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let Stroke

GENERAL ENGINE DATA

Section A

The Atlas Tmperlsl Ddesel Engine described herein is of the heavy duty,
solld injeetlon, full Dlesel type, designed especially for relisbility and
It operates on the four strcke

g long 1ifs of trouble-free oparatlon.
the aequence of operatlon being as follows:

eyele,

wvalve 1a open and pure alr is drawn into the eylinder
through the air inlet manifold.

=2hd Stroke

On the downward or suctien stroke of the plaston, the inlet

0n the second or compresslion atroke, this silr 1z compresased to

about 400 1bs. per square inch, the heat of compression railsing
the alir tempersture teo a point above the ipnition temperaturs

of the fuel.

Juat before the platon reaches top center, the

Injectlion 1s completed shortly after the platon has pasaed the
top d=ad center.

ird Stroke

On the power stroke the injected fuesl oil burnas, incressing the

preaaure wilthin the cylinder, and driving the piston down

through 1ts working stroke.

tlon 13 resched, the exhaust valve opens.

4th Stroke

Zhortly before bottom center posi-

Az the plston returns teoward the head, the burnsd geses are

diagharged through the exhaust valve, and sas the plston reaches
top center the exhasust valve 18 eclesed, the Inlet valve ia

openad, and the eycle 1s repeated.

The follewlng englne data appllesz to engines covered by this book:-

MARTHE STAT IONARY
MODEL ——=| ZHM7E3 4HNTES AHSTES 4HSTES
HO. OF CYL. x 4 3 4
BORE gt e Q" g
STROKE 12¢ 12" 12" 12"
RATED OPERATING
SPEED 3256 RPM | 225 RFM | 400 RPM | 400 RFM
HORSEFOWER
RATING 76 110 &0 120
PISTCN SPEED
(FEET FER MTIN,.) &50 650 BOD 800
LUBE OIL FUMF
PRESSURE 4.3 4,3 bad 5.4
(CEAR TYFPE) GaFaM, GaFMa | G.F.M, GaF.M,
LUBE OIL FUMF
EIUHP 519 E‘IE EtE E-E
(GEAR TYFE) G.F.M. G.F.M. G.F.M. a.P.M.
FUEL TRAHS. FUMP 1.6 1.8 1,9 1.9
{GEAR TYFE) GaFP.M. GuP.M. | G.F.M, G.P.M.
AFPROX, WEIGHT 12600 147e0 13385 15470
(WITH. FLYWHEEL) LBES. LES. LBS, LES.




Section A

High Pressure Fuel Pump - Single fcting

Operating Speed - - - - - - - -
Borg - = = = = = = - - - Bl e

Ho. of Pumpa -

=
L]
i
|_I
-
[
]
[
]

DATA FOR ATTACHED AUXILIARIES:

Alr Comipressor - Single Anting
Borg = =@ = = = = - - -
atroke - - - - - - = - - -
Operating Speed - - - - - -

= o = s o am

Clroculating Water Pump - Centrifugal

Operating Speed = = - - = -
Bllge Pump - Single Acting
Bare - - - - - - - = - = =
gtrocke - - - - - - = = = =
Oparating Speed - - - - - -
PRESEURES;

Lubricating 011 Pressura - -

= = = mm i e

S S

Cooling Water (at pump diachﬂrgaj = = == ==

Pusl 011 Eat transfer pump dlsch.)

1/2 Engine RFM

.I"llE ]
1 174"

Engine R.P.M.

4 Times Engine R.P.M.

)
2-1/4"

1/2 Engine R.P.M.

30 to 45 1be./So.In.

20 lba./3q.In.MaX,
10 1bs./%q.In.MAX.

Puel 011 {(in 7811) = - = - =@ 2 = - 2 2 = = - 1500 to #500 1bs./ Sa.In.
Starting Alr FPressure - - - - - - - - - - - - 125 to 250 1ba./3q.In.
TEMFERATURES:
Gooling Water (Engine Outlet) - direct
goaling - - - - - - - - 125° F. Max.
Cooling Water (Engine Outlet) - Indirect
eooling - - - - - — - - 160% P, Max.
Lubrigating 011 {Cooler Outlet) - - - - = - - 130% F. Max.
Exhaust Temperature {ﬂt fall load
full speed) - - = - - = 7507 F. Max.

EXPLANATION OF TERMS "RIGHT" AND "LEFT" HAND WHEN APFLIED TO COMPLETE ENGINES

Atlas engines ara bullt and deslgnatad as RBight or Left Hand Englines.,
Thiaz dealgnation hea no beardng sa to the engine locatlon or srrange-
ment In A vessel or pover plant. AR cngine can be eaally Ldentifled
by facling the governor or gear end of the esnglne and 1f the governor
1s to the Lelft of the cbserver, the engine 1s Eight Hand. If the
Governor 1a to the Right of the cbzerver the englne 1z Left Hand.
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Seclicn B

FUEL AND LUBRICATING OIL3

RECOMMENDED FUEL OIL SPECIFICATION

== - - 3% to TO 8,U. Beconds at 1007 F.
= = - - Minimum 240
.=D189)- Maximum 0.5%

Viscoslty - - - = - = =
Gravity (A.P.I.)- - - -
Conradeen Carbon (4.8.7T.

LI - I

L e Maximm &.0°
B.S.BW. - - - - - - - = = = = = « Haximm 0.1
Bulphur (A.8.F.M_-D129) - - - - - Maximum 1.0%
lgnitlon Quellty- - - - - - = = - 40 to &0 Cetane Mmber or aguiv-
alent in other lgnition
index.
OF FUEL FRQFERTIES ON CE

As adjusted st the factery the sngine will operate satisfectorily on fusls with
viscositias per above spealfication. It 1a peasible to use thinner fusla but the
operation 1s apt to be “snappy" and it may be difficult to maintain even eylinder
load balance at varylng loads. Fuals with vissosities less than 35 5.U.3, nay also
require special apray tipa with smaller orifice holea than standapd or the Tuel
preasure may have to be reduced. On the other hand fuels with high viscosities may
require larger spray orifises than stendard, lnereased fusl pressure and In extreme
cages longer pericd of injestlon. To insure good operation 1t is recommended that
the viscoslty be held te the apealflization,

The gravity le of secondary importance. A minimum of 24% A.P.I. i3 marely glven
ginece heavier fuels generally require speciad treatment; auch as heating and cen-
trifuging, before they can be burned succeasfully.

The "Conredsen Carbon" or "Carbon Realdue® in the ofl 18 &n index to the amount of
carbon which will form in the sombuetlon shamber. Fuels with high "Conradson
Carbon" may esuse carbon to build up en the spray valve tipe to such an extent that
the fual spraye are deflected causing poor eperation and smoky exhaust, The higher
the Conradaon Carbon the more frequently will it be necessary to elean the spray
valve tips. Experlence also indieates that malntenance soste will be higher when
fuels with high "Carbon Resldues" are uped.

The Agh content of 4 fuel is a measure of the amount of mineral materlal 1t con-
taina. After burning the mineral reaidues are abrasive and 1t 1s aonsequently im-
portant that the Ash sontent be limited to 0.05%. If the content is higher rapid
wear of cylinder liners, plstons and rings will reasult.

The item B.3.8W. (Bottom Sediment and Water] is an index te the fuel's slsanliness.
It 1& goed econemy %o usa clean fusl and store it 1n elean tanks. Clesnliness in
handling the fusl is alse important (See paragraph entitled "Importance of Clean-
linesa in Puel Handling®™ in Sectlon H).

When the fuel oll 1a consumed in the engine Sulphur burns to Bulphur-dioxide.
Under nermsl operating conditions most of this gas is siected with the axhaust
gases. If, however, temperature conditions are lov enough, that 1a, if the engine
la 1dling at low apeed and under gold conditliona, the sulphur-dioxide gas comblnan
¥lth condensed water vapora to form & corrosive asid which will attack metals used
in the englne and exhaust aystem. It la consequantly particularly important te
hold the sulphur content low In fusls usgd for englnes subfect to varisble loads
with long periods of i1dling and also for enginee subfest to frequent starting and
stopping.

The Cetang number of 4 fusl is an index of the ignition quality. Low Cetmne valuss
produce excesslve knocking. Bxeesalvely high Cetane fuels cause high exhauat tam-
Peratures and smoklness of the sxhaust.

Although tha nt does not affest the sultabllity of a dlessl fus=l 1% ig
well to !Ptﬁigf 8 minlsum of 1509 E. asince state lawe and Classification Boslatliss
gensrally regquire this minimum, e Pour Folnt of the fuel should be at lesst 150 p,

below tha loweat temperature to which the fuel storage tank 1s subjected.

CATING OIT

Wo redommend that a good grade of Marine types pure mineral oll be used in thape
engings. The oll should be stable under the temparature conditlons encountered in
the engine and should be resistant to oxidatlon and sludging. In general, regarding
quality of lubrleating oll we refer you to & Lubrication Inetrustion Beok which will
be sent to ANy ocustamer or cperator requesting 1t. This book eontaine some good
Polnters on the selectlon and care of lubrieating olls.

1.



Baction B

It 12 not nacessery to use compounded oile, 1.e., olls contalning addltives, inhib-
itors, anti-oxidsnta, carbon removers, etc. in Atlas Englnes. Thers ars, howvover,
many good scmpounded olls on the market and these may be used providing extrome cau-
tion 12 sxercised and the action of the oll in the engine 1s sbasrved closesly.

When a pure or "straight” mineral oil is used some carbon or other deponlts will
generally be found in the erankecass snd sunp tanikc, The ameunt of thess deposits de-
pend greatly on the quelity of the oll which has been used and for good gradea of
oil the depozits are not excesaive and in any way harmful to the englne. The
chenisale contalned in the scmpounded oilz eneble these olls to garry the zarbon and
ather sonatlituente of the uswal crankcaas daposlts In suspenslan. The sampounded
olls alap have 4 gtrong tendensy to break loose and carry avay any exlatling arank-
casa depoaitas and ainese there L8 & 1imlit to the mmount that can be carrled Lo sus-

pe::a.'lnn r::lﬂ,gg;ing. -:-f :I"I.].tara and -:-11 linaa rw.; r:uu:lt- If ls conseguently of utmopf

imparteanca to t g - -ll linas and = tank belora
Aa an aEE d precaution we

auggest that the Irat bate cnmmuun-- he uaed nnlr for about 25 hours &nd
then dralned off. Thesse precautions apply nlau when changing from one compoundad
a1l to ansther compounded o0il of different make or brand.

Ir & compounded o0ll 18 used the pon-corrosivenesa of this oll muet be locked 1lnto
very ecarafully. In this connectien the Englneering Dept. of the Atlas Imperial
Diesel Engine Go. i availlable for consultatlion and they will be glad to adviae
whether or not an o1l is suitable for use In this angine.

With regerd to visgosity grade pur recomsendstions are that the viagoalty at 1307 F.
be betwean 235 and 270 3eca. Sayholt Univerasl. Thia correspondas to an 3.A.E. vla-
coalty rating of 30 te 40. In other wordsa, the oll to be used should be a4 heavy
S.A.E. 30 or & light 3.A.E. 30 oil.

In regard to dealnage perloda we suggesat that the first bateh of oll be dralned
after 100 hours of sarvice. Thereafter the suggested drelnsge perlod 1a 200 to 250
houra, This paricd may be lengthensd somevhat on englinea whileh are equipped with
waste paaked f1ltera. In that cease if the Filter cartrlidge 18 shanged before the
oll 18 badly diacolored and loaded up with insolubles or forelgn partlcelss, dralnege
perioda of LOO te 600 hours can be uwsed. In the pases whers no waste packed filtars
ara used the oll will of course not be "worn out" after 200 houre of servica Lf Lt
iz of a good grade. It will, hewever, be dirty and will santaln Lnedlubles which
should be removed from the lubricating oll before 1t 1e pe-used.

The asame lubricating ofl ms used in the crankease of the englne 15 alap sultable tor
use in the mechanieal lubripsator. In the sase of the mechaniesl lubricator, however,
it is highly desirable that new oll be uaed,



Cl-Ed 12

Bection €

INSTALLATION INSTRUCTIONS

PREFARING THE ENGINE BED

The suceeae of 4 Marine sngine instamllation depende greatly upon the construstion
of the foundatlen and upon the cape sxerclissad 1n 11ning up the engloe to the pra-
peller shafting. TFoor lostalletiona will result in exceasive vibraticn and son-
tinwal change in engine mlilgnment. The result ls poor performance and failure of
vital parts. For this reason Atlas Imperdial Dilesel Englne Co. cannct guarantes an
englne unless the engine foundation [engine bed) is strong and ‘rigld encugh to pre-
vant vibration sand changes in slignment.

The importance of rigidity in the engins foundation eannot be over-emphesized and
1t must be asseurely fastened te the huwll of the vesael 30 a8 ©o be virtually a part
of the hull gonatructleon. For lnetallatliena In old hulls;, where the rigldity of
tha hull is guestlionable, the Foundation shauld be axtended Fore and alft e fap as
poagible; twleoe the length of the engine is suggested. Stiffensers should be [ltted
to prevent the foundation from twisting and weaving. In twln sorew installestions
it 13 sdvisable that both foundatlons be atiffly connected and braced to sach other
grnd to the hull., Stesl foundations should be walded or riveted. Avold bolte or
serevwe which may work looas.

When preparing the engine foundation alwaye obtaln eertified outline printa. Do
not use flpgures or cuts in bulletine or saleg literature. The top faszes af the
foundation muat be stralght and showuld be lined up so that they sare parallel to the
propeller 5h.a.f‘t.inE_, Athwartshipa the two top faces should be level. The Tounda-

tion should be constructed ao ms to allow 1" to- 14" thick shims or chocks betwesn
the angine supporting flanges and the top faces.

INSTALLING THE ERGINE

The =nglne should be lowered onte the foundatlon and sllowed te rest on the levsling
gerews. For wooden Toundmtions provide stesl plates of suffielent ares and thicks
nega for the leveling screvs to rest on, {(Min. 4" x &" x " to 34" thick.) BShirt
the sngine sidawaya until the centerline of the crankshaft llnes up with the center-
line of the propeller shafting. Then by means of the leveling screws adjust the
helght untll the senterline of the crankshaft exastly lines up with the centerline
of the propeller shafting. Alse level the base athwartahipe. When saligonment in all
planes i3 %t hand the fallowlng check ahould be madas.

. Turning owver shaft thers should be no blnding Between the centering splgeot and
recass of the two coupling halvas.

b. The fases of the coupling halvea sahould be parallel ragﬂrﬂlena of the angle
through which either or both shafts are turned. With the propellar coupling
half held against the englne coupling half, but not bolted, 1t should not be
posalble to lrnsert a 0.003 in. feslar at any polnt betwesn them. Cheak at top
and bottom and the two eldes before boltlng rlanges together.

If engine has been installed before launching i1t 1s advisable to temporarily bolt

it to the foundation st this time. Ift i3 oot advisable to proceed any further be-
rore launching unless the hull is extremely rigld. When the vessel 1s afloat the
aligrment should again be checked and 1f found satisfactory a chock should be aare-
fully fitted at each holding down bolt., This spplies to atesl foundationa. In
wopden loundstions careful messurements should be taken of the distanse between the
bottom of the angine supporting flanges and the top of the Cfoundatien. A ceqtinvous
wooden shim should then be prepared and thie shim should exactly it the space he-
twgan the foundatlon mand the eaglne asupporting flanges., The shims should be at
least a8 wide me the supporting flanges.

After the englne 1 resting on the shooks or wooden shima it l1s advisable to check
that the foundation 1a supparting the sngine evenly over the sntire length. This

is bast done with a #5965 Bterrett Straln Jege. Ohesk the dlstaness between the in-
a8ide freas of the crankwebs with the parreaponding erank on upper and lowed aentera.
{Eea figurﬂ in Section F for atraln gage lnnltlnn,} Feadlngs for any one ¢rank
ahould mot differ more than .003%, Distortion of the last two cranks only indicates
that the srankahaft is out of line with the propeller shafting. (When making this
check the epgine and propeller shaft couplings should be bolted together.) Cheak
the last two cranks 1n the two horlzontal positicns alas. IT sisalignment or une-
avan support la indicated determine the cause and correct.

When the final alignment has been accomplishsd permanent foundaticn bolts should be
ritted. For steel foundations drill and meam for fitted bolts. Spaces betwesn the
foundation belt chosks can ther he fi1lled with typs metal.

1.



Section ©
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SERVICE PIPING

Plan all piping carefully and use as short and direct lines ms posalble. To lm-
prove the general appearanse of the Installatlon, piping should be lald below the
engine reom Fleor when 1t 18 posslble to do so. HRemovable floor plates should be
provided and care should e taken that all plping 1a asoeaalbla.

FUEL AND LUBRTCATIRG OIL FIFING

Beg Saction ¥ for pipe sleea and errangement of the fuel day tenk. 3ee Bactlon T
for lubrleating oll day tank sonnestions. Pipe slzes are statsed lh these Sectlons.
Frovide draln valves and vent walves vhere necessary mnd remove all acale and dirt
from plpea and fittings before lnatalling.

COCLING WATER FPIFING

Locate the ses chest far enough belov the water line to prevent uncovering vhen the
veasel rolls. It should be provided with & cosrse grmatlng. Inelde the hull a
atrainer of anpls size should be provided with gate walves on sach slde as that 1t
gan be ilmolated for cleaning. For enginea equipped with centrifugal clirculating
water pumps 1t 1s particulsrly important that the resistance in the aem cheat,
gtrainer and plping be as small as posasible. Use as fevw bends as poaslble and do
not make =ither sustlen or discharge plplng longsr than nessssary. Locats thas over-
board discharge not more than 3° above the wvater 1lne. All valves should be gate
valves - not globe valves. Use pipe slzes called For on the outline drawing.

STARTING AIR FIPING

Aly tanks should conform te A.S.M.E. specifications and should have ample strength
far 250 1ba. per sqguare lnch presaur=. Each tank should be equipped with a safety
valve and a globe valve for laclatlen. A draln velve should also be provided at
the lowest palnt and this velve ahould be sasesalbla.

Tanks should he cannested to the englne starting alr header uwsing the pipe size
palled for on the gutline drawing. Provide a globe walve next to the engine. All
valves and fittings should be of heavy pattern for Rt least 250 1ba. per aq. loneh
presasure. The air compressor on the engine should be connected to the tanks wlth
plpe of the size called for on the sutline draving and valves snd Fittings of heavy
pattern. The alr compressor discharge pipe ahould preferably be run to the sirp
tank. It should not be sonnected to the plplng betwesn tThe tank and the starting
alpr hesder. Alr compreascr unloader should preferably be connected to the tank
with its own plping op tublng. Under no circumstanges ahsould 1t be connected o
the sompresscr discharge line.

EXHATUST 3YBTEM

411 exhaust piping should be installed in the shorteat and moat direct manner pos-
aible. When bends are necessary use long swesp Flttings. Use the pipe size called
for on the outline drawing for lengths up to 20' contalning a saximum of thres
bends. For 3 to & benda inegpesasse the pipe to the next nominal alze and for each
additicnel 30! lemgth lnerease by ocne plpe alze.

In apdar to protect the englne and piping from undue stralne & length of Flexible
metal tubing' should be installed as near to the engine as possible. It ls alsc
recomaended that flanged connectlons be used Cor ease of Alemantling mnd cleanlng.
For twin marew installations it 1s recommended that eeparate exhasust lines be used.
If exhaust 1ines ares aombined and only. ane englae s running, sooct and carbon will
be blown lnte the ether engine through the open exhamuat walve.
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Section D

OFPERATING THATH

Before the operstor attempte te run the sngine, he should carefully study the ahap-
ters desling with the mechanical detalls, sspecislly the governor. After familiaw-
izing himaelf with the prinelples lnvolved, the operstor will understand the signif-
foanee of the varloua moven=nts of the control levera and will be sble to handle= Ehe
engine intellligently.

STARTING AIR LEWVER

Obsarve the constructlion of the starting alr leover,
which 13 connected to the recker shaft on one of the
end cylindera. B8ee Fig. D-1. The lover 12 held in
the running positien by a apring loaded lateh whish
shgages & noteh Lo the gquadrant. It may be moved to
the starting poaition by pressing dewn an & pin in
Ehe handle.

The atarting alr rockers are mounted sccentrically on
thelr Muléerus shafts, The ends of these ahafts are
connestsd togethsr betwean the aylinders, so that the
atarting lever actwates sll the shalfta. When tha
shafts and lever are in the "Run" position the eccen-
trigs are up, with the outer ends of the rockers
ralsed. The 1ifters arse then held up clear of the
cama by springs. When the shafts ars turned to the
"atart” poaltion the 1liftar rellers ame pulled down
inte contact with the cama, which then astuste the
starting alr valves a3 the can shalft rotates. FIG, D-1

INITIAL STARTING AND BTARTING AFTER PROLONGED SHUTDOWH

{a} A rinal cheek should be given all fuel, afr, lubricating ofl and vater linass,
glving attentlon to the location and poaltlen of shut-of f wvalvea, chesk valves, oto.
It 1a well to tracs sach syeten through meking sure that there sve no short cipeults
or blockages.

(b} For the initlal aterting 1t 1a well, although not abmelutely necsssary, to rill
the pressura linee and passages of the lubricating o1l syatem. For thie purposs a
emall hand operated gear pump or piston pump can be used. When the prepaure lines
are full, & alight pressure will register on the pressurs gaugs. This procedurs
¥1ll Imsure lubricating oll pressure immediastely upon starting.

{a) Hand 011 the engine at all the polnta lilsted under "4-HOUR ROUTINE" in tha
"Malntenance & Inspection" Bestlion. FI11l the mechanicel lubrieator and turn ita
crank several revolutione.

(d) In engines having less than six eylinders the starting position of the plston
cyclas do not everlap. In other words there are dead spots st certain points whers
no air startlong valve la opened. Wien atarting thess englnes It ia therelfors neoceoa-
sary te bar the englnes over - alwaye open the cylinder relief valvwes - to spot one
of the platons st & point alightly past top center on the pover stroke. VWhen on the
powvar stroke both intake and exhaust valves ars cloped,

(6] Open the small vents an top of the outlet fittings of the high pressure fusl -
pusp end operate the hand priming pump uatil feel flows from both of these polnta.

Then eleose theae wvants and pump up the Tuel pressure to approximatsly 1500 1lba, por
gq. lnch by mesns of the priming pusp handle on the high presaure fusl pump,

{f) Bes thet velves In aterting alr plping between mlr recelver and sngine are open
and that there 1s sufficlent alr pressure svallable. (If the snglne hes previcusly
been timed by means of fuel pressure or If 1t has been barred over it ie good praa-
tloe to alose the spray valve isoleting velves and open the compression relsasms
valvee abd then turn the englns over on alr untll any exeess fuel in the combustion
ahambers has been blown out.)

(g) 3=t the governor control lever at the center of the seater.

(h) Moengage the propeller ahart slutch.

(1) Move the starting slr handle to the start positien. The engine will then turn
over on aly. Aa econ &8 Clrlng commences, move the atarting mir handle back to the
running posltien. PRun the =nglne slowly at firest and control the gpead by oeans al

the governor coentral lever. Adjust the fuel preasurs to about 2000 to 2500 lba. per
23. 1nah. Then fmeedlately check and wateh the followlng:

1.






