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Section A
GENERAL ENGINE DATA

The Atlas Imperial Diesel Engine described herein ia of the heavy
duty, selid injection, full Diesel type, deslgned especlally for

rellabllity and a long life of trouble-free operation. It oper-

ates on the four stroke cyele, the sequence of operatlion belng as
follows:

lat Stroke On the downward or suction stroke of the piaton, the
inlet valve 1s open and pure air 1s drawn into the
eylinder through the alr inlet manifold.

2nd Stroke On the =econd or compression stroke, this air is com-
presaed to about 400 lbs. per square inch, the heat
of compression ralsing the air temperature to a polnt
above the ignition temperature of the fuel. Just be-
fore the plston reaches top center, the injectlion 1s
g¢ompleted shortly after the platon has passed the top
dead center.

rd 8troke On the power stroke the injected fuel oil burna, in-
creasing the pressure within the cylinder, and driv-
ing the piston down through 1ts working atroke.
Shortly before bottom center poaition 1s reached, the
exhaust valve opens.

Lth Stroke As the piston returns toward the head, the burned
gases are dlscharged through the exhaust valve, and
as the plston reaches top center the exhaust valve 1s
cloaed, the 1nlet wvalve 1s opened, and the cycle is
repeated.

The followlng data apply to this slx cylinder Model 6HM3358 marine
engine.

O e i et ot (S S e R O a o T T 15
T 10 I M 0 e e O Sl 19
Rated Operating S8peed- - - - - - - - - 300 R.P.M.
A.I.D.E. Co. Engine Rating - - - - - - Q00 H.P.
B.M.E.P. at BEngline Rating- - - - - - - 78.7 1bas./38q.In.
Platon 3peed = - = = = = = — = = = = = 950 Ft./Min.
Firing Order "Ahead" (Neo. 1 eylinder
is on the forward end)- - - - - 1-4-2-5-3-
Weight of Engine inecluding Flywheel- - 76000 lbs, {Apprmx )
Welght of Cylinder Head Assembly - - - 860 1lbs. (Approx.

Welght of Pliston and Connecting Rod- - 730 lba. [Approx.
(crankpin bearing not ilncluded)

FRESSURES:
Lubricating 0il Pressure - - - - - - - 35 to 50 lbs./3g.In.
Cooling Water (at pump discharge)- - - 20 1lbs./Sq.In. MAX.
Fuel 01l }at transfer pump discharge)- 10 lbs./Sq.In. MAX,
Puel 011 (in rail) = = = = = = = = - - 1500 to 5500 1bs./Sq.In.
2tarting Adr Pressure- - - = = = = - - 125 to 250 1bs./3g.In.



Seclion A

TEMFERATURES ;

DATA

Cooling Water (Engine Outlet) - direect

gooling - - - - - 1259 F. Max.
Cooling Water (Engine Dutlat? - Indi-

rect coollng- - - 160° P. Max.
Lubricating 011 (Cooler Cutlet) - - - - 130° P, Max.
Exhaust Temperature (at full load

full speed) - - - 720° F. Max.

FOR ATTACHED AUXILIARIES:

Alr Compreasor - Single pcting - Two Etaﬁe
Ei

Bore - 1lat stage - - - - - - - = g

Stroke - = = = = = - = - = = = = & &

Operating Speed- - - - - - - - - Engine R.P.M.
Circulating Water Pump - Double Actling

POTE = = = = = = = = = = = = = - L /8"

Stroke = - = = = = = = = = = - - L

Operating Speed- = = = - - - - - Engine R.F.M.
Bllge Pump - Single Acting

BOPrg8 = = = = = = = = = = = - = = %"

Stroke - - = = = = = = SR L

Operating 8peed- - = = = = = - - 4 Engine R.P.M.
High Pressure Fuel Pump - 8ingle Acting

BOP'E = - =~ — = = = = = = = = = = 21/32"

BErOkE - - = = = = = = = = - = = 1-3/4"

Ho. of Cylindera = - = = = = = =

Operating Speed- = = = - - = = = Englne R.P.M.

Fuel Tranafer Pump - Internal Gear Type - Tuthill
Pump Co. Model 2CRS Capacity 2.8 G.P.M.

Lubricating 011 Presaure Pump - Internal Gear Type
Tuthill Pump Co. Model RCR3BA Capaclty 22 G.F.M.

Lubricating 011 Sump Pump - Internal Gear Type
Tuthill Pump Co. Model S5CRS Capaclty 31 G.P.M.

8ailing Clutch (if used) - Twin Dise¢ Clutch Co.
Model E-2-36
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Section B

FUEL AKD LUBRICATING QILS

RECOMMENDED FUEL OIL EPECIFICATION

Viagoalty = = = = = = = = = = - - 3F to 70 &.7. Scconds &t 1009 F.

Fravity f&.F.I.J- = = om om o= o= = = Minimum 249

Conradaon Carbon (A.8.T.M.-DLE9)- Maximum 0.5E

ABR = = = = = = = @ = = = = = - - Maximum ﬂ.gﬁﬁ

B.B.&W. = = = =« 2 = = = = = = = - Mirimum 0,

S8ulphur (A.5.T.M.-D129) - - - - - Maximum 1.0%

Ignition Quallty- = = - = = - - - 40 to &0 Cetane Numbar or aguiv-
alent In other ignition
index.

EFFECT OF FIUEL PROFPEATIES 0N FERFORMANCE

A3 md justed st the factory the englne will cpearate satiafactorily on fusls with

¥ per above apesificetion. It 1a poasible to wae thinner fusla but the
operation 1z apt to be "anappy" and It may be difficult to maintaln even cylinder
lpad belange st varying leoada. Fuela with viacpaltiss leass than 3% 3,U.2, may alao
requlire spacisl spray tips with smeller arifice holes than standard or the fuel
pressurs mey have to be reduced. On the other hand fuels with high viscoalties may
require larger spray orifises than standard, lnereasad fuel presaurs and in extrems
casea longer pericd of injection. To insure good operation Lt la recommended that
the viscoalty be held to the specification.

The gravity 1a of secondary importance. A minimm of 247 A.P.I. 1s mepsly glven
ginege heaviaer fuels gensrally require special treatment, eush ag heating and cen-
trifuging, before thay can be burned successfully.

The "Conradson Carbon" or "Carbon Beaidue" in the o011 1s an index to the amount of
carbon whish will form in the combustion chamber. Fuels with high "Conradson
Carton"” may cause aarbon to bulld up on the spray valve tips to asuweh an extent that
the fuel apraya are deflected cauaing poor operation and smoky exhaust. The higher
the Conradeon Carbon the more Crequently will 1t be necessary Lo elesn the spray
valve tipa. Experience alse indlcates that meintenence cozsts will be highar when
fuels with high "Carben Resldues™ are ussd. g

The Ash content of & fuel 1a 4 messure of the amount of mineral material 1t con-
taina. After burning the nineral residuss are abrasive and it i8 consequently im-
portant that the Ash content be limited to 0.05%. If the content is higher rapid
wear of ecylinder liners, pilstons and ringe will result,

The item B.3_ 5. {Bottom Sediment snd Water] 1a an Index to the fusltm cleanlineas.
It lm good coconomy o use clean fusl and store 1t in slean tanka. Cleanliness in
handling the fuel is also importent (8ee paragraph entitled "Importence of Clean-
lineas In Fuel Handling" in Section H).

When the fusl oll 1s gonsumed In the engine burns te Bulphur-dioxide.
Upder normal operating conditlons mcat of this gas 13 alected with the sxhauat
sea, If, however, temperature conditions mre low enough, that 1g, 1f the engline
8 1d1ing at low apesd and uwnder a6ld conditicons, the sulphur-dioxide ges combines
with condensed water vapora to form & corrosive acild which will attack metals used
in the engine and axhaust aystem. It La sonseguently particulerly important ko
hold the sulphur centent low In fuels used far engines subject to varisble loads
with long perdods of 14ling and also for eaglnes subject to frequent aterting and

atopplng.

The Letaps number of & fusl 13 an index of the Ignitien gquality. Low Cetans values
produpe excsasive knocking. Excessively high Cetans fuels causs high exhaust tem-
peratures and smokinesa of the exhaust.

Altheugh the Flaah Egint does not affect the sultablility of & dlessl fual 1t 1a

wall to epesily & minimm EE_LEQE?E- alnce atate lawa end Olassification Scolstias
geanerally requlre this minloum. & Pour Podpt of the fusl should be at least 157 F.
below the lowest temperature to whish the fuel etorsage tank ia subjected.
LOBREICATING OIL

We redommend that a good grade of Marine typs pure nineral oll be uwaed in these
anginea. The oll should be stable under the temperatures conditlons encountered in
the englne and should be resiatant to exidation and aludging. In gensral, regarding
quallty of lubricating oll we refer you to & Lubrlecatlon Imatruction Book which will
be smsent to any customer or cparater requesting 1t. This book contnins some good
polnters on the sslection and saps of lubrleating olla.

1.



Section B

It 1e not neceseary to use compoundsd olle, 1.e., olls sontaining additives, inhlb.
itore, antl.oxidants, carbon removers, eto. in Atlas Engines. Thers ars, howsver,
many good sospounded oils on the market and these may be used providing extrome caus
tlon i exerclsed and the actlion of the o1l in the engine 1z cbserved cloasly.

When & pure or "straight" mineral oll is used some carbon or other depealts will
generally be found in the crankcase and gump tanik. The amount of theas depoalts de-
pend greatly on the guality of the oll which has been used amd for good gradse of
oil the deposits are not excesslve and in any way harsful to the englne. The
chomionls asatained in the compounded olla ensble these olla to carry the cearbon and
other consbltusats of the wsusl crankeass dsposits in suapension. The compounded
olla also have & atrong tendency to break loose and carry away any existing erank-
cagg depoalts and singe there is a 1limit to the amcunt that can ba cerrded 1n sus-

pension clogglng of fllters and oll linea may resalt. u r
zhly ran oubt the eranboage, oll 1ines and 8 tank belars
Cheneing from » streight minepal oll Lo & compounded oLl. A8 &n aded precaution ve

Buggeat that the firat tatch of compounded ¢il be used only fer about 25 hours and
then dreined off. These precautions apply alac when changing from ene compounded
oil to mnother compounded ofl of differpent make or brand.

if » compounded o1l 1a uaed tha Egﬁzggzzgnl¥§ﬂ1!1 of this oll must be looked lnto
very capefully. In this connectlon the Engineering Dept. of the Atlaa Imperdal
Dipael Englne Co. fs svailable For sonsultation and they will be glad to adviae
whether or net &n o1l i3 suiltable for wae 1n thla engine.

With pegard to ylsgosity grade our recommendations are that the wisccalty at 1309 F.
be between 235 and 970 Seeca. Saybolt Universal. This corresponds to an §.A.E. via-
coslty reting of 30 to 40. In other words, the oll to be used should ba & heavy
B.A.E. %) or s light B.A.E. 80 odl,

In reagard to drainage perliods we suggest that the first bateh of oll be dralned
after 100 hours of ssrvice. Therealter the puggested dralnage pericd 1s 200 to 250
houra. This peried may be lengthaned somevhat on engloes whiah are equipped with
waste packed Fllters. In that case i the filter cartridge la changed before the
oll im badly dlssslored and losded up with insclubles o Forelgn particles, dralnage
periods of 300 to 600 hours can be used, In the cases where no waste packed filters
are umsd the ol will of course not be "worn out" after 200 hours of serviga if 1t
i3 of a good grade, It will, howsver, be dirty and will aontaln inaolubles which
should be removed from the lubricating oll before Lt 18 re-used.

The same lubrlisating oil as used 1n the crankcase of the engine ia alao sultable ror
ume in the WHM in the cese of the mechanical lubrlgator, howvever,
1t 1= highly deesirable that new oll be used.
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Section ©
INSTALLATION INSTRUCTIONS
e i e ——

FREFARING THE ENGINE HETL

The succeas of 4 Marine englne installation depends greatly upon the esonatruction
of the foundation and upon the care exarcissd in lining up the angine te the pro-
peller shafting. Foor instellations will result in excesasive vibratlon and con-
tinwal change in engine alignment. The essult iz poor psrformance and Tfallure of
vital parts. For this resecn Atlas Imperlal Dieeel Englne Co. cannet guarantss an
enging unless the engine feundation [engine bed) is streong and rigld enough to pre-
Tent vibratleon and changes In allgnment.

The lmportance of rlgldity In the englne foundation cannot be over-emphasized and
1t muat be sseurely fastened to the hull of the vessel sc ss to be virtuslly & part
of the hull construction. For ianstallaticna fn old hulla, whers the rlgldity aof
the hull {3 gquestionable, the foundation should be extended fore and af't aa Tfar aa
poaslible; twice the length of the englne is puggeated. 3tiffeners should be fltted
to prevent the foundation from twisting and weaving. In twin serew lnstallations
1t iz sdvisable that both foundatlona be atiffly connected &and bBbraced £o each othar
and to the hull. 2Steal foundatlons should be welded or rlveted. Avold bBoltas or
screwa which may work looae.

When preparing the englne foundation always obtaln certified cutline printa. Do
net uwse figures or cuts in bulletins or seles literature. The top facee of the
foundstion must be gtraipht and should be Lined up ao that they are parallel to the
propeller shafting. Athwartships the two top faces ahould be level, The ounds-
tion ahould be conmtrusted a0 ag te allew 1" to. 1&" thisk shims or chosks batwesn
the engine supporting flanges and the top faces.

INSTALLIKG THE ENGINE

The englne should be lowvered onte the foundatlon and allowed to rest on the leveling
seraws. For wooden Toundstlona provide steel pletes of sufficlent ares and thisk-
ness for the leveling screws to rest on. (Min. 4% x 4" x " to 34" thick.) BShift
the engine sidaways until the centerline of the cranksheft lines up with the senter-
1ine of the prepellsr shafting. Then by means of the laveling screwa adjuat the
height untill the asenterline of the crankshaft sxeestly lines up with the ssaterline
of the propeller phafting. Alss level the base athwartshipa. When alignment In all
planes fa At hand the folloving check should be made.

a., Turnling over shalft thers ahould be no blnding between the centering splgot and
recess of the twoe coupling halves.

b. The faces of the coupling helves should be parallel regardless of the anﬁla
through ¥hich elther or both shafts are turned. With the propellar coupling
half held against the engine coupling helf, but not bolted, it should not be
posalbla to ingert a 0.003 in. feeler at any point betwean them. Check at top
and bottom and the two sldes befors bolting flanges togethar.

I engine has been instslled bafore launching it 1s edvisable to tesporarlily baolt

1t to the foundestion at thie time. It i not Aadvisakle to procesd any further be-
fare launehing unleas The hull 1s extremely rlgid. When the vessel is afloat the
alligrment should again be chesked and 1 Tound satisfactory a chock should be care-
Ffully ritted at each holding down bolt. Thisa appliea to steel foundationa. "In
wopden foundations pareful measuremants should be taken of the distance betwesn the
bottom of the englpne supporting flanges and the top of the foundatlon. A continuocus
wopden shim should then be prepared and this shim should exsctly fit the spece be=
twean the foundetion and the snglne supporting flanges. The shima should be at
leapt a8 wide as the supporting flanges.

After the engine L8 resating on the chocks or wooden ahima It Ls advisable to chack
that the foundatien 1s supporting the englne evenly sver the entire length. Thise

1s beet done with a #5690 Starrett Straln Gage. Check the distance betwean the in-
alde faces of the grankweba with the corresponding crank on upper snd lower centers.
(Hee flgure In 3ecklon F for atraln gage locatlon.)] Resdings for any one crank
should net differ more than 003", DMatortion of the last two cranks only indisates
that the crankshaft is out of lins with the propeller shafting. {(When making thia
check the engine and propeller shaft couplinge ehould be bolted together.) Cheek
the last two cranks in the two horlzontal poaiticns sales. IF misallignment or ubh-
even support 1g indlsated determine the sause and sprrect.

When the Fipnal allgmment has been aAccompllahed permanent foundeation bolts should be
fitted. For ateel foundationsa drill and ream for fltted bolts. Spaces betwean the
foundation bolt chocks can ther he filled with type metel.

1.
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SERVICE FIPING

Flan all pilping carefully anpd use as short and direact lines ae possible. To im-
prove the gzneral appearance of the ilpstallatlon, piping should be lald below the
engine room floor when 1t 1a posasible to de ao. HRemovable I'loor plates should be
providad and care should be tmken that all plplng ls accesalble.

FUEL AND LUBRICATING 0IL PIFING

Bee Seation N for pipe slzae and arrangement of the fuel day tank. See Sectlon T
for lubricating oll day tank eannectlions. Pipe alzes are stated in thess Sectlona.
Frovide drailn valvesa and vent valves wvhere naesassary and remove a8ll ascale and dirt
from pipes and fittings before ilnatalling.

COOLING WATER PIFING

Locate the saea chest far enough belew the water 1line to prevent uncovaring when the
vaasel ralls. It should be provided with & ecoarss grating. Inside the hull a
strainer of ample size should be provided with gate valves on each alde 8o that Lt
gcan be laolated for cleanling. For englnes equipped with sentrifugal clirculating
watar pumps it is perticulmrly important that the resistance 1n the aesa chest,
gtrainer and plping be as small as posalble. Uae as Féw bends as posalble and do
not make eithsr suction or discharge piping longer thean negessary. Locate the over-
board diacharge not mere than ' mbove the water line. #All valves should -Be gate
valves - not globe valvea. WUse pipe slzes called for on the outline drawlng.

STARTING AIR PIPING

Adr tanks aheuld sonfernm to A.3.M.E. apecifisations and should have ample strength
for 250 lba,. per aguare lneh preasure. Eaoh tank should be equipped with a sefety
valve and & globe valve For lsslatlisn. A& draln valve should also be provided at
the loweat pelnt mnd this valve ashould be acaeaslble.

Tanks should be connected to the englne atarting alr header using the plpe slze
zallad for on the outline drawing. Provide a globe wvalve naxt €o the engine. A1l
valvea and Tittinga should be of hesvy pattern for at least 250 lbe. per ag. lneh
pressure, The alp sompressor on the angine should be connected to the tanks with
pilpe of the alze salled for on the cutline draving and wvalves mnd flttlngs of heavy
pattern. The alyr sospressor disshargs pipe should preferably be run to the alr
tmnk. It should not be connected to the plping between the tank and the starting
sir header. Alr compreasor wnlesder should prefaprably be sonnscted to the tank
with 1ts own piping or tublng. Under ns elrsumstansss should 1t be connected o
the compressor dischargs line.

EXHAUAT SYETEM

All exhaust piping should be installed in the shortest and moat dlpect mannar pos-
alble. When bends are necesgary use long sweep flttinga. Uae the plpe sleze called
for ah the sutline dvawing for lengths up to 20' containing a maximam of three
bends. For 3 to & benda fnerease the pilpe to the next nominal aize and for sach
additlional 30F length inereass by one pips alze.

In order to protect the englne and piping from undue etralns a length of flaxibla
matel tubing should be instanlled am near to the sngine as posalhle. It 1s slaas
recommended that flenged connectlons be used Tor eases of dlsssntling and alsaning.
For twin serav installations it L3 recommended that separsmts axhesust lines be wsed,
If axhauat lines are comblned end only. one englne 1s running, soot and carbon will
be blown inte the other engine through the open sxhaust walve,
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Sectien D
QPERATING INSTRUCTIONS

Eefore the oporator attempts to run the engine, he should cerefully atudy the chapters
desling with the mechanical details, sspeclally those of the Coantrol System. Aftar
ramiliarizing himaclf with the prinsiples of the control mechanlsm, ths operator will
whderstand the algnificance of esach nevement of the sontrol lever and will be able to
handle the engine intelligently. In the Fellewlng only & brief description of the i
proper nethod of opersting the engine and controls 1a glven.

foeerve the conatructlon of the sontrol laver notling the manner 1n whish the letch en-
geges the alots in the lateh plate. Depreesing the latch button in the end of the
handle dlszengages the latch so that the gentrol lever may be moved. Depressling the
knob on tep of the control lever and turning it holds the latch in the dlsengaged poal-
tign. This locking out device is to be used only on that control lever, |englne er
pilot houss sentpol atandl}, which is not used Tor maneuverlng the engine. The latch on
the contrel lever by which the engine iz being operated should alweys be free and under
control of the operator.

TO 30 AHEAD FROM 8T0F (See Flg. D-1)

[a] Depress the sontrol lsver handle button
and move the lever to position "BY just be-
low "SLOW". The alr ram will then shift the
lateh shalft and latehea to the Ahead posl-
tion If they are not alrsady in this posi-
tign, Watch the polater on the reversing
rack hendvheel hub. When 1t ia pointing
straight up the shifting te "AHEAD"™ has been
accomplished.

{b) Then move the contrel lever to "BTART",
posltion "D7. Ths englne will then turn
over Ln the ghead direction of retatlon an
starting ailr, (If the control lever was
moved to positlion "DV teo fast and the alr
ram did not have time to ahift the letch
seghaniam 1t would be stopped frem furthar
downwerd movement in position "C". IT thia
should happen move the lever back slightly.)

(2] As soon am the engilne has reashed maxi-

mure cranking spesd depress the handle button

gnd move the lever to "FAST" or te aome

point between "FAST™ and "SLOW™ as required. FIG. D-1
T} STOF THE ENGINE

Move the control lewer te elther of "S8TOP" positions "A" or "F".

T0_REVERSE THE ENGINE (See Pig. D-1)

{a) Depreaa the contrel lever handle butten and move the hendle to elther of "BTOF® pasi-
tions "A" or "F". HOLD THE LEVER IN THIS FOSITION UNTIL THE ENGINE HAS 3TOFPED,

(b)) Move sontrel lever to positieon "G". Hold until air ram has shifted latchea to
"ASTERK", (Pointer on reversing rem handwhsel hub 1a down. )

(2] Depreas handle button and move lever to "3TART'.

{d) When engine has reached sufficlent cranking speed move contrel lever to "FABT", posl-
tion "EY, or to some polnt betwesn "FAST™ and “SLOW".

INITIAL. STARTING AND STARTING AFTER FROLORGED SHUTDOWH
(a] & finel check should be glven all fuel, silr, lubrlceting oll and water llnes, glving

sttention to the loeatlon and positlion of shut-aff valves, check valves, ete. It 1s wall
to trase sach system through maklng sure that there are no short circults or blockages,

ib] For the initial aterting it is well, although not absolutely necessary, to fill the
pressure lines and paesages of the lubricating oll ayatem. For thle purposs & small hand
operated gear pump oF platon pump ¢&n be used. When the pressure linea are full, s
alight pressure will register on tha pressure geuge. This procedure will insurs lubri-
cating oll pressure lomedlately upon atarting.

{c) Hand oil the engine mt all the points listed under "4-HOUR ROUTINE" in ths

1.



Section D

"Malntenance & Innpi:l;'.l:.i-::'.." Baptlon. FL11l the mechanical lubrlcator and turn Lts crank
saveral revolutlions.

(d) Open the two smell wents on top of the ocutlet fittings of the high pressure fuel
pump and operate the hand prining pump until fuel flowe from both of these points. Then
&loas these vente and pump up appreximstely 1000 1ba. Fusl preasurs.

{2) 3pe that valves in starting alr piping between sir recelver and engine are open end
that there i3 sufflclent alr pressare avallable., With the spray valve lsolating valvea
shut and with the "sniftera™ open crank the engine by aip until eny axeess fusl in the

combustion ¢hambers hes been blown out.

ir: 3tart the engine by the method descrlbed in the preceding sections mand run It at
SLOW® ahesad. Then immediately check and watch the following:

1. Lubricating ofl pressure and circulation. Obaerve oll lavel in day tenk.
Engine will abaorb seversl gsllons when started up.

2. Gireulation of cooling weter. Do not run the engine longer than 2 minutes
or at high apeed unlesa water glmroulation has started. In soms Instances
priming of the water pump wlll be negessary but do not prime until the an-
gine 1a cool.

. 011 and water leakage Crom external lines and fittings.

Hot bearlngs. Feel covers at lntervals to locate any hot sreas vhich would

Indipate hot oll from & hot bearing.

. Feal water Jackets and manifelds for even water circulstion.

+ Check the response of the fuel pressure relief valve by moving the handle
up and down and watching the pressure gauge.

» Listen to the sngine for evenness of Firing and meshanlcel knooks,

frin =i

rd
[

{g) The sngine should be brought up to full speed and load slowly. Run at sacsh aontrol
noteh for at least ane minuwte. AT eseh spead the 1tems listed undar I{I‘} should be
cheaked,

ROUTINE STARTING

Alweys check the poaiticns of oll and water shut.off wvalves and maks sertsin that no
toola or the lavers in the barring-over brasksta have besn left whare they san Intap.
fara with flywhesl or shafting. After ptarting up aheck water sirculation, lubrleating
011 level and pressure. The Formation of a4 habit of checking these ltems automatloally
whenever the engine Is atarted Ia likely to prevent agcldents and serlous damage.

RUNNING
The followlng Ltems should be watched snd regulated 1f necessary:

(8) 011 Fresaurs. The lubricating oll preasure should be malntained betwaen 35 lba. pap
sgquare lneh and S0 1ba. per sguare ineh.

{EI;I Cooling Water Temperature. For Seavater gooling the outlet temperature should not
exoead ].EE-':" F. Irf a Fresh Water cooling aystem is used the outlet temperature may
safely reach 1509 F.

{2) Fuel Pressure. The fusl pressure should be varied with the engine spesed. At "FAST"
a pressure of around 4500 to 5500 1bs. per agquare inch will give the best results.
However, as the spesd is reduced the fusl preseure should also be lowered to pre-
vent too great s withdrawsl of the wedges., Too high a fuel prassure at low speeds
causas very short injectlon perdcds resulting in roughnese and uneven engine opera-
tilomn.

(4} Lubricating 011 Temperaturs at the sutlet of the oll eooler ahould not exeesd 1309 P.
E i

{E} Meshanisal Lubrisatar. The Fead From the mechanical lubrlcator should be ad justed
to approximately 20 dropa per minute per feed.

{r) Exhaust Temperature. The normsl full load and speed exhaust temperaturss range
from TOO to T20 degrees. If the tomperaturss for all eylindesrs are above thasa
limits the propellsr 1a overlosding the engine and should be changed. If the ax-
haust temperature for any one aylinder is teo high or tos low the injection asyatem
i probably at fault. (See sestlion on "Smoky Exhaust”™ under "Maintenance & In-
apastion™,

(g} Exhaust Appeapanse. Observe the exhaust appearance. If 1t La ancky investigatse
the sause. In moat cases the apray valves are responsible for amoke. (See sec-
tlon on "Bsmoky Exhaust" under "Malntenance & Inspection®.)
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Section F

LOWER BASE, CRANKSHAFT AND BEARTHOS

BASE AND CRANKSHAFT

The crat iron base carrles the maln besring saddles and the main lubricating oil
menifeld from which oll 1a plped to each main bearing and to the intermodinte gear
bearinga. The crankshaft turns in babbitt lined atesl backed benring shells, held
in plaze In the base by the maln bearing cepa. Adjustment La by ahlma, and running
cleapances should be 000" to .000S5% per Lnch of ahalt dlameter when bearings are
ritted.

MATH BEARIRG ADJUSTMERT

Beaping clearances can be accuretely messured vwith two pleces of leed wire of

gbout 025" diasmeter and one ingh long, which are compressed between ahell and
journal about 1" from each end of the bearing by tightening the csp belts. The
thickness, memsured wilth & mlerometer, 18 the running clearange. Clearances ahould
be checked annwally, and should not be sllowed to exceed .0015% per insh of shaflt
diameter. Heap shims even on Hoth sides.

MaIN BEARING SHELLS

The bearing shella are prevented from rotating in the base by the shime, and are
located fore and aft by & square head dowel pln in the bettom of the bearing sad-
dlea which engages a cirecumfersntial groove around the outside of the shell.

Lkn fitted the shells projest above the base and face of the caps fram 002" Lo
03" an each slde, but are sgueszed down flush vhen the ceprnuts are pulled up.
Thera ahould not be any appreciable clearance between the base, shim, and cap
after final tightening. The bearing shells and caps are 4ll numberad and muat al-
wayas be replaced in the bearlng from which they wers removed. HNever lnterchange
them, elther from ope bearing to another, or from top to boktam,

REMOVAL AKD A58H H BEARTNGS

After pemoving the sotter plhs and main besring nutn, the cap, upper shell and
shima may be lLifted out. A3 this cperatlon ls perferned the poalilone af tha num-
vers stamped on each of these parts should be neted so that the parts can be re-
assambled in thelr proper poaltlens. Unless the bearing is considerably worn 1t
may not be possible to remove the lower shell by band and Lt ls uweuslly necesasary
to turn 1t out of the base by barring the engine over after lnaerting 4 capacrew
in the o1l hole in the Jjournal. The head of the sapecrew will sontect the edge of
the bearing shell and roll the bearing out with the journal.

When aasembling the main bearing shells care must be taken To keep all parts abao-
lutaly clean, It is of utzmoat ioportance that any 4Airt be prevented from lodglog
betwesn the akell and the saddle. Extrens cars must be exerclasd in locatling the
bottom ahell in & fore and aft directlon before -turnling Lt lote the base. Mlaallgn-
ment will ceuse the groove to misa the dowel pln in the bese and troubls will then
be engountered Ln backlng the shell out agaln for another tTry.

CRANESHAFT ALIGHMERT

The cranksheft should be checked at armusl overhsuls, or at intervals not greater
than 7000 marwlos hours, for miasslignment due to uneven wear of the bearinga. When
the englne was epected at the fastory the besarings were carefully seraped In, a0 4s
to bring the bearing surface of mll shells in line. IT one of thesae aurlfasea, dus
to uneven wear, becomes lower than the adfacent shells, 1t 1s evident that thas
crankshaft will be bent sach tlme the adjacent sylindera fire and the connepting
rods fopse the journal dowvhn against this low bearing. This cconditlon must be
ggzﬁad agrinst, as neglect or ignorance of it will ultimately result 1n & broken
1 a

The simplest way to sheck epankshaft alignment is by memns of o brldge gauge, whiah
can be aupplied with the engine as extra egquipment. If & bridge gauge 1la dealred
i1t must, howewar, be ordered whan the order for the sngine La pleced. It can not
he pupplied later.

With the bridge gauge atraddling the Journal and reating fipmly and squarely on the
bearling cap eeate In the lower base the dlstance between the top of the mein bear-
ing journal and the machined fece on the bridge gauge Ls mensured by means of a
fealer gauge. At the time the engine was erected these measurenants were takan and
wvare stampad on the bridge gauge. A8 the age ol The englne Inereases The bearing
surfacss will wear, wlth the result that these measurements will grafluwally looreasse.
As lang am they all inavresse by the same appunt the shaft will atill be in 1ine

1.






