INSTRUCTIONS

FOR THE

"~ INSTALLATION, OPERATION °
and MAINTENANCE :

OF #

HORIZONTAL OIL ENGINE

TYPE EH Mk. 1A

Not for Resale Free Download from

<WWW. oldenglne org/members/evans>
“Price 3/6

L J. & H. MSLAREN, LTD.

AIREDALE WORKS . LEEDS 10 - ENGLAND : .
Telephone: Leeds 20965 (10 Lines) Telegrams: MCLaren, Leeds : i Cables : MCLaren, Leeds : '

Publication No. 903/1



RECOMMENDED - LUBRICATING OILS
UnleSs otherwise Specnﬁed lubricating oils of onte of the manpfacturcrs mentloned
below or their authorised dlstnbutors is approved for use in service. ©

' HORIZONTAL PETTER-FIELDING ENGINES

. Air Temperatures . Below 32" F. 32° F. to 90° F. Chrer 90° F
PShey_Gmup of Companies Talpa Oil 20 Talpa Oil 30 Talpa Oil 40
t Oil Co. Ltd. Bl Algol Oil ' |
Rege" s Alcaid Oil Diesel Engine URSA Oil
; R | Esstic 50 | - Esstic 65 Esstic 78
1 Esso Marketers Essolube 20 Essolube 30 Essolube 40
' Norpol 55 Notpol 65 Norpol 78
. - Cs _Gulf Gulflube 20 | Gulf Parvis M Guilf Parvis H .
G“_“ oy o Eoppiicn Veritas V.5 Veritas V.9 Veritas V.11
Vacuum Oil Co. Ltd. and Gargoyle DTE Gargoyle DTE Gargoyle DTE
‘_MAssociated Companies Oil No. 2 . 0il No. 3 Oil No. 4
o ]
The Power Petroleum Co. ' -'
Ltd. (U.K)) i Energol O.E. 125 | Energol O.E. 175 | Energol O.E. 225
. _Lompanies (Overseas) ;




MLAREN

Installation, Operation and Maintenance
OF

T TERFIELDING

HORIZONTAL OIL ENGINE

TYPE EH. Mk. |A

Not for Resale-Free Download from

<www.oldengine.org/members/evans>

J. & H. M<LAREN, LTD.

LAIREDALE WORKS ‘ LEEDS 10 - ENGLAND
Telephone: Leeds 20985 (10 Lines) Telegrams: MClaren, Leeds Cables: MCLaren, Leeds

Fehruary, 1952 o+




PETTER-FIELDING HORIZONTAL OlL ENGINE
CONTENTS
Pages
Foreword = = = i . - 7 5 %3 o % 3
Working Cycle .. i i wn o s i = S 2 = 3
Engine Details .. o e s A7 i3 o 55 = 1k = 4
Installation ; 7 s s o yos i T o 5
Starting, Running and Stoppmg s o ef i o i o & g—0
Inspectional Routine .. i - e i s b et b 9
Maintenance i = i ik i o5 i 3 i i & 10
Technical Data .. : s i i & 3% i i o i 16
Trouble Location Chart . e i i i I &5 g a 17
Operation of Fuel Injection Equ:pment e i i i i £ .. 20-24
Instructions for Air Start Only. . i fa 53 i i i i .. I8-19
Notes on Cooling o 53 . i i o S
<www.o|deng|ne .org/members/evans>
ILLUSTRATIONS
Fig. Page
General Arrangement .. it i g 34 i s = i I 3
Crankshaft Alignment Gauge ik 2 6
Water Cooling System .. ok = o e =13 P . 4:5:6.7,8 15
Starting Diagram 2k o4 o =¥ Er A ™ b = 3 8
Foundation Diagram .. s T B = 24 L ", ol 5
Air Starting ate s 4 a 172 vk o e e Bk g 18
INDEX
: Pamgraph Paragraph
ﬁr giear_ler ;33 Fuel Pump(s) 12,39,54—58
r Receiver : =
Air Receiver Charging .. 52 goverml):r hin LT
Alignment of Crankshaft s 19 rout, Finishing 20
Atomisers—Examination and Testing 38 %n]tctm:, Dﬁma:}tlmg 59-61
s nspection Routine 29-33
EZ%E?.%E - ‘g Installation 15-22
Capuaiiies e Layout qf Plar_lt 15
Ci‘leckmg Dctalls sent w1th Engm.: 6 Lubriiattng C::l System 26{:!4)
an
glgamlﬁges :E Maintenance 34-41
Cooling System i 42 Piston i 8
& =8 Treatment 42 ,»  Removal . 40
2 Washing Out 42 5 chlaang 41
Combusuon Chamber .. 13 Pressures. ; 44
Connecting Rod. . ol
ggnsumptmns i 49 Running . Gl 27
rrosion and Scale (cooling system). . 42 es (Iniect "
Crankshaft and Bearings . 6 gtp::u;g( I_jl_ec i Eqmpmem) ?g
Cylinder Head 3 . Air 51
- G R&movmg 35 5 Gear 50
5 »» Replacing 35 Stopping 2
Engine Details 3-14 Storage, Fuel 25
rection Qf Engine 18 Technical Data 4
—49
Exhaust System 22 %cmperam?:s ’ 4%
oreword I iming .. : 4
Foundation 17 Troubles and Remedies Page 17
Flywheel 9 Val
Fodl Filknit alves .. .. Paragraph 4
u: 011 sra ion aflfi btol:age ii ,,  Grinding.. = 37
;» Pump Timing .. o 63 Water, D.M. Treated .. 42
& 4 s (Revised) 63a Working Cycle .. 2

(8]



PETTER-FIELDING HORIZONTAL OlIL ENGINE

FOREWORD

I. In issuing this instruction book it is our desire to place the most complete information in the hands of those
who operate our engines. We feel a careful study of this book will enable you to install and operate the engine,
while attention to the section headed * Maintenance >’ will make it possible for the engine to be kept in first-class
condition.

Not for Resale-Free Download from

[ <www.oldengine.org/members/evans>
Fig. I —General Arrangement

WORKING CYCLE

2. STROKE SEQUENCE
The engine operates on the 4 cycle principle as. follows :—

FIRST OR SUCTION STROKE
The outward movement of the piston draws air through the open inlet valve.

SECOND OR COMPRESSION STROKE

The inlet valve closes at the beginning of this stroke, and the air is compressed in the cylinder
and becomes hot. Towards the end of the stroke, oil is injected through the atomiser, and,
mixing with the hot compressed air, commences to burn.

THIRD OR WORKING STROKE |

The pressure generated by the burning oil forces the piston outwards. Just before the end
of the stroke, the exhaust valve opens.

FOURTH OR EXHAUST STROKE
The burnt gases are expelled through the open exhaust valve, and the cycle is then repeated.

3



PETTER-FIELDING HORIZONTAL OlIL ENGINE

Not for Resale-Free Download from
<www .oldengine.org/members/evans>

ENGINE DETAILS

3. CYLINDER HEAD

This is made of cast iron and is specially designed to prevent any undue stresses due to uneven expansion.
It contains inlet and exhaust valves and a multi-hole atomiser.

4. VALVES

The valves are of special heat-resisting alloy and are carried in renewable valve guides. The rockers are
mounted on a suitable bracker bolted to the cylinder head. They are operated by push rods working on a single
cam driven through the governor gear wheel from a gear wheel on the crankshaft. Half compression is obtained
by retarding the closing of the inlet valve and therefore trapping less air in the cylinder, so reducing the
compression. 3

5. BEDPLATE

This is a monobloc iron casting, having a separate renewable cast iron cylinder liner which can be readily
removed for cleaning water spaces or for replacement.

6. CRANKSHAFT AND BEARINGS

The crankshaft is of robust construction and is carried in large diameter white metal lined bushes. A
suitable flange is provided integral with the crankshaft for mounting the engine flywheel,

7. CONNECTING ROD

This is of H-section with white metal lined large end bearings sccured to the connecting rod by four
connecting rod bolts. At the small end a bronze bush is fitted.

8. PISTON

The piston is of aluminium alloy with fully floating gudgeon pin. Three compression rings are provided
together with two oil control rings.

u?' FLYWHEEL
* " The flywheel is of the plate type bolted to a flange coupling turned solid with the crankshaft.

10. STARTING
The EH. Mk. 1A. is built for hand starting only, but air starting can be supplied as extra.

Il. GQVERNOR

The governor is of the centrifugal spring-loaded type and controls the amount of fuel delivered to the
atomiser according to the load demanded from the engine. The speed range can be varied | or — 5", by the
speeder spring.

12. FUEL PUMP AND ATOMISERS

The Bryce fuel pump is mounted vertically over the fuel pump cam, which in turn is mounted on a common
camshaft with the air and exhaust cam. It is operated through a special tappet, and the point at which injection
of fuel commences is adjusted by means of the adjusting screw provided in the tappet. The point of injection is
accurately determined on test at the Works, and it should not be necessary to vary this.

13. COMBUSTION CHAMBER

This is formed by the hemispherical depression in the piston crown, in conjunction ‘with the flat combustion
side of the cylinder head.
4. LUBRICATING OIL SYSTEM i

The lubricating oil pump is of the plunger type and is operated through a suitable rocker from the fuel
pump cam. The pump delivers oil to the main and large end bearings and other vital parts, and returns 1o the
engine sump. The oil passes through an Auto-Klean strainer which is fitted with a drain plug at the bottom of the
container for drawing off the impurities which have been filtered out. On the same box a pressure gauge is fitted.
The oil pressure is controlled by a pressure relief valve. Hand priming of the lubricating oil system is provided.
A dip stick indicates the correct level of the oil in the sump.

4



PETTER-FIELDING HORIZONTAL OlIL ENGINE

INSTALLATION

I5. LAYOUT OF PLANT

After the engine is ordered a foundation plan and arrangement drawing will be sent to you. This will
incorporate all equipment ordered with the engine, and you should lay ourt the engine room in accordance with the
drawing. If any major modifications are necessary to suit site conditions, these should be referred to us — or our
agents abroad — for advice, In any case, locate all auxiliary equipment in such positions that piping is as short
as possible. The proper working and satisfactory service of an engine depends to a large extent on the care with
which it is installed.

The position of windows, doors and lighting points. should be carefully considered in connection with the
operation and overhaul of the plant. Piping where possible should be laid in trenches covered by removable
plating to facilitate inspection and repair when necessary.

16. CHECKING DETAILS SENT WITH ENGINE

As soon as possible after receipt of the engine and equipment, the case should be opened and the contents
checked with the packing sheet. Care should be taken when opening the case that no parts are damaged. Should
any part in the case be found damaged or any loss be noted when checking up, the matter should be reported
to us immediately.

I7. CONCRETE FOUNDATION

Full particulars of the engine foundation are given on the engine plan and general arrangement drawing sent
out for each installation. If the ground is in any way of a yielding nature, the foundation shown must be extended
in depth until solid ground is reached. If this is not possible the block should be made approximately 30 per cent.
wider than the standard, or a concrete raft should be made to support the foundation. Recommended foundation
dimensions for normal conditions are shown on Fig. 10,

Under no circumstances should the size of the foundation block be less than that given by us as the minimum
size permissible on solid ground as indicated on the drawing. Qur nearest representative would be pleased to
inspect the site and advise on the foundations required, but we cannot accept responsibility for the failure of a
foundation or excessive vibration caused by an unsuitable site where our representative has not been consulted.
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Fi16. 10. Foundation Diagram
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The correct composition of the concrete is as follows :—

One part of Portland cement. ~ NoOt for Resale-Free Download from
Two parts of clean, sharp sand. <WWW.oldengine.org/members/evans>

Four parts of washed gravel or hard, broken stone of a size which will pass through a ring 2
in diameter.

Increase the cement proportion for the upper half of the foundation. Under no circumstances should salt
water or sea sand be used.

The concrete should be filled into the excavation immediately after mixing, and the laying should be con-
tinuous. Concrete should never be mixed when the temperature is below 34°F., and in cold weather should be
protected against frost. The top of the foundation must be left rough and 1”7 below finished level in order that the
grouting will secure a firm hold. :

18. ENGINE ERECTION
(1) Remove wooden boxes from foundation bolt holes.
(2) Place foundation bolts and plates into holes.
(3) Roll engine bedframe on to raised concrete block.
(4) Lift foundation bolts into bedframe bolt holes and fit nuts.

{5) Level up bedframe on metal packing pieces, approximately 1" thick, one on each side of, and as near
as possible to each foundation bolt. The packing pieces should be well bedded down on to the concrete and
should not rest on * lumps.” Move the engine into its correct position, and by using a spirit level on the upper
machined faces, check for level both ways. Add or take out packing strips until the engine is approximately level.
Now grout in each of the foundation bolts up to the level of the top of the foundation. Before grouting in the
bolts, care must be taken to ensure that the position of the engine is such that it will align with driven machine or
shafting, as the degree of movement in the holes is limited after the bolts have been grouted in. After the grouting
is set, tighten securely the nuts holdng the engine down, using a machined surface on the engine to check levels.
Adjust the level by placing thin shims on top of the packing pieces where necessary.

(6) The flywheel is the next item to be put into position. First remove eve-y particle -f dirt and all burrs
from the face of the crankshaft flange and the face of the flywheel. The correct position of the flywheel in relation
to the crankshaft flange is marked. If the engine is of the type employing a belt drive, the extension shaft is the
next part to be placed into position. The flywheel coupling bolts should:now be fitted and securely tightened up.

(7) Arrange temporary support to take the weight of the fiywheel.

(8) Place outer bearing into position, thread foundation bolts and insert packing pieces between the outer

bearing and the concrete plinth to give approximate alignment of the crankshaft. Grout in the outer bearing
foundation bolts and when the grouting is set, tighten up the nuts,

(9) Remove temporary support from under flywheel,

[
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Fig. 2—Crankshaft Alignment Gauge

19. ALIGNMENT

Insert the alignment indicator between the webs of the crankshaft, see Fig. 2. With the crank on inner dead
centre, set the indicator to zero. Turn the engine round slowly and log the indicator readings at each 9o°. At
installation the reading at each of these points should be zero. Under no circumstances should the differences
in any such readings exceed -002”. Should any differences be recorded it will be necessary to raise or lower the
outer bearing by means of adding or removing packing or moving the bearing sideways until the correct align-
ment is obtained.

After having set the engine extension shaft and outer bearing in correct alignment, make sure that the outer

" bearing is suitably held against the pull of the belt which is to be used. Finally, go over all holding down bolt
nuts to ensure they are tight. Make a final check for levels and alignment and if all is in order the final grouting
can be carried out.

In the case of engines direct-coupled to generators, pumps, compressors, etc., the coupled machine is levelled
up in the same manner as the engine. In the case of driven machines such as generators, shims should always
be fitted between the base plates and the outer bearing, also the frame, in order that the alignment of the set can be
adjusted and the air gap between the armature and coils set to its correct distance.

It cannot be overstressed that the crankshaft alignment is one of the most important and vital points in the
installation of any reciprocating engine, and particular attention should be paid to this, both during the erection
of the set, three months later, and thereafter every six months, with a view to avoiding trouble and damage due
to distortion of the crankshaft. On belt-driven sets, the alignment should be checked weekly for the first month,
by which time the outer bearing will have settled down to the side pull of the belt,

20. FINISHING GROUT

After having checked that all foundation bolt nuts are tight, and the levels and alignment of the plant are
correct, final grouting can be carried out. This grouting should consist of one part of cement to two parts of fine
sand with enough water added to make it flow freely. Grouting should be carried up to about 1” above the bottom
of the engine bed plate. After the whole set has been finally grouted in and the grouting has dried out, all holding
down bolts should be checked for tightness.

21. CLEANING

To prevent foreign matter getting into the engine, all such matter in the vicinity of the engine should be
cleared away before any further work is carried out,

22, EXHAUST SYSTEM

The exhaust piping and silencer should be fitted up in accordance with the installation drawing. On
no account should ‘piping of smaller bore than that indicated be used. If the length is above 20 feet, fit a size
larger piping. Never fit elbows in the exhaust pipe and have as few bends as possible.

23. AIR CLEANER

This is the oil washed type which affords efficient filtration under the most exacting conditions. Care should
be exercised in maintaining the oil level which should be changed in accordance with climatic conditions. NEVER
allow level of dirt to exceed half an inch. In the case of the ‘“ Plate’® type filter, this should be washed in clean
fuel oil, allowed to drain thoroughly, dipped in machine oil and again allowed to drain before replacing on the
engine,
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24. FUEL OIL BUYING SPECIFICATION

When obtaining supplies of Petroleum Fuel Qil, we would strongly recommend they should always be
bought to comply with the specification given below. All Diesel oils marketed by the leading oil companies for
use in Heavy Qil and Compression Ignition engines come within this specification and are usually suitable for
use in Petter-Fielding Engines.

Flash point (closed) i i S Not to be less than 150°F.
Hard Asphalt content e i i Not to exceed 2-0 per cent.
Ash content s wia e = Not to exceed 0°03 per cent.
Viscosity (Redwood No. 1) at 100°F. .. Not to exceed 60 seconds.
Water content o i i i Not to exceed o5 per cent.
Cold test .. » = it b Oil to remain liquid at 30°F.
Sulphur content .. a5 o i Not to exceed 20 per cent.
Gross calorific value i i i Not less than 19,000 B.T.U./lb.

25. FUEL FILTRATION AND STORAGE

It will be appreciated from details given later that the fuel injection pumps and atomisers operate against
high pressure and in order to meet these exacting conditions require a high standard of workmanship and utter-
most precision in manufacture. Consequently the internal parts of such equipment must be protected from the
abrasive effects of dirt and other foreign matter which may be present in fuel oil.

Containers for fuel oil should be kept closed to prevent dirt entering and should be drained regularly to
remove any water which may have settled.

All containers used for filling the engine fuel tank should be perfectly clean.

As the engine tank feeds fuel by gravity to the pumps, it should be fixed well above the engine and as a
further safeguard to ensure clean oil, a filter suitable for Diesel fuel should be introduced between the tank and
the pumps.

The fuel pipe to the engine should have a continuous downward run if at all possible.

. PREPARING TO START AND STARTING

(@) Fill up the sump of the engine with lubricating oil to the top mark on the dip stick.

NOTE.—LUBRICATING OIL
It is false economy to use an inferior grade of lubricating oil.
For recommended lubricating oils, see inside front cover.

A lubricating oil guaranteed suitable for lubrication of a Diesel Oil Engine having a
viscosity of about 190 Seconds (Redwood No. 1) at 140°F. and a flash point of not below
410°F. is recommended.

DIRT IN THE LUBRICATING SYSTEM IS DANGEROUS

(b) See that water tanks are full and that cock in pipe line is open, or, if “ through circulation ** that the water
is turned on.

(¢) See that the fuel supply is turned on and the fuel system free of air. When first installed, the fuel system
will need careful venting to free all air.

(d) Prime the fuel pump and atomiser by working the fuel pump sprag, making sure the engine is in a position
where full stroke can be obtained. Engine should not be started until indicator is in the running position.
(¢) Prime the lubricating oil system by rocking the hexagonal-headed pin with a spanner.

(13

(f) Throw over small decompression lever to “ start position ” and decompress engine.

(g) Make sure that the half-compression lever is in the down position, and that the indicator on the lubricating
oil pump priming shaft is in the “ Start”* position.

b
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DECOMPRESSION LEVER, LUBRICATING "OIL FUEL PUMP CRANKING HANDLE.
PUMP_PRIMING FUEL_PUMP /CONTROL | DIPSTICK
SHAFT. PRIMING " LEVER. I
\ SPRAG. :

GOVERNOR |
___FORK.

HALF COMPRESSION
LEVER. '

Fig. 3—Starting Diagram

(k) Insert cranking handle and engage by turning in a clockwise direction. Keep cranking until engine fires.
(7) Swing over the half-compression lever to the top position and lock with the spring knob.
(k) Examine the lubricating oil pressure gauge to see that the lubricating oil pump is working.

27. RUNNING X

(@) Allow the engine to warm up a few minutes before applying the load.

(b) Oil pressure should register 2o Ibs. per sq. inch when the engine has reached normal werking temperature.
Before the engine has warmed up a higher pressure may be indicated.

(¢) See that the cooling water is circulating. When running on full load the temperature of the water leaving the
cylinder should be such that the water outflow pipes are just hotter than the hands can bear (approximately

140°F. to 180°F. dependent on the room temperature).
(d) Turn Auto-Klean lubricating oil filter every half-hour for the first day or two the engine is in operation, and

say, every hour during normal running as experience indicates.

28. STOPPING
To stop the engine, lift the fuel pump control rod clear of the governor control fork.

INSPECTION ROUTINE

29. CRANKSHAFT

Before starting the engine for the first time the alignment of the crankshaft and the outer bearing should be
checked and thereafter every six months. As shown in Fig. 2 (page 7) an alignment indicator should be inserted
between the webs of the crankshaft. With the crank on inner dead centre set the indicator to zero. Then turn the
engine round and take readings every 90°. The maximum permissible variation should not exceed -002 inches

pos . Not for Resale-Free Download from
30. AFTER EVERY 10 HOURS <swww.oldengine.org/members/evans>

Remove valve gear cover and fill grease cup on rocker lever bracket with grease, although on the latest type
of engine forced feed lubrication eliminates this operation.

3l. AFTER EVERY 50 HOURS

(a) Check levels of bulk fuel and lubricating oil supplies.

() Make up log sheet including the amount of fuel and lubricating oil copsumed. Any rise in figures will give
early indication of the necessity for attention, providing loading conditions have not altered.

(¢) Check air, oil and water systems for leaks.

(d) Check the driving medium between the engine and the driven machinery.

(¢) Remove inspection covers and examine gears and governor.

(f) Check tappet clearance, governor linkage, controls and nuts for tightness when the engine is shut down.

(g) Clean oil filter.

(h) Clean air filter.
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