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Introduction

Please read this manual carefully and closely fecllow the operating and maintenance
instructions before you start your engine for the first time,

Always use lubricants of approved brand which comply with our specification,

To prevent failures of the injection system, make sure that anly clean fuel is used,
Remember that the life of your engine depends on a careful and regular service.

For service, parts, or warranty information contact nearest Murphy Diesel
distributor or the factory.

Murphy Diesel Co.

5317 West Burnham St.
Milwaukee, Wisconsin 53219
414-645-2255




CONTENTS

Introduction

', 'I Technical data -
Construction and operation data

1.2 Torgua data for essential nuts and holts in mkp
1.3 Injection system
Electric equipment . ...
1.5 Lubrication system ..
Cooling system
1.7 Fuel systam
18 Schematic of wheel gearing . ..

WM~~~ EmO;nb b g

2, Preparations for the first start-up

2.1 Lube oil fitlling
2.2 Fuel filling
23 Venting the fual system

_3. Starting the engine

3.1 To be observed bafore starting . .. ...

3.2 Starting by Bosch startarmotor . ... ... vy
Starting by hand .. ...

33 Starting from cold

a4 Aftar stort ...
Observations during operation
Stopping the engine

Routine maintanance
Guide to maintenance aventually necessary .................

Venting the fuel systam

Venting the fual filter....

Venting the injection pump and piping

Fuel filtar

Maintaining the oil filter

Adjustrment of valve clearance

Timing the commancemant of delivary

Adjustment of the governor )

Torque instructions for cylinder head fastening nuts ..
Fitting the fuel pressure pipes

Trouble shooting

Running material and preservation

Diesel fuel

Preservation of stored engines
Air filter

Maintenance schedule
Wiring diagram




1. TECHNICAL DATA

1.1 Construction and operation data

Qperating cycle
Combustion system . .
Lubrication

Cooling system

Number of cylinders

Bore

Stroke

Displacement

Qutput rating DIN 700 20 ..
Tarque with vehicle rating ..

Fuel consumption. ........
Lube oil consumption......
Oil capacity of crankcase. . .

Valve clearance, cold
engine

Min. oil pressure at

rated speed

Qil pressura warning
indicator adjusted to . ... .
Min. oil pressure at low
idling speed .

Torque data for essential nu

Connecting rod holt

Bolt for counterweight
Bearing cover fastening bolt,

two-cyl, ang.
Bolt for V-belt pulley,
two-cyl. eng.

Y

D 3021

four stroke
direct injection
force fead

H

‘03022

four stroke
direct injection

" force feed

air cooling by fiywheel

blower ‘ .
: .
85

105

0,744

see name plate

see name plate

15
2618

0,2
2
05-08

05

*) Supplementary quantity at fir

change is one liter.

19 MI2x15
2 M4

22 mid

19 M2

air cooling by axial
bloweF
7 -

-

“fos

1488 °

" s8e name plate
sae name plate

1.6
4,6/2,75* (upper and
lawer mark}

0z,

ts and bolts in mkp 3t'step 2nd it Definitive tight.

3

3.

.3“

filling and at oil

5 758
8 1415

.-

8 1314
[ d

1213

Fiywheel bolt, two-cyl.eng. 19 MI1205 Y1228
Flywheel bolt, single<yl. eng. 19 M2’ . 12125
Tie rod (root thread), singlecyl. M14 2’ 34
Cylinder head nut 22 Mg ] 55,5%)
0il pump fastening boit B V- 225
Fastening screw for injection valve 13 M8 1-1,5
Prassure pipe joint union to injec-

tion pump 17
MNut or crank handle for camshaft . M24x2 T 20-21
Nut for generator ] M12x1.,6 3,56
Qil sump fastening bolt 13 . M8 2-2,5
Bolt for housing flange, _
two-tyl.eng. 17 M0

DWwmND @@

MiZx15 2 45

" 665

*) with Molykote




Rocker arm bracket fastening
Crankshaft gear wheel,

single-cyl,

Balt for balance weight, singlecyl. .
Bearing piate fastening boit,
single<cyl, eng.

Bolt for crankshaft V-beit pulley

1.3 Injection system

Injection pump

Fuei feed pump

Speed governor

Injector

Fuet filter. _, .,

Injection pressure

Timing before ..........

Arranz

1.4 Electric equipment
Starter motor 12V Bosch or Delco
Generator 12V
Normai Battery
Thin plate battery

M10

M12 34
M14 56

M3 225
M12x15 12125

D 302-1
CPF1R75C

0 3022
CPF2R75CS

centrifugal centrifugal type
multi-hoie nozzle

180 +5

Bosch, Femsa or Motorola aternator




1.5 Lubrication system

Dependent an the lubricating point, force fed or splash lubrication is provided for the moving
parts of the engine, The fubricating oil pump aspirates the oil from the deepest paint of the oil
sump and delivers it through a micro superfine filter to the following bearings:

Main and connecting rod bearings, mushroom type tappets, rocker arm and camshaft beari
and balance weight working in opposite direction, The cylinder liners and pistons are splash-u-
bricated by the oii issuing from the connecting rod bearings.

Single-cylinder engine Two-cylinder engine

1 Suction funnel 7 Mushroom tappét

2 Oil pump ) 8 Pushrods

3 Qil filter 9 Rocker arms

4 Safety valve - 10 Piston

5 Crankshaft 11 Valve cone

6 Camshaft 12 Balance weight working
in opposite direction




1.6 Cooling system

L.

Cylinder heads and cvlindérs are cooled by air which is supplied from a flywheel blower for the
singlecylinder engine and from an axial blower for the two<cylinder engine. |

S}ﬁgiecyl‘ eng}ne " " Two-<yl. engine

1 Flywheel blower . 1 Axial blower

2 Cooling air intake 2 Cooling air intake

3 Cooling air discharge : - T3 Cooling air'discharge

17 Fuel System

The tuel is picked ub from the tank by a fuel feed purmp and delivered to the fuel filter.'

From the fuel filter the fuel passes into the suction compartment of the injection pump
which delivers it high-pressurized to the injection valves, )

Leak-off fugl from the injection valves is returned to the tank.




1 Fuel teed pump |Solex} : 6 Fuel pipe from feed pump to fuel filter
2 Injection pump 7 Fuel pipe from filter to injection pump
3 Fuel filter 8 Fuel delivery pipes

4 Injection valve 9 Fuetl spill pipe to tank

5 Fuel suction pipe towards feed pump

1.8 Schematic of wheel gearing

Single-cyl. engine Two-yl. engine

32 eeth; spurwheet to crankshaft 21 = 32 teeth; spurwheel to crankshaft
64 teeth; spurwheel to camshaft Z2= 64 teeth; spurwheel 10 camshaft
32 teeth; spurwheel to balance Z3 = 28 teeth; spurwheel 1o cil pump
weight working in
opposite direction
Z4 = 28 teeth; spurwheel to oil pump

Balancer gear (2) chamfered teeth align with “1"" ar the ¢rank gear. "0 on crank gear aligns
with 00" on the cam gear.




2.

Preparations for the first start-up

2.1

a)

Lube il filling

Engine. Unscrew oil filler plug and fill
with AP| classified “CC" or "CD" oil
having the following properties and
viscosity, when outside temperature is:
over 30°C SAE 30
from 0°C wo 300 C SAE 20
from 0°C o -200¢ SAE 10
-30°cC SAEBW20

Ta prevent damage by the use of lubri-
cants of inferior quality, it is recommen-
ded to use only quality brands and to
keep the one originally chosen.

Unsuitable oil or delayed pil change cause
trouble and high repair cost.

The oil level should reach the upper gauge
mark while engine is in horizontal position,

WARNING!

Too high an cil level causes high oil con-
sumption and carbonizing of the engine,

Tao low a level means damage ta the
engine,

Qil bath air cleaner, Take oit bowl away
and fill with the same type of clean oil,
as specified in para 2,1a, up to the lower
narmal mark,




2.2 Fuel filling

Use only clean fuel. Impurities in the fuel cause heavy wear to injection pump and
nozzies.

2.3 Venting the fuel system

see para 5,1

3. Starting the engine

3.1 Before starting check:

Fuel level in tank. il level in oil sump. Oil level should be between upper and (ower gauge
mark, '
Qil tevel in air cleaner,

3.2 Starting by Bosch starter motor

al Put ignition key {1} into switch bax
(charging indicator bulb (3) flashes).

bl Set speed adjusting lever {accelerator)
at full speed. .

¢l Push starter button to crank the starter
miotor. When engine beging starting,
release starting button, .
Do not aperate the starter motor longer
than 20 secs nor push the starter button
when starter motor and engine are still
rotating, To spare the battery, teave
intervals of 30 to 60 secs between two
attempts.

1 ignition switch’

2 Starter button

3 Charging indicator bulb
4 Thermomaeter

5 Qil pressure gauge

Panels will vary from illustration.

Starting by hand

Move speed adjusting lever to highest
speed,

Push start button on injection pump and
release it (see arrow}, Due to that, the
injection timing is set back by about

11° crank angle and the starting crank
cannot jump back in starting, Simultane-
ously the quantity injected of the pump
is increased which facilitates starting,
introduce the starting crank in the crank
guide, Crank the crankshaft beyond com-
pression and at the same time, release
the decompression lever until ignition
sets in, Then put the speed adjusting
lever at medium speed.

If no ignitions occur, repeat the steps
required for starting.




3.3 Starting from cold

At a temperature around the freezing point use winter oil SAE 10 resp. 5 W20 at terrlupera—
tures below -20°. Use arctic fuel.

Note!

Low temperature reduces battery perfermance. During heavy frost dismantie the battery and
store it in a heated roam overnight,

3.4 After start

When the engine has started, the oil pressure gauge should immediately indicate a pressure of
about 4,0 kg/cm2 | At low idling speed and with warm engine oil pressure must not drop be-
low 0,5 kg/cm2, otherwise warning lamp flashes,.

3.5 Observations during operation

When the engine is running under load, watch the oil pressure gauge as well as the remote
thermometer (is supplied upon request). The field in the window is green-oloured as ong
as the engine is not overheated, Green and red appears when temperature rises excessively.

In case the field is red, stop the engine
and trace the cause of overheating. If the
remote thermometer is provided with a
horn, the sound ot the horn means a last
warning to stop the engine immediately.
The exhaust should always be clear
otherwise the engine has overload or
other problems.

Red or green field

Notel When oil pressure drops, or an
alarm is given, stop the engine immediately
and determine the cause.

3.6 Stopping the engine

Remove load from engine and run it at
idling speed for a while to allow it 1o
cool down, Move the speed control
lever towards “stap’’, until the engine
comes to a complete stop, Withdraw
key from ignition switch,

Temperature of engine

4, Reoutine maintenance

In the following there is a summary of all maintenance work to be carried out periodi-
cally.

Daily or every 10 hours of operation
check ail level in oilpan,'when the engine is in horizontal position,
After 30 hours of operation

First oil change is due for a new or an overhauled engine,




After every 100 to 125 hours of operation

carry out oil change regularly,. Remove drain plugs from the ailpan and drain the used oil, while
the engine is still hot,

Screw plug im0 ailpan,

Fill the crankcase with lubricating oil up 10 the upper dipstick mark,

Clean oil bath air filter with solvent and fiil '
container with new engine lube oil (see

para 2.1a) up to the tower normal mark.
Reassemble oil container and filter (with

clamps).

Check the battery

every four weeks at the latest)

The battery should be ¢lean and dry outside, The acid tevel should be appr. 10-15 mm above
the upper edge of the plate, in a properly maintained battery the density of acid reveals its
state of charge, At an acid temperature of 209 C density should be:

1,285 battery charged 1,23 - 1,21 half charged 1,14-1,11 run.down,
Wash terminals in hot soda solution, Take care that no soda lye penetrates into the battery,
Rinse with cold water and lubricate,terminals with acid protection grease,

Check tightness of fuel pipes
After every 250 hours of operation

Check V-belt tension of generatof and cooling

air blower {applies only 10 two-cyl. engipes),
Under moderare thumb pressure the V-belt

muyst yield appr, 2em,

The generator V-belt can be tightened by tilt-

ing the generator, Slacken the hexagonal bolts
from the bracket and pull the generatar out-

ward, Then tighten bolts again,

Check the clearance of inlet and exhaust valves.

In coid engine it shouid be 3,2 mm, {See para 5.6).

After every 500 hours of operation

Decrease of output may be caused by lack of fuel
supply. When inspite of high speed and of disen-
gaged delivery pipe from injection valve na fuel
issues, that is surely a symptom of lacking fuel.
A renewal of the tilter depends on the amount

of dirt in the fuel, therefore ne fixed order for changing can be indicated. Check all nuts

and bolts of engine mounts. If necessary, retighten. After every 2000 hours of operation

~ check injection pressure, consult your distributor.

12




5. Guide to maintenance eventually necessary

5.1 Venting the fuel system

Venting is required: }

at befére first start up of engine

b} after a long standstill

¢t when pump or suction and pressure pipes
have been disconnected or dismounted

d] whenever air seems to be in the pipes or in
the suction chamber

e) when the fuef filter has been replaced

5.2 Venting the fuel filter

Loosen the vent plug on the fuel filter and
actuate the priming lever of the fuel feed
pump until fuel flows bubbie-free from the
vent screw. Tighten vent plug again.

-53  Venting the injection pump and piping

Loosen the suction {ine on the injection pump and actuate the priming lever of the fuel feed
pump until fuel blows bubble-free from the suction connaction. Venting of injection pipes
and nozzles is hot hecessary at an emptied tank but only when the pipes have been removed
and thus completely emptied.

To fill the pipes, crank the engine with starter motor or by hand.

54 Fuel filter
All D 302 engine shipped from the Milwaukee factory have spin on replacement filters.




55 Maintaining the oil filter

Note! The renewal of the disposable filter is re-
quired every 250 hours of operation that is after
every secand oil change,

Unscrew the filter by turning in anti-clockwise
direction and discard element. .

Using your finger lightly oil the joint on the
bottam of the new disposable filter before
tightening.

|

Screw-in the new disposable filter by hand
until joint is adjacent and then tighten filter
by half a revotution, Do not use any tool,
Start the engine and check filter for tightness.
Top up with engine lubricating oil to the upper
dipstick mark,

B.6 Adjustment of valve clearance

In cold engine the valve clearance must be 0,2 mm.
Upon each mounting of cylinder head, valves, rocker
arm bracket or camshaft the clearance is to be re-ad-
justed. Ta do so, put a feeler gauge of 0,2 mm in
thickness between valve stem and rocker arm, while
valve is closed.

it is useful to adjust the valve clearance at the end
of the compression stroke when the two valves are
closed,




5.7 Timing the commencement of delivery

The commencement of delivery is set in the works and serves as a basis for the adjustment of
the pump on the engine. Commencement of delivery is ascertained as follows:

. Measure value of adjustment for the
B.D.C. of the roller tappet

Mave the piston on the T.D.C, of
compression stroke, Inlet and exhaust
valves are shut now, the pushrods can be
turned easily, Check whether the injec-
tion pump is connected with the fuel
tank,

Find out the commencement of de-
tivery according to the averflow
methed, To do so, remave the deliv-

T ery valve with spring trom the pump
Commencement of delivery in crank element. Screw the empiy delivery
angle degrees

‘a0 829 « 02’

valve holder on again, Fasten the
n = 1.0003.000 r.p.m. = 23.26° bef, T.D.C. overflow tube to the delivery valve
holder, Turn the flywheel rearward
by one 1/4 revolution, until fuel
Commencement Piston travel flows bubble-free from the overfiow
of delivery crank mm bef. T.D.C. tube. Then turn the flywheel forward,
until fuel ceases to flow, At the same
time the pump plunger, in its upward
mation, closes the inlet bore of the
suction compartment and the injec-
tian pump stands on “commence-
ment of delivery”. The commence-
ment of delivery can be altered by

adding or remaving shims under the
A change of the timing is effected by injection pump flange, {Pre-stroke is
altering the pre-stroke of the injection changed)

. pump, when shims are put under the
pump flange,

5.7.1 Adjustment of governor
Ses D 302 repair manual 42-103.




58 Torque instructions for cylinder head fastening nuts

In order to meet the setiling of the cylinder head gasket, slacken the nuts fastening the
cylinder head by one 1/4 revolution every time when a new gasket has been fitted and when
the test run is over. Then coat nut support, thread nuts and stud bolts with Molykote, apply the
nuts by hand and retighten them to 5-5,5 mkp.

59 Fitting the fuel pressure pipes

Fuel! pressure pipes are supplied ready for installation. When fitting a new pipe make sure that it s free of
stress being in the proper position. When the stuffing cane does not fit free of stress, itrisks tobreak Fora
check loosen the cap nut again after tightening. If it rests on its seat withoul moving, the line is laid free of

stress.




6. Trouble-shooting

Symptom

A

Engine
does not
starrt,

B

Engine stops,

C
Insufficient
output

D
Engine fires
irregularly.

Possible cause

. Mo key in the switch,

2. Battery run-down or cold,

Currant supply interrupted.

. Failure of starter motor,

. No fuel supply.

b, Starting fuel admission
insufficient.,

. Nozzle does not work.

. Insufficient compression
{Engine can be turned
easity aver dead centre).

8. Piston rings seize.
9 Valve clearance too'slmall.
13, Aar filter clogged,

11. Wrong lube oil,

Fuel line choked ar tank empty,

_ 1. Injection pump or nazzle
leaks.

. Inlet an(:i exhaust valves
leaky.
1. Fuel pipes not tight,

2. Airin injection system,

3. Fuel filter clogged,

4, Cylinder head not tight,

Action
Put key in properly.

Check battery and cable con-
ditions, hear battery up.

Have starter repaired by Bosch
service,

Open fuel cock, vent injec-
tion pump, refill with fuel,

Check whether contral rod
is free, ‘

Take out and check,

Grind-in inlet and exhatist
vaives, check fit of nozzle
holder,

Clean or renew,

Adjust correctly.

Ciean it.

See spécification in para 2.1,
Clean fitter and line, fill up
tank, vent pump.

Check injection pump or
nozzle.

AGrind valves.

Tighten.
Vent system,
Replace filter.

+igHten {and check fit of
nozzle holder).




Symptom Paossible cause

. Lube oil tevel too high,

E . Engine out of time,
Engine
smokes
biue or
black,

. Low compressian,

. Nozzie does not atomize,

. Injection quantity excessive,

. Low oil level,

F . Crankshaft or hig end
Low oil bearings worn.
pressure .

3. Lube oil filter ¢clogged.

4. Failure of pressure gauge.

G
Engine
overspeeds

Control rod of injecticn pump
stuck.

. Cooling fins on cylinder
and cylinder heads clogged.

H . V-belt relaxed or torn.
Engine

overheats . Failure of injection nozzle.

. Fuel quantity set too high.

. Wrong timing,

. Injection nozzle seizes,

|
Engine
knocks
suddenty.

. Big end bearings worn,

. Inlet or exhaust valve seizes,

Action
Adjust 1o dipstick mark,
Adjust timing,

Check valve ctearance, grind-in
valves. Retorque nozzie holder
tastening bolts,

Clean or renew,
Have quantity readjusted in

service shogp,

Adjust 1o upper dipstick.
mark,

Replace bearings,

Replace filter
Check gauge, renew ail,

Ease movement of cantrol
rod,

Clean fins,

Tighten or renew,
Recandition or renew,

Have quantity adjusted
correctly,

Have commencement of
delivery adjusted correctly.

Run engine once mare from
idling ro full load, If knock-
ing occurs often, clean

fuel system,

Renew bearings.

Lubricate with some drops
of lube-wil-petroleum
mixture.




7.  Running material and preservation

7.1 Diesel fuel

Normatly the engine works with diesel fuel, but all other fuels appropriate for diesel engines
may be used if in conformity with the below given specifications (DIN 51 601),

®
T T BRI I
Boiling point at 360° C vol, % “

Viscosity at 200 C 1,8-10
1,1-1,85¢ E
Flash point according 10
Abel-Pansky min, : DIN 51755

in summer down
to 'O in winter

DIN 51770

DIN 51768

Carbon residue acc, to
Conradson max. weight %

Reaction to zing:
Max loss in weight DIN 51779

DIN 51773 .
Percentage of ashes max, weight % DIN 51575 :

Net calorific value appr. 10,000 kcal, -

Ignition quality {cetane
numbe. ; min,

Beginning paraffin separation (BPA} by b at least beiow the lowest room resp, outside tempera-
ture,

The fuet should not contain solid, inscluble impurities and must be free of mineral acids and
alkalis.




7.2 Preservation of stored engines

If no particular instructions are given for long storage preservation, our engines are preserved
for a three months perrod under normal condltions

If an engine thus preserved: should not yet be put inta operatmn af‘tEr Jthat time, another preser-
vation is necessary, Proceed in the following way: -

1. Fill with anti-corrosion oil of SAE 10 grade up to the lower dipstick mark,

2. Drain the fuel system by slackening the hollow screws from the fuel injection ptimp ar fram,
the fuel filter, Fill the whale system with rust-preventing anti-corrosion oil of grade SAE 10
through the fuel filters {take inserts out) or through the daily tank.

i
3. Crank the engine several times by hand, Vent cyllnders {f.i. by releasing the m]ectlon vatve} ™
. and put controt rod in full load position,

4, Take cylinder head covers off, wipe out and spray with inhibitory oil: Spray valve springs,

5. Spray with inhibiting il all shining parts, especially of injection pump and ‘control system,

If batteries are avaitable, the engines equipped with electric starter motor can also be cranked
by the motor instead of the procedure as described under article 3,

Note! Before starting the engine, check freedom of control rod movement,

Repeat same preservation procedure every three months,

Before using the engine, drain the anti-cerrosion ail from engine and fuel system. If engine is
out of operation for more than ane year, change the anti-corrosion oil,

7. 3 Air f||ter

Dusty mtake air causes premature wear to the engine. We therefore recommend to maintain .
the air filters properly and keep them clean. Periods of cleaning or a change of the oil bathista

be carried out vary from 10 to 125 hours of operation, dependent on the dust conditions of
outside air. Check and change the oil bath only after the engine has been stationary for one

and a half to two hours or the followmg day before starting it up. When the oil bath is full of
sludge or has fallen below the lower mark, clean the oil container with diesel fuel and refnll

with engine lube ol up to the mark.

b " -t T . ! 1 .
Note!  Strictly no cleaning with petrol, etheral compounds or equivalent inflammable liquids
because of danger of inflammation or explosion,




8., Maintenance schedule . ..- -~ - - . _. _ . .
Time-table for per'formlng the echelon preventwe malntenance services "E1" to "E3" on
Murphy dieset engines

Hours of operation:
125°250 375 500 625 750 875 1000 1125 1280 1375 1500 1625 1750 1875 2000

Echetan; -y L e :
E1 E2 E1 E2E1 EZ E1 E2 E1' E2 E1 E2 E1 E2 E1 E3

This scheduie will be passed through once after 2000 hours of operation,

Work to be . © Routine ser Refer to
carried out - 3 vicing at:©  [chapter
once after - £ - - involved:
| 60 t30 P e
tiours of op, R
Check fusl level e
Check oil level in oilpan
Change of oil lwith warm engine}
First ail change after 30 hours
Second oil change after 60 hours
Renew filter
After 60 hours for the first time,
Clean air filter (earlier under dusty conditions}
Check tight fit of all screws and nuts especially
suction, exhaust and oilpan fixing screws
Check V-belt tension.
Check whether fuel, and oil
lines ara tight -
Check battery
Check battery and cabia connections for
tight fit
Check walve clearance {coid eng, 0,2 mm}
Check fuel filter;
Renew filter element
Clear fuel tank from water
Check free movement of articulations of speed
adjustment and engine stopping mechanism and
lubricate
Check carbon brushes on starter motor and
generator
Grease toothed flywheel ring
Check injection nozzles {injection pressure
should be 180 kp/emZ)
Measure compression pressure
Check running of cooling air blower ball
bearings {two-cyl. eng.}
Check running of idler ball bearings
Ctean cooling fins and blower guide blades
Lubricate outer bearing (after every third
echelon of maintenance)
Clean vent filter
Examine supervisory system

When the engine is out of operation for long, it is required every two weeks to make a test
run until the working temperature is reached,

If an engine does not came to 125 hours of operation within half a year, it is imperative to
change the oil,




Paris Book 42-109 and shop manual 42-108 are available at your Murphy Diasel Distributor

Part numbers:

Lube Oil Filter —

6.0541.18.8.000.1
Or 438-13 for engines D302-1 and D302-2 .

Fuel Qil Filter —
6.0541.18.8.000.6 {Specify Short)

“V'' Belts —

302-1 with Generator MD 434-17

Or 6.0345.02.0.0675

302-2 with Generator MD 434-18

Or 6.0345.02.0.1075

302-2 with Motorola Alternator MD 434-16
Or 6.0345.02.0.1100

When ordering parts be sure to give engine model, serial number and specification number.
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