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Section A
G EHNGINE DATA

The Atlas Imperlal Diesel Engine described herein 1s of the heavy duty,
80lld Injection, full Dlesel type, deslgned especially for rellsbility
and a long 1li1fe of trouble-free operatlon. It operates on the four
atroke cyele, the sequence of operatlion being as follows:

st Stroke On the downward or sustlon stroke of the piston, the inlet
valve 1s opan and pure ailr 18 drawn into the cylinder
through the alr inlet manifold.

end Stroke On the second or compresslon stiroke, this air is compressed
to about 400 lbs. per square inch, the heat of compression
raising the alr temperature to & polnt above the ignition
temperature of the fuel. Just before the platon reaches top
genter, the lnjection 1s completed shortly after the plsaton
has passed the top dead center.

2pd Stroke On the power stroke the injected fuel oll burns, increasing
the pressure within the cylinder, and driving the platon down
through i1ts working stroke. BShortly before bottom center po-
sltion 18 reached, the exhaust wvalve opens.

4th Stroke pa the piston returns toward the head, the burned gases are
dlacharged through the exhaust wvalve, and as the platon
reaches top center the exhaust wvalve 1s closed, the inlet
valve 1a opened, and the cyele is repeated.

The 9" x 104" bore and stroke enginea are bullt in &, 5, & and & eylinder
models. The horsepower rating and the rated speed of the engines are
atamped on the engine nameplate and these ratings should never be exceeded.

On the nameplate willl slso be found the engine serial number which should
always be atated when ordering parts and in any correspondence with the
factory or Sales agencies. The firing order, valve timing and the model
deasignation will also be found on the engine nameplate. When correspond-
lng or ordering parts 1t la deslrable that the model number be atated
alse. The englne serlal number is, however, more important and if the
model number 1s not known the number of eylindera and the bore and atroke
of the eangine may be stated.

The number of orifices, the orifice diameter and the angle of the orifices
In the apray valve tip are also stamped on the engine nameplste. The num-
ber of holea or orifices 1s stamped first, followed by the dlameter of the
holes in thousandths and in turn follewed by the hole angle in degrees.

For example, 5-10-20 indicates a apray valve tip which has five holea or
orificea of .010" dismeter. The axis of the holes or orifices are lnelined
20% with the horizontal. If ordering spray valve tips the stamping on the
nameplate should be atated.
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The following data apply te all 9" x 104" bore and stroke englnes.

PRES3UHRES ;
Lubricating 011 Pressure --------====- 4o to 50 1lbs./3q.In.
Fuel 011 (at tranafer pump discharge)-10 1bs./8g.In. MAX,.
Fuel 011 (in rail)--------=--c====----1500 to 5000 1ba./3q.In.
Starting Alr Pressuré------——cccoco--- 125 to 250 1bs./8q.In.
TEMPERATURES :
Cooling Water - Engline Outlet--=e-e-c-m====-=-===160% F. Max.
Lubricating 011 - Cooler Outlet-------ccccemm-mn- 140 F. Max.

Exhaust Temperature (At full load, full apaed)---730% F. Max.

DATA FOR ATTACHED AUXILIARIES:
4, 5, & AND B CYLINDER ENGINE3S
High Pressure Fuel Pump - 3ingle Actlng

BOME-===m==m=—==—=e===]l/2"

A T T iy

Ho. of Cylinderg-----=- 2

Operating Speed------- 832 x Engine R.P.M.

Fuel Transfer Pump - Internal Gear Type - Tuthill Pump Co.
Model 2C3
Ccapacity {51% Engine R.P.M.)4.2 G.P.M.

k, 5 & 6 CYLINDER ENGINE3

Lubricating 011 Pressure Pump - Internal Gear Type
Tuthill Pump Co. Model 4C3A
Capacity (51% Engine R.P.M.)10.3 G.P.HM.

Lubricating 011 Sump Pump (If Used) - Internal Gear Type
Tuthill Pump Co. Model HC34
Capacity (51% Engine R.P.M.}15.8% G.P.M.

8 CYLINDER ENGINES

Lubricating 041 Pressure Pump - Internal Gear Type
Tuthill Pump Co. Model 5C3A
Capacity (51% Engine R.P.M.)17.6 G.F.M.

Lubricating 011 Sump Pump (If Used) - Internal Gear Type
Tuthill Pump Co. Model S5C3A
Capacity (514 Engine R.P.M.)25.T7 O.P.M.
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Section B
FUEL END LUBRICATING OILS

RECOMMENDED FUEL OIL SFECIFICATION

Viecoalty - - = = = = 2o - - - - 35 te TO 2.0, Seconds at 1009 F,

Gravity {A,P.I.}n = = = = = - - - Minimm 2%%

Conradson Carbon (A.8.T.M.-D189)- Maximus O,5%

Ash - - - - - . --------—Ha.xuml:ﬂ-u%i

B.B.&W. - - - - - - = 2 2 o - - - Maximum 0.1

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

lgnitlon Quality- - - = - - - - - U0 to 60 Cetans Mumbar or sguiv-
alarnt in other ignition
index .

EFFECT OF FUOEL FROFERTIES ON FERFORMANCE

A3 adjusted at the factory the engine will operats aatlafactorlly on Fuels with
¥iacoalties per above specification. It is possible to use thinner fuels but the
operation 1a apt to be "sneppy" end 1t may ba AL1ffieult to maintsin ewsn aylinder
load balance at varylng losds, Fuels with viscositlea less than 35 8.0.3. may also
require speclal spray tips with smaller orifice holes than standard or the fuel
pressure may have to be reduced. 0On the other hapd fusla with high viasoaltles may
require larger spray orifices than standard, inecreased fusl prossure and in extrems
cagea longer perlod of injection. To lnsure good operatlon 1t ip recommendsd Ehat
the viscoaity be held to the specifiecatlion.

The gg%?lti is of secondary lmportance. A minimum of 240 A.P.I. 13 merely given
ainae heavier fuels generally require apeaial treatment, such as heating and cen-
trifuging, before they san be burned succesalfully.

The "Conradson Qa ! or "Carbon Residue" 1n the oll is an index to the smount of
ecarhon which will %ﬂﬂl in the gombustion chamber. Puslas with high "Conradson
Carbon™ may cause carbon to bulld uwp on the apray walve tips to sush an extent that
the fuel sprays are deflected causing poor operation and amoky aexhauat. The higher
the Cenradson Carbon the more frequently will it be necessary te elean the AprAY
valve tips. Experience alss indientes that maintenance costa will be higher when
fuels with high "Carbon Reslduea" are used.

The Ash content of & fuel 1s & measure of the ameunt of minaval material it con-
talng. After burning the mineral residues are abresive snd 1t 1s consequently is-
portant that the Ash content be limited te 0.05%. If the contant ia higher rapid
wear of ¢ylinder linera, platona and prings will result,

The item B.5.&W. (Bottom Sediment and Water) 1s an index to the fuel's cleanlinesa.
It is good economy to use ¢lean Ffusl and atore 1t in olsan tenks. Cleanlineass in
handling the fuel im also important (3ec paragraph entitled "Importance of Clesn-
liness in Fuel Handling" in Sestlon K],

When the fuel oll 1s consuned in the englne Sulphyr burns to Sulphur-disxide.
Urder normal oparating conditicns most of this gas s ejested with the sxhauat
gas=a. If, howvever, temperature conditlons arce low enough, that fa, 1f the engine
1a 1dling st low speed and under cold conditions, the sulphur-dioxide gas comblnes
with condensed water vapors to form & corrosive ncid whish vill attack metals used
in the engine and exhaust syatem. It 1s consequently partlicularly important to
hold the sulphur gontent lew in fusls uwsed Tor englnos gub fest te variable loads
with long paricds of 1dling and also for englnes subject to freguent starting and

stopping.

The Cgtane numbar of a fuel 1a an index of the lgeition quelity. Low Cetans valuas
produce exsesslve knocking. Exeeasively high Cetans fugls cause high axhaust tem-
peratures and smokingss of the exhaust.

Although the Flaah does not affect the sultability of & dlesel Ffusl it ig
¥ell to spesifly & P F. alnce atate lavs and Classifisation Secletlen
generally require this minimum. The Four Point of the fusl should be at leaast 159 p,

below the lowest temperature to which the fuel storage tank is subjscted.

ICATING OTL

We recommend that a good grade of pure minersl oll be used in theas engines. The
oll should be stable under the temperature sonditions encountered in the engine and
should be reslstant to oxidation and eludging. In general, regarding quality of
lubricating oll we refor you to a Lubricatlion Instrustion Book which will be sent to
any customer or cperator requesting it. This book containe some good polnters on
the selsctlion and care of lubrlcating olls.

1.
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It 1s not necessary to use compounded olle, 1.e., olls sontalning additives, inhib-
itors, antli-oxidants, carbon removwers, ete. in Atlas Enginea. There are, however,
many good sospounded ofils on the market and these may be used providing extreme cau-
tion 1s exereised and the actlien of the o1l in the englne 1a observed closely.

When & pure or "atrelght” mineral oll Lls used some carbon or other depozits will
generally ke found in the crankoase and sump tank. The amount of these deposlta de-
pend greatly on the quslity of the oll which has been used apd For good grades of
oll the deposits are not excessive and 1n any way harmful to the engine. The
chomicals contained in the compounded olls ensble these ells to esrry the carbon and
other cepatituencta of the uwsusl crankesse daposits 1o suspensicn. The compounded
@lls also have a atrong tendency to break logee and carry eway any exlsting erank-
sase depoalts and singe there is a limlt to the ampunt that can be carried in sus-
pension clogglng of filters and oll linea may result. £ u

ance to thoroughly nn oul tha crankogse, oll 1ines And A tank belars
g0 1F al oll Lo & compound oll. Aa an EEEEH precaution we
puggeat that the Firat batech of compounded o be usad only for sbout 25 hours and
then drained off. These precauticns apply also wvhen changing from one compoundad
oll to amsther compounded oll of different make or Brand.

If a compounded oil 13 used the non-gorrosiveness of this oil must be locked into
very carsfully. In this connestion the Englneerlng Dept. of the Atlas Imperial
Dieasl Engins Co. 18 mveilable fep consultation and they will be glad to advise
whether oF not an o1l la sultable for wae in this engine.

With regard to visgoslt our recommendations are that the viscosity at 1307 F.
ba between 235 and 270 Beca. ybolt Univeraal. This corresponda to an 5.A.E. via-
coslty rating of 30 to 40, In other words, the oll to be used should be & heavy
85.4.E. 30 or & 1light 3.4.E. 40 oll.

In regard to dralnage periods we suggest that the first batch of oll be dralned
after 100 hours of service. Thersalter the suggested drainsge period ls 200 to 250
hours. This perlod may be lengthensd somevhat on enginea which are equipped with
wvaste packed filters. In that cese 1 the Fllter cartridge is changed before the
oll 1# badly discolored and loadsd up with insclubles or foreign partlcles, dralnage
perloda of %30 to &00 hours ecan be used. In the cases whers no waste packed fllters
mre ussd the oll will of course not be "worn out" after 200 hours of gervice L1 Lt
in of & good grade. It will, hewever, be dirty and will contain insclublea vhich
should be memoved from the lubricating ofl before 1t 18 re-uaed.

The seme lubricating olil as used in the crankcase of the englne la alseo aultable far
use ln the ipnl lubrigator, In the case of the machanical lubrlicator, howsvan,
it 1= highly desirable that new oll be uased.
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Section C

INSTALIATION INSTRUCTIONS
—_—

CENERATING UNITS

The suwcoeas af an engine Installation dependa greatly upon the constructlion of the
TFoundation and upon the care exerclssd in _'I_:I_nj_n,g up the eagine to the connected
generator. Foor ilnatellations will result 1n exsesslve wibration and continual
changs In alignment. The result is poor performsnse and faflupe of vital parta.
For this reason Atlas Imperial Diesel Engine Co. cannot guarantes an engine unless
the instructions in regard to alignment given in the folloving have been followed.

For generating setes on beard ship, in eranes and dredges, ete. two different ar-
rangements are 1n comsoen usse. These two errangementa require different treatmont
as far asa alignment between the englne mnd generator 1s concernsd and w11l there-
Torme be treated separately 1n the following. In one case, the foundation for the
enfine and generator ia bullt into the hull or esrans structure and virtually forms
4 part of thia strueture. In the second acass, & separate atesl sub-hass 18 usad
upon which the engine and generator L8 mounted. Thies sub-base in turn is fastened
to the hull structure. A separate strustural atsel sub-base under the engine and
genarator must slways be used for marine installatlions in wooden hulla.

In the case vhere & separate steel sub-base is used, 1t is posalble to Tinish the
top of this sub-basas o that the englne and the gansrator reats on Finlshed sur-
fages whish are then losated properly with respect to each other. This 18 not pos-
glble whan the engine bed forma s part of the hull or areane structure. In that
casd, the englne and generator supporting surfaces are only approximately plain
surfeces and their locatlon relative to sash other 18 only approximately correst.

INSTALLING THE ENGINE AND JENERATOR ON A STEEL STRUCTURE
[LTH THE HULL OF CHANE

When preparing the sngine and generator foundstion, always obtaim aertified outline
printe. Do not uss Mgures or ¢uts In bulletins or salea literaturs,

[a)} Preparing the Englne Bed

The top fmaces upon which the engine and generator will rest should as neaply

r3 posaible be streight planes and In the case of marine installations they
should be leval for the average ship trim. In a horizontal plans, the surfaces
supporting the engine and thess supporting the generator should be lesated an
that the center line of the englne crankahaft and the center lins of the gensr-
ator shaft will 1ine up. Athwartships the top surfaces supporting the snglae
and the top surfaces supporting the generator should be lavel. The Toundatlon
should be conatruated so as to allow 4" to 1* thick shime or chooks betwean the
anglne and the supporting top facea. In the case of the supporta For the gen-
erator atator and the generator pedestal bearing about £* to &" should also ba
allowved for shimming.

The importance of rlgldity in the sngine and gensrator foundation can not be
over-emphasized and 1t must be securely fastensd to the hull or other strusturs
a0 as to be virtuslly & part of thies strusture. Stiffensrs should be fitted to
prevent the foundetion from twlating and weaving, The main foundation beams
should be stiffly connested and braced to each other mnd to the hull opF arans
strustura. Foundatiens should be welded or riveted and the uss of bolta ar
sarews, which may work loose, should be avoidaed.

(b} Installing the Engine

In the case of marine lpestallations, 1t 1a advisable to lnatmll the engine and
ganerator and line them up relative te sash other after launching. If the in-
atallation ia done before launching, the eaagine and generator should be fasa-
tened to thelr foundatlions tesporarlly and the alignment should be ahecked up
after the vessel 1a afloat. Thia particularly applies to smaller vesasls.

The englne should be lowered onto Lts foundation and allowed to rest on the
levellng screwa. Shift the englne sideways and level 1t up wuntil the crank-
ahaft penter line la ldcated in the proper pesltion. The vertlcal sdjustmant
may be ncocomplished by means of the leveling sarews and in the final position
there should be about 4" to 1" between the top of the foundation end the engine
bass supporting ledgea. HNext lowsr the generator stator, rotor and shaft and
the pedestal bearing in plase to ascertaln that the foundation will mllow line
up with the sngine s 1t 18 placed. These ltems may be left in plase but
ahould not be sonnested to the englne arankshaft or flywheel untlil later,

1.
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When it has been ascertalned that 1ine up of the engine and generator can ba
oercomplished, shima or choeks under the engine base should be fitted. & chook
ghould be carefully fitted under esch foundation bolt with the engine resting
on 1ta laveling screwe. The shims or chocks should be approximately the same
width as the englne supporting ledges and should be about B" to & long. The
chocks under foundatien bolte adjasent to dowsels should be wide sncugh to ex-
tend beyond the dowel helea. BSlots should be provided for the foundation bolts
vhich should next be lnaesrtad. Thean loossn up tha laveling sarewvs and tighten
up the foundatlon bolta ao that the engine 1s held firmly toe the chooks and
foundation.

It l& now nesessary to sheck that the
foundation 1s supportlng the angline
gvenly over the entire length. The
eagieat way to do this i3 to check up
the alignment of the crankshaft. Tt
will then be necessary to remove all
the aranksase doors and epply A ERp
or atraln gage ae ehown in Flg. C-1.
Am shown in this figure, two light
punch marka should be placed directly
opposltes sash other on each arank
throw. A #0695 3tarrett Straln CGage
or equivalent should Be usad and thea
distance between tha lnalde MEaees ol
the crank webba with the eranks an
uppar and lower centera should be
checked. HReadinga for any one crank
should not differ more than .002%.

SAP OR ETRAIN

It is highly desirable that the fly-
vheal be removed before the strain
gage readings are taksn. This ia
particularly desirable if the fly-
whael 1m urususlly heavy. II tha
flyvheel Lia left on the shalt, &
somewvhat larger difference than 002"
may be expected on the adjacent crank.
However, 1f the astrain gage roadings
an all other cranks are within the valus glven, 1t may be assumed that tha
foundation 18 supperting the bamse properly.

(4 L )]
LR CERTLR

FIG. C-1

Note that durlng this shesking operation, the engine should be flrmly bolted
down on 1ts foundation and the srank shaft maln bearing caps should be laft 1ln
place. It 1a not neceasary to ramove the bearing caps and Jack the crankshaft
against the lowver bearlings as 1a dene when maln bearing wear 1s checked by
means of m straln gage. The eylindsr pcompresslion releasse valves should be opan
a0 that there is no cylinder compresalon at hand when making this cheak. If
the strain gage resdings show that uneven suppert 1s at hand, correstion ahould
be mads amd the test repested before proceeding any further.

Lining up the Oenerator

If the flywheel was removed during the preceding operatlon, 1t should novw be
mounted and the generator shaft and outboard bearing can than be lined up.
Uaually the generator ahaft is provided with s flange or & flangsd coupling for
bolting to the engine flywvhesl, and in some cases, it will be found convenlent
not to mount the generator stator untll the generator shaft and cutboard bear-
ing have been lined up., This will faellitate the resming of the dowel holes
batwesn the generator shaft flange and the Flyvheel. In order to understand
the lining up procedures dealt with in the follewling, Flgures C-2a to 0-2f
ahould be studied. In these figuresa the slastls defleationa which are AT hand
are sghown in & groeatly exaggerated scale. The flywvheel 18 loosted adjasent to
the fireat crank and the genemator rotor between the Ciywhesl and the outboard
b=aring. The engine crankshaft center line ls 1n each case deslgnated by line
D=0,

Fig. C-2a 1lluatratea the sonditionm that would be at hand Lf thare weare no
elastiec deflsctiona in the engine crankshaft and the gensrator shaft. In that
case the canter of the osutboard bearing should be located Lln line with the
crank shaft center line. However, deflestione and deformations take place in
all espas dus to the fact that the shafts ara alastls and support the {lyvhesl
and generator rotor welghts. PFlg. C-2b and Flg. C-2¢ shows the deflections
whish would te at hand with thes crapk adjaseat to the flywvheel in the upper
and the lower positions and the putboard bearing in line with the srankehalt

2.
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ganter. In that sase straln geage readings on the last crank veuld show a
greater value with the erank in the lower poaition (dimensicn X) than with the
arank 1ln the upper position (dimension ¥). Actually the elaatiz deformations
are uawally carried over to the aesond srank but the deflectiona in this crank
comparad to those In the srank adjacent to the flyvheel are ususlly small and
in the figures deflectlons in the second crank are not shown.

Fig. C=2d flluatrates that the lining
up the genarator ahaft to the engine
crankahalt by means of feelers between
the flyvheal and generator shaft soup-
ling faces only locates the outboard
bearing in an approxinstaly correct
positicon in the vartieal plans. Fig.
C=2f 1lluatrates gorrect alignment of
the generator shalft and outboard
bearing. In this case, the strain
gage readings with the orank on top
center and with the crank at bottom
genter would be the same. It should
be noted that the deflectione in the
flgures are exagEerated and that 1t 1s
uswally not neceapery to tilt the out-
bosrd bearing ss shown in Plg. 0-21.

The firat rough line wp of the gensra-
tor amalt la as follows: Enter the
generator flangs or coupling splgot in-
to the correaponding flywvhesl bore un-
t1l there 1s only a few thousanda be-
twesn the flywhesl and generator Clange
fapes. Using feslers, shift the out-
board bearing aldewvays and up and down
until the distance betwesn the flywhesl
and flange Teces {(dlmenalon Z on Fig.
C-24) 1s equal in four planea. In
other words, 1t shouwld be juat possible
to inaert, for lnatance, a 0.005% feal-
ar beatween the outslde of the generator
flangs and {lyvhesl faces st top and
bottom and midway at the two sides.

This progedurs will give the correst
sideways location for the cutboard
btearing tut will not locete Lt corpeat-
1y in the vertical plane as cen be msasn
by referring to Fig. C-24. In order to
obtain the final vertieal position of
the cutboard bearing, 1t 18 necesaary
to agaln use the atraln gags on Eha
apank &4 Jacent to the Clywheel. But ba-
fore thia ia done, the generator shalt
flenge must be Tirmly bolted to the Fly-
wheel. OGtraln gage readings on the last crank will then uwsuslly show a greater
value with the crank down than with the ecrank in the upper positisn and in
order to elimlnate this difference, it will be found necsssary to ralss the
cutboard bearlng s¢ as to obtaln the conditicn shown in Plg. O-21.

Fia G-

3traln gage readings should also be teken for the twe horlzontal poslitions of
the crank to check the sidevays locatlon of the cutboard bearing. The align-
ment can be consldered satisfactory when all straln gage readings are within

002" but under no circumatanpses sheuld thers by any grester diffarence.

When the finel alignment has been acgomplished, the dowels should ba fitted.
The engina 18 provided with at least Four dowel holes usually located alasa to
Toundetion bolt holea. The chocks for the corresponding foundation bolt holes
ahould be extended under the dowel holes. The dowel holap should be used as
Buldea for dellling holes through the chocks and the foundatien and all holes
should then be line reamed for the dowels. It is essential that the dowals
have m good drive fit both Ln the engine base amd in the foundation. Although
it is not necessary to do 8o, the holes for tha hold down bolts can be reamed
in the englne end the foundation and fitted bolts uasd. In that cese, 1%t 18

of course unnecessary to provide fop dowals. Ueuslly there ls provision on the
generator pedesatal bearing and stator Crase For dowels. However, 1f this 18
not the ¢ase, the hales for the hold dowvn bolts must be reamed and fitted bolte
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usad dpaces between the choeke under the englne supporting ledges may be
r1lled with type metal to lnsure & substantlal support under the engine bass.

IHATALLING THE ENGINE AND GENERATOR PROVIDED WITH STRUCTURAL 3TEEL SUB-BA3E

Generatling sets mpunted on strugctursl steel sub-bases have been carefully lined up
et the tactory and, wvhen tested there, straln gage readings were taken to chack the
alignment. In other worda, when the unilt wvas tested at the factory, the engine
crankshaft was free of miselignment strains; the alignment corresponding to that
shown on Fig. C=2r.

The sub-base 1a a rigld stpusture and I1f instelled correctly 1t will hold the engine
end gengrator in mlignmznt. It should be recopnlized however that the sub-bass 1s
nevertheless an elastic structure and &8 such 13 subjest to deflectlans dus to aup-
ported walghts end alee dus to firoes set up by tightening up on the Foundation
bolte. The resultant detlectlone are amall but are nevertheleas of importence from
the stendpoint of propar glignment. It la not practleal from s weight and apaca
atandpolint to meake the sub-bBase o atifT that 1t can not be deformed for instance,
by aupporting It ohly at the extreme ends or ao atlff that it wlll realst pulling
down on an unevan Foundation By means of the foundation bolta.

[a) Inetalling the Generating Thit

It is consequently necessary to carefully shim under the sub-bees after it haa
been lovered ento lts foundeticon and m ahim should be fitted under sach Foundae-
tion bolt vhere the sub-base doss not rest on the foundatisn., It 13 Rst necea-
sary hovever to allow for any specified thickness of ahima. The base can bea
supported on the high polnts of the foundeticn and shima fitted batween the
sub-base and {foundation only where necesB&ErY.

Lower the entire unit onte the foundaticn then aseertaln If ahimming la neces-
sary undar each foundation bolt in the Followlng manper. Use 4 4ial indicator
and arrangs 1t ao that 1t 1s supported by the foundatlon structure (oot the
sub-base]. Lat the indissting arm of the inatrusent preas down Lightly on the
top face of the sub-base direstly above the Foundation bolt which i3 being
tried. B8t the indisator 4ial toe zere and tighten up the foundetion bolt nut
firmly. After tightening up, the indicator reading should still be zero. If
this 1s not the sase, It wi1ll be neceasary to lnsert shimes under the foundation
polt between the sub-base and the foundaticon. Theas shime should be slotted or
provided with holea for the foundation bolt. Then tishten up the foundatien
bolt agaln and Lf the lndicator readine 18 not zera, it will be neceasary o
agaln chinge the shimming until the indisator reade zero both bafore and after
tightening up of the foundation bolta. FRepeat this procedure fop each and
avary foundation bolt. Then tighten up &1l the foundatien bolts flrmly,

The sub-base 13 now clamped firmly to the foundstlion and is deflected into the
same shaps 1t sesumed when 1t was orlgilnelly loweresd onto the foundation and
reating on the high pelnts only. Thils may or may not be the right shaps for
perfeat allgnment and 1t 18 new nesessary to check the allgnment of the englne
andl the generator. The snglhe and the sub-base form an exceedingly stiff beam
and therefore there 18 no danger that the englne itself has been pulled out of
shape, but there 1s 4 poasibllity that misalignment may exist between the en-
gElne and the generator.

(k] Checking the Allgnsent of Engine and Generator

In order to chack the allignment between the engine and the generator, LIt 1a
ngeesaary to remove the crankease doors adjacent to the Ilywheel and check the
final mlignment by means of & strain gage aa deacrlbed in Paragraph 2a. By re-
farring to Figures C-Za through §-2f, it can then resdily be determined whether
or not the generator end of the sub-base should be relsed or lowaerad.

Consldering the crank asdjacent to the flywheel, 1 the straln gage reading with
the creank down is greater than with the erank up, the gensrator cutboard boar-
ing should be ralaed up relative to the englne. In erder to accomplish this,
it is not necessary to preak loocss the generator and outboard bearing from the
sub-base. ANy mlaaligrmment whiah may exlst san be corrected by mdding shima
under the aub-beee. In sase 1t sheuld be naecessary to add shimas under the gen-
epator and sutbeard bearing end of the sub-base, all foundation bolts on this
end should be leoasnsed. 2hima should firat be added under the founastien baolta
an the extrama and. These bolts should then be tightensd up and the atealin
gage readings on the last crank repeated. If the sdaltlon of these ahims cor-
rected any misalignment situation vhich mey have existed, a progresslvely las-
agr nusber of ahims shoula be added under the foundatlion bolta aa the engline la
approached. As thess shima are being fitted, an indisator ahould be used to
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Section ©

ageartaln that the sub-beass 18 not pulled gut of shape when the Ffoundation
bolts are tightensd up.

After the vertical alignment has been thoroughly cheeked, the horirzontal alipgn-
ment between the engine and the generstor should be checked by means of straln
gage readings on the last crank in the tvo horlzontal positions. It sometimes
happens that & sub-base ls sprung during shipment or in handling. It ls con-
sequantly advisable to alao check the horlizental alignment betvesn the engine
and the gensrator. If misalignment ia found to exist in the horlzontal plane,
1t can not however be corpected by shimming under the sub-bases. In that CEEE,
it 1a necessary to break loose the ocutboard bearing from the sub-base and shirt
iv sideways untlil the correct alignment has been sptablished.

INGTALLING ENGINES CONNECTED TO TWO-EEARING GENERATORS

In this case the engine crankshaft and flyvhesl mist always be connected to the gen-
eratar shaft by means of & Flexible coupling.

If the unit 1 mounted on a ateel atructure whieh is integral with the hull or crane
strugtura, the instrustions given in Faragraphs 2 (a) and 2 (b) apply to the prepa-
ratlon of the foundatlon and installation of the englne. The generatar should then
be lined up 80 that the center lines of the generator shaft and the engine crank-
shaft co-inclde. This can usually be accomplished by means of feslesrs batwesn the
twe flexible soupling halves. Shift the generator sideways and up and down until
the distance between the feces on the twe coupling halves 1s the mams st top and
bottom and the twvo aides. At the same time macertaln thet the centers of the two
coupling halvea Lline up.

Alter the allgnment has Deen accomplished it should be checked by mesns of atealn
gege readings on the crank adfacent to the flywhesl. In this case the flyvhesl
walght 1a supported by the crankahaft and 1t can consequently be expested that the
atrain gage reading with the crank down will be more than with the erank wp. The
diffarence should however not sxeead 003",

If a strustural ateel sub-base 18 used under a generating unit sonsisting of an en-
glne and & two-bearing generator, the unit should be inatalled in aceerdance with
Paragraph 3(a). The final alignment should be checked in mccordance with Paragraph
3{b). If the sub-bape has not been sprung in shipment or handling and hee baen in-
stalled in accordance with the instructions in Faragraph %ia), the alignment should
be satisfactory and there should be no cccaslon for changing the shimsing under the
Bub-basa .,

JERVICE FIPING

Flan all piping carefully and use as short and dlpect llnes as possibla. To improve
the general appearance of the installation, piping should be laid below the engline
room floor when 1t 1a poasible to do so. ﬁamavahle floor plates should be provided
and care should be taken that sll piping 1s ascessible.

FUEL AND LUBRICATING OIL PIPING

Bee Bectlion N for pipe sizes and arrangement of the fuel day tenk. See Section T
Tor lubrleating oll dey tank connectlona. Plpe sizes are stated in these Sections.
Frovide draln valves end vent valves vhers necessary and remove all scale and ALpt
from plpes and fittinge before inatalling.

COOLING WATER PIFING (Marine Inatallations)

Locate the sea cheat Tar encugh below the water line to prevent unsavering when the
veasal rolla. It should be provided with & coarse grating. Inslde the hull &
atrainer of ample alze should be provided with gate valves on each sides so that it
can be lsolated for cleaning. For englnes squipped with sentrifugal elrculating
vater pumpa 1t ia partisularly impertant that the resistance in the ses chest,
strainer and plping be as emall as possible. Use as few bends as possible and de
not make elther sustlon ar dlscharge piping longer than nocessary. Locate the ovar-
board dischargs not more than 3° above the water line, All velves Bhould he gate
valvea - not globe valves. Use pipe sizea called for on the outline drawing.

STARTING AIR PIPING

Alr tanka should conform to A.5.M.E. specifications and should have ample strangth
for 250 lbs. per square lneh presaurs, Each tank should be egquipped with & safety
valve and & globe valve for lsclation. A drain velve should alsc be provided at
the lovest point ard this valve should be assesslble,

.
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Tanks should be cornected to the engine starting air header using the pipe alze

aalled for on the sutline drawing. Provide a globe valve next to the engine. All

valves and fittings should be of heavy pattern for at least 250 lbs. per sq. inch

preasure. If the englne is equipped with an air compressor it ghould be connected

to the tanks with pipe of the sire called for on the outline draving and valves and =
fittings of heavy pattorn. The alr compressor dlacharge pipe should preferably be

pun to the ale tank. It should not be connected to the piping between the tank and

the starting alr header., The alr compressor unlpadayr should preferably be connect-

ed to the tank with 1ts own piping or tubing. Under no circumstances should 1t be

aonnegted to the compressor dlascharge Line.

EXHAUST S3YSTEM

A1l exhaust plping ahould be installed in the shortest and moat dlrest manner poB-
aible. When bands are necessary use long sweep fittings. Use the plpe alze called
for on the outline drawing for lengths up to 20' eentaining a maximum of thras
bends. For 3 te 6 bends ingrease the pipe to the next nominal size and for aach
edditional 30! length incroame by one pipe slze.

In opdar to protect the engine and piping from undue strains a length of flexlble
matal tubing should be installed ms near to the engine as poaslble. It 1a also
recommended that flanged connestions be used for eases of dismantling and cleaning.
For multiple installationa Lt 18 mecessary that separats gxhaust linss ba used.
4.1.D.E. Oo. will not approve of installationa where the exhaust plpes for two or
moTe englnes apre combined before reashing the atmoaphere.







