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FOREWORD

Dicsel engines have today assumed a position of imporbanes in tha
field of power development. Because of their inherent chinraeteristies of
high thermal efficiency, they have become the answer to i long standing
demand for more economical power. The entry of CONTINENTAL
MOTORS CORPORATION into the Diesel field was made only after
extensive research had enabled them to produce a [escl engine which
would maintain the reputation earned in over 50 vears of leadership in
the internal combustion engine industry.

Continental. Red Seal Diesel engines are designel for vugged serv-
ice and are simplé to service and maintain; they are capable of pro-
ducing smooth dependable power, with excellent fuel economy.

Good operation and a planned maintenance program as outlined in
this manual are of vital importance in obtaining maximum engine per-
formance, and long engine lifé. The instructions on the following pages
have been written-with this<in mind, to give the operator a better
understandmg of the various problems which may arise, and the man-
ner in which these problems can best be solved or avoided.

The operator is cautioned against the use of any parts, other than
Genuine Continental Parts for replacement or repair. Genuine Continen-
tal parts have been engineered and tested for their particular job, and
the use of any other parts may result in unsatisfactory performance and
short engine:life: . Likewise, Continental distributors and dealers, be-

cause of their close fachry relat.lons, can render the best and most,. -

efficient service,

(ontinental Motors [o m@_u

MUSKEGON. MICHIGAM
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Figure 4
TD427 Industrial Diesel

Figure §
- RD372 Industrial Diesel
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_SIX_CYLINDER_DIESEL_ENGINE SPECIFICATIONS. .
MODEL 1D-427 1D-6427 RD-572 RD-4572 $D-802 $D-4802
"
No. of cylindars § 6 § 6 6 6
Bore ond stroke 4.5/16x 47, 4518 x 4 83 x 53 432 5% 59/16 x5, 5-9/16 x84, g
Displacement, v, in. 427 427 511 512 802 802
Compression Ratio 14.4:1 14.4:1 14.49:1 14.49:1 14.7:1 147
BHP 137 ot 2200 146 ot 2600 154 at 2000 172 ot 2400 202 ot IO_OG 225 at 2200
Torque, 1b f1, 336 ot 1400 336 ot 1600 428 ot 1300 428 ot 1300 &20 at 1300 620 gt 1300 :
0il Press, ot 1800 RPM 40-50 40-50 55-65 55-65 55-43 £5-6% ,
S, ot idling 7 7 7 7 7 7 o
( Firiog order 1-5-3-6:2-4 153624 15.3.6.24 153624 153624 153624 ]
icin brg, 1. Wax1y, 24 11% Wex159/64 3y, x1-59/64 W, x1% Wx1y f_
(4) tntermadiate W 119, W 1% Wax-13/16 - 3 x113/16 W, x 2y W, x 2% ;
Center M x 1%, 2% % 2%, Y, x2Y, 3y, x 29, 3, x3 '31/4 {1 :
Ror Wya2B/3 VRx2/32 22532 3 x2-15/32 ", x93, 3%, £ Y
D, aud Langhh B/ BN I axtas/e I AT F
" Cromkense only ' . - 7 " 1 p
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INFORMATION FOR ORDERING- PARTS

"When ordering parts, refélt::-t(; ihe engine name plate attached to side of the cvlinder block. which
includes the following data: '

3

L’anfinenfal
Motars [orpn

DETROIT & MUSKEGON, MICH.

MOTOR NUMBER

el RD572 . ~-ENGINE MODEL
Bouea : / N
’ . l PATENTS: . SPEC. NUMBER !

1.605.040 . o9 743275 1 H17 390
669 £ LB 7S 09 1 ORS 0l
o03asgs I24 d 2013157

g7 2065630 20BOERZ 2137802

TAPPET CLEARANCE ENGINE Ol
exH N suvver IR
Py INT. [ 20 | wiINTER HIADE S
Figure 9 ‘
Nomepiate

R SIS L S — S

. ALWAYS INCLUDE THIS INFORMATION ON YOUR PARTS ORDER.




CONTINENTAL -SIX CYLINDER- DIESEL. ENGINE MANUAL Pﬁé" ‘7"‘““ T

[

SEC'I'ION I
GENERAI. INFORMATION

ey Al TR

——

. U Y- et e R

EI.EMENTARY PRINCIPLES OF DIESEL ENGINES

In order to dispel any mystery there may be
with regard to the diesel engine and how it oper-
ates. let us take a moment to eompare any one of
our Continental Red Seal Diesel Engines with

its rasoline counterpart.

Mechanically, the two are alike. Both have
pistons moving up and down in cylinders with
connecting rods attached to a crankshaft con-
veriing the reciprocating motion of the pistons
into a rotary motion; valves in the cylinder heads
opef'ated by a camshaft and push rods; the in-
take valve to admit air into the cylinder and the
exhaust valve to permit the disposition of burned
gases. The camshaft is driven through a train
of timing gears so that the opening and closing
of the exhaust and intake valves ‘are properly
timed with the stroke of the piston and crank-
shaft,

The engines are 80 much alike in exterior
appearance that the only way most people are
able to ‘distinguish between them -is to. look for
the earbnretor and dlstnbutor on the,gaaolme
ensmefor mjectmn pump on ' the: M s

o Bot.h operate on mlxtures of hqmd fuel and -
air inside the combustion chambers. The ignition
of these mixtures under preassure and the subse-
quent expnnsmn fummhen the power to drwe the

In a gasoline engine desired propor_tions of
both fuel and air are mixed in the carburetor
before entering the cylinder through the intake
valve.

In o diesel engine, only pure oor s drawn
intor the cylinder through the intake valve and
compressed. At the proper time & measured quan-
tity of fuel is injected into this compressed air

thus forming a combustible mixiure.

To furlher iilustrate this, on page B we
show what actually takes place in the gasoline
and diesel engines during the four strokes in any
one cylinder.

In a gasoline engine the suction or down-
ward stroke of the piston draws in a combustible

‘mixture of air and gasoline which is'compi'essed

by the upward stroke, then ignited by an-electric
spark whereupon the expansion of- this. com-
pressed mixture begins, forcing the piston down
on the power stroke and upward on the exhaust
stroke which follows.

In the diesel engine, the piston -on the

‘down stroke draws in clean pure air which is
- compressed on the upward stroke. At: thermper

. instant, fuel is injected into this comm‘uaed air

- which then ignites from the heat of compmu;on
causing the expansion of the mixture, forcing the,
piston down on the power stroke and up on the
exhaust stroke.

The compreasnon ratlo of diesel engmes m .

i
v
P
1
]
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GENERAL INFORMATION

6 CYLINDER DIESEL STROKE | 6 CYLINDER GASOLINE

v N : fuil
'Lg ,‘l‘d{l INTAKE I INTAKE ST
b q f?{i_!:g R s i . -1 The properpruportien-oﬂ-—----' —— -y
. ol Air "only” is ‘dfawn_into gasoline and air mixed by iny
Rt I <& the cylinder- through- the the carburetor is drawn -
open intake valve by the into the cyvlinder through

suction created by the
DOWNWARD moving
piston,

m X > = F

the open inlake valve by
the suction created by
the DOWNWARD mov-
ing piston.

COMPRESSION
The intake valve is now
closed and the air in the

cviinder s highly com-
pressed Uy the UPWARD
MOVING piston. This
high compression of the
air raises the tempera-
ture to between 900° and
100° F,

INIJECTION AND
COMBUSTION

At a definite point, short-
ly befare the pistoen
reaches the top of its
stroke, fuel is injected
into the eylinder by the
- gpray nozzle. The fuel is
ignited by the heat of the
highly compressed air.

POWER

The expansion of the
..gases resulting from the.
. .burning of this mixture
the piston, driving ‘it

[ B [

zo—lﬂmmﬂ-pZOn

ZO==~AMmM4WF -
ZO0="=F D -

COMPRESSION

The mtake valve b= now
closed and the mixture
is compressed by the UD-
WARD moving piston.

IGNITION AND

COMBUSTION
At a definite point, short-
ly before the piston
reaches the top of its
stroke, the spark plug
fires and ignites the com-
pressed mixture.

‘exerts pressure on top of | '

POWER

The expansion resulting
from the combustion of
the air-fuel mixture ex-
erts pressure on top of
the piston, driving it
DOWNWARD. -

- EXHAUST
As the piston passes the
bottom of its stroke the
exhaust valve opens and
the burnt gases are ex-
- +by: the :now:.U

_ EXHAUST

As the piston passes the
battom of its stroke the
exhayst valve opens and

PR S

“ oLm e LR
age &Y snels oL F2e

Figure 10 — Comparison Between Disss! and Gasoline 4 Cycle Opertion. ~

tlhe
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It is a well known fact that the tendency in
gasoline engine design, is to increase compression
ratios in order to obtain more power and greater
efficiency out of the engine, without increasing

the bore Mk&WM@umdummmwalM'

- mately 1800 pounds per square inch.

- - ever, limited by the“octane’ number of the-fuels
" -available and the desire to kéep combustion

chamber temperatures dewn to prevent
ignition.

A diesel engine is not controlled by these con-
ditions, consequently, compression ratios in the
neighborhood of 15 to I can be used with entire
satisfaction since there is ne possibility of the
air in this engine igniting until injection of the

pre-

THE CONTINENTAL DIESEL "‘ENGINE

Tuel provides a combustible mixture. This high
compression in a diesel cduses the-temperature of
the air to rise under compressxon to:approximate-
Iv 900° Fahrenheit, which s far abovi he-igni-

To summarize, both ‘engines -are heat eﬁgmes S
of 'the internal combustion type, the power in each
cage being developed from the expansion of the
mixture of air and fuel after ignition occurs.

Since the amount of expansion is directly re-
lated to the compression, the diesel is able.to de--
liver more power from a given quantity of fuel.
This is basically the reason for its superior effici-
ency, which results in its saving in fuel cost,

THE CONTINENTAL ~(ustioned Power” DIESEL ENGINE

Continental Red Seal Diesel Engines are the
four-strokecycle type and developed to operate

“efficiently on Commercial Diesel FEngine Fuel

which, when injected into the combustion cham-
ber, i3 ignited by the heat of compression, with-
out other ignition aids.

In order to clarify the features of Continental
Design, we will go through a complete cycle of
events for one cylinder, even though it means re-
peating, to a certain extent, information given in
& previous section.

1. The piston on its downward stroke, draws
in a charge of clean fresh air, through the
open intake valve and intake manifold which ia

.unrestrictad except for the oil bath air cleaner.

2. On the upward or compression stroke, the
gir i3 forced into the combustion chamber and

- energy cell where it is compressed approximately

15.to 1. Compressing it to this high ratio, raises
its - temperature to between 900° and 1000° F.
» 8. Near the top of the eompresswn stroke,

combustion chamber under pressure of approxi-
(Fig. 11).

This injection takes the form of a solid core pass-
ing directly from nozzle **C” across the combustion
chamber “B” into the opening of the energy cell
“A”. This solid core is surrounded by a conical
spray which upon enfering the heated air in the-
combustion chamber, ignites and starts the com-
bustion. . )

The air and fuel trapped in the energy cell
likewise ignites, Fig. 12, but due to the design

- . . . --I::wr -
.. . &

thc il built up it od and is
permittad to. expand only through the- meumd-
. opening, back into the combustion chamber where -
- its modified force against.the head of the pisten -

continues well through the power stroke. ]

.'\..

hl.dod lafo Combwbo Cbmubu (Top View)

e
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"THE CONTINENTAL DIESEL ENGINE

Figure 13
Power Stroke

It.ig this reaction, wherein the full pressure :
of combustion is notfhérmitted to reach the piston |
in one heavy, sharp build up. of powér _but in-
stead is control]ed and “extended over .a longer
portion of the’ downward"stroke, that? -provides.... . ..~

foundation for the name Cushioned Power” i

4. Near the end of the power stroke, the ex-
haust valve opens and as the piston starts up on
the fourth and final stroke of-the cycle, the
burned gases are forced out through the exhaust
system.

This design makes it possible to huild a Diesel
Engine that is comparatively light in weight,
without sacrificing power or engine life.

LBS PER SQ.INCH -

=T

TR refeind
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SECTION i
 FUELS & LUBRICATION -

"FUEL OIL RECOMMENDATIONS

| Diesel fuel oil gelection, handling and filtration is of great importance. The fuel not only supplies
: the encrgy for all the work- done by the engine — it also Inbricafes the parts of the fuel injection

svstem which operate with very close tolerances Fuel oil that contains water, abrasives, or sulphur in
excess of owr recommended specitications can cause extensive damare to the engine.

DIESEL FUEL OIL SPECIFICATIONS

{ Continental Bed Seal Diescels have been designed and developed to use Grade. 22D Diesel Fuel 04
‘ which van be a cracked residual, a blend or preferabdy, o straight-run distilate having the following
tuel characteristics:

- - [nduostrial and Transportation
(,h_]“.t*fl. F:Ii:lA Effect Aurienltural Hizh Speed Engines
aracteristies Dieschs 1800 REM Max. 2400 RI'M Max.
. o Lower Gravity Fuels con-
AL Gravity @ 60° F tain mare heat Units/Gal. } 30 -40 30- 40
( . Indicative of Tgnition ] . . oL
- Cetane Number Quality, Higher number— 40 minimum ' 50 minimum
better Starting and Idling. J- -
Volatility: To prevent premature va- ] - - . Lo
irs . . porization during hot 320°F, minimum 320°F. minimum
Initial Beiling Point weather operation. Ji :
‘Less smoke with fuel ut
; . low 50% & 90% Recovery )
i 50%¢ recovery }l;'fmhpemt";es' ‘ot . 580°F. maximum 525°F. maximum
igher end points only =no . . .
90% recovery Eartiz_l_ll)r burn, causing G'JOOF' maximum 600°F. maximum
End Point uild up of deposits in en- 700°F. maximum -700° :
ergy cell and nozzle, caus- . 700°F. mumum
: ing pintle sticking and . _ : B : - :
R smoke. B 2
‘_ T Lower % récovery' indi-
i e v . : criutes heavy oil’ fractions
1.+ Distillation Recovery which cause smoke and
: ' poor combustion.
: . Sulphurous acids ecorrode
Total SUIphur and increase engine weur. }

“Discolo¥ntion or pitting on -}
‘polished. co per. stnp
oW s :

Oﬂ‘ﬁ”m‘;
ntnte 1o prevent, clomzing
dueto cnnsenhpg wax.
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trrade = 1D Piesel Fuel Oil i3 a distillate fuet
el of higher volatility which may be used in our
vugines except those having Bosch. APE pumps.

Puw fuel ondy from reputable refineries and
distributors and specify fuel for high-speed diesel
engine operation which meets the.above spec:ﬁ-
cu.f.tun.\.__- ........ - -

CONTINENTAL SIX CYLINDER DIESEL ENGINE MANUAL"
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WARNING
Bosch A.P.I. Injection Pumps require
#2 Diesel Fuel Ol to insure adequate Jubri-

cation of the pump assembly.

HANDLING AND STORAGE

Alwavs strain or filter fuel before filling sup-
nlv tank — it is exsier and cheaper to remove dirt
from the fuel BEFORE it finds its way into the
enrine fTuel system.

The storage tank should be constructed for
fuei oil storage with provision for removal of ac-
cumulated sludge and water — which should be
done at regular 10-day intervals.

In addition, ihe fuel should be filtered be-
tween the storage tank and the dispensing pump.
Double filtering is preferable and the filter equip-
ment should be maintained as recommended by
the manufacturer, K

The open end of the dispenser funnels, meas-
ures and containers should be covered, when not
in use, to prevent the entrance of dirt or moisture,
and should be kept scrupulously clean at all times.

FUEI. SYSTEM PRECAUTIONS

.Fill the fuel tank at the end of each day
to keep condensation to a minimum,

"When emptying a drum of fuel oil, agitate it
as little as possible and leave about 1" of fuel,
which may contain sediment or water, in the bot-
tom of the:drum.

2. Shut. off fuel supply valve at fuel tank

of fuel

when dmconnectmg lmes--—to save needleu ‘waste

o e TR I

el

3. There must be s 10# minimum fuel pres- -

sure delivered to the Bosch'-fuel injection pump
inlet through the final-stage filter or 10#. vacuum
at the Roosa pump inlet which may be determined
by using a gage, with a tee connection at pump

- 4. Drain first stage -fuel filter daily:
will also prevent ice damage to the filtering ele-
ment where freezing temperatures are en-
countered.

TR

1]H"PRIMA»<‘- i

' FILTER

Figure 16
Two Stages of Filtration with the Roosa Pump

5. DO NOT USE WASTE OR LINTY

RAGS AROUND FUEL CONTAINERS OR
FUEL INJECTION EQUIPMENT.

6. Use of clean fuel and daily care'foi.‘ the -
first-stage filter will prolong the life of the ﬁnal-,..-;

stage filter. For further details see Section Vl
Fuel Injectwn.

“This
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Diesel Engines- operate with much higher
pressures in the combustion chambers than their
gasoline counterparts,. Dhiesel fuels have wuch™
higher end pointsg, that is, heavier ends of fuel
which do not vaporize readily and burn com-
pletely. This results in a tendency to form de-
posits in the.combustion area as well as in the
ring grooves which could cause clogging pf energy
cells, rings sticking in the grooves and poor per-
formance in general with resultant rapid wear
and increased maintenance expense.

o eounfeeaet hese conditions, the choice of
Forsin nd Debivicnting oifs st be marde according
to the specitieations. Fuels and Fuel Specifications
have been deabt with on pages 11 and 12,

Oils used in the Lubrication System must
hive certain qualities to provide a satisfactory
wil 1ilm on friction surfaces to minimize wear,
to protect bearings from corrosion and to keep
engines free from harmful deposits.

nded with additives to provide this protection.
They are better able to resist oxidation resulting
from the higher operating pressures found in the
Diesel and at the same time hold combustion by-
products in suspension until removed when the
oil is drained.

( . Lubricating Oils for Diesel Engines are com-
pou

Diesel Engines are generally used in heavy
duty operation. The American Petroleum Insti-
tute have classified oils for two types of service:
DG and DS — General Service and Severe Serv-
ice depending on the type of operation.

FOR SERVICE DG (DIESEL GENERAL).
Ag the name indicates, this D.G. oil is for~""
use in General or Ordinary service where diesel
fuel oil with less than .4% sulphur is used with
normal engine operation and maintenance.

LUBRICA'I'ION RECOMMENDATIONS

high temperature conditions or very l;ght or in-
termittent operation at low temperatures.

““While ‘0ils in this category-are; byv:no means— - - -

a safeguard against failure to follow proper main-
tenance procedures, they are absolutely necessary
where operating conditions approach those out-
lined in the preceding paragraph.

LUBRICATING OIL CHART FOR
SIX CYLINDER DIESELS

DPERATING CONDITIONS

JTEM. %.ALE.
Pl*iﬁ{\:\_T(!'gh ! NORMAL | SEVERE NUMBER
Below 10° Fl Service M3 E Serviee D‘i AW - 20%
10° ta 82° F| Service DG | Service DS T oW - 80°

32° to ‘-70" F._Senm- ﬂ(‘ 1' qer\we DS 30

Above ‘J!')“ F . Servire DC '

Q-‘rn(p D'\ 40

As in other internal combustion engines, oils
must be selected as to S.A.E. number grades in
accordance with the atmospheric temperature
where the engine is to be operated.

Except for the break-in period, designated

elsewhere in this manual as the first 50 hours,
select the grade of oil as shown in the above
chart.

While we are not in positicn te recommend
any particular brand of oil, there are numerous
reputable oils which meet the specifications, such
as Socony Vacuum QOil Company's Delvae, 900-
Series for Service DG and Delvac S200-Series for

_Semce DS.

If oils designated for Service DG or Semce

DS are not readily available, an “HD” high deéter- -
-gency oil-of any reputable brand may be used as
a wmporary expedient until the desnred type is -

obtained.

'Theaek_m ulled “multi-range viscosity” or .-

e et et 8
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CONTINENTAL DIESEL ENGINES have full
pressure fubrication through drilled passages in
. the cylinder block and crankshaft to all main and
.. - connecting.rod hearings as well as to the timing
— T géars, with “forced feed” to overhead valve ¥ocker’
arms, the overflow from which lubricates the tap-
peis. The oil pressure is automatically regulated
by a spring loaded Relief Valve.

Overhead valve rocker arms are lubricated
from the center main bearings on the TD series,
and from the Camshaft on the RD and SD.

The gear type ol pump s driven by a gear
cul on the camshalt and has scveral times the
capaciiy. tequired by the engine — the excess
heing by-passed or returned to the sump. Oil is
wupplicd the pump by a floating screen which
picks up clean oil from the upper portion of oil
in the crankease.

To insure piston pin lubrication and prevent
piston scuffing during the warm-up period — the
]:n"ge end of the connecting rods have drilied
spurtl holes pointing toward the thrust side of the

pistons, These line up with the oil hole in the ' Figure 18 .
. crank pin- so that once each revolution oil is Sectional View Showir.; Oil-Pump ]
sprayed-on the cylinder wall for lubrication. Rock- and Connecting Rod Spurt Hole ( K

er arm lubrication is of the “forced feed" type
frm_n the erankshaft intermittently on the TD
series, and from the camshaft on the RD and SD.

Pt R A T :.;"%5'7 Sk
Cas el s e Lubrication: Diogram, RD6S

a4
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e from-the- oil.to..prevent_these-injurious-materials. -
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OIL FILTER

A lubricating oil filter is provided to separate
and remove the grit, sludge and foreign particles

_from being circulated in the engine. This will pre-
"vent operating failures, prolong bearing life and
reduce maintenarnce expense.

Figure 19
Qil Filter

This by-pass type filter allows only a part of
the oil to circulate through the filter at one time;
however, ‘all the engine oil eventually passes
through and is cleaned. It alse includes a replace-
able element which collects and retains all the
foreign matter.

Eve‘ntually the minute passages in the ele-

‘ment become clogged and unless replaced at regu-

lar intervals, ceasea to paas oil through and will
by-pass the oil around it. This results in abrasive
particles remaining in the oil and circulating to

" the bearings. To prevent this, replace the filter
-element every time oil is changed.

~carbon particles in suspension in the crankcase. .

ENGINE I.UBRICATION SYSTEM
OII. COOLER

e

Ilach of these engines 18" equmped w1th a
built-in oil cooler er oil- temperature regulator

AW hmh controls- the -oil tempemture—;mdireetwreia-«-wAHH e

Figure 20
Oil Cooler

In each instance the oil, under pressure, from
the pump passes through the oil cooler before en-
tering the main gallery line leading to the bear-
ings and other parts of the engine.

While this is specifically designated as an oil
cooler, it actually serves to bring the oil up to a
more satisfactory operating temperature along
with the temperature rise of the cocling water,
and at the same time limits this increase, to hold
it in direct relation to the cooling water, thus
preventing it from reaching too high a tempera-
ture to satisfactorily lubricate the engine and help
to cool the parts with which it comes in contact.

OIL CHANGE FREQUENCY -

Engine oil does not “wear out” However,
heavy-duty detergent oil in Diesel engines be-
comes centaminated from by-products of com-
bustion, dirt, water and unburned fuel entering
the crankcase, and the detergents holding the
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: ‘ENGINE LUBRICATION SYSTEM

In normal operation, the Continental Diesel
engines should have the oil and filter-element—-
changed after every 50 hours or 2000 miles of op-
_eration. The oil should be drained when the en-

gine is at normal oper‘ltmg temperature.

Olt. PUMP

The oil pump on the six cylinder diesel en-
gines is mounted on the center main bearing cap.
It is a gear type pump, with a helical gear on the
upper end of the shaft driven by a mating gear
cut on the camshaft.

The suction sereen is of the floating (Float-0)
tvpe and must be free to follow the level of nil in
the crankcase,

The pump supplies a quantity of oil under pres-
sure, well in excess of the engine requirements,
and is very rarely a source of trouble, If, for any
reason it does not operate satisfactorily, it can
be removed and repaired or replaced. without
difficulty.

Normal oil pressure under operating conditions
~ (@ are trom 4050 1bs. in the TD427 and TD6427 and
( 55-60 lbs. on the RD572, RD6572, SD802 and
SD6802, while at idle speed it should not fall

below 7 Ibs,

If the pressure fluctuates or falls below these
limits, STOP THE ENGINE IMMEDIATELY and
locate the cause. Refer to trouble shooting section
for procedure,

AIR CLEANER

Diesel engines, when operating, consume sev-

_ . eral thousand cubic feet of air per hour, Since

T ‘dusty air is full -of abrasive matter, the engine

- would soon wear excessively if the air cleaner did
not collect this dust in the oil cup.

| Air cleaners, if properly serviced, will re-
] move practically all foreign material from air
entering_engine. Their efficiency is mabenally
'decm.sod by lack of proper urv:cmg

,-: u-, .

.‘;'r*
i

£
'f_

" SHOULD NOT.HMAVE' RESTRICTIONS GREAT:

Figure 21
Air Cleaner

The length of time an engine may be per-
mitted to run before the air cleaner is serviced
depends entirely on operating conditions. In ex-
tremely dusty operations, this might be once or
twice a day, while in dust protected areas, the air
cleaner should be serviced when changing the oil.

Dirt or foreign particles removed from the air
settle at the bottom of the air cleaner oil sump.
This deposit must not- be penmtted to bmld up
to any quantity., . -

The mmdtty wﬁ.h which this bmlda up mdt-
cates how often the air cleaner should be serviced.

IT REQUIRES ONLY A COMPARATIVELY i
SMALL QUANTITY OF ABRASIVE DUST TO :
WEAR OUT AN ENGINE.

A glauud :air.cleaner servieing program.’ .f '
i g ﬁm m*en'mm h;ufwm -----

THE AIR CLEANER' mmmxm‘i

ER THAN 107, WATER.
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New or rebuilt Diesel engines should be
operated on the following running-in sched-
ule to assure better seating of pistons, rings
and bearings before heavy duty service un-
der full operating load,

1. Fill crankcase with SAE 10 oil {o high
level mark — regardless of outdoor lem-
perature.

2, Start engine and run-in at following
_schedule:

INDUSTRIAL
I3 hour warm-up period at 200 RPM (no
load). Check for leaks, oil pressure and
water temperature.
14 hour at 1000 RPM — no Joad.
4 hour at 1200 BRPM — 1) load,
load,

Y6 hour at 1500 RPM — 14

14 hour at 1800 RPM — Y% load.

During the first 10 hours, do not operate
at more than 3} load and then for only
short periods. And for the next 10
hours it may be operated under full load
intermittently only, for periods of not
more than 10 minutes at a time,

TRANSPORTATION

Start engine and run-in according to

following schedule:

l,g hour warm-up period at 800 RPM (No

Load)..Check oil pressure, water tem-

- perature and examine for leaks. . -
honrat 12003?!! : -mlond.la s

W

..)\

It the engine is bemg run-in ‘on & dyﬁa
- ., Iometer, the next steps should be:.

- o~ SRUNNING-IN" A-NEW-OR-REBUILT- DIESEL-ENGINE—

If engine.is being run-in, in the vehicle,
the next step, after the 14 hour at 2000
RPM — no load, is to drive the empty ve-
hicle for 1 hour, maintaining engine RPM
at 2000,

The vehicle may then be loaded and put
on the road, but operator should maintain
engine speeds between 2000 and 2200 RPM
for the first 100 miles and MUST, at no time,
operate with the throtile more than half open.

During the next 200 miles, the same on-
gineg KI'M should he maintained with 44
throttle, with occasional acceleration at full
throttle, for a maximum of 3 minutes at a
time. Longer periods of full throttle during
this stage of the break-in could cause scuffed
rings and other damage (o ihe engine.

Throughout the next 200 miles of opera-
tion, maintain engine speeds between 1800-
2200 RPM, at no time letting it drop below
this range while on the highway. Prolonged
periods of operation at full throttle must be
avoided, while, otherwise normal operation is
maintained..

Judicious use of throttle and gear shift
during the first 500 miles of operation, can
mean the difference between an unsatisfac-
tory engine and one that will give good per-
formance with a minimum of fuel, oil and
maintenance expense,

3. At end of first day’s operation —— while
warm: :
{ 1) Torque down cylinder- head studs to
.specifications, - . . -
(2) ‘Adjust intake and- exhanst va:lvae to
.-+ specified - clearances. .-

‘(3) Cheek cooling ‘system hoses and fan L E

belt tension and make needed adjust- -
ments from initial settings.

4. MhrSOhoumorsoﬂmﬂesopemtion )
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SECTION Ili
OPERATION

LT N -

rtrsriint 2 croem R

The person operating the engine naturally as-
sumes responsibility for its care while it is being
operated. This is a very important responsibility
since the care and attention given the engine goes
a long way in determining how long a period it
will operate satisfactorily before having to be
shut down for repairs,

Theseveral operations estahlished for care and
maintenance of a Continenial Red Sead Diesel En-

BEFORE ATTEMPTING

CHECK:

1. Lubricating oil level in crankcase.
A dipstick or oil bayonet gauge is located on

the right hand side of the engine near the lower -

flange of the crankcase.

It has high and low level markings, and oil
level must be maintained between these marks at
all times.

If the engine is new or rebuilt, the crankcase
must be filled to the high level mark. An engine
that has been in operation but has been shut
down for at least one hour, may require the ad-
dition of o} to bring the level! to the }ugh mark,
bt do not . overﬁﬂ.

gine are comparatively simple but instructions
set forth in the following paragraphs must Le fol-
lowed without deviation, in order that expensive
down time for repairs will not occur,

The entire aim in setting forth these instrue-
tions is to give you the benefit of knowledge and
experience gained over a long period of collabora-
tion between Engineering Research and Field
Service,

TO START THE ENGINE

CAUTION: When adding oil abwayvs use
the same make and grade as that in the
crankcase. If, in case of emergency, it is nec-
essary to mix oils, run engine only until a
new supply can he obtained, then drain
erankease and refill with new oil.

2. Cooling system.

Cooling system must be flled wlth water or
a solution of water and permanent type anti-
freeze in accordance with seasonal requirements.

If water, only, is used or if anti-freeze does
not contain rust inhibitor, this must be added
mmhntinmﬁontommtyofmolmg

FTm—
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3. Fuel Supply.
Be sure there is a sufficient quantity of good,
clean fuel,
Good fue! is that whlch falls well mthm the
specification listed: -
' Clean -fuel means fuel that has been stored,
tllnsportad and - handled.: ‘using - every.. pusable
: .mutim tq:.keep fmm plcking up du't or for—
e mzn matemls.
It is ensier - to keep dlrt out of the fnel than
to remove, once it is there,

LAt e T QV_‘»W’:

T n L riAg fI
;
. ¥
d“j.::rmlﬂ -m-rm}

My NELOCATES WS A’l :
PO ST AL . ,

Figure 24

Check with hydrometer, or other suntable equlp-
ment,
Terminals and cable connections must be
tight, clean, . and free from corrosion. - .
Normally all battenes are grounded on the
positive nda o
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. OPERATION

STANDARD INDUSTRIAL

TD2T and u‘m:«lm.ltation TDG427 have 12
volt starters and require one 12 volt 200 ampere-

operativns.

Industrial D572 and SD302 engines have 24
volt starters and require two 12 volt, 200 ampere-
hour batteries in series.

Transportation RD6572 and SD6802 engines
also have 24 volt starters; however the two 12
volt, 200 ALl bhatieries are in parallel and the 24
viodt starting circuit is obtained through a series
— pariltel switeh as shown in Figure 24.

6. Clutch

If engine is connected to its load through a
clutch, this must be released to lighten load on
starter and hattery.

CONTINENTAL SIX CYI.INDER DIESEI. ENGINE 'MANUAL"

T our battery for ubove fregzmg temperatures “wid "~
T iwWo simiTar It tevissTin paraltet for o P or-colder——— =T EE
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discharging of the battery.

Nearly all the six cylinder engines have injec-
tion pumps with hand primers to facilitate venting
dlld the fuel watem can be bled of air us follows:

e i f‘h.-‘r R ) o moiesd :, @ g s _V-q,,-.-u-- 1o

po';ltmn

(2.) Remove bleed plug from the top of the final
stage filter or loosen several turns without
disconnecting the hose connection at the
inlet to the injection pump.

Figure 26

(3.) Using hand primer, pump fuel from the
tank through the lines and, filters until a
solid stream without air bubbles flows.
Then tighten hose connect:on or vent plug.

{4.) Loosen connections at the nozzle holders
and crank engine with starter until fuel

flows without air bubbles. . Then tighten

the connections and engine:is -ready.;:to-




PN [

CONTINENTAL SIX CYLINDER  DIESEL ENGINE MANUAL Page 21

‘ . ' OPERATION

@ e
{ If engine fails to start after several attempts,
If the fuel injection pump is not equipped consult Trouble Shooting section.
wilh a hand primer, the engine may be turned 0. When engine starts, immediately check oil

with the starter for the above bleeding op-

erations : however, ample batter) capaclty is pressure on gauge, If for any reason pressure

B | .needed,. . . . o). _failsto.register.within thirtv.secondsspull-outs— ——
anlnes “lth PSB m]ectmn pumps and stop control to stop engine iimmediately., Inves-
no hand primer can be manually primed by tigate reason for fdilure .

removing the supply pump from the injec-
tion pump with the inlet and outlet lines in
place. Then by rotating the driven gear in
clockwise direction, fuel will be pumped to ¥ oaa
fill and vent the system. This method should :
he used to conserve battery capacity when a
reserve supply is not available.

STARTING PROCEDURE

I. Pull fuel stop control out to fully closed position
and crank engine over several times with starter.

Figure 29
Correct Operating Qil Pressure Range

6. If oil pressure is satisfactory, adjust: throt-
tle to control engine speed at approximately 1000
RPM. Always allow 1t to run until coolant tem-
perature reaches 160° F. before any load 1is
applied. ~

Poawer Unir Cm;m:h

2 Move fuel stop eontml in to wide open pomtlon.
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OPERATION
CHECK AFTER STARTING NEW
OR REBUILT ENGINE

1. While engine Is running idle to warm up, in-
spegt carefully for leaks or indications of leaks

“7in fuel lines, olling system or coolmg system.
Tlghten or make any-repairs necessary.” 7

2. When engine is thoroughly warmed up, slow
down to 600 RPM and allow it to idle for approx-
imately 3 minutes then stop by pulling out shut-
off control.

CON'I'INENTAI. SIX CYLINDER 'DIESEL ENGINE--MANUAL

3. Remove cylinder head cover and retorque
cyvlinder head stud- nuts,-and rocker arm support
retainer nuts to cpemﬁcatwn shown. in section X.

. check _tappet. clearance. _ Adjust, -if . reqmred
specification.

5. Neassemble cvlinder ‘head covers and tighten.
Engine is now prepared for limited operation
under load. ’

COLD WEATHER OPERATION

The requirements for satisfactory cold
waiither operation of Diesel engines differ some-
what from those of pasoline engines, This is
brought about, to a large extent, by a difference
in the fuels.

The Diescl engine depends on the heat from
the air compressed in the combustion chamber to
ignite the fuel when it is injected into this air.
It requires a temperature of approximately 900°
Fahrenheit in the combustion chamber to insti-
tute this combustion process.

Sub-zero operations require special #2 Die-
sel fuel oil of the type MIL-F-896 Class 3 which
will permit operation to — 40° F. In emergency,
when this fuel is not available, the regular fuel
may be diluted with high quality kerosene up to
50%c.

With engines standing out in temperatures be-
low freezing, difficulty may be expected in rais-
ing the temperature of the air in the combustion
chamber to the point where it will. mmte the

fuel even, though eompression presnm do meet

To meet:: thjs need, we have pmvided cold
starting equipment with which we actually inject

a metered quantity of ether base - ltartmg-ﬂmd

These oils are elassifed as HW-20 and 10W-30,

[t means that the first one when cold has viscosity
and other characteristics similar to a regular
S ALEL BW which is ideal for cold starting with its
reduced drag and hetter jubricating possibilities.
Then as the engine warms up and the temperature
of the oil rises, it assumes the characteristics of
an S.A.E. 20 oil, to better withstand the heat and
friction of normal operation. The same-thing
holds true with the 10W-30, so. choose your oil
with atmospheric temperatures at which the en--
gine is expected to operate in mind and let this
indicate the top number-grade of oil. .-For example,
if for normal operation, the specification calls for
an S.A.E. 30, then choose the 10W-30 for :ts cold
startmg charactenstlcs

COLD WEATHER sugmw —

compression to ignite theé fuel when :nJected mto’ =
a cold combustion chamber. R

A fully charged battery @ O‘F has only 40’7
of its capacity @ BO'F and the stiff engine oil -

4.-Start engine,-allow..it. to_:dle at. GOO_RPhIrandw_ -
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ELECTRIC MANIFOLD HEATER

(TO O°F)
. This is a 1000 watt, heavy-duty, nichrome
(';; wire electric heater — which screws into an adap-

ter elbow connection to the intake manifold inlet.
The starting procedure is to initially energize
the heater about 2 minutes — then crank the
engine. If the engine does not start in 15 sec-
onds, repeat the operation.
Manifold heaters and solenoid switches are
available in 12, 24 and 32 volt systems.

ETHER-PRIMER 'ARRANGEMENT

-USE THE FOLLOWING PROCEDURE
. . TO START: (FIG. 31) ~ .-

(1)~~Unserew:upper chamber B ; insert a fluid

~capsule and screw upper chamber back

in place.

(2)—Puil eap A and plunger to top of stroke
and then te bottom of stroke, which punc-

.+ tures the capsule and releases the ﬂmd

CON'I'_INENTAL. SIX CYLINDER DIESEL ENGINE: MANUAL Page 23 _
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Figure 30A
Wiring Diogrom and Picture of Heater

(6)—TUnscrew knurled cap “E™ to clean punc-
turing tool and. filter screen — removing
any particles of broken capsule as they
are soluble in moisture and clog orifice.

1/8 0. D, Tubleg
Primer Pump 0 Bpray Nozsle

1/% Pipe Tap Outlet

1/8 Pipe Tap Inlet

’{mo.;n.u_'g-;

e - oL

e et .
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CAUTION!

Starting fluid is highly inflammable, ex-
_plosive and toxie, (‘e!atm capsules dissolve-in

- CONTINENTAL SIX CYLINDER DIESEL ENGINE MANUAL

— —

T +

trial, and 50 minimum for Transportation, is a
definite requirement for easy starting and effi-
cient operation. We cannat cartion wou tae scii-
ously aboul obtarning Fuel from a vefinbie souree.

“

R :,The.d.istiliation-.rzfrlge{gfu. fuel-has.to be.con-..... .

water and soften at lngh temperatures

Thercfore, safe handling of fluid, capsules
amd plunger requires extreme. caution to
avold the following:

(1} —Ixposure of fluid and capsules to
open flames, sparks or hot surfaces.

{2y—Spillage or leakage of fluid.

(31 -=Breathing of fumes from fluid.

L oninet of capsules with water.

capsules  to  tempera-

120" F,

Torngre ol
tures ahove

() ==

MAINTENANCE OF EQUIPMENT
DURING COLD WEATHER

‘Certain maintenance operations must be
checked more carefully in cold weather, than dur-

ing the summer operation which includes: the

thermostats and water temperature control must
be maintained so that the engine is warmed up as
quickly as possible to 180° and remains at this
minimum or ahove during operation.

Fuel Filters—must be checked more often,
particularly the primary stage filter, to remove

all the moisture and condensation separated from

the fuel, otherwise this may freeze and stop the
fuel flow, thus necessitating a roadside rep'air or

a possibie service call for help. -

Lubrimtmg oil—must be watched more eare-
fully in cold weather to 'bé ‘sure thiit’ dlluﬁon
- not building up-in’ the cmkeue since, deﬁpite an

’(

pnecautmns. there may .be’ msxons when’amalh

quantities of raw fuel condense and. wash ddwn
the cylinder walls. This is more hkely to ‘occur
in engines that do not operate for extended

per:ods at comparatwely hlg-h spead a.nd pera-

trolled-"as well, otherwise there may he a large
quantity of the heavier ends in the higher distil-
lation ranges that do not vaporize readily,

DIRT IS THE WORST ENEMY OF
A DIESEL ENGINE

I't may he int
air, fuel, ofl o waler, or by 1eareless workman.,
To eliminate possible duanmpe to the engine:

eediend inte the eneine witie

[3irt on the out-
wide of an en-
roper engine

1. Keep outside of engine clean,
side will find ils wayv into the i
wine, besides interfering with
enoling.

2. {ise clean fuel. Clean fuel is one of the MOST
IMPORTANT of all Diesel fuel. requirements.

All funnels and measures should be kept in
dustproof cases. Hose nozzles, filler flanges and
caps should be thoroughly cleaned before using,
avoiding the use of linty or dirty rags.

Because of the close fits required to give sat-
isfactory operation, DIRT and WATER in the
fuel can cause scored and sticking plungens in
injection pumps.

To insure against condensation in the fuel
tank, fill to capacaty at the end of each operatmg
penod

fuel tank sump, before: -starting ‘engine -for ‘the.
day’s operation, thus removing any water or sedi-
ment that has settled out during the time the en-
gine was not running.

(NOTE: If tank is not equipped with a drain

N e, Aa ol Ty

- ﬁDramoﬁ'about 1 pmtof fuel fmm bottom ofw--
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1. OPERATING Th\IPERATURES

Warm up thoroughl:, before applvmg
load, and maintain operating temperatures
between 165°-185° F. A cold running engine
promotes smoking, crankcase ditution, rapid
engine wear.

2. OPERATING SPEED

Horsepower ncreases as the speed, =o
keep engine operating at recommended BI'M,
with gear ratio to permit it to handle the
foad with a minimum of effort. Lugging an
engine at wide open throttle, at low RPM
shortens engine life,

3. IDLING

Idle the engine at 1000 RRPM to warm
up. Long periods of idling at lower RPM,
promotes carbon buildup on nozzle tips and
in energy cells due to low- combustion -
chamber temperatures.

4. STOPPING ENGINE

After each operating period, before stop-
ping engine, allow it to idle at 600 RPM for
5 minutes te equalize temperatures and dis-
smate heat Too rapld coolmg dowr: may

5 omciTion”
Use only, H-D oils of the correct SAE

.humber. that meet operating requirements.

Change oil and filter elements regularly as

outlined. Failure to follow these instructions

10 “MUSTS FOR:OBTAINING.BEST RESULTS. FROM.YOUR-DIESELENGINE- oo oo«

6. AIR CLEANER

Diesel engines burn large quantities of

air at all times — limited only by the amount

that can enter through the intake valves. Air
cleaners must be cleaned and serviced regu-
larly s0 as to remove all foreign materials
and abrasives from this incoming air.

7. FUEL FILTERS

Drain and clean primary flter and re-
place element or entire filter in secondary
and final stage units to insure sufficient clean
fuel to the injection pump at all times. Re-
stricted fuel flow hecause of clogged filters
affects performance while dirt entering the
injection pump can do irreparabie damage..

8. INJECTION EQUIPMENT

Eliminate all possible sources of trouble
before suspecting injection pump or nozzles.
If either of these are at fault, they’ shouid

be checked and ccrrected by trained person-

nel only, and with the proper equipment.. -

-

9. COLD STARTING

Use only tried and proven methods-for
starting your Diesel in cold weather. Experi-

menting with other means can be expensi
and cause: unlnmted damag\e.,

Follow recommended program as 'out-
lined. By doing this, troubles which might
cause expensive breakdowns can be pre-

vented, and the efficiency and performance-

of your D:esel mmnmned for an mdeﬂmte.
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SECTION IV
I PREVENTIVE-MAINTENANCE-|: - <= =

In.order. to. obtain: maximum efficiency. from, .

_be:overemphasized, since it has a.direct bearing:

vour diesel engine, a definite maintenance pro--

gram should be set up and followed. Haphazard
maintenance will only lead to faulty engine per-
formance and shortened engine life.

‘Moving parts in the engine are all subject
to wear; however, wear can be retarded by care-
ful operation and a planned maintenance pro-
gram, The importance of such a program cannot

on the effective life of vour engine:

In general, Diesel operation demands careful
attention to the cleanliness of air, fuel and oil
as well as the maintenance of operating tempera-
tures between 165° — 185° F. )

The following pages, covering scheduled main-
tenance, have been worked out with our field serv-
ice division as “minimum rvequirements” to keep
vour engine in first-class mechanical condition,

4 DAILY »

PREVENTIVE MAINTENANCE SCHEDULES

‘ci.uk Mm for Possible Leakage

o Over-all Visnal lmpection_of Engine

betwoep: D dip;ﬁclt?‘ ks,
0 MAr,
DOFL-UNTIL-LEVEL AP:

Figure 33 S
*Check O Lavel of Engine

AND THE'N ONLY ENOUGH TO BRING IT TO
H[GH LEVEL — NEVER ABOVE.

DO NGT OPERATE THE ENGINE WITH.

T R m“’ﬂ-ﬂ'}'l" et BL VY S T
n " By

aeparate oil sumpa that must be filled with engine-

ﬂtothelevdplupinboﬂtthepumpmdpveh

S B b e
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& . € Check Radiator

9 .
- If necessary, add clear \mtel
.. anti-freeze solution to hring to nor nml level. Visu-
177" ally inspect fan and Delt” {6t ‘Condition And adr”
{ justment.

PREVENTIVE MAINTENANCE SCHEDULES

(® Drain water. and sediment from primary fil-

orzrecommended:: T ger < remove: drain-plugZinthottom- of-filfer—aitd - ~— = -

drain out water and sedirnent until fuel runs clear.
" Then-replace plug and tlghten

| i -

—— e
AW vavava..
Figure 34

. o Fill with Clean Fuel 0il

i, 'I‘hm should be done at end of day’s operatmn to
o _prevent condensation forming in tank. Clean fil-
i ler‘cap and area around spout before filling to pre-
vent entrance of dust into fuel system — it is
easier to keep dirt out of fuel than remove it later.
Use only Diesel fuel oil that meets Continental
-recommended specifications.

of sedlment-——lf reqmred
. .clean and refill -with- en-
gine oil to level. Visually
inspect air cleaner con-
nections to mamiold. The

Y. L

vl &

Figure 36
Deain Primary Filter

€) Check oil pressure ‘ R
Note o0il pressure gauge, ' .
which should indicate
40-65 pounds pressure at
full throttie and a mini- .
mum of 7 pounds pres-
sureat idling speed. Shut
down engine if not with-
in this range and follow
detailed instructions oaut-
lined in Trouble Shoot-
ing Section.

(8] Notewmmsulmise w2
Operators familiar with daily engine operatmn
soon become alert to any noise not normally pres-
ent. This is very valuable in correcting defects
in the early stages and preventing expensive re-
pairs or delays.

Duetotheopennngpreamm.on_thapiswns'
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. PREVENTIVE MAINTENANCE. SCHEDULES

I b L

law L. R

EVERY 5 HOURS

[ T - = e

!
1

-

ﬁ ST TIRRATRLST -

v

OR 2,000 MILES = Ce -

Q- Repeat DAILi oper.ttmn; outImEd—
Fol!aw Preuouq Instructions

2} ( hanze (‘mnkmse 0il and Oil Filter Flement
Engine life is dependent upon clean oil being cir-
culated to all moving parts: therefore, the fre-
quency of oil changes and oil filter replacement
is very important and should he made at regular,
scheduled periods,

P anun 38 .
Oa’l ’cn Mln Plug & lmpodmn Hoh Cover

The crankcase oil must be changed after
50 hours or 2,000 miles service and when the oil
is hot so complete drainage will result.

Remove the oﬂ ﬁlter element at the same

%
g .
&
i,
g .

P

~n

Figure 39
Removing Qil Filter Elame_;_l!

© Clean Primary Fuel Oil Filter

1 A g
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Remove the cover and element — luosen knurled

PREVENTIVE MAINTENANCE scnuiﬁi‘_.?:.f.-:,r

Drain Bosch mech.lm
-ing drain: n!ug;(&);l -

governor by remuﬁ

. »\fv-.—m*nut'-to remove laminated element-— clean thor---
. oughly ‘inTfuel oil or solvent amnd veassemlile.
4~ ~Tighten "knurled nut™finger-tight. "Make certiiiv

thdt all connections are tlght 1o prevent Ie.llulge

piace plug and ddd englne il until’ ull ﬂnu-q out
~ d¥ain coéX(4), on rear of § govellﬂnor "Allow it to-
rham down to level before closing’— — Too ’murh e e

e i tin mwﬁuelﬁ'ﬂtem BrEHesurHoTE =ity Whiehs
1 would affect operation.

@) Service Air Cleaner
and replace oil in cup

lemove bottom half of
air cleaner —. clean thor-
oughiv and nl with new
engine oil o uoil level
shown on cup. Replace
cup and check all hoses
and connections. De sure
that no unilicrid air ean
enter the engrne intake
manrfold.

Figure 41
Air Cleaner

9 Draln Bosch APE (mnlu-plunger) injection
. pulnp and !ill \ﬂth engmc oil

_engine is 21/-3 times greater at*thls temperatnre.

=it aﬂ(’ct qournor opc ration.= - ST
NOTE: Bosch PSB smgle plunger pumps are
engine-lubricated. . o e :

0 Check ‘Fan Belt
Tension

Check condition of fan
helt; note alignment and
check belt tension which
should allow 207 10 17
dellection on long span.
If air compressor is used,
check Delt tension which
hould show a 147 mini-
mum dellection.

Figure 43
Fan Belt Tension

6 Check Battery
Check speclﬁc grav:ty of each- el!

B R S

a

fully .charged battery @ 800 F is. reduced 60'

at 0° F; yet the power requlred to crank t.he-

~

‘
N
T
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® PREVENTIVE MAINTENANCE SCHEDULES Lok

- VAR ey PR

©_Lubricate Power Take-off - -

. ... © .Lubricate Starter and Generator __

’ Figure 45 Figure 47 P
Generator Lubrication Lubricate cluteh throw-out and outpat =ha't hear- |
ings with grease gun, with approved ball bearing ’

Apply 8-10 drops of engine oil to each cup. grease, such as Mobilgrease No. 5. (There is a

zevk fitting on the end of the shaft.)

@ Lubricate Water Pump

;é_
o
1&,
&

on

1

e SRR S IR,
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PREVENTIVE MAINTENANCE SCHEDULES

EVERY 25() HOURS

e e OR 10,000 MILES

ra— -

-ance both intake and ex-

0 Repeat DA[LY and 50- HOUR ope'rahons ac-
cording to previous outlined instructions,

@ C(Check Injection
Pump Timing to Engine

(2] Clean Extenor of Engme

Detailed instructions are
given under Section VI—
Fuel Injection System -—
for the various 1vpes of
i . injection pumps used on
j 3 Continental LRed Senl
\ ‘\_ . Diesel engines.
Figure 51

Injection Pump Timing
Marks [PSB Pump!

Figure 49

Use steam if available otherwise some commercial
solvent may be used to wash down the engine.

© Adjust Valve Tap-
pet Clearance

Check and adjust if nec-
essary to specified clear-

.Tufn the rockér arm
adjusting screws in or
out untal the correct fee]-
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.PREVENTIVE MAINTENANCE SCHEDULES

Blue smoke indicates excessive oil consump-
tion and white smoke indicates “missing” cylin-

ders. (Further det.ul‘; are given.in Section VI

under Fuel Injection. ) ~ja . -

e

Arinis

o

M £

- B4
Tobia W0t 2

et}
I PR

dtr ! : ‘ L Bt rean N

S - - ~ e "

+ - Pad ) L

e ! SwryaawaLConE manta ¥

. = - ij_-;h._u.::.w.,,“m i—

" - o E S i

‘M“" A AP WL _
T

p‘\ummnoxs.wam_ el e

Smoke -« - L.
_Numher__COlr Explanation
0 Clear No smoke visible. only heat
distortion of ohjects through
) exhaust gas vapor.
1 Trace Very faint smoke
2 Light Definite smoke visible with-
Gray out any doubt
3 IMirk Gray ["=ual maximum considered
Haze desirnble for coptinueus op-
cragion i
1 Black Not desirable far continuous

o rdllnl‘l

Heavy Seot c'nlnr——,m-.k. JIE e or
Black rlow present, dependent on
lengrth of c?'-ih:lu::t line

zn

Figure 53

@ Check Governor Setting. with Hand

. 'l“acl'mmeter

An accurate hand tachometer shou‘ld be used at
the end of the crankshaft to set the governor and
to check the accuracy of the tachometer mounted
on the engine.

The high speed settmg should meet the par-
ticular requirement of normal operation and un-
der no conditions should it exceed the speed rec-

ommended for the ‘engine. The idling speed
g should not be lower than 600 RPM and for pro-

——you should feel the plunger actmn.

Figure 55
Schematic Drawing of Safety Conirols

€) Check Safety and Thermal Controls

Diesel engines can only be stopped by shutting off
either the fuel or the alr — usually the simplest
way is to shut off the fuel with a solenocid shut-off
valve in the low pressure fuel feed lme to the in-
jection pump,

Py e

This valve opens when the knob on'the safety (
switch is turned to START and holds open in the '
run position unless abnormal high water tempera-
ture or low oil pressure breaks the electric circuit
and permits the plunger to drop thus shutting off
the fuel. This shut-off is so designed that the fuel
pressure of the supply pump acts to hold the
valve tightly closed,

When fuel does not flow through this valve ¥
with the button turned to START posutum 're-_ S
move one wire and maks and break: .
noting: whather ‘the; p&unﬂe'i: 1

and tlppmg 1t ﬁrst one way and then the other
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PREVENTIVE . MAINTENANCE~ SCHEDULES

P eviry 500 HOURS

OR 20,000 MILES

D'XIL-Y.,..&Q HOUR-and 250 HOUR - O Inspect Manifold Assembly - e

O _Repeiisi _
operations outlined. Check and tighten manifold nuts to recom-
€} Clear 0il Pump Screen mended torque — exhaust, intake and water man-
ifold should be checked for leaks and tighten as

required, with engine warmed up.

MANIFOLD ~ / P

- !
P o= | KN B

T m e e o

Figure 56

Remove hand hole cover from oil pan sump
— the Float-o screen van be disassembled from
pump body for cleaning by removing cotter pin.
If, previous to the 500 mile period, the oil pres-
sure indicates lower than normal, usually the
screen will ‘require cleaning. This is very impor-
tant as further clogging of the screen would. pre-
vent the main and connecting.rod bearings-from

receiving sufficient-oil,. -

'@  Check Engine
. Mounting
Check engine mount-
ings and bolts — tighten
if required — inspect
. ‘mounting -biscuits . for
-+ condition: *(if “tiged) . and "
.. tightenmounting bolts, -
" a8 'théy ‘'will"wear the -
brackets and supports if

_tive mountings or bolts Tightﬂn' Hnec%ﬂll;y‘lb the”‘-m m'
as required, quence and to thg following torque:.-.- °. -
- TD Series e -180-140 £t 1bs.

© 8D Series ...

ST
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PREVENTIVE MAINTENANCE SCHEDULES -

O Replace Secondary or Fmal Stage Fuel Fil- 6 Compre5510n Check : . (

— arenal e i +

. tler,or Element _._ . __ ... . it ot

The life of the tnjection pu'm—p is entf.r*gly. de'p(md-
o i ent_upon..the.cleanliness-of -t he-fuel-passing - - - -m cemme om0
.. through this secondary or_final stage fuel filter. :

In order to assure ex-
treme cleanliness as well
as adequate pressure,
.this filter or filter ele-
ment, must be replaced
on a scheduled basis or
when the minimum pres-
sure at the pump inlet
ronnection approaches
10 pounds,

This is dependent upon

the service conditions
and the initial cleanness Check compression of each cylinder using

of the fuel entering the Figure 60 special gauge assembly with adapter to replace :
tank. Secondary Fuel Filler nozzle holder.

Pressures obtained should not vary more
than 25 pounds between cylinders or:-fall -below
325 pounds to-avoid starting difficulty and main- L
tain engine performance. = - (

Figure 62
Checking Comprassion

© Clean-and Check Injector-Naﬁeq
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temove all nozzles and check for opening
pressure (1750-1850 pounds) and spray pattern.
Clean thoreughly and adjust if necesqarv ‘Clean
hands, tools and working conditions are a "must”’

T

PREVENTIVE MAINTENANCE SCHEDUI.ES

e ‘Check Starter and Generator Brushes 'md
.-~ Commutator

to do a gour job of checkmg and recondltlonmg .
nozzles. (Séction VI)

Before removing nozzles wash externally with
fuel oil. Disconnect both -high' pressure and

overflow lines and close openings. The nozzles are
then to be tested for leakage, opening pressure
and spray pattern according to the detailed in-
structions f{i\'un in Section VI,

Figure 64
Checking Starter & Generator Brushes

Ilemove cover band of the starter and generator
to inspect the commultator and brushes. The com-
mutators should be cleaned with 00 sand paper or
stone (never use emery cloth) and if worn or
found to have high mica — it should be removed,
turned and undercut 14,”, Replace all brushes
that have worn approximately 14 the original

length,

The starter drive should be cleaned, mspected
and lubricated with dry graphite so that full en-
gagement results.
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. " The fjamctio'ni.of t'i'lé..-coolin.é system -ié-t{)wﬁ!‘@‘;}-"-- A o ""'.“'.":'“.'.“'.T.‘.“”.'::‘..""'“"“ --'—-;; -

vent the témperatures in the combustion chamber,
which mai reach as high as 3500°F, from dam-
aging the engine and at the same time keep the
operating temperatures within safe limits,
Mainfaining the cooling syvstem efficiency is
important; as engine femperatures must be
brought up to and maintained within satisfac-
tory rangd Tor eflicient operation, in order to pre-
vent damige 1o valves, pistons and beavings,

'CONTINENTAL DIESEL
COOLING SYSTEM

Continental Diexel Engines operate most offi-
ciently ‘.x'{ill wiler temperatures of 1657 - 1R5* F,
and a thermostat and by-pass svstem is used to
control these temperatures. The TD engines have

je
j

R

H

. one thermostat and the RD and SD have two . Figure 66 - R

thermostats. | . Water Pump - ;

RO TOR Tl Lim CAP T rDoTon FILLER CAP On the RD. and SD engines, the major por-

mmﬁ RADIATOR tion of the coolant is.divected through a distribu-

THERMOSTAT THERMOSTAT tion manifold into the cylinder head where it car-

\ / P/ eans ries away heat from the combustion -phgi‘nher and

g - l valve seats. A smaller portion is directed. to the

— . oil cooler after which it enters the water jacket

= l at the rear of the cylinder block., -

‘On the TD, a major portion of. the coolant

[p— l passes through the oil cooler entering the .water

acket ‘at the rear of the cylinder block; the bal

. o 5 ance ienters the front directly from? ther-.w'ratzr

_ Fi;:;u re &5 Thermostat Open, Water pump. It is distributed to the.cylinder” head

Thermostist Flow Control Circulating through BOTH  through cast passages.
Thermostist Closed, Wa- Engine and Radiator On the TD, the cylinder walls are cooled by

ter Re-Circulating through

“Engine ONLY direct flow, while the RD and SD are cooled by a

combination of direct flow and convection cur-

' thermostat val\re remmns closed and rents. This keeps the cylinder barrels at a uni-
- fprm_ tamperature nnd thereby greatly reduces

U leaving the cylmder head t.he
ters the thermostat housing in which is 'mcmnj
the by- type thermostat which oontm!s'
" opening to the radiator-or heat exchanger. Upon
being discharged from the thermostat housing,
the water enters the radiator or heat exchang
depending upon the application, where it is: €00
before re-entry into.the engine.
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Figure &7
Cooling bir Convection and Pump Circviation

EXPANSION OF WATER

Water has always been the most commonly
used coolant for internal combustion engines be-
cause it has excellent heat transfer ability and is
readily obtiined everywhere. Like all liguids
it expands when heated, the rate of expansion be-
ing 34 pint per gallon when the temperature is
raised from '4Q° to 180° F.

- For example: If a 4 gallon cooling system is
filled completely full of water at 40° F, 1 pint will
be lost through .the radiator overflow pipe by the

o tune~the water temperatm rmhes 180° F.

EFFECT Gli‘ AL’I'ITUDE ON COOLING

Water Faolls at 212° F under atmospheric

pressure at tea level. This pressure becomes less

COOLING SYSTEM

at higher altitudes and the reduced’ pressure
causes water and other liquids to boil at a lower

—==-~tempefature. The following- ¢liart shows the
_effect on boiling peint of water "and- anti-freeze -
..... —BOIULION: - — - e e e e e
ALTITUDE - FEET
03 B -
“E th
= .Wea

g = \é_\:LC!y‘-'OI
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Figure 68

Effect of Altitude on Boiling Point of Coolauf

ANTI-FREEZES

Water freezes at 32° F., forms solid ice and

expands about 9% in volume — which causes tre-
mendous pressure and serious damage when al-
lowed to freeze inside the cooling system.

When operating temperatures are below-82°F. - -

an anti-freeze liquid must be added which: will

lower the freezing point a safe margin below- t.ha

antnclpated temperature of outside: air.-:

Anti-freeze solutions come in 3 general types
and may be used in the following proportions by- -
volume to withstand the temperatures indicated
as shown in chart on following page. .

;
]
]
i
i
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® COOLING SYSTEM

OPERATING TEMPERATURE RANGE

NOTE: While the above list includes in-
formation on three types of generally used
Anti-Freeze, the Ethylene Glycol or Perma-
nent Type will be found to be the most de-
sirable and likewise the most economical he-
cause of the temperatures desirable to main-
@aln for efficient operation,

CORROSION INHIBITORS

Watei forms rust due to its natural tendency
to combine chemically with iron and air in the
system. Rust inhibitors for water are inexpen-
sive, simple to nse and make cleaning and flush-
ing necessary only after long periods of opera-
tion.

The most commonly used are either a 39
addition of soluble oil or commercial corrosion
inhijbitors such a8 Mobil Hydrotone that are read-
Jdly availahla at low cost. The addition of corrosion

. inhibitors are not necessary if-an anh-freeze con-
- .hunlnga:mthhibatormused
sl o . ]

- WATER I'IL
In soine areas, the chemlcal content of the
water is such, that even the best of rust inhibi-
tors wﬂl _not protect the eoohng' syxtem from the

trwblmlm elements and

by the ‘Perry Co. and the
beineorpontedinthcassem-- ‘

TYPES OF ANTI-FREEZE_  _ — iy RS — P FE—

T YPES S T 32° 1o 10°F.| 3-107 to‘_—-,-lO"F -10° to —30°F
PLAIN ALCOHOL — (evaporates easily) — Check} —~ " | ) o 3
with Hydrometer and replenish often. —1f qpllled on SR . R
paint wash*thoroughly, immediately. .7 7 ... .07 Nt 3Tt At e 8
METHYL. ALCOHOL COMPOUNDS—such as Zerone,
Mobii Freezone, etc., {evaporates less easily) — Check
and replinish occasionally............. e 1 to d 2t b 1tol
ETHYLENE GLYCOL — such as Mobil Permazone,
Prestone, Zerex, Peak (permanent type)—\When there
are nnleﬁ_ksadd water onlv to muke up for eviporation. It 4 2to5 1tol

“oacunple: gl of aleohol to 3 gtz of water.

RAMBHMATOR

The radiator or heat exchanger consists of
a sertes of copper tubes through which the cool-
ing water is cirenlated. In standard radiator
design fing ave connected to the copper tubes to
sive an exiended surface through which heat can
be dissipated. It is important that these tubes
be kept clean on the.inside and the.fins free of
dirt on the outside so that maximum heat trans-
fer can take place in the radiator.

Blowing out between the fins of the radiator,
using compressed air, in a direction opposite to
that of the fan circulated air, will serve to keep

" the_cooling surfaces of the core free of dirt and

other particles,
Every 500 hours of operatlon or 20,000 miles

the radiator and cooling system should be well

cleaned and flushed with clean water..

\Wherever possible, only soft clean»water nhould

béusedmthecoohngaystem.?
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( cause =cile to form in the radiator and the engine
' _water Jackets and__eause poor heat  transfer.

Where the use of hard water cannot be avoided,
an approv ert water softener can be used.

L‘: TTTTTCLEANIRG COOLING SYSTEM 7

Deposits of sludge, scale and rust on the
cooling surfaces prevent normal heat transfer
from the metal surfaces to the water and in time
render the cooling system unable to properly
maintain normal operating temperatures, The
appearance of rust in the radiator or coolant i
aowarninge that the corrosion inhibitor has lost
cifecliveness and dmdicates that the cooling
L thovourhly flushed and cleaned

NN

svalem shoyhl
hefore adding Fresh coolant.

Dependable cleaning compounds must be
used, folliwing the recommended procedure. This
is of prime importance because different cleaners
vary in cimeentration and chemieal compositions.

: - Aftelr ¢leaning and flushing, the system
} should be filled with an approved anti-freeze com-
B pound cohtaining a rust and corrosion inhibitor
iE- . "or water with a corrosion inhibitor added.

REVERSE FLOW FLUSHING

Whenliever a cooling system is badly rust-
clogged as indicated by overflow loss or abnorm-
ally high operating temperatures, corrective

COOLING SYSTEM

cleaning by reverse (low flushing will most effec-
__tively remove the_heavy. dep-uslts oLbludgE,_lust
and bL.l]e

This ﬂu-.hmg operation shuu]d be perf formed

" immediately after dmmlng ‘the cleanmg aolutmn

=== and it is advisableto flush the radiafor first, al-

lowing the engine to cool as much as possible,

Reverse flush the radiator, as foliows:

1. Disconnect the hoses at the engine.

2. Tighten radiator cap.

3. Clamp the flushing gun in the {ower hose
with a hose clamp. )
it fill the

4. Tuwrn on the waier and let
radiator,
Apply adr pressure gradually, to avoid

radiator damage. (Nol more than 103)

6. Shut off the air, again fill the radiator with
water and apply air pressure — repeat until the
flushing stream runs clear.

7. Clean and jnspect radiator cap.

To Reverse flush the engine
1. Remove the thermostat..
2. Clamp the flushing gun in the upper hose.

3. Partly close the water pump inlet to. ‘ﬁll_-.

the engine water jacket before applying the air.

4. Follow the same procedure outlined above
for the radiator by alternately filling the water
jacket with water and blowing it-out with air
(80# pressure) until the flushing stream is clear.
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‘OOLING SYSTEM

Figure 72
Installing Thermastats on RD

Figure 73
Instailing Thermostat on TD

TESTING 'IHERMOSTAT - Ceow s

Remove thermostat housing: cover: and ther-
mostats. Before testing clean ‘and examine the
bellows for .rupture or distortion. If the valve
can be pulled or pushed off its seat with only a
stight effort when cold or it does not seat prop-
erly, the unit is defective and must be replaced.

The thermoatat can be tested by the follow—

f.ainer of water so that it does not touch the‘

l
\

-THERMOSTAT

Figure 74
Testing Therm ostat

2. Heat the water and check temperature
with a thermometer.

8. Ifthevalvedoesnotstarttoopenat
temperatures of 165-175°F or if it opens well ‘be--
fore the 165° point is reached the thermostat
should be replaced. Thermostat should ‘be fully
open between 180° and 185°,

When replacing the thermostats be sure seal
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i _ = COOLING  SYSTEM
!( . This €pring loaded valve in (he can closes the

o outlet to Lhe overtlow pipe of the radiator and__

;- “ thus seals the svstem. Préssmre dov cloping within .

f the system raises the boiling peint of the coolant - , -..p‘.\

-

vep— i — i -permH s -higher-- temperatures™ without"otvér-"" -
__flow_loss_from boiling. . .- ... e et e e o

/‘_\\\ SPRLASURE CAP Shay CONIACT

Gaguit

}a ,‘- é’_&/// Gasetr seat

Figure 75 Figure 77
i Pressure Cap Checking Deflection

Most pressure valves open at A1) pounds, al- When adjuzted correctly the fan helt should

i lowing steam and water to pass out the overilow have Letween #p7 ta 17 deflection on the long side.

wever, the bo r point of the coolant at . L

i pipe, however. the botling point of (he lant 2 Fighten generator mounting and adjusting
this pressure is 225%F at sea level

bolts when adjustment is.completed.

When a pressure cap is used an air tight
cooling system is necessary with particular atten-
o tien to tight connections and a radiator designed
( to withstand the extra pressure.

FAN BELT TENSION .
When. ng‘htemng fan belts, loosen the gen-
erator mounting and adjusting bolts and pull out
on the generator by hand until the belt is just
snug. Undei: no comsideration should a pry bar
be used on :the generator to obtain fan belt ten- -
mon or damage to the bearlngs w:ll result, *

Figure 78 i
Adjusting Air Compressor Belt- Tansion

If the engine is equipped with an air compres-
sor, belt driven, as illustrated, this belt should be
checked. for tension and‘adjusted.' mm
the same time. . .
" Thé belt & ould: have B ml
andnotmorethan%. .

" Adjustment i i8'made by looseningiclamp acrews;
then, “holding -rear section. ef -pulley:
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CYLINDERR BLOCK W \Ihl{ DRAINS ' The water pump requires no attention other (

. .—s— When.thie.cooling syvstem is to.be completely -
drai_pf_edz.‘ t“!'}e_l"g" are one or two drain plugs on the

than regular lubrication every H0 hour period

with a goud ball veswing grease zuch as Mobil-

grease No. H. Heplioce hearings when thev. show :
excessive Jooseness -A water leak indicates a dam-
aged seal, which must he 1epldced !

On the TD the water pump hod\' is bolted Lo
the cvlinder block while on the RD and SD it is
botted to the cexvlinder head. Also, in each case, it
serves only ax g cast chamber in which the im-
peller operates and includes Loth inlet and outlet
oPenings.

The working parts of the pump are carried
in a east support which is axsenibled (o the body
with studs and nuis wad s easily remavabie for

.

servicingn, A fan huatoor ;IL(“\ vois mmounted on the

‘
H
t

forward end of the pomp =hafto 1owhich o fan
T ) mav be holted,
v 3@ T " Ta service o rehnild the pumg. ax the cuse
B . =% " j Ctee L muy be, follow the procedure outiined:

' Figure 79 1. Remove serews holding fan fo hub, and re-

Cylinder Block Drain Plugs move {an.
' 9. Iemove the 6oanis amd lockwashers hold-
right hand side of the cvlinder block depending ing the =upport azsembly _o the water pump body.

Thix assembly may then be lifted off and taken
to the bench fur inspection and further repairs.

ipon engine models, which drain all cooling water
which might be trapped in the base of the block.

.I CAUTION: OVERHEATED ENGINE :
“Never pour cold water or cold anti-freeze : : )
into the radiator of an over-heated engine. - T g
Allow the engine to cool.and aveid the dan- - i
ger of cracking the cylinder head or block.
Keep engine running while adding water,

OVERCOOLING

Contmnously low operatmg temperature
wastes: fpgl.“u__wmases engme ‘wear and causes: ml -

oonthmnsnchuem idling hwspwdsand-
light loads dunng cold ‘weather. We recommend
the use of a thermostatic or manually contrelled
shutter to improve this condition. Improper ther-
mostat or shutter operation can aiso result in
over-eoohng Temperatures should be regu!ated
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( sy e 5. This pump is equipped

o R . _. with a earbon graphite seal which
] rides on a stainless steel bush-
3 - --ingi thé face of which is com-’
St pde by i e <= o e PAratively -broad-which-permits- . — Lo —
el ) . . . wide area contact of the seal on

this bushing flange.

6. The face of the bushing
muszt he smooth and square with
the hole so that the seal, though
it is spring loaded, can maintain
satisfactory contact with the
bushing.

1f the bushing has been
rejdacert or If a worn and scored
busiting ix ta be remachined and
used again, the face must be mau-
Figure 81 chined after assembly, and the
Exploded View of Water Pump (RD] simplest method to use, is to in-
zert the support in a lathe on an arbor which fits |
the bearing counterbore, and turn the contact
fuce of the bushing ahsalutely square and polish
it to a4 smooth finish.

8. When reassembling a new carbon seal a
light film of lubricant should be placed on the con-
tact area so.as to provide immediate lubrication
for the beginning of operation. y

9. Ball bearings in this water pump operat-
ing entirely free from any water require only a
‘good grade of ball bearing lubricant. Never, un--
der any circumstances, use any of the epecial
water pump greases which, when net subjected :
to water, will harden and have no lubricating
effect whatever.,

10. There is a relief hole cast in the support so
that any water that may leak through the seal
will drain off and this ia where you will first no-
tice any water pump leaks, at this mst opemng
in the support on the underside, -

SR

Figure 82
- Removing Snap Ring
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SECTION VI

1 FUEI. INJECTION SYSTEM

The fuel injection system of a [liesel engine
is of parambunt importance in the functioning of
that type of engine, There is no carburetion syvs-
tem and there is no ignition system; the injection
system takes the place of both in one way or
another,

Hodraws the Tuel from the supply tank,
torees it through the filters.
high-pressure required for mechanical atomiza-
tion, meters it with great accuracy, distributes it
in the proper sequence to the various evlinders,
commences the individdal injections with fine pre-
cizion in thining, and preduces uniformly through

places it under the

[he'nozzlesf the correct pattern of spray for the
combustion chamber,

The injection system of a Diesel engine in-
cludes (a) an injection pump assembly complete

with fuel supply pump and speed governor, (b) . .

fuel fiiters, (c} high-pressure steel lines con-
necting thi: pump discharge outlets to the nozzles,
and (d) nozzle holder and nozzle assemblies, one
for each cylinder. Not the least of these are the

p——pr ‘
SASEEEE Sl e
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! e
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filtration efements, as fine particles of dirt in the
fuel are extremely destruciive to high-pressure
pumps of any description, and a final-stage filter
capable of stopping particles down to 2 microns
prevents premaiure wear.

Curcless or too frequent removal of elements
for

i

of the fuel injection svciem CinEpection” o

sleaningr” is generally far Taormful than
beneiiciad, due to the danger that dirt will enter
the expozed connections and the possibility of mis-
handling the cquipment through ek of knowi-
odge of He design and constrnetion. YVarious of 118
components are made with the utmost precision

and may be easily damaged when removed,

CAUTION: There should be no tamper-

- ing- with the. injection pump assembly. or °
removal of it for inspection, unless eugme
operation is seriously impaired and the cause
of the difficulty is directly traceable to-the
pump unit, ’

It should be borne in mind that. .minor

troubles, such as ‘suction’ leaks- at joints in- the .

supply line to the transfer pump, can: c.imse erratic:
engine behavmr Ttis unlikely .that the iniectaon

pump-itself would réquire overhanl before it has
several thousand hours of operation.

Alli mectnon pumps should be cahbrated and

LR E e s,
- ot e e e i ey
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FUEL INJECTION SYSTEM

BOSCH APE MULTI-PLUNGER TYPE INJECTION PUMPS

T tomdeliver itTPRECISElY T ATTA Tdétinite time auiley

( .

Bosch APE Fuel Injection Pumps are of. the

. 1800 pounds pressure to the spray nozzles

Ly

constant-stroke, cam-actuated, lapped-mult_i-
plunger-type-and -are driven-at-half-engine-speed.—
Their purpose is.to. meter the fuel accurately and

| »ow PRESSURE
. B o+ Frcssure
Y
e

..... which- ;L1MJectedaanto~t11e- wwp&me evlinder-- .
_of the: -engine,, . .. ; o

! —_ i
s 7
N . . : i ' OVERFLOW LINE — VEL Tarn .
i ; i ' W i ;
i i i - A \) N -
Y * 4 t T t X
. . TR R i
; 0
& L - — [ petmy
| - .- a3 - T I . ;
¥ U S -= e LMo et e NOZIUE HOLDE .
| T T g T e T & 17 ASSEMELY ’ e
| SHUT OFF
: VALVE —=- S
vl
BLEED. i
Lo .i. i v
Pl e T
i ] -

SLCONDARY ——
FILTER

QVERFLON VALVE

APE
INJECTION PUMP

—

“ Figure 85
Schernahc View of Fuel System with APE Pump

“y ﬁﬂodmiﬂallywithugoodmdaof auoui.,cmnm.mgmi_n pzispmdedon

eﬁm Nibricating ‘of) " the height-of ‘thé iail - < - the front of the holising asid
" and” this" eompartlnent ahtmld bf“ -""“"”Prumofmdoilﬁtha
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FUEL INJECTION SYSTEM ‘

ment of the APE pump is to be expected and
The lubricating
properties of the fuel are ample to meet require-
ments] ahd slight” leakage of it down past the

“lapped- fitii of the plungers i quite normal The

purpose of filling the cam compartment initially
with lube oil is to insure the presence of an oil
supply there at the outset. The purpose of drain-
ing and réfilling the cam compartment at the time
of engine crankcase oil change is to clear away
any accurnulations of sludge or moisture.

On Continental Diesels, the APE pumps are
ftted with cam compartment overflow tubes in
order that the surplus leakage fuel niav be con-
veved aulomaticallv to some convenient pofst of
collection or dispusal,

When such overflow tubes are nol pro-
vided, it will be necessary for the aperator peri-
odically to open the oil level plug and allow the
surplus ail to drain off. The frequency with which
this service must be performed can he detormined
only by experience.

Erratic engine performance, after all other
factors have been eliminated. may be caused by
a sludging condition inside the injection pump.
This condition should be checked and corrected
as follows:

1. Open oil drains on both pump houcmg and
governor.and allow oil to drain.

2. Clean the injection pump externally with
fuel oil.

3. Carefully remove the pump inspection
cover and the governor housing top cover and
examine internal condition of both units.

.4, Flush out any reddish-brown sludge de-
posits or gummy . oil conditions-with a pressure or

' iaquu't gun-using fuel'oil or other solvents.

B.: Aetuate the control rack while. ﬂushmg
to: Yemove any deposits from the ‘gear segments
w‘ithm the pump and-governor linkages.

6. Allow units to drain completely, then refill
with clean engine oil to level.
(,:7 S}Juy spnngs and gear segments lightly

is of the self-regulating, plunger type capable of
building pressure up to a predetermined point
controlled by the plunger return spring. The pump
18 not nm‘mallv required to self-regulate, because
fuel™is~ ordinarily circulated "back to the supplr"'
tank through an overflow valve on the injection
pump which is set at a lower pressure.

It is preferable to employ a fuel supply sys-
tem of the return-flow type, in which the pres-
sure Is himited by a spring-loaded overflow valve,
usually placed on the injection pump opposite its
fuel inlet comnection. Such an overflow vaive
adjusted to about 15 pounds per square inch, per-
mitz the fuel to pass entively throuch the injec-
and back 1Mo the supph Lark

Thus any air or gas which muy hoave one-
fored the svstem will be carried away. An accu-

fen pump mallery

mulation of air or gas within the gallery can
easily become troublesome,

INJECTION PUMP CAM
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Dented, hadly erimped or spongy supply lines
cause hijrh Tuel Hlow restrictions, Defective over-

“ow valves may akso contribute to impaired engine

nperatioil -

EEEY'S

“Tn kome 1kul.1ted cases, dirt may Te Iodged
under supply pump Valves. This ean readily’ be
checked by removing spring retaining nuts and
examining valves and seats.

FUEL INJECTION. SYSTEM

Insertion of a 30 pound pressure. gauge at
outlet side of supply pump with engine running
will further aid to isolate troubles. Satisfactory
supply pump operation will bie obtained with a
mMinimum-pressure leadmg “of TOI55: T\ Tnserting
gauge-betwoen: secondary and final st ige fitter, o
clopged unit can easily be determined.

BOSCH MECHANICAL GV TYPE GOVERNOR (APE PUMP)

The prime purpose of the governor is to serve
#s a means for presetting and maintaining within
close Hmits any desired engine speed vegulation
within {he tdling and maxinanm Fibne,
irvespective of engine load,

speed

In addition, the governor controls the engine
idling speed to prevent stalling and the maximum
speed to prevent racing,

In fhe event that minor changes in engine
speed ara necessary, ready adjustments by means
of stop screws are provided on the side of the
governor as shown below.. This adjustment should
be made by competent personnel only and with

accurate hand tachometer,

BREATHER CUP
STOP LavEit : TR BUMPER SPRING ADJUSTING SCREW
s
| 7~ -
iy, i
///
/ IDUNG OR STOR
—) / @ HIBH SPEED ADJUSTING SCREW
| — e
== /f/ RATING LEVER STOP PLATE
LG

§A7 R Y

man-smm m.msmsm

_gine manufacturers operating manual, The
adju tments are ongmally set and sealed by the

‘plate on-the" goveriio

. _justing screw shouid be:turned in until.th

The illustration shows a governor heing ad-
iusted for high idle speed. The bumper spring
hiag been withdrawn and the oporating lever, in
this cose at the rear of the pump and
ing frthe [Hustration, has been moved o Ry
toward full load position until the stap plaie on
the jever shaft has contacted the high
adjusting screw. This screw is always the one

1hit \'i!l\‘.\'w

spead

nearer to the injection pump regardless of the
governor mounting.

Figure 89
High Speed Adjustment '

When the engine reaches its maximum speed, .
check by means of a tachometer whether this is '
the recommended high idling speed. If the speed
is too low, raise the high speed adjusting screw
and, if the speed is toc high, lower the screw.

After the correct speed is obtrined, secure !
the adjusting screw by means of the lock nut and .
re-check the speed, makmg sure that the stop
or operating: tever :shaft .is’in

L Al

cont.act wnth the=adjnsnng mew

HIGH IDLE BUMPER BPRING_A'DJUS‘!‘MBN’!‘

Figure 90 shows the'adjustment of -the high
idie bumper spring. With the. efigine still: opemb-
ing at the high idle speed, the bumper- sppp;_

just touches the fulcrum - yoke assembly;sw:ﬂmnt%
any appreciable increase in’ engine ;pead;ﬂ

e
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Figure 90
High [die Bumper Spring Adjustmen?

.If the pump contro] rack oscillates rapidly
back and forth at high idle speeds, gcrew in the
bumper spring slightly further until the control
rack is reasonably steady. Re-check the engine
speed with a tachometer and be sure that no ex-
cessive speeds have resulted from the bumper
spring adjustments. It may be necessary to lower
the high sperd adjusting screw slightly. y

LOW IDLE SPEED ADJUSTMENT

Illustratid in figure 91 is a governor being
adjusted for low idle speed. Move the operating

———-jlate -on-the- cperatmg-_lever. """"

lever counter clockwise until the engine reaches
the corvect idle speed. Hold the operating lever
“in this position and screw in the ‘idle-speed -ad-
justing serew until its lower end touches the stop.

The-nominal idling and maxrmum speeds con--
trolled by the governor cannot be varied to any

Figure 91
Low Idle Speed Adjustment .

great extent and still maintain a satisfactory op-
erating range;they depend entirely upon the char-
acteristics of the spring combination contained in
the governor unit. If the governor adjustments
are not sufficient to obtain the desired speed and
range, new springs are required and an American
Bosch authorized service stat:on should be con-
sulted.

TR
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 ( - BOSCH PSB INJECTION PUMP

The American Bosch type PSB Fuel InJec- ]ugh pressure -to the spray nozzles thru which
__...tion Pumps are of _the_constant-stroke, single dis- _ the fuel is injected into the, engine cylinders, ; at at

tributing-plunger, sleeve-control type, the plunger

——r

a definite timing in xelatlon to the engine firing.

7 being actuatod by a cam and tappet arrangement  ©Y cle and within the required '_“Je"t“m period.”
) ; . This pump is designed to reduce initial cost

which also carries gearing for the distribution , . L. DO .
! and to simplify servicing, both objectives being .

function. reached thru a substantlial reduction in the num-
The purpose of the pump is to deliver accu- ber of required parts. PSB ty pe pumps are driven
rately metered guantities of fuel oil under at engine speed,
\;'/ \'\i// \\l/ Ef’ ' ;-[ .
i 0 i "g ' - HOZZLE HOLDER
[T vow rerissumt Ef T o g CT LMD LTI ASSENBLY

BEFTE - FEsoues

RETURN LiNE

! < .
S INJEC fat) *
36&41-'0 ™\ SELONDARY
FRTER— 4
\ )
| SHUT OFF
‘ VALVE - .
BY PASS VALVE ]
4 a EED—
OPTIONAL INSTALL ATION BY PASS ¢ FUEL ¥

Figure 92
Schemotic Drawing of PSB Pump

An integral governor, of the mechanical- -
centrifugal i Lype, is used with this pump to con-
N trol fuel dehvery as a function of speed. It is

- driven directly off the rear of the pump camshaft
-, without gearing. .

A gear-iype fuel supply pump is provided for
direct attachment to the pump on the side, driven
from the gear on the camshaft.

- This type PSB pump is a self-contained unit
mqu;lm'mpeﬂodiglnbrhaﬁoncheekhmnu Lot

i

provided from ;the ‘engirie’ lube’ oil"-'




Page 50 1 CONTINENTAL SIX CYLINDER DIESEL ENGINE MANUAL

.El. INJECTION SYSTEM :

Itibe Hlter reguives nec~ervicing  unless  the type of pump when no hand primer is provided, (

entire pump is 1o be subjiecied 1o a major over- it is suggested that the fuel supply pumps with T

Jaw) amd should otherwixe not be disturbed, Re- its inlet and outlet lines in plave he removed from i
s 11 LY ) Ty YN ullu_u ithout completely d:nm‘mtlmg the mjp(‘lmn pump. Then by Iﬂidlln" the driven :

-the injection pump woulkd invaviably prove harm-  gear in {he normal” direction o™ npemlmn‘—ﬁm e

ful because any deposits around the” tilter” could fuel system can be primed. - - -- - -

he distodgred find trappesd i thie lubrication oil - Figure 95 shows the use of the h; md primier

IS, which is available as optional enquipment to pro-

vide easy priming of the fuel svstem.
Difficulties with the fuel supply system, often
laid to the supply pump, may sometimes be traced
to such causes as clogged fuel filters or air leaks
into the fuel lines as a result of looze cunnections
at the various line fittings, Donted, bhadiv crimped
or spongy supply lines cause high Taed flow e
strctions. A defective hyv-pass relied valve may
also contribute to impaired engine operiation,
The SGB type fuel supply pump used with
PSB pumps can be checked for proper operaiienal
Pl efficiency by inserting a gauge in the fuel inlet
line to the injection pump gallery. The =upnly
pump must be capable of producing a minimum
gauge reading of 10 Ibs, with the engine running.

. ) Figure 94 By inserting a gauge between secondary and
Fuel Supply Pump (SGV) final stage filter, the faulty unit can easily be .de- .
PSR injection pumps use SGB positive dis- termined. (

placement gear type fuel supply pumps,
To manually prime the fuel svstem with this BOSCH PSB PUMP BY-PASS SYSTEM

It is essential in this installation that a per-
manent bleed or spring-loaded overflow valve be
used to allow fuel circulation and prevent damage

to the low-pressure system,

-

s
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There is a safety by-pass in the svstem be-
tween the fuel supply pump and the secondary
filter. When the secondary hliter becomes -inop-

eign material it has filtered {rom the fuel, exces-

{uel to recirculate through the primary filter. In
the meantime, Lhe engine will stop- for lack of fuel.

The use of this safety by-pass and recircula-
ting tube in the fuel supply system is for the pro-
tection of the fuel injection pump and its very
accurately machined working parts. If the final
stage filter were to break down due to excessive
pressure build up and allow passage of fuel con-
taining pidces or particles of dirt into the injec-
tiar pamp, the Hiv of fhis latier vquipment would

be delinitely shortened,

. PSB PUMP WITH
INTERNAL SPRING GOVERNOR

The governor, whose weight assembly is at-
tached fo the camshaft, is considered an integral
part of the pump. This governor is of the variable
speed, meihanical, centrifugal tvpe. The gover-
nor action is accomplished thru flyweights acting
against a ‘movable sleeve which is backed up by
springs loaded in the opposite direction.

The assembly consists of an aluminum hous-
ing, Fig. 97, attached to the rear of the pump
housing with cap screws, containing a shaft and
weight aéj:senibly. sliding sleeve, control springs,

piate,

The shaft and weight assembly comprises a
spider pressed onto an extension of the camshaft
and two movable weights pinned on opposite sides

their pins.

The gliding sleeve moves freely on the goVv-
ernor shait and has a ball thrust bearing on the
front against which the fingers of the weights

bear. There is a slot on each side of the sleeve to

receive the pivot pins of the fulerum lever; coun-

terbores ut the rear receive the two g'overnor
- springs,

behuteﬂinannltemahvesetofho!estomry
the:closeness of governor regulation. The control
rod exteniion is connected to'the:top of the ful-

:the control sleeve in the hydraulic head.” The
top. plata is bolted. to the top of the housing; the

bearf agmnat this in operation.

erative due to being blocked by dirt and.other for-.

sive pressure. buitd ity is prev enfed by causmg the -

fulerum lever, operating shaft assembly and stop .

of the spider. The weIghts swing free]y ‘about’

The :fulerum laver has two pivot pins. Whichjyex it
10 ‘alots on the sleeve.-These pins may’s.

‘posmon until the stop” plate on the’ lever: “shaft
Jever.and transmits the governor movement "

-8moke livit cam at the top of -the fulcnun Iever_.

FUEL -INJECTION: SYSTEM

The two governor springs. {o'uter for low
speed control, inner and outer for high speed
control) are. held into the %hdmg “gleeve. by an
easily removable_cover. which is fdstened o the . .
back of the housing by eap screws.

The operatmg ‘shaft. aqqemblwettends thru
the governor housing and is intended for connec-
tion Lo the engine-cuntrol thru linkages.

Easily accessible on the outside are a stop
plate and limiting screws for adjusting idling and
full-load speeds. Inside the governor, the shaff is
connected to a voke thru a torsion spring acting
on an ear on the shaft and an car on the fulerum
lever. these heing loaded towards each other. The
volie iin tnen pioned wthe Sdorum deser andd
Serves nsoa secotd Thiceim point.

HIGH SPEED ADJUSTMENT

Changes in engine speeds should be made
only when neceszsary to conform with speeds given
in vour engine manufactuvers operaling manual.
The adjustmenis sre oviginally et and sealed hyv
the engine manufacturer for vour proiection,

SOWTIGL POO € P IRHSION

ADJUSTABLE STOR MLATE

Figure 9‘7
Sectional View of PSH Pump and Governor

»  Warm up the engine theroughly before at-
temptmg to make any governor adjustments.

.- INlustrated in figure 98 is a govemor bemg ad-

" has contacted the high speed adjusting:screw. -
.When_the engine reaches its maximum
speed check by mesns 6f &-tachometer ‘if ‘this'is”
the high idling apeed specified for your operation. .
If the speed is too low, rsiae theﬁhizh apeed ad-. &,
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' Figure 98 — o ) ,
High Spreed Adjustment Figure 9?

Low Speed Adjustment
the serew. After the correct speed is ohtained,
secure the adjusting serew by means of the lock
nut and re-theck the speed. making sure that the
stop plite on the guvernar speed control lever
shaft = in pontact with the adjusting screw.

rect idle speed. Hold in this position and turn the
adjusting screw until its lower end touches the
stop plate.

S ) The nominal idling and maximum speeds
LOW IDLE SPEED ADJUSTMENT controlled by the governor cannot be varied
Illustrated in figure 99 is a governt..” being ad- to any great extent because they depend en-

' justed for low idle speed. Move the speed control tirelg. u;;qn the ctf;:}ragt?ris%]ics of t}_‘e spring .
lever clockwise until the engine reaches the cor- combination contained in the governor unit,

ROOSA-MASTER FUEL INJECTION PUMP

GENERAL INFORMATION: ' tical or horizonta) position.

. Roosa-Master Fuel Injection Pumps are a The pump is extremely simple, having no ball
single cylinder, opposed plunger, inlet metering, bearings, no lapped surfaces, no gears and no
distributor type and operate equally well in a ver- complicated springs. The basic model has about

N 2 SRR A

AT NOZZLE
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- . 80 parts and only 3 main rotating members, which Automatic Advance — Provides variable in-
( revolve on a common axis and include the drive jection timing to aid cold starting and pe:-
shaft, distributor rotor and transfer pump, formance during accelerating loads. ~ ™
The Noosa-Master Pump is self-lubricated as Flectric Fuel Shut-Off — Can be furnished
e e gppll-us-—eooled by the filtered fuel oil flowing with 12- 24 or 32 volt elestfic golénoid fHal
; v . .through the pump assembly and .operates on. . shut-off on all “D” pumps:~They-are:fur--- — — -
either No. 1 or No. 2 Diesel fuel ¢il. The pump nished to be “F.nerg'ized to Shut-off” or
and its accessories are enclosed in an oil-tight “Fnergized to Run”,
compartment in which slight pressure is main- Speed Droop Device — Provides an external
: tained, thui preventing the entrance of dust, water adjustment screw at the rear of the pump
% or any foreign matter. housing to control the governor spring sen-
; The transfer pump supplies an excess of fucl. sitivity and improve close regulation.
which is returned to the fuel tank along with any The dabove acvessories are further explained
air that is trapped in the pump body. The design et e er

of the puinp makes engine reversal impossible,
since there would be no transfer pump pressure.

. All standlard six-cylinder Continental diesel en-
gines have the medel “D" injection pumps with
integral centrifugal governors. They are mounted
in a horizontul position and driven from the tim-
ing gears at one-half engine speed.

1Y peatings -"7-""?-‘/}»

~

B

) The Roosa-Master Pumps have the following
. F special equipment available to further improve op-
. . eration and control.

3

i Figure 998
3 g _ Horizontal Roosa Pump Drive
COMPONENTS AND FUNCTIONS (Fig. 99C)

i The Model “D” pump with:integral mechan: . (4) PUMP -_PLUNGERS—'ﬂle plungers are
P ical govermrwmts of the follomng e:g'ht mam . ;

(1) muvs snAr'r which in retained in '.ers and shoes which mnrned in smde

pump drive assembly, engages the dis-. glots in the flanged end of the rotor.
tributor rotor (2) and revolves this rotor \ .
in;the hydraulic head (6) (5) INTERNAL CAM RING —is a station-

arynnglocatedmthahmmx JAS the
entire. rotor (mwrpouﬁnztheplumm} .

\ {E-"‘,—-l g

{2) DISTRIBUTOR R(VI’OR the mmor ro-
. tating assembly;. eontaim the drilled fuel
pacisiges and at the'diive ‘end Has'a’dla:
mt'trlc bore containing two p!ungm (4)..
. Its* other end drivu the mtor of the

TE,ANSFER PUMP -

itire - displacement type which supplies
- fm.l to the metering de\nee at an even .
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FUEL INJECTION SYSTEM : '

bore and must remain a mated assembiy.
(7) END PLATE — This assembiy houses
the fuel inlet connection, fuel strainer,

_the U

valve, and acts as a cover for the trans-
for pump,

(2) GOVERNOR — of the flayweight or me-
chanical type — is built in the pump

e
bty el

"shaft is very closelv fitted to its central’

- .
2. . .
e T oL

assembly and ix capable of close speed

regulation. The centrifugal action of the _..

weights in their rqt'uine!' (M s trans-
mitted through a'sléeve (160 (0 the gove
ernor arm (10) and through a pusitive
NTKage 10 The metering vive (127,

The metering valve (12) ix poxitively closed to
shut off fuel through i solid Hinkage by the inde-
pendently operated shut-off lever (133,

SRS

c
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FUEL FL.OW

pump thirough the inlet strainer {10 by the trians-

,,,,,,,,, e Tey_pumgd (23,

.. The trunsfer. pump output greatly excreds.

the ltjedtion requirements so i Lirge percentage
of Tuel ix hyv-passed through the regulating valve
{3 ek to the inlet side.

The teansfer pump pressure then forees fuel

through the axial passage (1) into an annular

groove (5) milled around the retor shank. and
throueh the metering valve (8) ina guantity Je-
termined by engrine denuineds.

As the proter revolves, ane of s chorging
ports (Th vames into registey with passige (49,
permitting the fuel to enter the axial passage o
the pumping cvlinder (9}, The in-flowing fuel
forces the plungers {10) outward, a distance pro-
portionate (o the quantity io he tnjected on the
fnllowing stroke.

If only o small amount of fuel is admitted

. FUEL.INJECTION SYSTEM

Fuel ix drawn-from the supply tank inte-the ~ intothe-pumping cylinder-as-at idling. the plung-

ers move oul very littie.  As additional fuel is

wtmitted, the plunger stroke inereases o the maxs_ .

intum quantity as limited by the leaf spring av-
rangerment (11,7 T 0T T

At this point (charging) of the eveles the
roliers (123 are in the “valley™ or relieved part of
the cam ring, botween lobes, The fuel is trapped
in the cviinder for a very slight interval after
chareing is complete. This is caused by the fact
that the charging port has passed out of regisiry
with passage 9 oand the rotor discharge pord

-y . F— . . e . ana ! . . -
Iy D not vel come tnto pesiatre with o atithe

port o i i hee .l&_‘.‘rh':ll.llft' bl

Furtirer rotiation of the rotor bringrs its dis-
charge port into registry with an cutlet pory
which point the rollers simultaneously contacet the
opposing cam lohes and the plungers are forced
towards each other, The Tuel trapped between the
piungers iz forced from the pumyp through one of
the outlet ports to a high pressure injection line.
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CENTRIFUGAL GOVERNOR (

In the centrifugal governor, shown below. the The force on the governor arm caused by the

movement of the fvweights agiainst the governor centrifugal action of the lyweights is halanced by

) thrust -lce > rotates the mclvnng valve. This ro- the compression type governor spring, which is

tation varies the registry of the mefering valveé™ “manuall¥ tontrolléd by the throttle shaft linkage

slot with the passage to the rotor, thus controlling in regulating engine speed,

the low of Tuel to the engine, A light idle spring 15 provided for more sensi-

This type of pavernor derives its energy from tive regulalion at the low speed range. The limits

the centrifugal action of the flyweights piveting of throttle travel are set by adjusting screws for
on their outer edge in the retainer. Centrifugal proper idling and high speed positions. '
farce tips them outward, moving the governor A light tension spring aliows the stopping '

thrust sleeve apainst the governor arm. which mechanism to cluse the metering vaive without

pivoets on the Snire edoee of the pivot shaft. and is overcoming the governor spring foree. Onlv o

connected theoush oosimple positive finkage (o the very Hght foreo 18 1e ';uirvff to rotide the metering

mglering vaive, valve 1o the clused position.
Ea | OO 4 e - %
GOVERNOR o =
SPRING  IDLE SPRING 2\ HROTTLE SHAFT

- =

spoed by moving the throttle Ieverinacloekwme
. existir u' dlrecﬁon.'l‘hethrottlelevermheumplmby
soverned apeed. Ifchangea g-reaterthanthissre . the 2 Allen head mwsmdmayhamovedtocny
required new. correct spnnzs muat be u.sed. LR poaitlon desired. : o 5

o~
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1. Fuel inlet

2. Tligh Speed Adj.

3. Torque Screw

4. Automatic Advance
5. Nvzzie Jine connection

6. Throttle lever

-a

Idling Screw

. Fuel 0il Return to Tank

5 oo

Stop Lever

FUEL INJECTION SYSTEM

= o —————

Figure 99F

TORQUE CONTROL

Torque is commonly defined as the “lugging
ability”" of an engine. The engine can burn more
fuel at the lower speeds while still maintaining
the combustion chamber efficiency it had at
higher speed — which would result in higher
torque in the intermediate speed range.

(o

For example, consider a crawler tractor being
used as a bulidozer to level land on a construction
job., The operator, being busy with clutches and
blade controls, sets the engine throttle for the
desired travel speed. As the blade picks up its
load, the demand on the engine increases and en-
gine speed siows. If the torque tends to increase
at reduced speed due to a greater-amount of fuel
being injected into the cylinder, then the engine
can handle the greater load easily without the
operator “jockeying” the throttle. This.desirable
feature is called “torque back-up™ and is incorpo-
rated in the Roosa Master Pump.

This adjustment is made during the factory

'&ynamo-meber power test by carefully. adjusting
I ithe tarqne control aérew so that the power output
“follows: the englne curve and provides the torque

back-up demred for the’ apphcation

' “The torquggcrew eonta.et ‘the metering valve
arm and rotates the metering valve which changes
the quantlty of fuel delivery

Turmng the torque screw in. or clockwise
(Flg 99G) will reduce the fuel; turninx out or
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.FUEL INJECTION SYSTEM ‘ . : \ ) {
cointor-clockwisze, will increase the fuel. The ad- ) . _ (-

Justiment is factory-sealed and should not be tam- AUTION o
pered with except in emergency field work to GAUTION: -In general: torque:-adjustments .} _.

compensate for fuel viscosity variations which should be made only during a dynamometer
“would be indicated by-low power-or too heavy-ex- —-—{ —-or-bench test se uctual fuel-delivery-can.be. . . ___
hiust smoke, Anv adjustments in the field should . determined. . e
P made tn jnerements of 1716 turns as it is very
sellsitive,

AUTOMATIC ADVANCE

Ue Roosa Master design permits the use of There are' no adjustments required on this
woximiple hiydrailic servo-mechanism, powered by unit, other than correct assembly of parts,
v i the transfor pump. to rotate the normally
St by cam o ring to advance injection timing.
Transler pumpr pressare, Inereasing with speed, . .
operites The servo-advance piston against spring '
pressure as required along a predetermined tim- .
inreurve, Spng Piston '

OPERATION

" Controlled movement of the cam in the pump
housing is induced and limited by the action of
the hydraulic and spring loaded pistons of the
autematic advance against the cam advance screw. Ky f///z

'?{/:thf. \\\\\\,
During cranking, the cam is in the retard po- ‘l'““ \.\\ﬂ'\\ﬂ\'\)\\\,\“ .,\\

sition, since the force of the spring is greater than . ’//-W// A ‘“‘“ : f&-«

transfer pump pressure. As the engine RPM and -w . ‘- -’" \
tran=zfer purnp pressure increases, oil entering the B
advance housing hehind the hydraulic piston
moves the cam, Any amount of advance may be
provided up te 10 pump degrees. A ball-check
valve is provided to offset the normal tendency of
the cam to return to the retard position during Pump Housing .
mJectlon. - : : -Figure 99H

llillllitvlllz- .

"ELECTRICAL SHUT-OFF

The Electrical Shut-Off may be furnished for
“energized to run” operation or “energized to
shut-off”. This device is housed within the gov-
ernor contml'- cover; the external dlmensnons of
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OPERATION

Enerygized to run:—De-energizing the-coil al~
lows the shut-down coil spring to open.the. shut-
down arm. The lower end of the arm moves the
governor linkage hook, rotating the metering

valve to the closed position cutting off the fuel.
Gengrally we use energized to run in order to in-
sure more protection,

VARIABLE SPEED

In generator set applications an external ad-
jusiment screw 4t the rear of the pump housing
contruiz repulation by controlling governor spring
setisitivity. This device decreases or increases the
effective length of the governor control spring.

OPERATION

Turning the adjustment screw clockwise de-
creases the speed droop by shortening the effec-
tive length of the control spring. This increases
the spring rate and lessens governor sensitivity.
Turning the adjustment screw counterclockwise
has the opposite effect.

1

FUEL . INJECTION $YSTEM

hnerglzed to shut nff Energizing the coil
overcomes-the force of the shut-down coil spring.
pulling the -shut-down. arm in-and causing the tab
on its lower end to contact the governor linkage
hook. "This moves the linkage hook against the
governor linkage spring tension, rotating the me-
lering valve to its closed position and cutting o1f
the fuel.

PROOP DEVICE

Figure 99K

HAND PRIMER PUMP

dra.imng ou

The hand primer pump is used primarily for
filling the fuel supply system completely after it
has been opened for changing filters or servicing
the pump. Its secondary function is to prevent
fuel from draining out of the system while the
engine is not in-operation. I is always mounted
on the inlet. side of the system between the pri-
mary and the secondary filters. - :x" E

OPERATION . .

Operation of the plunger knob with the con-
nection at the pump inlet fitting loosened, purges
air from the system. The arrangement of check
valves in the primer body prevents fuel from
of the.aystan when not in operatxon.-

c:Kt'JTIbiq : g
sure s:de unr.ler any clrcumsta.ncea.

LA
A

Do- not mnt prim on pres-

- —

e
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NOZZLE

dk-\embliu; are located in the

‘\'uule ]mide

Figure 100
Bosch and C. A. V. Noxzles

very much as spark plugs in a gasoline engine. .

The function of these assemblies is to receive the
metered quantitv of fuel from the injection pump,
“atomize it mechanically, and direct it into the
engine combustion chamber in a definite spray
pattern and in such manner as to produce the
most eﬁ’lclent engine performance.

The unnecessary remova! of nozzle and
holder assembhes ‘ig- :nadvlsable for a num-
ber of - reasonss’ Noule ‘and- holder .assemblies

| . shouldbe hlowed to opemte undistirbed until

E such time as faulty engine performance is éAcoun-

| tered and is directly traceable to these assem-
blies. Servicing then should be performed only by
competent personnel, with proper equipment.

NOZZLE HOLDERS ' !

- The nozzle holder is used to hold the nozzle

in its com'ct position_in’ the cyhnder head and.

" provide” dimeans’ offei’hductinx fnd?"oﬂ‘” o't

-~ nozzle. The holder also:fontaine :the spring md
‘neemy Tieans ;démadjmmt h,

_v1de proper action of the't ozzle valve, ™ -

SEY

canBoschadeAV ‘The-American Boach holder™
is secured {o the cylinder head by two round head
slotted cap acrews and:a hold-down yoke, - -~

.

¢

g

,A,-..g,«.

. ‘Two types of Tiozzle Holdérs are nsed, Ameri "

-‘The CAYV. holder.is_secured. to:the cﬂiﬁﬂ'

ASSEMBLIES

head by (2) round head siotted cap serews, ™

7 The mmpuncnt purts of the nozzle holder!
shown in F:g 10T, consist of w steel holder hud\"_
with drilled passages {or conducting the fuel from
the inlet connectivn to the nozzle,

The lower end of the budy is provided with
an accurately ground and lapped surface which
makes a leak-proof and pressuve-tight seal with
the corresponding lapped surface at the upper end
of the nozzle.

- st

¥

RINIT L P DER DY

Figure 101
Sectional View of Nozzle and Nozzle Holder

Nozzle opening pressure for. Continental:
Diesels is 1750-1850 pounds, This is.adjustable by
turning screw under the cap. .

Operation of the nozzie and holder assembly
is simple and positive. The metered quantity of
fuel from the injection pumyp enters the holder
through the inlet connection and passes through
ducts to the pressure chamber }ust above the
nozzle valve,

At the instant the pressure of fuel acting on
the differential area of the valve exceeds the pre-
determined spring load, it will lift the valve from
its seat and fuel will flow from the nozzle until’
delivery from the pump_ ceases Then. ‘A pos:twe.
instantaneous cut-off of fuel occurs.:i.s the ‘valve .
is snapped to ita seat by the spring. force. This
action eliminates the poss:bxhty of after dripping -
or dribbling.

A certain amount of seepage of fuel between

L
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: FUELINJECTION SYSTEM

P

the lapped guide surfaces of the nozzle valve and - REMOVAI.
its body is necessary for lubrication. This leakage
accumulittes around the spindle and it the spring”
compartinent, from which it drains back to the
- - -tank through-the leak-off- connections.

§— gy TR

-~

-Clean - the side -of -thé,engine before discon- —
necting the injection pipes. Use clean fuel to flush
the_injec uon _pipe_tittings so_that_there_is. NO.POS~. ..
sihifity of dirt entering.the injection system. 'ro-
veed as follows to remove the injection nozzles:
PINTLE TYPE NOZZLES 1. Disconnect the fuel injection lines frum
the pump and nezzles, As each pipe (s removed
plug the pump opening and cap the nozzle,

Important: Both the plugs and caps must be
clean. Tape the ends of the injection tube.

Note: Plastic plugs and caps ave recom-
mended for keeping nozzle and pump openings
(I No [IIR260T-195.0

—————

Continental IMesels use Pintle type nozzles
4% showit in figure 102,

The nozzle valve has an extension at its
fower end called the Pintle, which protrudes
through the close fitting hole in the nozzle body.
This causes the injected fuel to pass through an
annilar orifice or pressure chamber, which pro- cleia.
dures i cone-shaped sprayv having a solid core,
The nominal included angle of the spray s
degrees,

The projection of the pintle through the ori-
fice indtices a self-cleaning effect and increases
the service life without attention.

C.AV. and American Bosch nozzles mayv bLe
used on either nozzle holder.

. NOZLE SERVICING AND TESTING

(; Nozzle trouble is caused by dirt, water and
fuel impurities which corrode or clog the small
orifice and cause sticking of the needle valve and
damage to the lapped surfaces — again empha-
sizing the need of clean fuel to the nozzles.

O 2. Remove No. 1 nozzle holder assembly ﬁrst
Figure '93 Remove the two screws securing it to the cylin-
Sids View of N’"" "‘“" and Nozzle der head. Remove the nuts from the leak-off fit-

ting on No. 1 and No.:2 nozzlea.f"Rotate the No. 1

ertmneeieh the. m -with_ the. fnnitym

!lude. Use two wrenches _one to hold the ﬁttmg

Nl
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TESTING

- Nozzhes and-halders should not be dizsassem-
Dled unless testing shows that-cleaning or other
corvice 1= ndeded. Adjustment of the opening
pressure may he made without removing the noz-
zle from the holder by adjusting the screw shown

Fignre 101,

Use t special hyvdrauwlic nozzle tester. bolted
to a beneh and include 2 smaldl fuel oif supply tank
with filter 56 that only clean oil enters the nozzle.
(Fig., 105))

A high pressure injection line is used to con-
pect the ontiet of 1he pozzle tester to the nezzle,

CAUTION: Keep hands away from noz-
zle spray: the hirh velocity may puncture
the skin and ciiuxe blood poisoning.

The nozzle test gare should not he sub-
jected o shock pressures so keep the gape

. 1. Close gage valve and work pump handle

valve open only when reading pressure.

»

several sharp strokes to dislodge any carbon or
dirt particles in nozzle cavities.

‘2. Open gage:valve, work pump slowly and
observe opening pressure. If not between 1750-
1850 poundsysq. inch, remove holder cap, loosen
locknut and turn adjusting screw — IN to raise
or OUT to lower the opening pressure. {Fig. 105).
{New springs should be set 1900-1950 pounds/sq.
inch to allow for set.) It is desirable to have all
nozzles set ai nearly alike as. DOSSIble in the same

3. Maintain a pressure of*1- 150 'i"i(-)'o -pounds

and watch for dr :hble from spray- mtﬁce.nmdlcat- -

"

“ing a Gad seat, or Tweeping .mnund capy mlt indic
cating a leak between the- holdér-and- \.'ﬂ\' hedy T

lapped \un wes,

Figure 106
Nozzle Spray Patterns

4. Close gage valve and ahwerve spray char-
acteristics while working the tester about 100
strokes per minute. “Flags™, heavy ends, deflected
core, or spray pattern that |<'. not symmetrical are

_undesirable and require repair or replacement: of

faulty parts. A target 127 from the nozzle end,
with bullseve level with pmt!e—w:!l show any
deflection of spray pattern. :

DISASSEMBLY AND-
CLEANING NOZZLE

1. Clamp holder in a soft-jowed vise, remove
nozzle cap nut and remove nozzle hssembly.‘ If the.

¥

fingers, heat in~water ‘or soak' in solvent: until-it’

valve cannot be pulled from.the body:with: the...

LFPY- YR P,
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1. Clean the outer surfaces (except the area
which eontacls the_holder) -of -the nozzle. body- . -
with a fine brass wire bhrush.. Do not use any hard
ol to serape carbon from the area areumd the
orifice,

5. Clean the lapped surface of the nozzle
bhady on a lapping plate as follows: (See Fig. 110},

: - Figure 108
Cleaning Nozzle Cavity

2. The nozzle valve can he cleaned with mut-
ton Lillow sed on oo =oft cloth or a et pad. The
P valve may e held by fis ¢tem in a revolving chuek
: \ during this vperation. A pivee of soft woond well
ﬁl soaked in ojl, or a braxs wire brush, will be help-
: y ful in removing carbon from the valve.

. Hard ér sharp tools., emery cloth, crocus
cloth, grinding compounds, or abrasives of any
kind must never be used in the cleaning of nozzles.

3. The inside of the nozzle body can be
cleaned with brass scrapers included in the clean-
ing kit or if these tools are not available, by form-
ing a piece of soft wood, soaked in oil, with a point
corresponding to Lthe nozzle valve seat angle, Clean
the nozzles with a wood splinter. Figure 108 and
109, : '

Figure ll’O -
Cleaning the Lopped Surface of the Norzie Holder

DO NOT use abrasives of any'kind'- ‘
a. Clean the lapping plate w:th_ clean cloth

b. Coat the lapping plate surface w;th c!ean
mutton tallow. Be sure the entire surface
is coated.

¢. Wipe the nozzle body with-a clean. soft
.-cloth and coat the -lapped .burface with

careful to hold even'preu_lm‘
zle body so that ‘the. entire ,mr!nce

make contact. This cleaning opeution wlll
_ remove carbon or’discolor tion .and leave
. & mirfor finish: Scratchee..nicks orpitting

- cannot be mmoved ‘and- maycnuueleakage
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6. Clean the exterior of the nozzle holder,
with the nozzie cap nut in place to protect the
fapped swrfice, (Fig. 1114}

- =7Clean-the lapped surface.of the-nozzle by .
the sime procedure used Lo clean the lapped sor-
face of the nozzle body,

R Figure. 111 .
Cleonmg ‘the lupped Surfaco of the -Nozzle Body

- 8. Cléan the nczz]e cap nut, being sure that
all carbon is. removed from the flange contacting
the nozzle hody.

9. -Ins“.pect.the spindle and spring for damage
or wear. If any pitting or corrosion is found on
the spring, it must‘be discarded. Figure 111A.

i ' ———
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1: Flush the holder. belng’ sgf

PP R T .:.h.-..,

Flg 1113‘“"“"“'"**--“

HMOZILE HOLDER ——a &

Figure 1118 !
Norile Assembly, Using Cenfering Sfeeve

Important: Each part of the nozzie assem-
bly must be flushed with clean diesel fuel before
it is assembled; cleanliness is of utmost lmpor- .
tance. . ) (

CAUTION: Do neot touch any polished
{lapped) surface with the fingers after fush-
ing. Moisture from the fingers is very
corrosive, '

2. Flush the valve and nozzle body and test
for freeness of valve in' body. If both parts are
clean the valve should siide in the body from its -
own welght if it does not reclean: both:parta.ﬂ" '

position and use & box end mmh“bo;pérmﬂy
tighten the nozzle cap nut. Finish tightening the
nut with a deep socket and torque wrench Totque‘
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INSTALLING NOZZLE

1. Clean carbon and dirt” from counterbore
and gasket soat in the cvlinder head before in-
Tstallivigrozzle Holder assembly — as small-carbon
particles on seating surtaces will cock nssembly
and permit bLlow-by, A special reaming tool or
round plece of wood or brass, properiv shaped
may be used,

2, Crank engine with starting motor to blow
out particles.

3. Place a new soft copper washer over the
nuzzle body and carefully {nsert nozzie <o that the
tip does not strike the walk

IMPORTANT
4. Tighten hold-down screws seenly so
as not to bind or cock and tighten to 14-16
ft. Ibs. torque.

. ;. Clean Fuel is a Must in Diesel operation and
* the fuel oil passes through two and in some .in-
stallations three stages of filtration before enter-
ing the fuel m;ect:on pump. Extreme conditions
may require’ 2ven a parallel bank arrangement of

filters to prowde longer filter change per:ods——
when clean fuel i3 not available,

Continental Diesels equipped with Roosa-
Master injection pumps have both the primary
-and secondary filters installed between the fuel
. tank ;and’ th:' transfer pump miet—so that all

~ the ﬁlters are-on the suction side.

.

; tems_have the primary filter installed betweesn: the
fuel tank and full supply pump inlet and. the sec--
ondary filter in the fuel line between the supply
pump outlet and theé injection pump inlet.

PRIMARY FILTERS
'l‘wo types of. primary filters: m'uaedrwhich\

Engmea equipped with’ Bosch m:ectmn 8ys- -

: FUEL INJECTION -SYSTEM

5, Reassemble high-pressure and leak-off
connections and tighten. always holding the fitting
with a wreneli to keep it'firom:turning while tight-
ening the nut, )

NOZZLE MAINTENANCE
PRECAUTIONS:

1 — Do not remove nozzles if operating satis-
factorily except at unit overhaul periods,

2 — Do not change nozzle opening pressures
from manufacturer’s standard,

J— U= clesin, fthersd =2 Diesel Foeel Ol

4 — Operate engins within 16651857 F range
and avoid everheating due to faulty cool-

ing system or excessive loads,

FUEL FII.'I'ERS

o — g

S ——— e ]




L

|
i
|
Page 5611 ¢ONTINENTAL SIX “CYLINDER DIESEL ENGINE.-MANUAL-~

=

FUEL INJECTION SYSTEM
When reassembling the filters, use a new gas- The secondary filter should normally lie serv-
ket to 1)11'\¢.nt aiv leaks into the fuel system as iced every 500 hours or when the following re-

el
filters 10(-(“9({ on the suction side of the pump striction ched\mdlc'tte\ the following:
h.l\c, qul\‘ th.\t are very h.ud to locater——— """ 77 ’

—— —————a e

c'«uc'[mn leaks mav be detected by pressuriz-
ing the lines and noting leaks or coatmg,_dll Ccon- Bosch In_]c:tmn 1’ump Pressure gnugre lo.
nections seith aniline d,\'e' and noting any coloring cated in tee at pump infet is below 10 psi
of the rdturn line flow to the tank. Another
methud is to install a vacuum gauge in a tee at
the pump .inlet and with the engine running, close
the fuel supply valve at the tank (tight) and note
over 15”7 vacuum -—— which should hold: any sud-
den drop indicates a bad suction leak, which should
baer rhm:keci until foud.

caled In tee at, pump mt’u’ iz below 107,

Various tvpes and sizes of filters are avail-
abte for special conditions. Ounly filters recom-
nmended by Continental should be used on their
engines to insure that they are adequate and also
capable of withstanding the required suction or
pressures without dinnitre to the tlier element,

Pire colion-wisie type primary tilter is very
effective In filtering watey, gums and solid parti-
cles. This titer has a replaceable element, which
is serviced by removing the top and renewing the
gasket with reassembling.

SECONDARY FILTERS

Two. types of secondary filters are used: one
wh:ch is sealed and -non-cleanable and the other
has a repluceable. element or cartridge. Both are .
capahle -of removing part:c]es of- 2 microns
(000073") L

Figure 115 -
Replaceable Secondory Fuel Filter

REMEMBER — IT IS.BOTH EASIER
AND LESS EXPENSIVE TO.KEEP

TO- REMOVE IT:

FUEL PIPING ARRANGEMENTS

Loosa Injectiuh l‘ump-—-\'uuuum gauge_lo-

DIRT.OUT OF. THE: FUEL OIL.THAN -- |..

SO

oy

AT TN

W LR 1% LA e




|

CONTINENTAL SiIX CYLINDER - DIESEL ENGINE MANUAL " Page 67

— ———

o - e ‘ " FUEL - INJECTION" SYSTEM

"

be piped to the tank and never back to the.inlet,
as its fuel -flow, cool:., lubricates and purges air
from the pump

The fuel supply lines should he 34" copper
tubing minimum when under 14 feet and 14"
copper tubing for lines“over 14 feet. The return
lines shouhd be =} ;” minimum tubing. It must also

,r'— A |
i rugLiask 4,
il

i

\l 1.
et AT
SEUGMENT
bl

(= b

Figure 116
Schematic Drawing Showing Fuel Piping and Filtration

TIMING OF INJECTION PUMP TO THE ENGINE

- Injection pumps must be installed on the engine in accurate ajignment and timed to correct refa-
tion with the crankshaft for proper engine operation with maximum power and economy and to
prevent complaints of hard starting, overheating, uneven running and excessive smoking.
’I‘Jmmgr a fuel injection pump to a Diesel engine is similar to and even more simple in operation
than timing a gasoline engine ignition system — yet both require precision to insure -the correct
tlmmg as recommended by the- engme manufacturer. o . . -

TIMIMG BOSCH APE TYPE PUMP
TO ENGINE

The simple steps required- to correctly time

the Bosch APE injection pumps to the Contmen- . .-
l Di . Besch APE Type Pump Timing to Engine

SO Industrial Engines . .

wheel housing timing hole, Fig. 118, is at
-the following mark on the flywheel rim cor-
responding to maximum governed speed
operated:

RPM | TD-427 RD-572 .| SD-802 |. -
" |-1000 |-24°BTDC. | 24° BTDC:| 26°BTDC -|°
| 1200 |26°BTDC | 25° BTDC | 28°BTDC"
1400 | 28° BTDC | 26° BTDC | 80° BTDC
1600 [ 30° BTDC | 27° BTDC | 32° BTDC
1800 | 32° BTDC | 28° BTDC | 84° BTDC
34° BTDC | 29° BTDC
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Figure 120
;
If the marks are not in alignment, “hen the 'i
) Figure 118 specified flywheel mark is on the pomter -
- Flywheel Timing Marks loosen the two cap screws which clamp the (

two flanges of the coupling and rotate .the
pump drive until the pump: end platée "and
coupling marks are in exact al:gnmen«t Then
tighten cap screws “firmly as thpage would
alter timing,

2, The mayrked line on the pump-coupling driven

member should be in exact alignment with
the offset timing line (not the vertical line)
on the mJectlon pump end plate — which is
the port closing position for #1 cylinder
fuel injection.

on the pump shaﬂ:-'and U“ |
~which:, 1ndic¢tu tho amoniit of 0
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TIMING BOSCH PSB TYPE FUEL PUMP
TOENGINE. = = [ .-va\l

1060
1200 22
_ 13007
[T ) .i'{i"_"."f‘-‘\.i' oo T fSari - P lboo- ] h
’ 1800

- 2000 .

- 300

TRANSPORTATION DIESELS

RPM TD6427 RD657
2200 - 34° 329
; 2400 34° 327

NOTE: Make certain that £1 piston is an com.
pression stroke by turning both push rods
by hand indicating both valves are clused.

IRANSFER Par Nm—-’
SUBE L tty (.["J

Figure 122
P5B Pump

1. Turn engine until £ 1 piston is on comprission
stroke and the pointer seen through the open-
ing in the flywheel housing is aligned with the
mark on flywheel corresponding to the maxi-

. mum engine governed speed.

el

2. Remove pump control assembly by removmg
(2) retmmng serews, Check pump piunger
Beveled.
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:

3. Remove timing hole cover on top of pump drive
iwousing and check if line on hub of pump drive
gear is in alignment with pump timing pointer.
If not — remove end ]ﬂate and Iousei'l'i'a;djust---

t

LYV T 1N

plete al:gnmcnt and tlghten ad_lustmg SCTEWS - - .-
securely.

Figure 125
PS8 Timing Mark

'
MR o o s v

INSTALLING AND TIMING ROOSA-MASTER PUMP TO ENGINE

1. Turn engine clockwise until #1 piston is
on the compres$sion stroke and the timing line on
the flvwheel aligns itself with the pointer. {Check
timing chart for standard timing information; for
=pecial adaptations; refer to customer’s specifi-
cation.)

2. With Roosa pump removed from engine,

and with the timing cover removed, turn pump

've shaft until timing line on plate lines up with

e timing line on the pump cam visible through
the opening. The two lines must beé in e:mct ahgn-
ment when pointer is at the speclﬁed timing mark
on flywheel.

3. :Note that the shaft tang has a small- off-

center: pm which-enters a-locating hole in the dis-"

tributor rotor to prevent assembling 180° out of
time. A(If: shaft does’ not. have'a‘locating pm;
up the oﬂ'—eenter holea m shaft and rotor.)

5. Turn the crankshaft 2 revolutions, turn-
ing up io the timing marks specified, and recheck
the pump timing marks. Adjust if necessary and
replace the timing cover on the pump.

Note: When rotating crankshaft to the tim-
ing mark care must be taken to be certain that the
crankshaft has not been Iotated beyond the spec:-
fied mark.

If the timing mark has been passed it will he
necessary to turn the engine backwards at least
14 turn and again rotate the crankshaft’ ‘clockwise -
bringing the correct mark in Ime to.th spectﬁad‘-
timing. _

This is'necessary to be sure‘o removmg the™
backlash from the front end gears to obtam the
correct tlmmg -

#

IR s~ L P
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1. Turn engine until #1 Piston is on_com-
pression stroke and pointer seen through flvwheel
housing hole is at the correct degree mark on the

- -—flywheel:rimt tShown on-Timing Ghart.)"

125C.

FU EI. INJECTION SYSTEM

TIMING ROOSA-MASTER PUMP TO ENGINE WI‘I'HOU'I' REMOVAI.

If adjustmert is required, loosen mounting

-

2. Remove timing hole cover in pump hous-
ing and checl: if the timing line on the drive piate
lines up with the timing Ime on the cam rmg' Fig.

-ROOSA-MASTER PUMP TIMING CHART

marks line up.

e L St S,

nuts and. turn.assembly by hand so that tlmmg

Turn engine over two revolutions .and re-
check to make sure all backlash is eliminated in

geal train,

] TD-427 RD-572 SD-802
Engine o o ™
! AL Gt uto Auto Lo
b Sid. Adv. Std. Adv. Std. Adv.

1600 2()° 26°
1200 220 26° 28°
1400 24° 28° 30°
1600 26° 30° oq0 32° 22
1800 28° 229 320 24 34° 24°
2000 30° 24°
2200 32° 26°
2400. 31° 28°
ROOSA PUMP TRANSPORTATION DIESEL TIMING DEGREES B. T. ‘D.C.°
R TD-6497 - RD-6572
,Engme A " ren
. uto uLo
| REMO _Stf.‘- _ Adv. Std. . Adv.
P
\ 2000 .
) 2200 24°
2400 26° 29
- 2600 P

l—Before fmal shut—dow'n-—-empty fuel ta.nk and- ﬁll tank w1th a
2 gallon nuxture of 50% hxgh grade SAE'1) Jube oil -and pure'

STORAGE:OF FUEL INJEC'!'ION EQU[PMENT

preEsrTegd]

%

P

o o g <o S————— ..
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This section ineludes instructions for repairs
and overhaul of the component units of Conti-
nental Red Seal six exlinder Diesel engines,

Provide a clean place te work and clean the
engine exterior before vou start disassembling —
dirt causes engine failures.

Many special tools have heen developed to
save time and assure good worknuinship—which
are shown in Section X] and are aviilable at yvour
Continental distributor.

Use only genuine Red Seal parts in Conti-
nental Diesel engines as years of development and
testing have gone into these specifications to as-
sure maximum life and performance.

CYLINDER HEAD

The cylinder head is the most important part
{ the.engine assembly since it contains the com-
lete combustion chamber including valves, fuel

mjectlon ‘noz:les, energy celis and cored passages

for alr, exhaust and water flow.

REMOVING THE CYLINDER HEAD
1. Drain water from engine and dtkconnect

radiator or heat exchanger hoses.

2. Remove cylinder head covers by taking
out the screws holding them to the rocker arm
supporta ' i

3. Remove mcker -arm" shaft assemblies. and’

._push rods. (.rip the -push. rod and
; ut of

the illustration. This method serves to -bl_*eak:_ the
hydraulie conn_ection and permits lifting the push "

) . Fagure 127 : ' ’
Snappmg Push Rod ovt of Boll Sockuf ol Tapper -on
TD Series .

rods out and leaving the tapf}e{;s in pla'ée. (f
tappels are lifted out of the guides they will have " .
- to be reassembled through. .the opening: in the
block if only the cylinder head is. removed ‘for

-servicing.) Tappets in the RD- and—. 8

models re
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NO’[‘E Should dlffzcully be expenenced
in pulhng the energy cell.due to being firmly
embedded in the counterbore: and held “there

- by-carbon==" use a‘brass drtft‘wit
cal head inserted through the-ni
and give ita sharp rap wnth a hammer whﬂe )
tension is applied with the pul]er Never use"-
a steel or similar metal drift or one without
a spherical nose as damage will result to the
comnical entrance of the metered opening.

o

T N TIK

ufis

RTINS

Figure 129
Capping Nozzle Connection

. 5.~Loossn and remové ‘the nuts holdmg the
.eylinder head to the block.

‘6. Lift the cylinder head off the engine and
carry to a c]ean bench for further dlsassemblv
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. 3. Remmove the valves and place them'in order
in a rack with holes numbered for both intake
and exhaust so they will not be mixed in handling.

Figure 133
Valves in Rack

' 4. Clean the cylinder head thoroughly with
a solvent or degreasing solution and blow it off
with air pressure. Inspect carefully for cracks.

On the RD, make sure that holes in the three
rocker artn support studs (figure 134} are clean
and open as they are oil passages to the rocker .
arm system.

LEAK OFF TUBE

it

'
B

“" " Figure. 135 -
Removing Nozzle Holder Asse

s LA

i-
s
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VALVE GUIDES
) 1. Clean the valve stem guides, removing lac-
quer or hther deposits, Do not use tools that
welvmove metal. ..

X

e ey e

2. Check guides for wear by using “Go_and
No-Go” plug gauge or a telescope gage and 1”
micrometer. Replace all guides that are worn bell-
mouthed and have increased .0015%in diameter.
See Limils and Clearance Section for maximum
diameter permissible to determine actual amount

[SLIPE T TR

_ {
ENGINE - REPAIR:-AND- OVERHAUL

\\ \\

2 e T ; 5 ?\ “\‘\\\%\
i i
N By
e ¥ -
- \ o g
-3 B }
3 Al b
¥ ia 3
| |
1 exHAUST [y S
& 3 \\\‘
INTAKE |5 N -
\\i\ ' 4 . N \
X N
/ N
{ 3 B
| ¥ S
-1
3
1FACE
Intake Exh.
i . 1
TD e 213, 2254,
N )
RDY 110, 27
SD 2 27
4
Figure 138

Diagram Showing Valve Guide location

4. Ream new valve stem guides to size given
in Limits and Clearance Chart, using a straight
reamer ground -to correct size and having a pilot
which will properly locate. it ard: keep it from
wandering from the original reamed hole.

Caution : Ferrox coated guides are pre-reamed
and do not require reaming after installation.

VALVE SEAT INSERTS o

1.7Valve seat inserts are used only for the
exhaust valves and are held m place by a shrmk
fit. .

¢

N

and replace any that are loose, cracked or other-
wise damaged. Use puller for:removing faulty
insert as shown below,

Inspect all exhaust valve mserts in the hend"
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) 7 When OVERSIZT inserts are used, dimensions (“‘1;

3 of the insert and counterbore increase propor- C

tionately (.010, .020, 030 — depending on the
oversize, ) _

New insert installation should have press fit.
Chill insert in container with dry ice~for 20 min-
utes before assembling.

Insert may then be installed in the counter-
bore usinx a piloted driver, tapping in place with
very light hammer blows, without the possibility !
of shearing the side walls. This assures it being
seated firmlv on the hottom of the counterbore
after which it should be rolled or peened in ace.

VALVES
- 1. Inspect valves for condition and replace
. Figure 140 any that are “necked”. cracked or hurned, also
Removing Exhaust Valve Seat Insert any on which valve stems are bent or worn more
than .002. Reface or replace all valves.

2. Continental does not recommend installing
new inserts having the same outside diameter as

the one removed. When required to replace an in- ORIGINAL REFACED

sert clean and re-machine counterbore for a .010 ' ’ _ - 7, X
larger insert than the one removed, using a tool A . ' A m___) 2
with a correct fitting pilot. SRR T O : . - ?
AR \\ K i N s 3
J"—-- A — S ' e g
2 IF AREA"A" IS LESS THAN 50 % OF E
7 ‘ ! ORIGINAL., DISCARD VALVE i
“Figure 142 . 3

Allowabie Head Thickness of Refaced Vaives

margin

. h;u;i -and .Counterbore

~ When machining the counterbore, be sure to
o deap enough with the tool to clean up the bot~
: : willhava: fall contact
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Sy pyitEets IR

. 3. Che’ék all refaced or new valves in V- Before removing the arbor. indicate the seat,
hlocks with indicator to determine if the contact Total indicator reading must not he mere than
face is true with the stem within 002, If not, Az,
repeat the refacing operation. - Use a pilet preferably having a solid stem

- * *1,°Grind-the -intake-and-exhaust. \al\e—seats—-’-—--.with a long-taper--as.all-valve seats-must be.—
in the head in accordance with instruetions in ground concentric and square with either new or
vour limits and clearance chart.” - worn vabve stem guide holes,

5. After the valves and seats have been re-
faced and reground. coal the seat lightly with
Prussian blue and drop the valve into position, os-
cillating i* slightly to transfer the blue pattern
to the va.ve face. This should show a contact
width ¢. 167 to 3,227 and should fall well within

Figure 144
Grinding Intake Valve Seats

Figure 146
Chockmg intake Valve Seat Ion-ow

the width of the valve face, leaving at least-1/64”
on elther snde where the blue does nat show.
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Figure 147
Method of Narrowing Valve Seals

Never allow valves to set down inside the seat.

WHONG RIGHT

witlun spec:ﬁcatlons:-z it should be retouched
lightly with the original stone to remove burrs or

feathered edge.

CONTINENTAL SIX CYLINDER DIESEL ENGINE MANUAL.-

Figure 149 °
Valve Spring Tesfer _'

Springs, when compressed 6 the “valve -open”.
or “valve closed” tength, must fall within-the: spe-;
cifications shown on-the limits-and clearance chart
when new, and must not show more than 10%" loss
{o re-use,
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i ‘\. 2. Reassemble the valves and springs in the
i head with the retainer and retainer lock., The
& close wound coils of the valve spring should con-
: tact the cylinder head.

ENERGY,.CELLS

: 1. Clean all carbon and any other deposit
: from the energy cell counterbore being ecareful

E
b
F.

COUNTERBORE

.-1, -“-‘_‘“'4
ELY|

Figure 151
Energy Cell Counterbore

not to damage the large diameier angular seat on
which the energy cell body makes contact,

2. Clean the energy cell hody exterior as you
would an exhaust or intake valve.
- Clean: the‘msxde chambers and passages using the
er and.drill provided in the tool kit to re-’
it as nearly as .possible to new condition:
(See lllustratlonc be!ow )

.pound, the cap to the body so that it will make an
air tight seat,

ENGINE' REPAIR *AND OVERHAUL -

Figure 153
Cleaning Energy Cell with Special Scraper

3. Lap the energyv cell hody into the head

valve grinding compound using the puller
or a piece of wood of such size that it cun be
screwed into the thread in the energy cell, — and
lap in same manner as vou would lap a valve in
a cylinder head.

with

CALUTION:
seat,

Lap minimum to obtain clean

LAP THIS SLRFAC& TO SEAT N mm

Figuu 154

the body must be.clean and fre&fnim any%dirt_pre.
‘'scratches. Then lap, with valve. “grinding. com-

N

Immﬂant = This: uuwt
seat s:m'-tt wea,po{ut a-t

'plnror‘.:'
,the»lm :m*
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L s e
carbon particles on seating surface to-tilt the as- -
sembly o permit blow-by. 1f apecial reamer is not - -
avadlable, & round picce of wood or brass prop-.

< erly shaped can be used. Do not use other. hard

1 sharp tools. C

'-—-- 3-Always Ose new gaskets and mselt the
nozzle Lip carefully so that it does not stnke the
Wi l“ )

TN s

. Tighten the clamp nuts evcnh' to prevent
bmdmg the nozzie valve and torque down to
14-16 ft. lbs. Use special “T"* handle tool prov:ded- -
in kit for this purpose if torque wrench is not
available,

£ 10

375

Figure 155
Energy Cell in Place

combustion .chamber at either the seat where the
body contacis the head or the vontact surface be-
tween the cap and the hody.

INJECTION NOZZLES
" The nozzles inject the metered amount of
fuel received from the injection pump into the
.combustion chamber. For efficient performance
and maximum economy they must inject the fuel
in a definite spray pattern—at 1750-1850 pounds- Figure 157" ‘
pressure and without the nozzle. dnbblmg due to Torquing Norzle Holder c,‘,mp Nu,,

leaking of the nozzle valve, © - S
 ROCKER ARMS S %
1. Inspect the rocker arm shaft for wear If

1. All the nozzles prevmu%ly removed during
z ) ‘

head disassembly should be cleaned, tested and the shaft has “shoulders” on it due to wear.: re-

_ place. Blow out oil holes with air. -

repaired under clean conditions by a competent
2. Examme rocker arms for cracks,‘_oond:tmn

workman following the procedure outlined in the
Fuel Injectmn Sectxon Vi before assembhng them
into the heed 7

-.,;

ing the nozzle hold
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_ENGINE REPAIR: AND

(M.. VALVE PUSIE RODS Cylinder head or block must be resurfaced if
1. Inspeet push rods for bends or twists and these limits are excesded.
examine the bl and cup ends for excessive wear. Use new cvlinder head gasket, which is pre-
teplace reds that are faulty.or excessively ‘worn. coated, thus no cement is_required. ’
i e 20 T preventodamage o push-rodsy-replace: - - - . Sl T
__after the cylinder head_is installed.___. -~ .

(When. ditficuities are encountered with, gas-
. ket sealing, coat both sides of gaskeot with heat
resisting aluminum paint and assemble  imme-
diately.)

2. Using a chain hoist, lower the cvlinder
head assembly evenly over the studs, then pull all
cylinder head cap screws up snug with speed
wrench.

3. Tighten with torque wreneh i recom-

mended sequence 1o the correct tenpue shown
i Chart by geing over them fwo times before
pulling them down to the final torque specifica-
tion on the third round.

Figure 159 _—
( Checking ‘Cylinder. Head Flatness

. INSTALLING HEAD .

R =

1. Make sure that .gasket contact surfaces on

the- head -and "block-are’ clean, smooth and flat.
Check flatness with .straight edge and feeler
gauge in three positions lengthwise and five cross-
) wise. The maximum permissible on the RD and
8D head is .004 low “in the center lengthwise,

- While on the TD .006 is acceptable, gradually de.
1., .creasing:towards the ‘ends. Crosswise of in local.
. cized Jow spatasmaximum:ghould otse

o3
AL A" A G

‘3
. 4.;—-




" Page 82

f
) CONTINENTAL SIX CYLINDER DIESEL ‘ENGINE-MANUAL -,

.EN@INE GEPAIR, AND OVERI&If\UI. ® @ ‘ :

" When wear is less than .008 in either case, a set
< of service rings may be used to restore the.engine
§

| to satisfactory operating condition. .
B S e 3~ CHECKING BORE-WEAR-—— oot e
T o i N 1. Clean the ring of carbon from around’ the” SRR
. top of the cylinder bore formed above the travel
' of the top ring. ¥
®o® & @ oD@
Figure 163

Cylinder Head Tightening Sequance {5D, RD Series)

CYLINDER BLOCK

Bath the RI} and S series have replaccable
liners of the dry sleeve type. In the TD scries,
the cylinders are machined in the cylinder block
casting with no sleeves being used. As standard;
however dry sleeves are available. -

ST

cylmder barrel by checkmg' this unworn aarea—. o
with a pau' of inside mmrometers at mterva.ls -of K )

- Wmmvm——‘a
il

« PE i
—

RAS T EF o B e Ui B

AR WL i
AL

P S s
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' Figm 167" :
Muwring Origmol Diameter of Sluu
. with Bore Gauge

3. Check in same manner the top of the ring

DT T I RN ——

i
|¢
![ CONTINENTAL SIX CYLINDER: DIESEI.r'ENGINE MANUA

travel area appioximately IA;’- below-the shoulder.

ENGINE REPAIR - AND OVERHAUL

1. The maximum difference in the above
checks, indicates the amount of cylinder bore
wedr, 1f less than (008, reringing will be suitable
and if over Q08 replace :,ILe\'es or rebore the 'ID
“block having no'sleeve.”™ ”

RE-RINGING (For bore woar less than .008)
Ridge ream the cvlinders to remove the
unworn area al the top so that the new rings
when assembled will not bump and distort both
themselves and the piston lands,.
Several good makes of ridge reamers are
avatlable which will ream the top of the bore in

WA At -
v

M

wWorn area'
partial’ ndge remammg 2t
With the head removed,, the :
sion on the" ‘sleeves to hold the i
may be necessary ‘to make _some. for
hold them- wh:le ridge reammg
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Drain the crankcase and remove the oil
pan.

. Rémove cotter pins and nuts from the
LO!’HIULUIM" rod_belts, permitting removal of Laps.
Keep the caps and bolts in numer ical order so
that when the pistons and rods arve removed from
the engine. the cap can be reassembled and kept
with its mating part. If not alveady numbered,
do sa at this time,

4. Push the pistons and connecting rods up
through the top of the evlinder, carrving with
them all the carbon and metal chips left from the
cleaning and ridge reaming operation. When do-
i this, every precaution must he taken te pre-
vent damigre to evlinder bores by the sharp cor-
ners and rough edges of the connecting ruds and
bolts.

5. Break the gilaze on the cylinder bores by
using a glaze-breaker or other means in order to
assure quick sealing of the new piston rings —
protect the crankshaft with oilv (nmot dirty) rugs
during the glaze breaking operation.

e ———
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the rings will begin to function properly and con-
trol the oil; therefore, we must recommend that
this be ‘done — but done with care —and the
I)uu.", thoroughly cleaned afterwards.~-

--‘)

ure 1%

Figure 172 °
Cast -in r'merf

Worn ring grooves on the conventxona] prs-':'
ton used on the TD can be salvag‘ed by. mstalhng

Figure 173
ling Groovc lnsert

6. The TiD &@nd "SI Pistons have a castin in--—
“sert which eliminates top ring groove wear. (Fig-
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Figure
Sleeve Puller
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Figure 176
Cylinder Sleeve in Block (RD, 5D}

3. Clean the bore m the cylinder block thor-
oughly removing any rust or corrosion that may
have formed during the ongmal operating period.

. A rotary wire brush or a glaze breaker can be
used, or if neither of these is available, it can be
done by hand, using fine emery cloth. (Under
no circumstances, should you.enlarge the bore by
removing metal,. just clean it.up thoroughly so
that the sleeve can make good contact when as-
sembled.) RS

4, Cylmder Lmers are avmlable in 3 stand-
ard sizes and selection should be made to provide

a hght push'ﬁt'-ln the bore-—NOT ‘A DRIVE

in other words,do not lish.;tl'ie bores :

If necessary toi use 2 roughing hone to en-
large the inside diameter, use the finishing stones
- Just: enough to remove.n.ny bum or scratches,

ngure 77
Protecting Rod ond Main Bcaring Surfaces
TooATter the honing or glaze bhreaking opera-
jena are completed, clean the eviinder bores and
vase tharoughly with a solution of water
i one of the many detergents available,
X Blow off wi o compressed air, then wipe
wetovlean, oiled rag o protect the finished sur-
Taco
PIRTUN FIT - i
Check the piston fit in the bore using-a. half--
ir> wide strip of feeler stock, of the th:cknqss )
qi“med in the Limits and CIeardnce Chart
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(- when it is approximately 2” down in the cvlinder
' bore in an inwverted position,

o . Piston Fit With 5. t0 10 Pull ___ . .

O et

e TD 006

3 RD  .007

: SD 008 (Use two .004 feelers)
: ,

PISTON RINGS

Check all piston rings in the cyvlinders for
gap regardless of whether you are using (1) a re-
ring set of piston rings in cylinder hores which
have been ridge reamed or (2) a standurd =ct
i with new cylinder sleeves or (3) an oversize set
for cylinders that have been rebored.

Figure 180
Filing. Piston Ring to l’ncfpm_._de e

ard

either in a ring filing ﬁxture or by clampmg the--
file in a vise and holding the two ends against op-
posite sides of the ﬂ]e as shown above.

PISTON PINS

Check the bushing in the upper end of the
connecting rod for wear. If worn and you are us-
ing the original pistons with a service get of rings,:
an oversize piston pin may be obtained in
.003 or .005” oversize.

The piston pin hole in the pmbon and he
bushmg in the eonnect.mg rod'md . be honed :to -

‘bnng the bothom édge of the plStOl’l up against
- the ring - to aqua.re it up in the cylinder bore
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increase their diameter to obtain the desired fit . ‘ ( '
as shown in yvour Limits and Clearance Chart. )

Note that while the chart specifies a
T[T ERETHEH it of théfpinin the plston “there -f~ -
S | is i definite clearance of the piston pin in the
connecting rod.

CONNECTING ROD
teplace the bushing in the connecting rod if

new pistons and. sleeves are used. Using. an arbor..
press, press out the old bushing and press in the
new one .— after which the bushing must be
honed to obtain the correct fit of the pin in the
bushing as shown on Limits and Clearance Chart.

If there is an excess of stock in the piston pin
Lushing, it may be reamed first, then honed. In
any event, the final operation should be done with
a hone to obtain the desired fit with better than
7H% bearing area on the pin.

I'ISTON AND CONNECTING ROD ASSEMBLY

1. Assemble the pistons on the connecting
rod by first heating them in some form of oven
or in hot water to a minimum temperature of
160°F,

With the piston heated, the pin will enter the
piston very easily and can be pushed on through
the connecting rod and into place without dis-
torting the piston.

The snap rings must be assembled in the
grooves, -making sure they are fully .seated in
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Flgure 185
Cbeckmg Piston and Rod Assembly for
Squareness ond Twist

The connecting rod can be bent or tw:sted to
meet this specification. -

Pistons are cam and taper ground, and this
must be taken into consideration when checking
alignment of the assembly, since the diameter in
‘line with the piston pin would be less at the top
of the skirt than at the bottom,

| cle-rlrmrhd TOPZ.

ENGINE REPAIR AND OVERHAUL

RECOMMENDED METHOD OF
INSTALLING PISTON RINGS

1. Grip the eonnecting rod in a vise with lead

lined jaws to-hold the. piston -firmly-and-roli-each-—- - - -~

of the straight side rings in its groove to be sure
there are no burrs or other interference with
the free action of the ring in the groove.

RECESSED 51D~

Figure 187 :
Instolling Rings with Ring Expander Tool

2. Hold the ring tool with recess mde up and
place the ring in with the bottom side_up. &"»t.art= ’
with ‘the lowest ring first,

. Some p:stonnngaaretapertap&'lhmm

40: when

4, Apply pressure on handles ‘soFing

pletely expanded Pass the expanded nng and tool
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M L P AT AT g, b

NOTE

Exception to these instructions must be

‘taken in regard to checking clearance in-

grooves of thé three top compression rings

on:the RD and SD. :

These are the Kevstone type ring. and

the only ¢heck which can be made withow

special equipment is to note if the angle of
the ring agrees with that of the groove.

CRANKSHAFI‘ AND MAIN BEARINGS

1. Remove vibration- dampener from crank-
shaft pulley. Remove starting jaw lock and start-
ing jaw nut and washer. Using a puller, remove
pulley from crankshaft.

’ Figure 188
Install Tapered Rings with “Top" Side Up

5. Check the ring side clearance at various
positions with a feeler in accordance with the
toleranceés shown on the Limits and Clearance
Chart,

Figure 190
Removing Vibration Damper

‘2. Take out screws and remove gear cover,

- 3. Drop the oil pump, by removing nut -or
cap screws hoiding pump to center mam bearlng'
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( . 4. Remove each main bearing cap. one at a
time, and inspeet the bearing and crankshaft
— -——journal.

R S R

7. ' Figure 192
{lcmawng Bearmg Cup

If there is any_ ndlcatmn of ﬂak:ng out
‘scoring or actual wear, — they must be replaced.
Whlle the- lmmg of these bearmgs when new is
smooth and: highly polished, «. very. fvw Kours of .
opemtm will. change: thetr appeamnce “eom-’

T~

é%ANp-ﬁdV;RHAUI.‘

ENGINE - REPAIR

Figure 194
Bearing Damage Due to Corrasion

v B

W o
Jeelmi i o 10
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Figure 198
Replacing Bearing
Figure 196 .
Removing Bearing imately 15" shorter than the length of the bear-

ing. dressing all edges carefully to be sure there
the crankshaft is turned in a clockwise direction, are no burrs to mark the bearing. .
the head f‘thlS pin: pxcks up the;bearing shell and - - : .

forces-: t out of the bore in the block ‘e C‘ :

lquu 197 .5 '
Mm r'lng Bccring Thickness

¢

iR

A A s

‘.
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mav be sure that neither the crankshaft or bear-
ing are worn excessively s far as clearance is
LODCEII]E(I

is not worn checkmg with a '[’IICCC‘ of feeler stock

N as outlined above should lock up the crankshaft,
making it posslble to turn only by use of a bar
or wrench.

it

:1. B Flgure 200

Che:lung Bearing Clearance with Plastigage _

The sarne check can be made by using a piece
of Plastigage of the diameter specified to check
certain clearances.

By placing this Plastigage in the bearing and
tightening it in place, the width of the Plastigage
after crushmg determines the bearing clearance

. .-, as shown’ almve. _

b T

“CAUTION *

#7*When using this method DO NOT TURN
the cra.nlrshaft as. that would ‘destroy the
. plastigage: . -

CIf .'c':ranl:ahaft is scored, or worn enough so
that new bearinga will not fit with .the required
clearance, it should be removed and reground.

Tocco-hardened crankehafts may be reground
to decreaae the dmmeter a4 maximum’ of 040 A

W e s “f '.,"

UTION ;. Nitrided mn}; imt nut be. re.
und without re-nitriding.

n,o 25 !;._

1“-- .'
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Before shaft is reground, it must be checked

for-straightness and straightened it necessary 1o
he within 002 indicator reading. When, 1'egmuml

fillet radii, must be. “lthm (hmensmnal Hmits -l ome oo e
must be pe:fenth' blended ‘into thrust and, be‘u-
ing Surde(“s -

e INSUFFICIENT
1/8"t0 5/32"R. CenyEes 4 FILLET
'RIGHT WRONG WRONG
Figure 207

Crankshaft Fillet Radii

8. Connecting rod bearings and crank pins
mayv be checked in the same manner with one ex-
ception; instead of tryving to turn the crankshaft
when the connecting rod bearing is tightened on
it with a piece of feeler gange assembled, try to
move the connecting rod from side to side’ -

When the connecting rod is per fectlv free it
will have from .006 to .010" side” plav and- -can be
moved by a light touch of the fingers. Wlth feeler
stock assembled having a thickness equ_alt..to the
maximum specified clearance, enough drag-shouid
be felt so as to require pressure to move the rod
from side to side. '

ably have to use a hnmm_er tb.movetl}q
sade to side, mdicaﬁnz -
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CAMSHAVYT

1. Using a puller, remove the cam and crank
gears.

Figure 203
Pulling Cam Gear .

2. BRemove the screws holding the camshaft
thrust plate to the front of the cylinder block,
which makes it possible to pull the camshaft for-
ward out of the bearings.

3. Renwove push rods and unless engine is
laying on its side, tappets must be removed or
lifted before: ‘camshaft can be pulled B

4 Tappet ‘¢hamber covers
which, onsach of :these. -engiies- mcludes"the Qil:
Cooler Assembly. must also “be_ renip e
‘B, Tappets n the TD ean then

o side’ plates, - -

and lined up in- sequence, for m.stallabon in the

same locatson unless inspection shows that they -

require replacement.
6. On the RD, both the tappets..

and gmdes

.;r"

Figure 204
Removing Tappels

7. Tappets on the SD cannot be removed from
the top, but must be lifted as high as possible in
the guides, then held in this position,

This can bhe done by using magnetlzed rods
long enough to reach down and lift ‘he tappets,
at the samé time extending high enough above
the cylinder block to permit holding in this po-
sition.

The present push rods thh the ends cleaned,
then coated with a tacky fibrous grease will also
serve to lift the tappets and can be used to hold
them up, away from the camshaft. .

Either the magnetized-rods or the lpush mds'
. pairs,
with rubber ‘bands, :or . by ;using’, copper;or..soft’

can then be.- heid- up. by .gripping - them,

wire wound- tlghtly to hoid them ﬂrmly minst
the push rod hole-=*- " et

Another method is to use'a pieceof copper or
soft iron wire in a similar manner, except that
both ends have to be fastened with the wire
stretched tightly. (With engine out of the instal-
lation and- lald on- its side, tappets m be

s

IS
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( . the next siep, Excess wear at these positions re-
- quire replacement of the shaft.

- If wear is found to be in the bushings in-
stead, these must be replaced using precision serv-
‘icé bu‘hmgs T available for that purpose, Which re- ™~
guire no reaming, only care in assembly, to line

: up oil holes, and not to damage the bushings as
x they are be_mg‘pressed in.
o i TAPPETS. AND TAPPET GUIDES .
nE 1. Tappets must be inspected visually for
i scores or (damage to the contact face. Two or
three small pits in the latter is acceptable, more
than that calls for replacement of the tapjet.
2. Check the outside diameter with microme- Fi 206
{ . . -
v ters to determine if replacement is necessary be- , 'gure 206
I cause of wear. Checking Backlash in Timing Gears
Ve 3. Tappet guides or guide bushings may be 2. Examine the camshaft thrust plate care-
iI : ch_ecked for wear with a plug gauge or preferably “uliy for scoring and wear and if any indication
s with a tcles_cope gauge and micrometers and are of either shows, a new thrust plate should be as-
[z replaceable in every case, sembied without questmn.

3. Assemble the: cam gear to, the camsha.ft by .

_ driving-or preasmg it'on, at the' same, time. -holding -

- the camshaft forward so'there is’ posmb:htjr of
the camshaft bumpmg the expansu n- plug -at the -
rear end a.nd forcmg lt out of posxtmnﬁ thus

TIMING GEARS' *
- 1. Timing gears and tnpmg gear ﬁts must be
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5. Drive the crank gear on the shaft making
sure that the marked teeth on the cam gear
straddle the marked tooth on the crank gear,
which” assures you of 'thé crankshaft a.nd ‘cam-

“shaft be bemg in t:me

Figure 210
Checking Gear Fit

Flgun 208
Assembling Crank Gear

7. Crankshaft gears and camshaft gears are
furnished in standard and under and over sizes.
Gears marked “S” are standard; if they are
marked with figures “1" or “2” in a letter “U”
this signifies undersize. If they are marked with (
figures in the letter “0” this signifies oversize. b
Gears can be selected to give .the desired fit.
Always assemble a riew lock-and-tighten the cam
nut firmly, drawing up to specified torque of 120-
130 ft. pounds. Turn, the lock over so that the -
nut is firmly held in place. . "
Check end play which should be .005-.009. If
correct, turn the- lock “OVET "80 that the nut 15
firmly.held in place. ]
: This 1. very tmportau :
aﬂ‘ect pump"_ttmmg -

g since-i may be posdble t.h.nt
it is not w1th1n specifications. Repeat the opera-
tion prewously utlined. Uumg a screwdriver pr)lr

and '
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(" @raxksHAFT END PLAY
- 1. Check the crankshaft end play before re-
placing the gear cover. A shim pack containing

Figure 214
Crankshaft Front Qil Seal linside view)

. Figure 212
Checkmg End Play with lndrca!or

ims. of 602" and 008” thlckness is mcorporated
the "assembly between the.front end of the
main bearing journal and the crank gear and by
removing or adding shims, this end play can be
corrected to fall within the speclﬁcatlons.

Figure 215
‘Front Qil Seal {outside wew!

If the oil seal is in new condition ‘and’ shows
no sign of cuts or excessive wear, it may serve .
satisfactorily through another permd of ; open--
¥ tion provided the contact surface on"“the ‘crank- R
shaft pulley is in good condition. ’ . :
Examine this surface very carefully since any
roughness or scratches of any kind will cause an
Figure 213 oil leak and eventually damage the seal. .
Checking End Play with Screwdriver If the surface is damaged and the pulley is :

L

otherwise satisfactory, it may be salvaged by

At all t.lmas when checkmg qend,qphy. the building up the damaged surface and the contact .
.area by brazing, then turning the: snrfaea“%n
"to the specified size and pohshmgitvery'
Another method of salvaging the fan d.rive"

- pulley hub is to turn the surface down in diameter
.-and shrink on a steel-siseve, finishing - the 0.D#:
" to the original specification and carefully pohah— -
ing it. . i
been . . If this is done, make certain there are 5o ° “7’:
roughedzeslefttodamaze theluldurin‘w

£ i e e =

for wlgis dradmtien

ront il _seal carefully”
‘whether or not it is dama’ged' If
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Figure 216
Seal Surfoce an Pulley

sembly. If the belt surfaces in the pulley are
damaged, replace the pulley without question.

N}

« OlL GUARD .

L IUTE PACKING

= CRANKSHAFT

REAR CRANKSHAFT OIL SEALS
TD Series

The TD-27 and TDG27 use the jute packing
tyvpe of rear =eil, which, if properiy:assembled.
effectively seals against any possibility: m o1| leaks
at the rear end of the crankshaft.. = "=

To 1eplm‘e this packing and ret%emhle this
rear seal, it is necessary to follow instructions
very carefull_\', otherwise vour efforts may he
useless.

1. The first step is to remove the filler block
and oil guard. the latter heing the semi-cirenlar
die casting which fits in the cyiinder hlack, in a
grroove machined just 1o fhe vear of the rear main

hearing.

2. Clean all surfaces and greoves thoroughiv.
if a seraper or wire brush is used, e very careful
not to scratech or gouge the sealing surfaces. All
dried cement or other material must be removed
from these surfaces, Check filler block ‘contact
faces for fiatness — Neplace if warped.

The jute nacking, as it is received, has a
diameter approx.mately one-third greater than
the width of the grooves. This must be-crushed

in a vice or otherwise tlatiened narrow"enough (‘

to be inserted in the grooves

Figure 218
Reor Cmnhhcﬂ Oll

i . T

e L L o

ahat

s
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(_ . 5. With a sharp knife or razor blade. cut this
ofl parallel to the surface of the casting, allowing
it to protrude ', of an inch,

6. You are.now ready.to reassemble these

parts in the engine. To do so, coat the suter or

sealing surface of the oil guard with a non-har-
dening cement. Slide it into place around the

crankshaft, if engine is still assembled or di-

rectly into the recess, if crankshaft is out.

When the :nssembly is made as outlined. and
completed with a new oil pan gasket and the filler
block assembled and properly tightened in place,
there is no possibility of oil leaks developing at
this point.

REAR CRANKSHAFPFT OIL SEALS
— RD and SD Series

The RD572, RDGAT2, SD202 and SDERGZ huve
an oil resistant svnthetic rubber seal molded over
a2 steel plate, which permits its aszembly to the
.rear end of the cyviinder biock and filler block
with small round head screws,

-,-| v

These are made in seml-cxmular form and
two pieces are used to complete the assembly.
Small dowel pins, two for each section, assure
postwe location in relation to the erankshaft.

bled .
The - filler block becomas an integral part of

ENGINE REPAIR AND OVERHAUL

Figqure 220
Zeal and Retainer Gasket in Place on Filler Block

in position before the rear end of the block has
the final machining operation making it flat and
square with the bearing bore.

A gasket is assembled between the filler block
and its seat in the block, on each side of the crank-
shait sealing this cantact area against oil leakage.

The sides of the filler block, where it fits into

the milled slot in the cylinder block, are sealed,

oil tight, by candlewick packing driven into”a
semi-cylindrical groove machined in the filler
block.

When reassembling and repacking the filler
block, do not attempt to fill the entire length of
these grooves at one move, instead fill approxi-
mately J4 at a time.

Use a packing tool made of g ar 14”7 rod
with one side ground off for clearance,

this section to be slightly longer tha.n fhe dept.h_ _

of the filler block,

Figure 221
Packing Toof

Fl” the groove appronmately oneghal:_f_ full

l'ag_e_ 99 .

t:on, you will have areas where the p&ckmg

ig not solid and leaks will occur,

'7 e'cylmder bluck by bemg bolted and doweled -
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As outlined previeusly, the rear erankshaft
seal Tastens to the rear of the evlinder block and
filler block with smali round head screws. The two

halve§ are located in position-by 2-dowel pins in~"~

each section.

A gasket is cemented to the cylinder block
and filler block, before assembling the seal. Next,
lightly coat each end of Dboth synthetie rubber
seals with Minnesota Mining and Manufacturing
Company's EC847 Rubber Cement and allow to
dry from 3 to 6 minutes or until it becomes tacky.

Coat the inside surface of the metal with
Permatex #3 Aviation Gasket Cement. This will
i The side frony winieh the zeal protrudes aprrox-
imately 14 inch.

Aszsemlble the seals in place, this L™ projec-
tion located freely in the bore in the cyvlinder and
filler block, the sheet metal in pluce over the dow-
els. The ends hutting together will seal and make
a complete cirele of the two pieces,

Assemble d scvews in each section and tighten.

By following the foregoing procedure in every
detail, a leak-proof rear end seal is assured.

OIL PUMPS

The oil pump is assembled to the center main
bearing, held in position vertically against a ma-
chined pad, by a stud and nut on the TD and 2
cap screws on the RD and SD.

.

The extended portion of the body acts as a
pilot, fitting closely in a reamed hole in the main
hearing web, maintaining definite relationship be-
tween the camshaft and the bil pump dvivé shaft.

A gear assembled to the upper end of this
shaft is driven by a mating gear cut on the ¢cam-
shaft and drives the oil pump gear which is as-
sembled to the lower end of the pump shaft.

The pump shaft is carried in two Dbronze
bushings assembled in the cast iron housing,
which is also a part of the oil distributing sys-
tem, transmitting oil to the drilled passages.

The gear tyvpe pump has a capacity weli in
exvess of that requived by the engine, In the
TD, this surplus is dumped into the oil pan by
the pressure relief, The D and SD have a by-
pass type of relief built into the pump so that the
surplus is recircuiated through the pump.

When the pump is removed, examine the
drive gear carefully for wear, inspecting the gear
on the camshaft at the same time. If scored or

torn or worn deeply, hoth the camshaftdand the:?'

gear on the pump must be, “eplaced.+

Examine the pick-upiscreen, whlc

floating - (Float-O) type to be sure it is: nof dam--
aged. It must move freely when it is mserted in-
the pump body so it can follow the level ofthe oil. *
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. Figure 224
TD Oil Pump Exploded View

Body Assembly

'Pin__' 4 CE :~
- Gear-Oil {Pump Drive
~Bleeve- * .- = .
“Stud - ‘
Washer-Lock
Nut

Stud

Gear-0il 'ump, Idler
Float-0-Assembiy
Plug-Pipe - .o-:.

il
u
.
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Figure 225

l'!D and 5D Qil Pump Exploded View

Body-0il Pump
‘Washer-Lock

Screw

Shaft-0il Pump Drive .
Stud-Qil Pump Idler Gear - .
Key-Woodruft '
"Gear-0il Pump, Idler

Gasket

Float-0O-Assembly

10 , Plug

11 :Pin-Cotter

.o

L0010 ON b O e
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Fxamine the gears and pump body for any
sign of wear indicating lack of clearance. The
gears should have from 001 to 0063 clearance in
the chamber and should_make no contact with
the walls,

Figure 226 i
Checking Clearance in Gears Figure 228
: Adjusting Qil Pressure on RO and 5D
Inspect the cover and face of the gears for
excessiveé wear or scoring. With the gasket as-
sembled to the body there should be .0015- .006
clearance between the gears and the cover.

Pressure relief on the TD is located exter-
nally on the left hand side. near the oil pan
flange at the center. Pressure in this case is-con- (’
trolled by a plunger and spring. the latter spe-
cifically for a certain range. The only adjustment
variation is either to change springs or assemble
or remove washers from behind the present spring.

Up to four washers are permissible.

Figure 227
Chnking End Play

Worn or scored gears can be repiaced, as can
a worn cover. If the body shows.  wear in . the
‘chamber, it can be replaced, but’in a.case like : .
g this & Tew pump weuld»he the most eeonmnlctl.‘

e m

Eng*ine oil preuure must be maintamed be-
tween 40-60 bs. for satisfactory engine life. Pres- ; K
sure adjustmentof the.RD.and SD:is-a. screw..; .’
type assembled in the pump cover, - - o

Noimally TD .0il pressure @ 1800 RPM iz
. 40—50 pounds and RD and SD enginear 55-65 ;:‘_‘
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The {lvywheel is machined and balanced =so

_that the clutch face and locating counterbore will|

run true with 'its axis,

To be sure that the crankshaft flange has not
been sprung or otherwize damaged or that the
counterbore in the flywheel, "which locates it on
the crankshaft, is not damaged. mount an indi-
cator on the flywheel housing and check the fly-
wheel for rungut.

e GI -

. " Figure 230 _
: Checking Flywheel Runout

The indiéator should be set up so that it con-
tacts the clutch face or the vertical surface of the
clutch counterbore, then turn the fiywheel at least
one full revolution at the same time holding
against the crankshaft to offset the possibility
of end play.

ENGINE REPAIR-AND- OVERHAUL'

xcessive runout of the fivwheel, in eitlier
position, is probably caused by dirt in or damage

to counterbore locating the fiywheel. on . the

P B i e g

crankshaft flange.””

te-locate the indicator to check the inside
diaméter of the counterbore. In both cases the
maximum indicator reading must not be more
than .008. :

o LI

Figure 232
Checking Flywheel Housing Face Runout

When assembled, mount the indicator on the
flywheel so that it contacts the housing face and
turn the crankshaft, at the same time holding
against it to counteract end play. The maximum
indicator reading must not exceed .008.

Re-locate the indicator to contact the hous-
ing bore and check this in the same manner. The
same run-oui limits prevail. :
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ENGINE REPAIR AND OVERHAUL '

If raore than one engine is being rebuilt at
a time, the housing should be identified with its
original cylinder block and should be reassembled
to that bleck in the rebuilding process,

REASSEMBLING ENGINE

It the foregoing, we have outlined procedures
for checking, repairing or replacing the many
wearing parts in the engine.

In most cases, the instructions have covered

the reasisembly of parts or subassemblies made ' Figure 234
up of scveral parts. Assembling Pistan in Cylinder

Wh_en r‘easse_mhling pistons and .connectinsz Once more, we call attention to care e-
rods, use a good ring compressor and oil the bores manded to prevent connecting rods damaging the
tlmmughly.. A hammer ha“df‘i may be “Sed_ to cyvlinder bore finish and at the same time as they
hump tFlE pistons out of the ring compressor into are assembled over the crank pin, locate them
the cylinder bore. carefully in order to protect the bearing surfaces.

Ahways lubricate the bearings with clean en-
gine ail when assembling, and tighten them to the
torque specified. Use lockwires, cotter pins or
lockwashers as required to prevent nuts and
screws from loosening. =~ . ST
Before assembling the oil pan with new:gas- ('
kets make certain that gasket surfaces are flat -
and clean. Tighten screws in accordance with
limits prescribed in torque chart — to avoid loose-
ness or overstressing,
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— TROUBLE SHOOTING T

[ TN PR

A Praeventive-Maintenance system including every day, soon develop a sense of impending
trouble when abnormal operation oceurs. Imme-

dinate attention to these danger signals can pre-
vent major failures, insure dependable aperation
and incerease the life of the engine.

inspection, lubrication and adjustment as recom-
mended in our Maintenance Section will prevent
the greater portion of Diesel troubles.

Failure of a Diesel engine to perform safis-

factorily is generally due to difficulties with the Operators shoull depend on their well-devel-

oped senses of feeling, hearing. secing and smell-
ing and replace their sense of taste in this type

of work — with a generous-amount of “contmon
to fuel flow because of clogged filters, rather than - £

fuel supply system, such as air leaks in the suc-
tion line due to loose connections or restrictions

the injectfon pump or nozzles. e ) )
Any attempl to disass . . Following are listed some of the normal com-
e . Y. mpt to disassemble or repair fue plaints encountered in routine operation of ali.
: injection pumps must _be made only by persons Diesel engines — the probable causes and the
- . fully qualified and equipped. recommended steps required to correct the
( Operators handling the same Diesel engine difficulty:

Complaint " Probable Cause Carrection
i 1 — Dead or weak battery 1 — Recharge or replace battery.

- 2 — Poor ground connection 2 — Inspect and tighten ground cable,
: 3 — Loose or faulty wiring connec- '3 — Clean and tighten connections.
|2 (A) _ tions _ )

' oogine Wor't TWm | Starting switeh faulty | 4— Replace switch or relay.
b — Starting motor defective 5 — Check brushes, commutator,

drive spring and mounting bolts.

6 — Internal engine seizure 6 — Turn engine manuaily - if un-
able to do this, check for foreign
' object in gears, on top of pxst.on
M T o or for_plston‘wm Rl '
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Complaint

Prohable Cause

Correction

{13)
Encine :Turn.-; But
Won't Start

(C)
Runs “Rough"t with
Excessive Vibration

- 1 — Governor Stop- Gontrol-in Stop-.-

Position

2 — No Fuel Supply to Pump

3 — Air in Fuel Injection Lines

4 — Clogged or dirty filters

A - Cranking speed tnder 115 RPM

6 — Water in Diesel Fuel

7 — Wrong injection pump timing

8 — Low atmospheric temperature

— Low compression

1 — Missing evlinder or cylinders

2 — Operating temperature h-elow .
165° F

3 — Governor surge

4 — Air in fuel lines

alowly

. s T . -
B w..-»e

-1 — Put. Control-in Operating:

position,
2 _ Fill Fuel Tank or open Shut.Off
Valve.

onnections and bleed
Fuel System.

4 — Disassemble and clean primary
filter and replace secondary fil-
ter if clogged.

g Pecharce or repiwee baitery,

check starter, NECessary,

pp—

repair i’

6 — Drain Fuel Svstem — Refill with
clean fuel or strain through
chamois and bleed system.

T — Netime pump to engine accord-
ing to reconimendations.

8 — Use cold starting equipment —
either fluid injector or air heater.

9 — See recommendations in “G".

1 — Loosen fuel line to nozzle one at
a time—no noticeable change in-
dicates that cylinder iz missing.
Clean and test nozzle for pres-
sure, leakage and.pattern.

2 — Check .shutter:and thermostat—
Do Not Idle for Long Periods. "

3——ﬁd]ust governor “pbumper”
spring — also check for broken
or weak governor springs.

4 — Check cor_mect.ions — Bleed fuel
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TROUBLE SHOOTING

Compliint

Probable Cause

Correction

(I

Losg of 'oiwer

* ;
|
|

"2 — Fan‘belts slipping -

I — W rong m]ectmn pump’ tlmmg ***** ~

2 — Air in fuel lines
3 — Clogged or dirty filters
{ — Restriction in air flow -

5 — Poor fuel

6 — Poor Compression

T -— Injection nozzles faulty
8 — Energy cell fauity

9 — Injection pump faulty

1 — Lack of water

3 — Overloading the engine

4 _ 'I‘hermostata stackmg or mop-

—— - .

-*----1—"—Retime-Pump“tO'-eng’ine “accord-

— Check connections and bleed fuel
sysiem.

3~ Clean Primary Filter and replace
secondary filter if necessary.

4 — Service Air Cleaner and Con-
nections — Should be less than
107 waler pes{irictions.

8 — Use recomnmicmded =2 [iesel Fr-
gine Fuel that meets spoeviften-
tions.

6 — See (" recommendaiions.

7 —Clean and Test Fauliv Nozzle
for pressare. leakagze and spray
patiern,

8 — Clean, service or replace when

necessary and lap contacts and
seat.

9 — Remove and have checked at au-
thorized Service Station.

1 — Add water, Tighten hose connec-
tions and repair leaks a5 Te-
quired,

2 Inspect belt condition and adjust
tension.

3 — Reduce load. Keep engine speed
within recommended operating
range,

4 — Remove, clean and check thermo-
stats and replace Af. required.

ERitime ‘pump aceonljngto Vrec-.’f
- ommendatmn.
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Coniplaint P'robable Cause Correction
T T - - Wi ]’1“F K\IOhFJTn ;ﬂes"\r[t«:ﬁ:mg TR e R e e
- ! — Low ¢ngine temperature I — Check shutter and thernestan -

(F)

Excessive smuoke

(G)
Pnor (:ompression

| .4_—”W?r—t_)_ng valve timing-

2 — Faulty injectors

3 I'aor fuel

1 — Mour

conmpression

RLUE SMOKE - Indicates High Ol
Consumption

] — Worn or stuck rings

2 — Worn valve guides or seals

BLACK SMOKE

1 — Rtetarded pump timing

2 — lixcessive fuel rate

3 — Overloading engine

1 — Ilestriction in air supply

7 — Low engine water temperature
G — Poor grade of fuel

i Cluggéd energy cell

2 Loosen Tuel line to sazzhe e o

fncrease emgine temperalure

i lime—no notiveable chaonoe :Tn-
dicates that eylindey 15 0 -.~:.<f:.'_u.
Clean and test nozzle far pres-

sure, teakiage and paitern,

Taed Uhad teeets se

B — Use Dicsel
Nesttions,

4 — See U7 reeommiembi ey

I — Ree ¢F) high ol consuminiinn
recommendaticons,

2 — Replace to standard.

1 — Check and retime if necessary. (

2 Check tfuel stop ur rate for origi-
nal setting. Beset if necessary.

3 — Neduce foad.

4 — Clean air cleaner.

5 — Cheek shutter and thermosiat, -

f — Use specified grade.

7 — Clean or replace,

1 Valves holding open — no tappet
clearance

— Leaky cylmder head gasket

3 — Leaky energy cell

8 — Worn _plsf.ona and_sleevee

"“'r"ﬁ_

Py x_Lj .

1 — Adjust tappet clearance to speci-
fications.

2 — Clean head and block surfaces
and replace gashet.

3 — Clean or replace — lap seats to
air light joint.
4— .Check and correct if necessary,

— Re-rmg with“re:;ommended serv-
. lce kit
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Complaint

Probable Cause

Correction

(H)

Low (il Pressure

l — Low oil level

3 — 0Oil too light — diluted

4 — Dirt in relief valve or hroken
spring
5 — Suction screen plugged

6 — Worn hearings

T — Waorn oil pump
] — Ol coaler clogged — restricting
ftow (on T emly)

=0l plexsule gauge or line faulty

I — Add oil to dipstick level,

2 — Inspect lines and check with
Master Gauge.

3 — Change oil and foliow fubrication
l'(.‘L'HnHHU[Hl.'I.[iUI].\'.

1 — Clean or replace spring if
reqguired,

5 — Remove screen and clean in
solvent.

tank for ex-

Chiee i Deay

6 — Choek with pressure
cessjve leakame test,
g cliearnnees,

T —-hemove, repair or replace pump.

R~ Remove and elean,

(n
High 0Oil
Consumptionr:

1 — Oil leaks
2 — Too high oil level maintained

3 — Incorrect grade of ol used

4 — Clogged crankcase breather (or
pipe)

5 — 0il pressure too high — relief
valve stuck

6 — Piston rings not properly run-in

7T— Worn, broken or stuck piston
rings and clogged oil control
rings

8 — Worn pistons and sleeves

9 — Worn bearings

“10—Worn valve guides-

il"—Opernting with low water tem-
"~ perature

2 — Wrong fuel oil

+8— Loss of power

| — Locate and repair, _

2 —— Maintain ol level hetween high
and low marks on bhavonet,

4 — Use recommended type and SAL
number of lubricating oil,

4 — Clean thoroughly.

5 — Clean and free up valve — check
spring tenston.

 — Break in all new and rebuilt en-
gines as recommended,

7 — Re-ring with recommended serv-
ice rings.

8 — Replace sleeves, pistons and
rings.

9 — Check bearings with pressure
tank for leakage.

10—Check and replace if necessary.

1 — Maintain 165° F — 185° F for
maximum economy and perform-
ance,

— Use Diesel fuel that meets speci-
fications.

3 — Follow “D” recommendations.

for operating speed. -
test ‘for ‘pressure, ]eakage ‘angd -
mﬁ—Clean, service or replacé. as ne:- ;

- essary and lap in contact seat.

. T — With engine warmed up,- a.d]uat
ez tappets to specifications. . gy

4 —Reéet 6 timing recormnended' L

-0 — Cut _out-faulty" nozzle—-clean and- . .
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Complaint Probable Cause Correction
. 1 — No fuel 1 — Refill fuel tank and bleed fuel
system,

—— e — e eeen e 2 — Restriction in fue] flow — Clogged or dirty filters — check

S S RV ) e lines for obstruction or break.
USRI [ S Amm fuel. Imes_h_#___w‘.,... oo _.)._ 8 — Bleed fuel system.
(K) - 4 — Transfer pump faulty 1 Replace ‘transfer pump. T
5 — Drain system and refill with

Sudden Stopping

b — Water in fuel

6 — Internal engine seizure

7 — Injection pump not functioning

(L)
Engine l{inocks
and Noites

COMBUSTION KNOCKS (Excessive)

1 — “Lugging”
2 — Poor quality fuel

3 — fnjection iimed too early

4 — Injection nozzle sticking

MECHANICAL KNOCKS
1 — To locate knock

2 — Main bearings

3 — Connecting rod bearings

4 — Loose pi:‘ston pin

5 — Broken piston ring or pin

clean fuel or strain remaining
fuel through chamois.

6 — Turn engine manually-—if unable
to do so check for foreign ob-
jeet in combustion chamber or
for piston or bearihg seizure,

7 — Check for failure or slipping of
drive coupling.

1 — Reduce load or increase speed.

2 _ Use only Diesel engine fueloil for
good performance and economy.

3 — Pollow recommended instruc-
tions for timing.

4 — Bemove nozzle, check apening
pressure, clean and adjust,

I — “Short out cylinders’ by loosen-
ing fuel line to nozzle one at a

time — if no change in sound,
knock is ‘not occurring in that
cylinder.

2 — Heavy, dull knock when acceler-
ating under load. Examine bear-
ing lining for wear or excessive
clearance. Replace if necessary.

3 — Condition noted at idle or light
load and disappears at'full_‘.load.

. Check and correct. . ..

4 — Sharp metallic rap at 1dlmg gpeed
or when atartmz cold. Replace
pin with oversize,

5 — Sharp, clicking noise that can
not be eliminated by shorting
out, Remove pistons, replace pis-
ton pm or rings 1f neoesaary

1 u',}‘ ':v\
i[* Aqh““!.r\.}.“"m
_ gears whina,’ Check gear fit and

PN

i stoethi:Refit:new set. ot.} gt
-f-gmiﬂaoaorwomhadly o
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SECTION X

LIMITS AND CLEARANCE DATA

G

ER e

10427 RD 572 ib 502
Engine [Model T0 6427 RD 6572 D 6802
Bare ’ 45718 43, 5-9/16
Stroke % 5% 3y
Displacement cu. in. 427 §71 802
{ompression [tatia 1441 1451 14.7:1
firing order 1-5-3-8-2-4 1-5-3-6-24 1-5-3-6-2-4
VALVE GUIDE Int. Exh, Int, Prh. Int, Exh,
tength 3 21732 41 1316 4.23 /32 313716 .
Qgtuide dia- B1457.813% 815/814 B745 /8755 478548755, E755 /8755 8165/ 8755
Stem. hote dio. (Reqmed) 4365, /436 4365/.436 499 /.4585 4995 /.4985 4990/.4985 4995 /.4985
“Wear limits, Max. dia. 438 438 .5005 501 5005 501
Distance, <yl heod contad
face ta top of guide 213/32 2-25/32 11116 7% 2 2%
VALVES, INTAKE
Materiol Chr. Ni, Steel Chr. Ni. Steel TS, Steel
Overolt {ength IN/7.0812 1.7005/7.6855 B.3995/8.3785
Stem dia. A4352/.434 4978 /.4968 4977 /4989
*Wear fimits, Kin. dio, 43 4948 4949
o Heod Dia. 1.865 /1.855 2023 /2.011 2332/1.321
( 3 ) Seat angle 45° 45° 45°
o~ Stem™ Clearance lim. .0021/.0008 .0022/.0007 0021 /.0008
*Wear limits, Mox. o, 0041 0042 0041
Desired stem clear 0015 8015 0015
VALVES, EXHAUST
. Materia] Chr, Ni. Steel Alloy Steel-Steflite Foca Steel-Stellite Foce
] Dverall length 6085 5.6672 /6.6552 1.295/1.274
’ Stem dia. A325/4315 A9S /494 495/.4%4
“Weor limits, Min, Dia. A295 492 492
Heod dia. 1,846 /1.636 1-51/64 2.055/2.045
: Seat ongle 45° 45° 45°
k=3 Uegroncs stem- lim, 005 /.0035 0055 /.003% 0055 /.0035
i3 “Weor limits, Mo d. 007 0075 0073 |
5 Desired stem clew 004 D035 .0045
VALVE SPRINGS
Outside dia. Ot 1.614/1.594 1.250,/1.820 1.9075./1.8875
Outside dia. trme; 1.225 /10075 1.375/1.355
Wire gauge Outer 77 207
Wire gouge Inmey 125
Spring bength vy, dosed outer 1548 117
 Sprioglength viv. dosed ke 1.453
o Winglood viv.dxed eter  WS-73H . . . Bn#
L Wenr iy, M. V108, gmbap 20 SO# -0 T 0 T o A GE
Sodnglend, viv.dysed moer - 23324 : K
“Wece Sty B ¥igt. mpes o 214 -
“Spcing lmgth, viv.opem: eotar= 1110 - L6V
"~ Spring length, viv. opea jener - 1.016
Wgiond vy ovter: - 1251388 - [ KT T
"Watx iy, lim. Wt owtar - 113F ’ 1384
Ypriaglod, viv.op:a  inoer 57-65# S
!'llﬁﬂ:.ﬁ'n fooer - 52# T A
-‘f" - 2 . N .
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LIMITS AND CLEARANCE DATA

. TDh427 RD 572 $D 802 '
Engine Model 10 6427 RD 6572 5D 8807 {
CAMSHAFY

Brg. Joiwnal, Dio. £1 2.243/2.242 2122572122 2.7480 722475
*Wear fimits.-Min. dia. - - = - 224 217 T TN T T o
Brg. Journal, Dia, =2 L 1M3/.42 21225/2.172 2248022475
“Wear {iinits, Min, dig. 2.241 212 2.2445
Brq. Journal, Dia, =3 2.243,/2.287 2122572122 2.7480 '2.2475
“Wear liinits, Min. dia, 2.14) 21 2.2465
Brg. Jovrnol Din. =4 2.343/2.242 21225/2.122 2.2480 "2.247§
“Wear Limils 2.241 2121 2.2445
Cam lifi s 390 N
Comshai Bushings din. 2.245/72.2445 2.1245/2.124 2,2500/2.2495
*Wear limits 2.246 2.115% 2.2510
flzcrqn(e limits .DUJ/.GOIS 6025/.0015 0025 70815
“Wear limits 0045 004 004
Toppet [lole dig. 1,125 °1.12% LT10F/.408% 6101 7 6087
“Wear limily- 11275 A &1
Tappet dlia. 1.124,1.1235 4087 /.608? 6087 /6082
“Wear limits 1.1225 4072 5072
(fearance [imits 0025 /.001 0019/.0002 0a1e/.0002
“Wear limits 004 0029 0029
£nd Ploy .00¢ /.005 009 /.005 009 /.005
CONNECTING RODS
* Length, (201, to cir, 8% 10.502,/10.498 10.502 /10.498
Bushing hole dia, 1.500/1.49% 1.750/1.749 1.8755/1.8745
Brg. hote dia, 2.687 /2.6865 1202/3.2012 1.6935/3.4925
Brg. thickness 09325 /.09300 .100/.0997 .0955/.0950 (
*Wear Limifs—Min. th, 0925 0992 0945 ~
Dio. wronlt pin 1.499/2.498 1.000/29%% 1.500/3.499
*Wear limits—Min. dia. 2.497 2.998 1498
(learance lim. .003/.000 [0028,/.0012 0045 /.0015
Desired ¢ eorance 002 002 .003
. “Wear limits—max. o, 004 .0038 0055
Width ot wg. end - 1.6795,1.6775 1.929/1.927 2.418/2.426
Side ploy 010,/.006 0105/.0065 .012/.008
Desired side ploy 006 Min, 0055 Min. .008 Min.
MAIN BEARINGS
Dia. of brp. bora in block 3.0622/1.0815 1.5000/3.4992 4.000/3.999
Br. Sheil ihickness 09300/.69275 1235/.1232 - 1237/.1232
*Wear limix — Min, th, ) 09228 127 1227 -
DHa. of Mg Sm. Inl. - 1874/1873 1.250/3.248 59/8749 - 0
*Weor limbs—Min. Dia, 281 148 . 3748 o
Clevronce fimits .0037/.0015 0045 /.0022 0046/,0016
Besired clearance _ 0028 0035 003
“Wear limit;i—Mox. d. L047 0056 0058
(/5 End Pioy .008/.005 .008 /005 .0o8 /005
*Weor limiti—Max, end play 010 012 o
PISTONS i
Actel hﬁl ﬁ. d m "—*'"-"4.“45/4.318,- ;
llﬂ.a“'j -l .
“Weor Iil!u-unu. au. 435 .
. Pisiea pin bole dlomwter . :i-1.4378/1.437%
*Weor limitdlox. dle. - 439
- King Gf Dy, v, e o Tl
L lll, Ind ond 3nd 3.903/3098 7 T E
dth 1 . 1848/3858 . san/san
© 5th 55 3.868/2.458 - ,4!5.01]/5.0" -

mmu,-_wﬁ:gunmg-ummmu-mmu-m mainio : do

T i St
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LIMITS AND CLEARANCE DATA

. TD42Y RD 572 - 5D 802
“( .Eﬂg"‘e Model 1D 6427 RD 6572 SO 6802
' PISTONS
ling Br. Width - )
st Ay TAVH 5737 Max. §,/37 Max.
*Wear limits—Max. w. A30
Ind and 3rd 1265/.1255 5732 Max, 5732 Max,
*Weor limils—Max. w, — ~ 1285 . . T om T
4th 2515/.2505 .2515/.2505 L2515/.2505
*Wear Fmits—Mux.- w, .253% 2515 2535
Sth 189/.188 189/.188 18¢9/.188
*Wear limits—Mirx. w, AL 193 19t
Ring lond die.
15t 4282/4.278 4714/4710 5.523/5.519
nd £.284/4.282 4719 /4005 5.529/5.515
3id 4.79C/4.286 472474720 5.534/5.530
4th 42%0/4.286 4724/4.720 5.534/5.530
Feeler gouge D06 007 [0CS {Twa 004 feelen)
L, poll 5-10 1b. pull §-10#b. pull 5-10 tb. puil
RINGS | e
Type of rings
. Ist Chr. Comp. LF. Chr. Comp. (Keystone) Chr. TF. {omp. (Keystone)
Ind and lid LF. Comp. T.F. Comp. (Keystone) L.i. omp. (Keystone)
dth Veatilated Oil Controt Yentilgted Oil Control Ventitoted 0l Control
Sth Ventilcled il Conteol Ventilated Qil Conteol Vertilcted 0il {qntrs!
Ring width
Tst 247123 5/32 J49/.1485
*Wear [imits — min, w. a2
Ind od Ird J/n 5/32 J505/.150
*Wear limits — min, w. AN :
ith 249 /.2485 249/ 2485 249 /7485
*Wear limits 2448 24465 2465
Sth 1865/.186 J18485/.186 1865/,186
“Wear limits — mir.. w. 84 184 84
Ring thickness
1t 797149 231/.277 278/.268
2nd and 3rd JA70/.160 237727 .278/.168
ath ‘ 719/ 49 B9 Max, 210 Mox
Sth 1797169 189/179 210 Max
King gap deoronty
LE] 020/.012 023/013 032/08
2nd ond 4 ne 03 D23/03 032/ 0
ith 020/.010 025/.m3 .032/.018
Sth 020/.02 020/00 032/.018
Ring sida deargnce
_ Ist Jbos/.003 Mot Macruroble ) Rat Measarable
*Weor fimils — max. d. 0075 ’
2nd ond 3n! 0035/.0015 ol Megsurabls Ho! Measurable

*Went (tmits — mox. o,

ith
*Wear Hmits — max. o,

.0030/.0015
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® | SECTION X .
FO  TORQUE SPECIFICATIONS |

o W(‘,ontinen‘ta] Diese]l engines have manyv studs, The torque specifications, Toot _-Qg_yggi__s.w listed
holts, and cap screws of spectal material and sizes bolow, MUST Le followed in order to have the as-~
and it is very impaortant that special care by exer- sumbled engine eonform to the original speci-
cised to replace all studs and bolts in their re- lcations
spective locations during assembly of engine.
TO2T-TOGL27 | RDAT2-RD-GATE { SDRO2-SDGROZ .
| Dia | FuoLbe i Dia ] Pt Lbs. | Dia | Fr. Lbs
i ] ;
Cyvlinder leads IR TN RTIIS TR VIR T 9 1t S L15-155 E
_ o IR o] oss0s |y 85-93 {
Main Bearing Caps a 160 oot b9 T Ton-io (9496 | 100-110 i
i
Conn. Bod Caps 1 R5.05 P Ra-05 17716 85-95 '
Flywheels . | &5-05 La 85-495 T 85-07
= Manifolds 6 | 50-55 L T 5085 | 7] 50-55
b Flywheel Housings 14 80-90 25 80-090 145 8090 [ - - (
C ;e 25-30 1 R0-90 I 0-00 |
Gear Covers =16 50-35 K 30~ /2 #0-90
, .
Water Pumps 24 25-30 | 7°16| 50-55 14 80-90
k¥4 . 95.30
i . 76 2055 KT 25 8 S2mo
Front End Plates 7716 50-55 ta 25-30 i 80-90 )
0il Pans £ 25-30 A4 25-30 4 | 25-30
Camshaft (Steel) 1 120-130 | 114 | 120-130 {114 { 120-130 |- - .
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Figure 236
Recentmended Toals for Servicing
Fuel Injection Equipment

Kit —RDLT-125

Figure 237
Nozrle Tester Kit —HD260T-177

':7‘,‘;(_‘; et s f", . 5
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CALVE SEAT INSPECTION MAGHIFIER
Figure 239 -
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Nozzle Cleaning Kit 3 HD260T-178
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Figure 238
Compression Tesier Kit LHD280T-176

T

Figure 240
Sleeva Puller Kit HRDET-130 2 .




