shift lever until the play
is taken out of the lever and clutch mechanism.
DO NOT COMPRESS THE OVERRUNNING
CLUTCH SPRING.

gﬁ%%
ng .

IHust. 3- Socfi_onnl View - Overrunning Clutch, Manually Operated Shift Lever.

185-1038. - 9-58. .
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Moving the switch toward the lever in~reases
the clearance, and moving the switch away from

CRANKING MOTOR

Section 15

the lever decreases the pinion clearance.
¢11ust. 5.)

Tighten the solenoid switch mounting screws,
and replace the connector at ""motor' terminal

of the solenoid.

1.

Connect a test lamp between the "switch"

Solenoid Check

and "battery' terminals of the solenoid.

TO CONTROL SWITCH

PLUNGER —
\

” ']
@) ] ““i !
SHIFT LEVER CONTACTS
RETURN SPRING )
: i
7o S b
PINION" i
CLEARANCE ™~ 1l fooorh 1T AMMETER
OVERRUNNING CLUTCH  CRANKING MOTOR 70 BATTERY ~
IPA-50656

INust. 4 - Schematic Diagram of Overrunning
Clutch Type Cranking Motor - Showing Pinion

Clearance.

185-1038. - 9-58.

Page 7

2. Place a 1-1/64 inch spacer block between
the drive pinion and the inside nose of the drive
housing.,

3. Connect a battery of suitable voltage, in
series, with an adjustable resistance between
the solenoid "'switch'" terminal and "'ground."

4., Adjust the voltage at the solenoid to speci-

fied* value. The test lamp should light, indi-
cating the main contacts are closed.

% 12 - volt motor - 9 volts

JHust. 5 - Adjusting Pinion Clearance.
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GENERATOR AND BELT

Section 16

Page 1

GENERATOR

1. DESCRIPTION

The purpose of the generator is to provide a
source of electrical current to maintain the
storage batteries in a charged condition or to
recharge them when they have become dis-
charged., Also, to supply sufficient current to
carry the electrical load requirements of an
engine up to the rated capacity of the generator,

The generator is sealed against the entrance of
dirt and moisture, It is driven by a V-belt
from the fan and water pump pulley, and
mounted on the right side of the engine. The
direction of rotation for all generators used is
clockwise, viewed from the drive end,

CUT-OUT RELAY
ARMATURE TERMINAL

FIELD TERMINAL ARMATURE

COVER BAND i OILER
COMMUTATOR o >% _—FIELD GOIL
BRONZE
BUSHING
OILER =
ZN ™S
—f
| I iy
cjﬁf g j BALL
2 v\ — BEARING
THRY N TS
BOLT
RIVE EN
) BRUSH . ERAMEE °
COMM. BRUSH HOLDE
END FRAME BRUSH SPRING IPA-2682

“Hlust. 1 - Cross Section of Generator.

The three types of generators covered in this
section are:

a. Adjustable third brush,
b. Fixed third brush,

c. Shunt wound (two brush),

On engines equipped with the adjustable third
brush type generators, the maximum output

of the generator is adjustable by moving the

third brush closer to or away from the main
brush,

On engines equipped with the fixed third brush
or the shunt wound type generators, the output
is controlled or limited by the current-voltage
regulator, which prevents the output voltage
from exceeding the predetermined limits,
(Refer to "SPECIFICATIONS' in Section 1.)

Water pump bolt

Drive

~~ belt

Bracket —->- -

1PA-13760

lHlust. 2 - Generator Removed (UD-14A).

2. REMOVAL

1. Remove the nuts, lock washers and leads
from the terminals on the generator and the
generator regulator unit, tagging each to facil-
itate replacement,

2. Remove the adjusting cap screw, lock
washer and plain washer, which secure the
generator brace to the generator housing, and
push the brace upward and out of the way.

3., Loosen the mounting screws at the front
and rear of the generator and push the genera-
tor toward the ergine, Remove the drive belt
from the generator pulley.

4, Remove the mounting screws and lift the
generator from the generator bracket,

3. INSPECTION AND REPAIR

1. Clean the generator externally by wiping
with a clean cloth dampened with a dry-clean-
ing solvent,

CAUTION: Do not immerse the generator in a
degreasing tank; to do so will ruin electrical
parts,

2. Inspect the generator wiring for broken
strands, corrosion and poor connections,

3. Check the pulley nut and generator mount-
ing for security and damage.

4, Check for correct drive belt tension, If
necessary adjust the belt tension (par. 13),

5. Keep the commutator clean and free from

grease and dirt. If the commutator is dirty or

burned, polish it with No, ''00' sandpaper.
(Continued on next page.)



GENERATOR AND BELT

Section 16

N

Page 2

GENERATOR

3. INSPECTION AND REPAIR - Continued:

CAUTION: Never use emery cloth or carbo-
rundum to clean the commutator or brushes,
Particles of these abrasives imbed in the sur-~
faces of the commutator and brushes where
they burn, greatly reducing the life of the
commutator or brush, Blow out the dust after
cleaning.

4. ADJUSTMENTS

Adjusting Generator Charging Rate - Adjustable
Third Brush Type

1. Check the maximum charging rate on the
ammeter, Fully charged batteries must be
used. With the engine operating and no elec-
trical load imposed, remove the voltage regu-
lator cover and slip a match between the regu-
lator armature and the core in order to hold

the contact points closed. Note the ammeter
reading., With the generator cold, the reading
should be in accordance with "SPECIFICATIONS"
in Section 1.

2, If the charging rate is too low, check the
commutator and brushes for oil and grease
deposits, Check the generator belt tension,

If these checks prove satisfactory, loosen the
third brush carrier lock screw, in the rear
face of the generator, until the lock washer
tension has been released, DO NOT REMOVE
THE LOCK SCREW, To increase the charging
rate, move the third brush in a clockwise di-
rection as viewed from the drive end, To de-
crease the charging rate, move the third brush
in the opposite direction,

NOTE: Never set the third brush closer than
2-3/4 commutator bars from the main brush
(Illust, 3)., When the required adjustment is
made, secure the third brush and carrier by
tightening the lock screw. Reassemble the
cover band and recheck the charging rate.

Checking Brush Spring Tension

1, The generator brush tension should be as
specified in "SPECIFICATIONS" in Section 1,
Any brush spring with incorrect tension must
be replaced. Excessive spring tension will
cause the commutator and brushes to wear too
rapidly. This will cause an unnecessary amount
of dust from the brushes to be present in the
generator. Low spring tension will reduce a
generator output, cause sparking with conse~
quent arcing, and burning of brushes and com-
mutator,

2, After checking brush springs for the cor-
rect tension, inspect the brush pigtail leads

1S5-1038. ' 9-58.

Third brush is shown set
2-3/4 commutator bars from
main brush. Never set
closer. _

- Third brush

- Main brush
(grounded)
Pd

/
Main brush N
A-440B Commutator bar

[Mfust. 3 - Adjustable Third Brush Setting.

for damage and bad connections. A poor con-
nection in the charging circuit will cause the
generator to build up an excessive voltage
which can result in a burned field or armature
winding and a low current output,

Brush Length

Brushes should be replaced when their length
becomes less than 1/2 inch,

Fixed Third Brush

There is no output adjustment on these genera-
tors, The output can be adjusted only by ad-
justing the generator regulator,

Two Brush - Shunt Type

There is no output adjustment on these genera-
tors, The output can be adjusted only by ad-
justing the current and voltage regulators,
which prevent output and voltage from exceed-
ing predetermined limits. A

5. CHECKING INOPERATIVE GENERATOR

Several conditions may require removal of the
generator from the engine, and further check~
ing of the generator, as follows:

No Qutput

Remove the cover band and check for sticking
or worn brushes and burned commutator bars,
Burned bars, with other bars fairly clean,
indicates open circuited coils, If the brushes
are making a good contact with the commutator
and the commutator is in good condition, use
test leads and light, and check as follows:

PRINTED IN UNITED STATES OF AMERICA
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GENERATOR

1. Raise the grounded brush; check with test
points from "A'' terminal to frame, ; The light
should not light; if it does, the generator is
grounded. Raise the other brushes from the
commutator and check the field, commutator
and brush holders to locate the ground,.

2, If the generator is not grounded, check the
field for an open circuit,

3, If the field is not open, check for a shorted
field, Field draw at generator voltage should
be as listed under '"Field Current' in the chart
B in "SPECIFICATIONS" in Section 1,

4, If the problem has not been located as yet,
remove the armature, and check on a growler
for short circuit,

Unsteady or Low Qutput

1. Check brush spring tension and brushes
for sticking.

2. Inspect the commutator for roughness,
grease, dirt, dirt in slots, high mica and out-
of-round or burned bars, With any of these
conditions present, the commutator must be
turned down in a lathe and the mica undercut,
In addition, with burned bars which indicate

an open circuit, the open circuit must be elim-
inated or the armature replaced,

Excessive Qutput

Excessive output usually results either from
wrong adjustment of the third brush, regulator
or from a grounded generator field (grounded
either internally or externally), To determine
if the generator is at fault open the field cir-

" cuit (disconnect the lead from the "F'" terminal

of the regulator or the generator) with the gen-
erator running at a medium speed. If the out-
put drops off, the field is grounded externally,
If the output remains high, the field is grounded
in the generator, either at the pole shoes, leads
or at the "F'' terminal,

Noisy Generator

A noisy generator can be caused by loose
mountings, worn or loose coupling or pulley,
worn, dry or dirty bearings or improperly
seated brushes., Brushes may be seated by
using a brush seating stone,

6. DISASSEMBLY

Normally, disassembly should proceed only as
far as is necessary to make repairs or to re-
place defective parts, For example, check
the field oils for opens, shorts or grounds be-

fore being removed from the field frame; then,
they should be removed only if they require re=-
pair or replacement,

Third Brush Type

Remove the voltage control unit (if so equipped),
and the cover band from the gemerator. Dis-
connect the brush leads from the brush holders
and unscrew the thru bolts. Remove the com-
mutator end frame and the drive end frame from
the field frame. Place the armature in a vise
(use soft jaws and avoid excessive tightening of
the vise), Remove the nut, washer, pulley, key
and drive end frame with bearing.

NOTE: The 18A series engines generator does
not have a pulley, but has a coupling that is
pinned to the armature., This pin must be re-
moved before the coupling and drive end frame
can be removed from the armature shaft,

Field Coil Removal

Field coils can be removed most easily from
the field frame, by using a pole shoe screw-
driver and spreader, The pole shoe spreader
prevents distortion of the field frame while
applying pressure to the pole shoe screw., The
pole shoe screwdriver permits easy loosening
and removal-of the pole screws, '

7. LUBRICATION

Follow instructions given in the '"Lubrication
Charts' section of the Operator's Manual,

8. INSTALLATION

1. Place the generator in position on the brac-
ket and install the generator mounting screws,
Push the generator toward the engine and re-
place the generator drive belt,

2. Tighten the drive belt to the.correct tension
(par. 13) and secure the generator in position.

3. Imstall the generator regulator unit, .;.

4, Connect all leads to the correct termiﬁé.ls.

5. Repolarize the generator (refer to "VOLT-
AGE REGULATOR" in Section 17),

6. Check the generator output on the ammeter,
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DRIVE BELTS

9. DESCRIPTION

The generator drive belt is a s1ng1e or double
(type varies with engines) continuous- V-belt
located around the generator drive pulley and
the fan pulley. ’

10. REMOVAL

1. Loosen the generator mounting screws and
the cap screw which secures the adjusting
bracket, Push the generator toward the engine
to relieve the belt tension, Remove the belt
from the generator pulley,

2. On the 14 series engine, remove the fan
belt, (refer to ""Cooling System” in the Opera-
-tor's Manual), Lift the generator belt from its
" groove on the fan pulley hub, and hang the belt
"immediately behind the fan so the lower end
will hang just between the fan housing sheets,
Turn the fan by hand; and pass the lower end
of the ‘belt over each bla.de as it.passes bottom
~position, Remove the generator belt from be~
‘tween the fan and radiator core.

"3, On other series engines, slip the genefétor
“belt over the fan drive pulley and fan blades,

11. INSPECTION AND REPAIR

Inspect the generator drive belts for grease,
wear, fraying or slippage, If not in good con-
dltlon replace,

12, INSTALLATION

Reverse the procedure for removing the belts.
Adjust the belt tension (par. 13),

o

- 155-1038 W (8-60) -

-

© .ing bolts,

13. ADJUSTING THE GENERATOR BELT ~

Check the slack of the generator belt to assure
maintenance of the correct tension. The belt
should hever be loose enough to allow slippage
and should not be so tight as to cause excessive

..side~thrust on the generator bearing.

ol

Adjust the generdtor belt tension by loosening
the generator brace bolt and generator mount-
and moving the generator toward or
away from the engine, Tighten the generator
brace bolt and mounting bolts after the tension
is taken up. The tension is correct when the
belt can be depressed without effort by the
thumb approximately 1/4 inch midway between
the two pulleys (Illust, 4), (Refer to "SPECI~
FICATIONS'" in Section 1,}

Generator,”

belt
/

Allow Y4-inch
slack here

s

Fan ___.—
belt y
Allow s to
3/4-inch slack”
here

IPA-28683

Hlust. 5 - Correct Belt Tension (14 Series).
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1. DESCRIPTION

The output of a generator is controlled or
limited according to the requirements of the
tractor or power unit with which it is used,
This adjustment of output is accomplished by
using a regulator of specific design for use ‘
with certain type generators, and described in
the following paragraphs.

The combined current-voltage regulator (two=-
unit) consists of a cutout relay and a combina-
tion current-voltage regulator

The standard three-unit regulator consists of
a cutout relay, a voltage regulator and a
current regulator unit,

CUTOUT RELAY: The cutout relay is used to
close the circuit between the generator and the
battery when the generator voltage is sufficient
to charge the battery. It opens the circuit
when the generator slows or stops, to prevent
the battery from discharging through the gen-
erator,

VOLTAGE REGULATOR: The voltage regula-
tor is a voltage-limiting device,which prevents
the voltage from exceeding a specified maxi~
mum and reduces the generator output to a
value required for any particular condition of
battery charge and electrical load.

CURRENT REGULATOR: The current regula~
tor is a current-limiting device, which pre-
vents the generator from overloading itself
when the voltage regulator is not operating.

Page 1

On engines equipped with adjustable third brush
type generators, the cutout relay is mounted
on the generator, )

2. GENERAL

Before any repairs or adjustments are made re=~
fer to "CHECKING MECHANICAL PROBLEMS, "
in Section 1 to see if possibly the regulator, and
not the generator, might be at fault,

(Contihved on next page)

Illust. 1 - Three Unit Regulator Cover Removed.
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Hlust. 2 - Cireuit Wiring Diag

ram - Three-Unit Regulator.
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2. GENERAL - Continved

While some voltage regulators are designed
for use with a positive (+) grounded battery,
others are to be used with a negative (-)
grounded battery.

CAUTION: Never use the wrong polarity regu-
lator on an application.

Generators have a specific field draw, output,
speed range and internal connections. Be sure
that the proper regulator and generator are
used, Improper substiutions may not function
correctly.

3. ADJUSTMENTS (Three Unit Regulator)

If the regulator is inoperative or if tests show
the unit is not adjusted according to specifica~
tions, proceed as follows:

Mechanical checks and adjustments (air gaps
and point openings) should be made with the
regulator off the tractor, Electrical checks
and adjustments may be made with the regula-
tor either on or off the tractor, mounted in
operating position and at operating temper=-
ature,

To check the electrical settings outlined in the
following paragraphs, special test equipment
will be required, Imstructions for use of this
equipment will be found in the literature fur-~
nished with the test equipment, Refer to
"SPECIFICATIONS, " in Section 1.

158-1038. 9-58.

Contact Points

A majority of regulator problems can be elim-
inated by cleaning the contact points of the
current and voltage regulator, plus some
possible readjustments, Clean the flat points
with a spoon or riffler file, On positive
grounded regulators, the flat point is in the
upper contact bracket, therefore the bracket
must be removed for cleaning the points (Il-
lust, 10). A flat file cannot be used to clean
flat contact peints, because it will not touch
the center where point wear generally occurs,
Contact files should not be allowed to become
greasy or be used to file other metals, Never
use sandpaper or emery cloth to clean contact
points,

Cutout Relay Unit

The cutout relay requires three checks and
adjustments; air gap, point opening and closing
voltage,

CAUTION: The cutout relay contact points
must never be closed by hand when the battery
is connected to the voltage regulator, This
would cause damage to the relay contact points
and other electrical equipment, Air gap and
point opening checks must be made with the
battery lead disconnécted irom the regulator,

1. AIR GAP: Hold the armature down so the
contact points are just closed, Measure the
air gap (Illust, 3) between armature and center
of the core, Adjust the gap according to

llust. '3.- Cutout Relay Air Gap Adjustment (Three;Unii Regulator).
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"SPECIFICATIONS, " in Section 1, Tighten the
screws after adjustment, G

-2, POINT OPENING: Check the point opening

and adjust by bending the upper armature stop
(Ilust, 4)., Refer to '"'SPECIFICATIONS, " in
Section 1,

Itlust. 4 - Cutout Relay Point Opening Adjustment (Three-Unit
Regulator).

lllust. 5 - Adjustment of Cutout Relay Closing Voltage
(Three-Unit Regulator),

Page 3

3., CLOSING VOLTAGE: Follow the instruc-
tions for test equipment being used, Adjust the
closing voltage by turning the adjusting screw
clockwise to increase spring tension and
closing voltage, or counterclockwise to de-
crease the closing voltage (Illust, 5), -Refer
to "SPECIFICATIONS, " in Section 1,

Voltage Regulator Unit

Two checks and adjustments are required on
the voltage regulator unit,

1. AIR GAP: To check air gap, push the arm-
ature down until the contact points are just
touching and measure the air gap (Illust, 6).
Adjust by loosening the contact mounting screws
and raising or lowering the contact bracket as
required, Be sure the points line up, Tighten
the screws after adjustment. Refer to "SPECI-
FICATIONS, " in Section 1, ‘

2, VOLTAGE SETTING. Turn the adjusting
screw clockwise to increase voltage setting

or counterclockwise to decrease voltage setting.
Refer to "SPECIFICATIONS,'" in Section 1,

CAUTION: If adjusting screw is turned down
(clockwise) beyond normal adjustment range,
the spring support may fail to return when
pressure is relieved, If this occurs, turn
the screw counterclockwise until there is
sufficient clearance between the screw head
and spring support, Then carefully bend the
spring support upward with small pliers until
contact is made with the screw head, Always
approach the final setting of the unit by in-
creasing the spring tension; never by reducing
it, If the setting is too high, adjust until it is
below required value and then raise to exact
setting by increasing the spring tension.

NOTE: The voltage regulator unit should not
be set outside of the specified limits except
in special cases,

Under conditions where constant high air tem-~
peratures prevail, battery overcharge may
occur; this will be indicated by excessive use
of water, Ordinarily the battery should re-~
quire water.about every 100 hours, If water

.must be added more frequently than this, there
'is an indication of overcharge,

This condition can be corrected by reducing
the voltage setting slightly, If the voltage
setting is reduced, be sure to readjust the
closing voltage of the cutout relay to approxi-
mately ,5 of a volt below the voltage regulator

(Continued on next page)
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3. ADJUSTMENTS (Three Unit Regulator) - Continued

Yoltage Regulator Unit - Continved

LARGAP
CHECK WITH POINTS
© JUST. TOUCHING

ltlust. 6 - Air Gap Adjustment, Voltage Regulator Unit (Three-Unit Regulator).

setting, At the beginning of cold weathe r, in- Current Regulator Unit

crease the settings of the voltage regulator and . ’
cutout relay to specified limits to avoid under- 1, AIR GAP: Check and adjust the air gap in ‘\'
charging the battery, the same manner as for the voltage regulator g
(Illust, 6). Refer to "SPECIFICATIONS," in
Section 1,

2, CURRENT SETTING Check and adjust
the current setting in the same manner as for
the voltage setting. Refer to "SPECIFICA-~
TIONS," in Section 1,

4. REPOLARIZING THE GENERATOR

The generator must be repolarized after tests
DJUSTING S and adjustments have been completed, Con~ .
URN TO ADJUST SETTING ; nect all leads, but before the engine is started,
proceed as follows: Use a jumper lead, and
with one end on the "GEN!'" terminal (on regu-
lator), touch the other end to the "BAT'" term-
inal on the regulator, The resulting flash
allows a surge of current to flow through the
generator which correctly polarizes it, Re=
verse polarity causes vibration, arcing and
burning of the relay contact points, Establish-
ing the proper polarity is important,

5. OPERATION OF CURRENT-VOLTAGE
REGULATOR

The combined current<voltage type or two unit
regulator protects the battery by providing

better control when the equipment is operated '\/
_ for days or weeks at a time with no electrical

llust. 7 - Valtage Setting, Voltage Regulator Unit (Three-Unit load other than the ignition coil and occasional
Regulator). cranking,

155-1038. - 9-58. PRINTED IN UNITED STATES OF AMERICA
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Although the combined current-voltage regu-
lator is somewhat similar in appearance and
construction to conventional voltage regulators,
the two types are not interchangeable because
of the difference in the wiring circuits, For
the same reason, special testing procedures
are also necessary, Follow the manufacturers’
instructions furnished with the testing instru-
ments,

DelcaRemy
MADE I8 U5 A

lllust. 8 - Combined Current-Voltage Regulator.

Page 5

The charging circuit consists of the battery,
generator and combined current-voltage reg=
ulator, (Illust, 8,) The combined current~
voltage regulator consists of two units, a cut~
out relay and a combination current-voltage
regulator, :

The combined current-voltage regulator is used
in conjunction with a third brush generator to
prevent excessive output when the battery is
fully charged,

Cutout Relay Qperation

The cutout relay points are open when the gen~
erator is not operating, thus preventing the bat-
tery from discharging through the generator,
When the generator begins to operate, voltage
builts up in the two relay windings, the series
winding and the shunt winding, This creates
two magnetic fields which, working together,
overcome the armature spring tension and
close the points,

The shunt winding is the working coil and does
most of the work in attracting the armature,
With the point closed, the circuit between the
generator and the battery is complete. Cur-
rent flowing from the generator to the battery
passes through the series winding of the relay
in the proper direction to add to the magnetism
which holds the points closed,

(Continued on next page)

'
BATTERY CUTOUT RELAY REGULATOR
o b> [ snux winoing — (
'-------A
o i S S 1RE
2 1 e ]
so | ! v r H
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§ - ~7
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: ||
‘ SERIES- « '
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P JEAT  NOED
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A-25433

Illust. 9 - Wiring Circuit of Combined Current-Yoltage Regulator.
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5. OPERATION OF CURRENT-VOLTAGE
REGULATOR - Continued

Cutout Relay Operation - Continued

When the generator slows or stops, and the
battery voltage is higher than the generator
voltage, current flows from the battery to the
generator, It flows through the shunt winding
in the same direction as before, but the direc~
tion of current flow through the series winding
is reversed, and this causes the magnetic
fields of the two windings to oppose each other,
As a result, the total magnetic field is no
longer strong enough to hold the armature
down and the spring tension pulls the armature
away from the winding core and the points
open, breaking the circuit between the battery
and the generator,

Current-Yoltage Regulator Action

The combined current-voltage regulator con-
sists of a voltage~sensitive shunt winding and

a current-sensitive series winding wound on
the same core. Both windings work together
to insert a resistance in the field circuit, This
regulator is of the vibrating type. Due to the
added safety feature of preventing excessive
overcharging, the charging rate will never ex~
ceed 50% of generator capacity, regardless of
battery condition,

A feature of the combined current-voltage reg-
ulator-is that generator output increases as the
electrical load is added to the "L'' terminal of
the regulator. Since the load current by~
passes the regulator current winding, it has no
effect on the battery charging rate as long as
the total load does not exceed the maximum
output, which is controlled by the third brush
of the generator at operating speed,

6. ADJUSTMENT AND REPAIR OF CURRENT-VOLTAGE
REGULATOR

NOTE: Because of similarities in the two units
and three unit regulators, the procedure for
""checking'' and "adjusting'' are common for
both,

If the regulator fails to operate or if tests
show that the units are outside specifications,
check and adjust according to the procedures
given for the three unit regulator in Par, 3,
"ADJUSTMENTS,"

To avoid damaging the wire-wound resistor
beneath the base, extreme care must be used
in removing and replacing the cover, In order
that a good seal will be obtained, be sure the
rubber gasket is compressed before the cover
tangs are forced over,

155-1038. 5 :

Cleaning Contact Points

For cleaning the contact points, refer to the
instructions given in Par, 3 and Illust, 10,

’

INSULATORS | A-25423

llust. 10 - Disassembly of Upper Contact Support for Cleaning
or Replacement.

Cutout Relay Unit

The cutout relay requires three checks and ad=-
justments; air gap, point opening and closing
voltage. The air gap and point opening ad-
justments are made with the battery discon-
nected,

428

-1lust. 11 - Cutout Relay Air Gap Check and Adjustment.

1. AIR GAP: (Illust, 11)
FICATIONS, " in Section 1,

Refer to "SPECI-~

2, POINT OPENING: (Illust. 12) Refer to
"SPECIFICATIONS, " in Section 1,

éRIN,TED IN UNITED STATES OF AMERICA
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3, CLOSING VOLTAGE: {Illust, 13) Refer

to "SPECIFICATIONS," in Section 1,

Current-Yoltage Unit
The current-voltage unit requires two checks

and adjustments; air gap and voltage setting,

1. AIR GAP: (Illust, 14) Refer to "SPECI-
FICATIONS,'" in Section 1,

2, VOLTAGE SETTING: (Illust, 15) Refer to
"SPECIFICATIONS,'" in Section 1,

{llust. 12 - Cutout Relay Point Opening Check and Adjustment.

CAUTION: If the adjusting screw is turned
down (clockwise) beyond normal range required
for adjustment, the spring support may fail to
return when pressure is relieved, If this
occurs, turn the screw counterclockwise until
there is sufficient clearance between the screw
head and spring support; then, carefully bend
the spring support upward, with small pliers,
until contact is made with the screw head.
Final setting of the unit should always be

Page 7

1llust. 13 - Adjustment of Cutout Relay Closing Voltage.

approached by increasing spring tension; never
by reducing it, In other words, if the setting
is found to be too high, the unit should be ad-~
justed below the required value and then raised
to the exact setting by increasing the spring
tension, Be sure that the screw is exerting
force on the hanger,

(Continued on next page)

Air Gap Check and Adjustment

lllust. 14 - Current-Voltage Uni
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VOLTAGE REGULATOR

Section 17
Page 8

i. ADJUSTMENT AND REPAIR OF CURRENT-VOLTAGE Regulator Spring Replacement

REGULATOR - Continued
When the current-voltage unit is out of adjust-

ment or requires spring replacement, the
following procedures must be followed:

When installing a new spring, care must be
taken to avoid bending or distorting the spring
supports or armature hinge, Preferably the
spring should be hooked at the lower end first
and then stretched upward (by means of a
screwdriver blade inserted between the turns
or by the use of any other suitable tool) until
the upper end of the spring can be hooked. Do
not try to pry the upper end of the spring over
the spring support, Adjust as described under
"VOLTAGE SETTING OF CURRENT-VOLTAGE
UNIT."

Replacing Contact Support Bracket

The current-voltage unit contact support
bracket can be replaced by the diagram shown
in Illust, 10, New bushings should always be
used when installing a2 contact support bracket
Illust. 15 - Adjusting Voltage Setting of Current-Yoltage since the old bushing may be distorted or
Regulator Unit. - damaged,

$8-1038. 9-58. PRINTED IN UNITED STATES OF AMERICA
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IGNITION COIL, SPARK PLUGS AND BATTERIES

Section 18

IGNITION COIL.

-~ 1. DESCRIPTION

The ignition coil transforms the low voltage
of the batteries or generator into high voltage
sufficient to jump the gap at the spark plugs,

A coil resistor in the manifold switch~to~igni-
tion coil circuit on the TD~14 (142 series) and

TD=-20 (200 series) crawler tractors only, elimi~
nates the possibility of the coil overheating if the
engine is operated too long on the gasoline cycle,

There are two windings in the coil, The pri-
mary winding is composed of a comparatively
few turns of heavy wire wound on the outside

of the secondary winding. The secondary wind-
ing is composed of many -thousands of turns of
fine wire,

Unless the coil is hermetically sealed, mois~
ture, rain, snow and road splash, and high
pressure washing, particularly when the en-

Page 1

gine and the coil are hot after working, will
decrease the service that could otherwise have
been expected,

2. REMOVAL
Remove the electrical leads from the coil,

tagging each to facilitate correct repla.cement
Remove cap screws which secure the coil,

3. INSPECTION AND REPAIR

Clean the terminals and lead ends. No repairs
should be attempted if the coil is inoperative;
replace with new,

4. INSTALLATION

Install the coil in the reverse order of removal,
Be sure the connections are secure.

SPARK PLUGS

5. DESCRIPTION

Spark plugs are made with a central electrode
imbedded in porcelain or mica insulation which
is securely clamped in the metal spark plug
body., Attached to the lower end of the spark
plug is the grounded electrode, The two elec~
trodes are separated by the spark gap.

The function of the spark plug is to furnish a
spark which jumps the gap and ignites the mix-~
ture of fuel and air,

A copper gasket is placed at the threaded end
when the spark plug is screwed into position,.

CAUTION: Never touch the spark plugs or the.
spark plug high tension cables while the engine
is operating,

6. REMOVAL

NOTE: Before removing the spark plugs for
inspection, blow the dirt away from the base
of each plug to prevent the dirt from falling
into the combustion chamber,

1, Disconnect the spark plug cables,

Unscrew the spark plugs with a standard
Remove

2,
spark plug wrench and flex handle,
the spark plugs and gaskets,

N 7. INSPECTION AND REPAIR

NOTE The condition of a spark plug and the
color of the deposits found on the plug along
with the type of deposits can be used in analyz-

ing engine performance. Refer to Illust. 2

through 7.

1.
vent and blow dry with compressed air.
(Continved on next page.)

Remove oily deposits using a petroleum sol-
Sand

IHust. 1 - Checking Diesel Engine Spark Plug Gap.
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SPARKPLUGS

7. INSPECTION AND REPAIR - Continved

blasting is the recommended method of cleaning
spark plugs.
be cleaned every 250 hours of operation.

Do not use a wire brush to clean the spark plug
electrodes. This will simply load the firing

bore with electrically conductive metal particles

from the brush and cause misfiring when the
plugs are reinstalled, Before setting the gap
on used plugs that have the grounded electrode
located directly above the center electrode, file
the center electrode flat across the end. Use a
wire gauge to measure the gap.

It is recommended that spark plugs

2. Never use any cleaning material on the in-
sulator that may crack or chip it« Such cracks
or chips will provide a recess for carbon de-
posits and provide a path for leakage of high
tension current to ground.

3. Never scrape the insulator,

4, Never bend the center electrode as this will
cause straining or cracking of the porcelain
insulator. If the electrode burns off shorter
than the shell skirt, replace the plug.

INSPECTION

REMEDY

1. Inspect for cracked or blistered porcelain,

2. Inspect for dirty or burned electrodes,

3. Check gap between electrodes.

4, Inspect cables for defective insulation.

Replace spark plugs as necessary,

Clean dirty electrodes by scraping, brushing,
or sand blasting, Replace spark plugs having
excessively burned electrodes, The spark-
ing surface should be filed flat to obtain maxi.
mum firing surface,

Adjust to ,023 inch, Use a round wire gap
gauge and pliers, (Illust, 1,)

Replace oil-soaked, worn, cracked or other=-
wise damaged cables to eliminate the possi-
bility of misfiring from this source,

1Hust. 2 - Broken Insulator
{Careless Handling).

ISS-1038A (7-63)

or Cold

llust. 3 - Carbon Coating
(Rich Mixture, Oil Pumping,

Plug).

tliust. 4 - Streaked Insulator Top.
(Blow-by). :
PRINTED IN UNITED STATES OF AMERICA
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SPARK PLUGS

5. Never use graphite or other lubrlcants on
the threads of spark plugs, R

6. When removing or installing spark plugs,
use only a correctly fitting socket wrench, An
end wrench can easily slip and break the por-
celain,

7. Do not screw a cold spark plug tightly into
a hot cylinder head, Allow the cylinder head
to cool first,

8. If a spark plug is thought to be faulty, it
should be tested in a spark plug tester,

8. INSTALLATION

1. Before installing the spark plugs, clean the
seat around the spark plug holes in the cylinder
head,

2, Check the spark plug gaps. (Illust, 1,)

Illust. 6 - Badly Burned
{Pre-ignition or Poor
Cooling).

HHlust. 5 - Split Insulator (Bending
Center Electrode).

STORAGE BATTERY » -

" 9. GENERAL

The purpose of the storage battery 1sto pro-
vide energy for starting the engine and to sup-
ply, for a limited period of time, electrical
loads exceeding the output.of the generator,

The amount of energy that a fully charged bat-
tery can produce depends primarily upon the
size and number of the plates,

3., Screw the spark plugs into the cylinder
head using a new copper gasket with each one,

Do not tighten more than enough to compress
the gasket to seal the plug and assure a good
heat transfer between the plug and the cylinder
head. Torque the spark plugs to the amount
shown in Section 1, "GENERAL." If a torque
wrench is not available, tighten plug 1/2 to 3/4
turns past finger tight.

NOTE: If insufficient torque is applied, the
plug gasket will not compress and seal proper-
ly, also heat transfer from the plug to the head
will not be sufficient to keep the plug cool, pos-
sible causing pre-ignition. An excessive
amount of torque could change the carefully set
plug gap or break the insulator seal, or the
insulator itself could be distorting the plug shell.

4, Connect the spark plug cables in the proper
firing order.

ilust. 7 - Worn Side Electrode
(Loose Plug or Too Hot):

The total energy that a good battery can pro-. ‘

" duce when at full charge is indicated by its

ampere hour rating., A l120-ampere hour
battery has greater capacity for storing en-
ergy and doing work than a 100-ampere hour
battery because the 120-ampere hour battery
bas larger plates or a greater number of
plates. »

(Continued ‘on next page.)
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9. GENERAL - Continued

The ampere hour rating of a battery is usually
stamped or printed on the battery case,

A battery should be maintained at not less than
3/4 full charge in normal operation., If it is
found that the battery is less than 3/4 charged,
it is almost certain that some condition exists
which should be corrected,

10. COMMON CAUSES OF BATTERY FAILURE
1. Resistance in the charging circuit,

2, Defective generator or slipping generator
drive belt.

3. Improper regulator adjustment, or faulty
regulator,

4, Overload due to defective starting system,
or excessive use of accessories,

5. Dirt and electrolyte on top of battery caus-
ing a constant drain,

6. Hardened battery plates, commonly called
''sulphation,' due to the battery being in a low
‘state of charge over a long period of time,

7. Physical defects such as shorted cells,
loss of active material from the plates, broken
terminals, etc,

It is important to note that, of the seven com-
mon causes of battery failure listed above, the
first five causes are outside the battery. Any
one of these conditions will result in a battery
being at less than normal state of charge.

The sixth cause listed can result from any one
of the first five causes, That is, sulphation
occurs when any condition causes the battery
to be undercharged for long periods of time,
5 When a battery becomes sulphated, it will not
accept a normal rate of charge and also, its
-capacity decreases, Sulphatlo/n can usually be
‘overcome by prolonged slow charging or by
discharging the battery completely, letting it
stand discharged for 6.to 12 hours, and then
recharging it slowly,

.. The causes of battery failure listed in par, 10
v\\(sub par. 7) are the defects that can occur in
the battery itself, If shorted cells or loss of
active material from the plates occurs when
the battery has been in service for less than
its guaranteed life; it is usually a result of
overworking or overcharging of the battery.
Cracked cases, broken terminals and, also,

"

1$5-1038A (7-63)

shorted cells can be caused by improper handl-
ing of the battery or a faulty battery carrier,

NOTE: When a battery fails, do not be satis=
fied to merely recharge or replace it, Find
the cause of failure to prevent recurrence,

11.. BATTERY VISUAL INSPECTION

The battery should always be very carefully
inspected before the actual testing is done,
Many undesirable conditions can be seen and
corrected before they result in battery failure,
Other visible indications are very important
when analyzing the hydrometer readings,

PROCEDURE

1, Inspect the battery case for cracks and
leaks,

clamps, and cables
corrosion,

2. Inspect battery posts,
for breakage, loose connections,
and other faults,

3. Note whether the top of the battery is clean
and dry, Dirt and electrolyte on top of the
battery causes excessive self-discharge.

4. Be sure that the cell vents are open,

5. Be sure that the battery carrier is solidly
mounted and in good condition, and that the
battery hold-down is properly tightened., A
loose battery carrier or battery hold-down
will allow the battery to be damaged by vibra-
tion and jarring. An excessively tightened
battery hold-down may buckle or crack the
battery case,

6. Inspect battery for raised cell covers or
warped case which may indicate that the bat-
tery has been overheated or overcharged at
some time, This may be important when
analyzing the results of the electrial tests,

7. Inspect electrolyte level, If electrolyte is
below the top of the plates, add water, If not
below the plates, make hydrometer test be-
fore adjusting electrolyte level,

8. Note the ampere hour rating of the battery
(usually stamped on the case), If not indicated,
refer to the manufacturer's specifications for
battery capacity.

NOTE: Make battery visual and hydrometer
test, then sée battery test indications and
recommendations, - (Par, 15,)

/
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STORAGE BATTERY

12. SPECIFIC GRAVITY TEST Test Indications
A hydrometer is used to test the spec1£1c grav- 1,250 to 1,290 specific gravity ~ normal state
ity (weight) of the battery electrolyte, The of charge,
weight of the electrolyte indicates the approxi- :
mate state of charge of the battery, A tem- 1.290 specific gravity or above - Possible
perature corrected hydrometer must be used overcharging; voltage regulator setting and
when testing specific gravity of battery fluid regulator ground must be tested,
so that the hydrometer readings can be cor-
rected for the effects of the temperature and Less than 1,250 speciﬁc gravity - Under-
the true specific gravity determined, charged; entire charging system must be

tested,
NOTE: If water has been recently added to the
cells or the battery fast-charged, the hydrom- Specific gravity readings vary ,025 or more
eter reading will be false, between cells ~ Loss.of acid or defective cell,
1. Remove cell caps, being careful to keep CAUTION: Some tractor batteries and 'stay-
dirt out of cells, full" type batteries have approximately 20

points lower specific gravity at any given state
2. Draw enough fluid into the hydrometer from of charge than standard batteries. Refer to
one cell to raise the float off the bottom of the manufacturer's specifications for proper in-

tube but not enough for the float to touch the 7 formation,
top of the tube.

3. Hold the hydrometer straight so that the

neck of the float does not touch the sides of 13. FREEZING POINTS OF ELECTROLYTE
the tube, and take the reading at eye-level, )
' The electrolyte of a battery will start to freeze

4, Return all the fluid from the hydrometer to {(first ice crystals begin to appear in the elec-
the cell being tested and record the reading for trolyte although it does not freeze solid until a
that. cell, lower temperature is reached) approximately
o ‘ as indicated below (specific gravity readings
5. Test the remaining cells in the same man- corrected to 80°F,):
ner, Then note the reading on-the thermome-
ter on the side of the hydrometer and correct 1,280 sp, gr. . » o o Freezes at - 90°F,
E}c: standard reading at 80° F, by referring to 1,250 sp. gr, + + +» « Freezes at - 62°F,
e table following. 1,200 sp, gr, e« o« « o Freezes at - 16°F,
1,150 sp, gr, e « +» » Freezes at + 5°F,
“~At the™top of the table find the celumn headed 1,100 sp, gr, . « « . Freezes at + 19°F,

by the temperature nearest to the electrolyte

temperature; find in that column the figure
nearest the observed specific gravity reading 14. EFFECT OF LOW TEMPERATURES ON BATTERY

and trace horizontally across to the 80°F, PERFORMANCE

column, The figure in the 80°F, column is

the true electrolyte specific gravity and should. Battery capacity is greatly reduced by cold a
form the basis for any adjustment, cold has a decided numbmg effect on the S

electro-chemical action in the battery, The
following comparison indicates the reduction -

0°F | 20°F | 40°F | 80°F [100°F{110°F]120°F in cranking power of a fully charged battery

= ] i B when the temperature of the electrolyte drops

1.251]1, 243]1,236|1,2201.213(1,209(1.205 from 80°F, to 32°F, and to 0°F,

1,261]|1, 253| 1,246 1.23011,223)1,219(1,215 )

'1.271}1.263}1.256 1,24011.233{1,229]1,225 80°F.| 100% l

1,281[1.273|1.266]1,250(1,243(1,239(1,235 » ‘

1,29111,283|1,276|1.260[1,252[1,248]1.245 32°F.| 65%

1,301:(1.294}1.286.[1,270]1.262.11.258[1.255

J1.312]1.304 1.296; 1.280]1.272 1,268 (1,265 0°F.I 40% |
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5. BATTERY TEST‘;INDICATIONS AND RECOMMENDATIONS

RECOMMENDATIONS

‘The battery is overcharged, See NOTE 2.

The battery is undercharged Recharge to full specific gravity.
See NOTE 1 on next page.

: 'Low temperature reduces capacity by retarding chemical reaction.
Slow-charge battery until temperature is at least 60°F,, and re~
check specific gravity,

2
K

HARD PLATES Battery plates become hard (sulphated) 1f the battery is not main-
ERaR tained above approximately 1,240 specific gravity, Cycle the bat-
tery by discharging completely with a lamp 1oad then recharging
at a very slow rate, See NOTE 1,

Sometimes a new battery does not reach full capacity until in normal
|use for 60 to 90 days. If necessary, as in cold weather, the battery
can usually be brought qu1ckly to full capacity cychng

A battery gradually loses actlve roat erial from the plates in normal
use, and more rapidly if overwork d..-When too much active ma-
ter1a1 has been lost, the battery cannot:be depended upon for cold
weather starting or ‘other severe oper Lt n even; ‘when fully charged

and can be considered to be

_Ef?»ECTIVE CELLS A defect1ve cell or cells wil "e_‘_,sult in low capacity and is indicated
e S ravity readings between cells,

by wide variation in spec1f1c :

‘11 A'battery must be maintained at a specific gravity of at least l 250 to prevent sulphation
1ng) of the battery plates, to assure cold weather startmg d norma,l battery life, Under-
g can be caused by low voltage regulator setting; high charglhg circuit resistance, high
ng motor amperage draw, faulty generator or generator drive belt excessive use of
€ sorles etc,

- Overcharg1ng of a battery can be caused by hlgh voltage regulator sett1ng or the battery
osed torabnormally high external temperatures, -Overcharging is indicated by excessive
extremely hlgh specific gravity and eventually, raised cell covers and warped

e
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