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1. ScoPE

● 1.1 Coverage.This stand.srdcoversthe recommendedinstallation
proceduresforthe mdel 4A032,6-hptaili~ designengine.

1.2 Objective.The objectiveof thisstandardis t.ainsuremm-
petlbilityof the engineand the end itemof equipment.

2. IWEFQIWEDlXXYJME~S

2.1 Ocwernwntel. !PheIssuesof tbe following
on the dateof-invltatlonforbidsforma martof
extentspecifiedherein:

SPSCIFICATIORS

ML-V-173

lCCL-L-2104

MIL-G-3056

)

wIL-L-10295

MIL-B-llOhO
hrL-I-240$Q

e

mL-91w461

Ms3@@

MS358T6

MS51OO9

MS51!X36

14S53013

documentsin effeetthis.ati.n@a.@ ~Ee.. .-...-— —

Varnish,Moieture-and-Fungus-Resistent
(forthe Treatm8ntof Communications,
Electronl~,andAssociatedElectrical
Equipment).

- LubricatingOil,InternalCombuetlon
Ensine(HeavyDuty).

- 13aeoline,Autcmrhive,Combat.
- LubrleetlngOil,IntarnelOombustien
En@ne, Sub+?aro.

- Belt,V; EngineAccessory llrive.
- InsulatingVarnish,Electrical,Impreg-
nating.

- Elec@wmegoeticInterferenceCberacterietics
RequirementsforEqui~nt.

- FilterElements,Fluid,Pressure-oil,
Full-Flow.

- Omerator, EnslneAcceaaory,D.C.,28-Volt,
5-@=e.

- SparkPlug,Shielded,18 FM; l-1/4-Inch
Well (OtherthenAircraft).

- Filter,Fluid,Pressureand strainer,
sediment;Autamtive,Fuel (10L?PE,
CoarseFiltration).

- Starter,Engine,Electrical,2k-VoltD.C.,
3-InchFrameDiameter, Solenoid-Actuated,
Light-Duty.

FSC 2605

1
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(Copiesof spectflcst~nsand et~d=ds requiredby suppliersin
connectionwith specificProcurementfupctionsshouldbe obtained
fromthe procurlnssctlvitYor ES directedby the contractingofficer.)

2.2 ?JOngovernmental.The Issuesof the follovlngdocumentsIn
effect on the dateof invitationforbids forms psrtof this stsnderd
to the extentspecifled herein:

SOOIEPYOF AUTCMWTIVEENGIREERS

SAE Handbook.

(Applicationfor copiessho~d be addressed@ the 2ocletyof A.to-
=tive Engineers,- PennsylvaniaPlaza,New York,N, Y. lCOO1.)

3. IEFItiITIorw

3.1 Definitions.For the purposeof this stenderd,the followlng
definitionsshel1 8PPM.

3.1.1 MilitarydSSigOengine,nmdel4A032. A horizontally-opposed,
k-cylinder,air-enoled,overheed-velve, 32-cubtc-inch-displacement
gasolineenginehsvlnga rstingof 6 net eontin~ushorsepoweret
3,* rpm (seefigures1, 2, 3; end 4).

3.1.2 14exlmumnet correctedbrskehorsepver. The maximumnet
correctedbrakehorsep~r rat~ is the”mexq obeervedhorsepover
sveilablefTomthe engineat w$de-open-throttl+conditionsst all
enginespeedswithinthe operstipgrangewith.s11accessories(in-
cludingfen,alr cleaner,and ex!muzt ny~tem)correctedto standard
atuospherlcconditions.

3.1.3 Intermittentnet brakehorsepower.The Intermittentnet brake
horsepowerratingie 90 ~c,ent of msxim~ net correctedbrakehorse-
powerand intermittentdutyis *S Inedas one hourat Wermittent horse-
powerfollowedby 15 minutesat rsted-d or less.

3.1.4 Continuousnet brakehorsepc.wr.The continuousnet brakehorse-
powerratingie 6 observedhorsepoweret’3,600rpn.

4. GEmm4L sE@mmlEms

When inetslledin the end item,rotating,reclpro-
cahi %%&empsrature mts so locatedas to become a hszerdto
operatingpereonneland equipmentshallbe Insolatedor guarded.Ex-
heuetmufflersand piping shallbe locatedto minimizehazardta oper-
atingpersonnel.

2
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4.2 Use ccrIitlons. The Installationshallwithstandshockload
reauiremsntsas mectfied in the end-itemmecificntion.The im-
st~letlonshallbe suchthatthe engine~1 notbe requiredto
operatein e tilted~eition of mwe then15 degreesfromthe horl.
zontalin sny planeat any time.

4.3 Designsimplicity.The designof the end itemshallbe such
thatcompletere!amralof the enginefromthe drivencompmentor the
drivenmmpment fromthe enginecanbe accomplishedwltboutthe use
of specialtools.

5*-w~5, . .. . ,- .. . . . ...— -----

5.1 Powerrequirevsnte.The maximumborsepwerrequiredto &lve
the end-itemequipmentand powertranemiaaionsystemonderthe en-
vironmentalextremesspeciftedfor the end ttem shallnot exceed
the net continuousborsepxerratingof the engineuoleseinter.
mittentoperationla indicatedin the end-itemspecification,at
whichtimethe intermittent~wer requirementshallnotbe exceeded.

5.2 OperatiOUdrequirements.The end itemdesignend locstion
of hoodsand otherexternalcomponentsshellnot causetbe engine
to exceedthe operationaltemperaturelimitsspecifledin tableI
underall operatlog conditionsend envirbnmentelextremesepecified
In the end-itemspeciflcetions.

Table1. operationalTemperetureLimits

Mexinunatemperature,
Locetion ● F.-

Ambientair In vicimityof engine m
Cylinderhead Undersparkplug 1$75
Lubricatingoil In oil sump 265
Coolingai# At coolingairoutlet 225
Carburetoritiet
aw Air cleanerinlet 150

● liotapplicablefor arcticconditions.

3
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5.3 Maintainability.The engineinstallationshallpermitmaxi.mom
accessibilityfor replacement,adjustment,and repsir to all psrtsof
the enginewith&nimUM disturbanceto adjacentpartsof the end item
withoutthe useof specialtools (seefigure5).

5.3.1 c!oolinsand startingsystem. Cleeranceshallbe providedfor:

(a) Windingthe starterropeon the pulleywitha glovedhand
(arctictypeglove).

(b Operationof the manualthrottlecontrol.

1
(c Operationof the chokecontrol.
(d Operationof the ignitione@tch.
(e) Rermwalof the electricstsrter.*
(f) Generatorbelt adjus’t.nt.*

* Wasn ikeseLccesseriesb=e requizzedby the end-itemspecifi-
cetion.

5.3.2 Fuel eystem. Clearanceshallbe providedfor:

H

Carburetoradj uetzsmts.
: Removalof the feelfilter.
c Connectingan auxili~ fuellimb.

5.3.3 Inductionsystem. Clearanceshallbe providedfor:

~1
a Servicingthe air cleaner.
b ope~tion of the air @caner wint-erizationselectorlever.
c) Observationof the a~ cleanerrestrictionindicatir.

5.3.4 Lubricatingsystem. ClearanceB!iallbe rewvidedfor:

(a) Rerswaland insertionof the oil gagerod and for eddlng
oil withor withouta renswab16SPOut or fuonel(see
figure5).

(b) Renovaland replacmnt of the oil drainplugand the
dralnegeof oil. The oll ehalldrainmmpletelyand
shellnot flowoverany partof the end item. An ex-
tensionb tbe crankcasedrelnsystemIS permissible.

(c) Servicingthe oil fll~r. .,

5.3.5 Gcwarnorw stem. Clearancesl+llbe providedfor governor
speedsnd linkageadjustments.

Downloaded from https://www.everyspec.com



5.3.6 Ignitioneyfitem.

(a)

(b)

m-srD-1300A

Clewence shellbe providedfor:

Sewovalendreplecewntof operkplugs,high-tension
cables,breakerpoints,and capacitor,and for adjustment
of the breakerpoints.
Viewingthe Ignitiontimingmark.

5.3.7 Velves. Clearanceshallbe providedfor the remmal.of
rocker-armcnversand eettingof valvetappetclearance.

5J$ Enginemuotimg requirements.The usmntingbracketsas shown
in flgxn’asban&”7”are_farnfeh&3‘Wftii’’niNel&AQ3ZZI-”&i@ii6ii;”““titi~~-’-’”’”“-—”-’””-”
bracketsfor all otherrodel4A032enginesshallbe furnishedby the
end-itemmanufacturer.The useof munting bracketsof an alternate
designshallutilizeall of the engineuimuMms flangea.The mmntimg
bracketsor engine!wmntlnggedeor flangesshallmt deflector de-
formwhenthe engineis operateduoderany conditionspecifiedhereti.

5.k.1 Vibrationisolation.Suitablevibrationisolatorsshallbe
usedwhen shockmmMAng 16 specifledIn the end-i%m apecification.
The‘max@mIallowableeprinsforcefor.fourvibrationisolatorsequally
spacedaboutthe centerof gravityof the end itemshsllbe calculated
In acmrdancewith5.4.3. When isolatorsare not equallyepecedabout
the centarof gravity,a completeanalysisshallbe conductedto deter-
minethe maximumpermissiblespringforcefor eachisolator.The =i-
mum permissiblee@mg forcefor eachisolatorshallbe limitedby the
designrequirementsspecifiedin 5.4.2.

5.h.2 Iisaign‘ieqwlmementsforrmuntI& end item. The crltlcalstress ‘
pointof the enginedue ta mxaotingthe en~ itemis in tbe fan bousins
0.75inchfromthe end-itemumnting flange(acefigure8). The mxi-
m.nnremiitentmment at thispointshellnot exceed500pound-feet
(lb-ft.)at any time. Cantilevermmoting of the end itemto the engine
is prohibited.Figures 9, lo, and U. showthe allowableshearand end
mment loadsthatmay be appliedto the enginebearingaby itemsattached
directlyto the crankshafteucbas beltpulleya,gsneratorrotora,and
pumprotaw.

5.4.3 Methodfor calculationmaximumallowablesPrimsforce. The
final springforceof fourvibrationisolators●quaw spacedabout
the centerof gravityof tbe end itemshellnot applya G-megoifieetlon
factorto the weightof the end itemthatwillcauaes momentat the
criticalPlemeIn the fen housingexceeding500lb-ftwhence.lculated
as shownin figures8, X2, 13,14, and15.

5
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5.4.4 Procedure.The follnwlngproce~ureshsllbe followedIn
selecting fom vibrattinmountsequellyspacedaboutthe centerof
gravityof the end itemto withstandfree-fallshockloadreaul.re-
rnentsfor

(s)
(b)

(c)

. . .

(d)

(e)

(f)

a beam-muntedehd item (seefigure8):

Mtermine weightof the drivenequipmmt,e.g.,Weg = & lb.
Selecta vibrationisolator,e.g.,k = l,COO lb/inch
(obtainspringconstantfrommanufacturer).
Calculatethe staticdeflectionusingthe followlngequation:

—
&o. ‘e ~kweq

. . —.. — .. -—. .. . .... ..-.. — . ..----- . . .. . . . . . . .. ..— ----

Where & = stat%cdeflectionin Inches
k = springcopstentin lb/inch

we = Weightof engine= 80 lb
Weq = %ight of equipmentin pounds

Therefore,do = 0.0368inch

From designchart(figure12),determinethe n!axlmumspring
forcefor en 1.8-inchfree-fellshockload.

Fe = 1,18? lb/eprtng

If the springforceF~’ is desiredfor a freefellother
than 18 inches,thenreedthe ratioF~’/Fa fromthe extra
plotgivenin figure12.

EXAMPIJl:For a 24-inchfreefall,Fs’/Fe= 1.lb5
Therefore,F*’ = 1,187x 1.145= 1,360lb/spring

Determinethe mexlmumspringforcepermittedby the 5C0 lb-i%
criticalex.mentusingthe followiogequation(seefigure8):

Fs(mx) = l,5@

1+*) k$$p)’b’”pr’”

1,500= 500 lb-ft)(12in./ft).
4 springs

6

‘) ‘
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WhereFe(Mx) = maximumpermissible

weo . weightof equipment

MIL-SrD-1300A

sPr~ forcein lb/spring

In pounds.

)

‘o

“<= distancein inchesbetweenreactionforce
R1 and the limitingmomentplanelocated
0.75inchinwardand parallelto the fan
housingnuuntingface.

D = distancein inchesbetweenreactionforce
R2 and the limitingmomentplane.

E = distencein inchesbetweenengineC. G. and
reactionforceRI (E Ie negativewheuR1 ,1s,,. ..... ......
bet%eeh”e~”iieC. G“.”’ati’limitingmment plane).

L = dietencein inchesbetweenequipmentC. G. and
the limitingwment plane.

E~: EquipmentC. G. to imuntlngfacedistance= 4.80 inches

L = &.80+ 0.’75= 5.55inches

Equipmentmountingleg R2 b mating face
Distance= 3.25inchee.

D = 3.25+ 0.75= k inches.

E = +1 inch (engine wmntlng leg,R1 , is locatedto
the rightsideof engineC. Cl.,ass figure8).

E@IWc. G. b, mmting faceaistence= 8.45inches
(see figure 3).

C = 8.45.-0.75+ 1 = 8.7 inches

‘eq = 67 n.

ok

8.7 + 4
FS(IWM)= ls5~ I+@

.7(4-5.55)+ 80(4)(1
~ J

E -4,800lb/apriog.

Note: Only the numericalvalueof F~(-) is requ~ea and the
minussigncanbe igmred when it OCCWS; consider 1’s (mx)
= 4,8oolb/spring.

Determinetinnof the maximumpermissibleswing force
Ffi(mx) canbe simplifiedby PlaciW theriKidewine
eupportR1 in linewiththe engineC. G.; i.e.,make
H=o.

7
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Therefore,C = 8.45 - 0.75= 7.7 inchesand the equation
for the uaxi=umpermissiblespringforcereducesto

‘s(msx)= 195
()

~+::r

Ubere ~ = (7.7 + D)/(D-L)

~ ~~pl&ed @“figure 13 for variousvaluesof D

“F* is plotted:n figure14 for ~rioue valuesof T
end Weq.

EXAl@LE: ‘ti-ini* ‘s(Iuex)by useof figures13 and 14

whereenginesupportRI is in the samevertical
plsneas the engineC.G.,

H=o
D = k inches
L = 5.55 Inches

~= -7.55 (fig- 13)
Weq = 67 lb

Fs(mx) = 3s2@ lb/spri% (figure14)

Rote: The maxtiumspr@g forceFs’,of1,360lb/springfor.
a 24 inch freefallis leqsthanthe permissiblespring
firceaF.(v) o? k,m Lb/sprin2whenH = I -d
and 3,240Lb springubenH = O.

Therefore,four tibraticmisolstirswith springconstantsof
1,~ poundsper inchwillbe suitsblefor eitherdesign
providingthe natur~ frequencyand totaldeflectionare titbin
the designspecification.

(6) ~~~~0 ~~~&.~d~Y end totildeflection(seefigure15).

‘&,atIc deflection ~ o ~ 0.0368inch
NaturalfrequencyF = 99 ~
Total deflection~t. 1.19fiches

To findthe totaldeflectionbt 1 fore freefall froms
heightotherthan1.8inches,readthe ratio6 t ‘/b t mm
the extraplot in figure15.

“\

●

8
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EXAJFLE: For a 24-inchfreefall,~ ~‘/ at = 1.152

Therefore,~ ~’ = 1.152x 1:19= 1.37inches

The naturalfrequencyF shall,notbe greaterthen70 percentof
the enginegovernedspeed.

5.4.5 MaxiBlonlaxialthrust. The meximumaxielthrustthatcanbe
safelyappliedto the ywheelend of the crankshaftvitboutdamage
to the crankcaseIs 4@ pcunde.

.-. ..- . . . ,.. —
5.5’R&& ‘tiii-fiiiselo”n‘i%quirements.

..... .. --- ...-——..—
The drivenunitshallbe

conneetedta the engineby one of the follovingmethods.Torsional
vibrationdeterminationsshallbe madees epeclfiedin 5.5.5.

. Whena rigidcouplingis used,the driven
e~&nt%%%%% in ac.rdancewithfigure.6 andthe overhuog
rmwnantshallnot exceedthe limitssbovnin figures9 and IO. The
taperon the couplingadaptershaftshellhavemt lessthan80 percent
contactwiththe drivenshaft.

5.5.2 FlexibleeoopliM. When a flexiblecoupllngis usedbettmen
the engineend end item,the couplingshallpryfidethe correcttorsional
flexibilityend a sufficientdegreeof dempeningto insurethatthe neaxi-
mum vibrationtorquedoes,mt exceed658 lb-in.(ace5.5.5.2).

5.5.2.i 2h8ftmisalin&nt. The mlsalinewntof’the engineshaft
and drivenequipmentsl#t sham mt exceedthe limitsebvn in figure17
whena flexiblecouplingiis usedbetweentheenginesad.end item.

5.5.2.2 Cnupling installation.The flexiblecouplingflangeor
eouPl* aa~ be fastenedto the engineflywheelby a
piloted4-boltconnection(seefigure16).

5.5.3 Belt drive. V-beltsshallconformta MIL-B-ll@O. The belt
loadehal~not exceedthe limitsshownin figures9, 3.0,and Il.

5.5.3.1 Pulleyelinement.The alimementof the pulleysehallinwre
belt llfe end povertransmission.

5.5.3.2 Pulleyinstallation.The pulleyshellbe positivelylocated
on the engineflywheelby a flywheelcouplingadaptershaft(seeflgura
16). . .

5.5.4 Gear drive. Whenan independentreduction8eardriveis used,
it shellbe coupledto the enginethrougha suitableflexiblecoupling
(ace5.5.2).

9
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5.5.5 kkthoafor Calcolat@ torsionalvfbratlonstresses.Safe
torsionalvibrationnaturalfrequenciesfor the engineare above
12,(xX)vibrationsper minute(vpm). Naturalfrequenciesbelow12,000
vpm can causeshaftbreakageend equipmentfallura. The Pocedure in
5.5.5.1shallbe usedb matchthe polarmment of Inertiaof the end-
itemrotatlnumesa and the couplini?adaptershaftetiffnessto the
enfzine.If ~he dealm of the end ~tem~ictsteethatthe maturalfre-
qu~ncybe below12,O&l vpm,a completebraioosl snslyeisie mandatory.

5.5.5.1

(al.

(b)

(c)

(d)

Procedurefor directlyconnectedend item.

Obt@m ..the..POM. wment .ofin@ie .& theand-itimmotetimg-
maceor uae the procedureof 10.4to calculatethe inertia.
Determinethe stiffnessof the ehaftbetweenthe flywheel
and the inertlemsea (seefigure19). Uae the minimum
shaftdiameterin the spanbetweenthe”flywheeland the
attachedinertiamas8. The minimumdiater shouldbe
at leaat lo pereentof the apsnlength.
Determinethe torsionalnaturalfrequencyof the system
fromthe curvesas s&mn in figure18. Use the natural
frequencycorrspond@g to,en attachedinertiamesaof

!51.4 lb-in.-aec for all inertiavaluesover1.4 lb-in.-aec2.
Example:

End item ImertlaW# = 182 lb-in.2
Jm = 0.471lb-in.-sec2

Sheft lengthfromflywheelto at$achedInertiaaetae= 12
inches

Minimumshaftdlemst&r= 1.00in.

Shaftstiffneae= 0.99x 105 lb-in./rad(figure19)

Systemnaturalfrequency= ?,5W vpm (figure18)

The naturalfrequencyie in the h%h torsionalstressSOIM
(below1.2,000vpm and the selectedshaftcannotbe used.

Therefore,increaeetha minimumabaftdiameterto 1.25
inches.

shaftstiffneaa= 2.k3x 105 lb-in./rad(fig-e 19)

Syet-emnetorslfrequency= 12,000vlna(figure18)

The naturalfrequencyIs above1.2,000vpm and withinthe aefe
torsionalzone.

\

●
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m 5.5.5.2 p~ced~e for flexiblecouplingconnectedload, The curves
as shownIn flgure6 and 19 are applicableonlywhenthe loadis
connect+dto the enginewitha rigidcoupling.Whena flexiblecoupling
is used,a completetorsionalanalysisshallbe conductedutilizingthe
atiflnessof the flexiblecoupling.The mximum vibrattintorqueshall
not exceed6.56lb-in.

5.6 Mlscelleneousdesignrequirements.

5.6.1 Alteration.The engineshallnotbe alteredin any manner
by theend-itemramufacturerfor assemblyor Installationpurpsea.

.— -.......... — -

5.6.2 Fueltank. The capacityof the fueltankfor the end item
maybe determinedfrom tableIII. The locatlonof the fueltankend
maximumallowablelengthof fuelsupplylineshalloot exceedthe
limitsspecifiedIn figure20.

5.6.3 cooling-airoutlet. Adequateclearanceshallbeprovided
for the outletof ooollngair (seefigures5 end 21).

5.6.4 ExhaustSWtem. The backpressureof the exhaustsystem,l.n-
cludi~ muffl 11 be measored2 inchesbehiodthemanifoldoutlet
(h.the exhau%s~i~or mufflerInletpipeappliedto the engine)end
shallnot exoeed8 Inchesof waterat 6 hp load,3,600rpm.]

5..6.5Air cleanerinlet. The air cleanerinletshellbe freefrom

●
obstructlons.

Custodlens: Prqxlringactivity:

~-m Army-m
liavy- MC
Air Force-82 Project!!0.2805-0448

User interest:

Army -AT, EL
Navy - YD
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10. Oeneraldescriptionof engine. The model4A03S’militarydesign
engineis a horizont.ally-npposed-k-cyllnder,overheadvalve,air-cooled,
:spark-ignition,k-cycle,gasolineengine. Performancecharacteristics
:of the engineare shownin figure4. Figures1 and 2 sre photographs
;,ofthe model4A032-11militarydesignengineIllustratingthe maJor
j.component~on the drive and s ccessory ends, respectively.The Installation
&rawingsin figure3 illustratethe overalldimensionsof the engine,

p

locatlonof the majorcomponents,and the @tilled dimensionsof the
enginemountingflsnges,equi_~nt ~unting f@g?,. .qnd..powz.,takeoff,.. ...——...* ~6i _ , ._ ,.,,.....::...::..:..........

!?10.1 E ine s~cifi~tions. The enginespecificstions=e presented
!@ tableZ. In addition;the followingparagraphsdescribecertain
~tures snd componentsin zxn’edetail.

1~ 10.1.1 Fuel pump. The fuelpoqpis a singleacting,diaphragm-type
~PW ratedfor a stiticpreaenrerangebetween1.5 pai minimumto 5.OQ

I

el mEximum,meaauredat a point>6 inchesshovefuel pumpoutletwith
-P ope~t~ at l,6@ atrokeaper minute. The flowpreaaurehead is
etween1.75psi and 3.00psi witha mrmal headpressureof 2 PSI.
he ratedcapacityof the pumpet 3,600rpm engineapeedIs 5 gallons
r hour.

~ 10.1.2 ExhaustSySteM.
~n eachaide.

The enginemnt@ns singleex@ust manifolds
self-supportedmufflersand exhsustpipesmeybe stteched

~ eitherend of the exhaustmenlfolds(seefi~e 3).

~ 10.1.3 ConllM system. A eentrifugalfan drawscoolingair pastthe
@yllnderheads,cylinderbarrels,end oil pan aod dischargethe heated
~ir out of the enginefen housing.A theruastaticallycontrolleddoor
@ the winterizationshroudregulateathe engineoperatingtempera-
.tureaunderall envlronwnml condltiona.The coolingairflowis ~0
:cfmat 3,600rpm (see figure21).

: 10.1.4 startingSystem. The engineIs furnishedwltba rope starting
system. A 4-voltelectricstarter(MS53013-1)$s evellableas optional
equipment..Figure.22aho~ the w@lng dla~am for the electricstarting ~~c
eyetem.

10.1.5 Genereter.A 2h-volt,5-amperemiliterystandardgenerator
&“ndcut-outregolator(MsW@-U is ==ileble Bs options1 equipment.
The generatormnunt.eon tap of tha eogi~ as Illustratedin fIgure23.

‘\

●
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Figure22 shows he wiringdiagramforthe

MIL-STP-1300A

ueneratm. F@UIW 24 con-

●
tafisthe detailsnecess&y fo~ fabricating-thegenerator-mounting
brackets.Figure25 showsthe detailsnecessaryto fabricatethe proper
sizegeneratorpulley.

10.1.6 Manual throttle control. !lTZOmanualthrottlecontrolpermits
operationbelowgovernedengino speed. The enginespeedcanbe con-
trolledremotelyby attachinga controlcableto themnmualthrottle
controlas illustratedin figure26.

10.1.7 High-oil-tampsrfbturecontrol. The engineis not furnished
vith ● Mgh-dLtaperature controldevice. However,onwufthetuo
drainplugscsnbe replacedwitha high-oil-temperaturecontrolswitch
8S illustratedIn fiSUS’S2’7.

10.1.8 Lew-oll-pressure-control.The engineis not furnishedwith
e low-oil-pressure-controldevice,or oilpressuregage. However,a
low-oil-pressurecut-offswitchor s pressuregagemay be connectedby
insertinga Pipstee in the mvarnor lubricationSUOOLVKIim. TIM
nomal ti-nim&-lubricating0;1pressureis ZtJpsi aZ-

–. .. -

TableII. Imginespacifications

Militarydesi@ engine,stodel@032:
‘j ,,

A. EOSIM:
t Rumbarof cylinders.............=......4 ‘

Bore,Incbas..........o...........o.... 2.25 ..
Stroke,inches......................... 2.00 ~
Totaldisplacement,cubicInches....... 32
Ratedhorsepowrat 3,600rpn..~.......6.0 m
M.sximmhorsepowerat 3,&10rW
(asshipped).......................... 9.0 BSP

Maximm horsepowerat 3,600sw
(afterbreak-in)..................... 1o.1 SSP

Mmdmon torqueat 2,000r.pn,lb-f’t..... 18.9
COMPIWSiOIJmtio . . . . . . . . . . . . . . . . . . . . . . 6.2:1
Speadrange,rpa (forcontinuous
operation)........................... 2,000- 4,0C0

B. FuelSyStSK:
Fuelpwp .............................. diam
Fuel filter..........*...● . . . . . . . . . . . . . MS51086
Wal constssptlonat ratedloadand
speed,lb/bhp/hr.....................

Fuels.............................*....k&!130%

13
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TableII. EngineSpecifications(cont$d)

C. Lubricatia system:
Lubricationsystem.....................
oil Sq Capacitywithoutfilter,
querte...............................

Oil filtereapaoity,quarts............
oil Conel-p’tion,M?xlmumat rated
loudend w, lb/b@far............

Oil filtereleeient . . . . . . . . . . . . . . . . . ..*.
Lnbrlcent8;.........................*..

D. X@ition:
Igmltionsystem........................
s~k plu& ............................
Redlo-interferencesupp~asion.........

K Oovernorctwmecteristice:
speedregulation,pcent... o..........
Ratedload ~, ~ ....0.0.......00● .
Ho loadspeed,rpm...................o.
= _ swuty (atConsterit

forcedfeedend @eeh

:7;/0

0.005average
fm 1,500holre
E935802-1
Mn=L-2104“mid
MIL-L-10295

-to
18-RmI (MS51OO9-1)
~STD-~1 (tableA-1)*

3
3,600
3,708(SIaX)

valueof load),percent. . . . . . . . . . . . . . : 1/2 of 1
Maximumspeedeurgimgcbsm@eristica:
Ratadleadto no loed,nec~ ....... 6
Ho loadto ratedload,s~omde....... 4

Maximumspeedc- durir@eur@epg
period,percent...................... 5

Ratedload to no load,~ ............. 180
No loadto ratedload,m ............. 180

F. Enginemd aeceasories,:
Air cleaner............................ dry typecleemble

element
crankingSystem.................● ...... m
Mainbearinse..........o.of=........... end - steel-backed

copper-lead,
center- tin-plated
Sllxninm

CraokAaft rotatioa, viewed frm
drive end............................ countercloclntlse

Dry weight,polnlde.......o............. 75

Lifebetveenmajoroverhaulor rebuild,
hours............................● ... 1,500

● Enginescoveredby thisstandardhavebeen designedto meet the
electroniccompatibilityrequirementsof MIL-E-55301(EL).

14
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W

G. overalldimensions:
Height,iDChOS......................... 14-1/2
Length,inches......................... 19-1/16
Width,illChOS.......................... 2Q-1/8

H. 20’VIronlnentslextrews:
EcsIneoperation....................... +120”to -25°F.
me stc~ ......................... +150”to -80sF.
-e Stti@! Oapeeitywithout
~t .................*.......s*+.. +~”tc -259 F.

StarticSwithpreheat.................. -25°h -50°F.
. . . .........................MI&-:73&ld

.
Humidityextresw* percentrelative
huki.ity............................. 8% at 85” P.

Tiltoperation,degreesin anyplane
(luax).........................0......15

Maximm elevatiocfor ratedpowmr,
reed .................................. 8,000

1o.2 Fuel Ccnetsuption. The fuel ccnemspticn cbareeterlsticsof the ,
6 bhp mlliteryales@ engineat 3,6oo~ arepresentedin tableIII.
The effectof altitudeis insisciflcent.

,

TeblaIII. FiielCcnauu@icn

Brdsehorsepower 1.5 3.0 4.5 6.0 7.5 9.0 10.5

FuelConsulcptson,@./hour 0.5 O.’p$ 0.88 o.g5 1.04 1.16 1.35

10.3 Momentof inertiaof end itecI.Detemine thepolarmcnwntof
inertiaof a balancedpivotedmasswhichis not easyto M6cve or handle,
suchas the rotorof &I electricgenerator,as follows:

(a) Supporttherotatingmessin a horizontalpLme cc antifrlction
bearingsor 00 knifeedges.

(b) Attacha kccwnweight,W, to themassat a dlstence,L, from
the axisof rotation. (Whenthemassis not accessibleend
the shaftrotateswithit,attachthe weishtto tlm shaft
witha lightrigidrod of lengthL.)

-... . .

15
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(c) Set the SyS- illosci~ationat emplitude.of 10 degrees
or lessand meeeuratheperiodT.

(d) Deteneinethe monmntof inertiaueingthe followingfomule:

J.UL

2

H ]

T L
~-u

mm J . ~t Of inertia,lb-in.-eec2 .
W . weightuf me..,lb
L = lengthOf rod,inches
T = second/period
G . aoceleratiooof gravity.386 in./aec2

ti

Downloaded from https://www.everyspec.com



,)

,

m

Downloaded from https://www.everyspec.com



i

.

)

a

Downloaded from https://www.everyspec.com



mh!iilii-iEiii’d--”---
ENGINEPTOm..-. ..- . . . ._

----”-~%’

t
-----L---

w\w
a

\

‘N

(

–4
?IT ‘r--i

%5 MAX TLR
RAOIAL
MlsAlllEMENT

“’ L

FIOURE 17

SNAFT ALINE~NT METHoD

(FLEXIBLE COUPLW) x-171Ja

. . . ..

Downloaded from https://www.everyspec.com



SjST2MNATURALFREWE$Y-v.~M.
.-.

C, FIG. (8 ‘

ToRSIONAL TUN!NG CURViS’’FOR OIRECT COUPLEO END ITEM

(FOR ENGW SPEEEI‘FR~M 2800 i lo 4320 RPM )

x-lB48

.

Downloaded from https://www.everyspec.com



eENERAlal=’1
ALL

,—

..— .. .

swFcunu3

X-lflss

Downloaded from https://www.everyspec.com



?. G.+
-.-.——

)’

●

-.. .

)

,0

Downloaded from https://www.everyspec.com



.,.

1 n?’

I

I
I

I
I
!
I

,., i,

Downloaded from https://www.everyspec.com



_-.— — .— --~--m’-_..........-.......g........ .. .

Downloaded from https://www.everyspec.com



-“”””i i“. .... . . . . ... ... ._. .._____ . .. ...
,. –Yi41FNR--f-

,

(
‘“””’=

●
*US. GOVERNMENTPRISTIXC OFF~CE:1971.,,,., ,8/ ,’JSW

——

,7

u

Downloaded from https://www.everyspec.com



)

Downloaded from https://www.everyspec.com



.

.

I

1 I I
MAxlwn BNP

\

/

Cumwws InNwl w

10
I

M

u

II

m

n
#Muc

Pam
s

4

1

1.0

I 1 a , I

mm a400 - mm ‘MOO 4000

O.Q

0.?

U

M

)

x-lB35

)

●

Downloaded from https://www.everyspec.com



●

i
.
g

/—-- ___

I

y.

4

i

“i........
m

.—. —.-

J

l!!

Downloaded from https://www.everyspec.com



0

i.

‘.

.

Downloaded from https://www.everyspec.com



-)

●

a

Downloaded from https://www.everyspec.com



DATUM PLANE< I

R*

-— .- -—--—. - - ----- --
,-

.

‘:

t R, c, 0. ! R,

[ ❑m et AI’F 1
F, F,

LeI L-

FlOURE O

DEAM MDUN71W IMSTALLATIM FOR CN@lNE
Wllll OIRECT ~UMICD EOUIPMEFAT

---

●

x-li339

Downloaded from https://www.everyspec.com



“)

*

.. . . .

L#lCW41JMLM MO [SHEAR)- LES

FIGIJ?E S
POWER TAKE OFF END

AI.LOWABLEMOWENTe LO~Q DIAGRAM

X-lala

Downloaded from https://www.everyspec.com



. .

200

J

*

o I 2 3 4 5

%M● htbxl~ o!srmcE FROMF}YWMEEL
MOUNTING FACE-INCHES

IW3URE 10
FOWER TAKE OFF ENO

MAXIMUM DISTANCE FOR wER!UW13 LOAOS

X-lw

Downloaded from https://www.everyspec.com



a

..-
Ls=M~lMuM LOAD I SHEARS I - LBS

.“”

FIGURE II
ACCESSORY END

ALLOWABLC MOMENT 0 LOAD OIAGRAM

x-lBb2

Downloaded from https://www.everyspec.com



4 :.0

SJJOo

2000

1000

0

FIGURE 12
M@.XIMUM SPRING FORCE OF VIBRATION MOUNTS

bS A FuNCTION OF STATIC DEFLECTION

.

.

x.1843

Downloaded from https://www.everyspec.com



4..

. . . .
FAcTOR 1 6s FUNCTION w L AND o FOR BEAM MOUNTING WHEN H.0

x-m

—

Downloaded from https://www.everyspec.com



o 20 : 40 60 60” ‘ioo

W- * Ew~ENT WEIOHT - LOS

flGURE 14

MAXIMUM PER~SSISLE SPRINIJ PoRCE
‘IPER SPRINO) FOR OEAU NOUNTIWS WHEN H*O

x-1845

Downloaded from https://www.everyspec.com



“ ‘“)

4
d

-.. ...

)

.- ..-.

N

S3H3NI-7TV3 33M+ HJNI 01 NV MOi N0U331d33 1V1OL=L 9

Downloaded from https://www.everyspec.com



.

-.. .

Downloaded from https://www.everyspec.com



@ti/sl-M #l - SS3N44US 14VWS
.- “

●

. . . .

3’
0?

—....-.. .—. ---- .—

Downloaded from https://www.everyspec.com



i

!

I
I

1
i.

—

●

,

. . . ..— —— ——.

m .
‘

—
-------—-. . ___ =_ -,.

/

:,

.-

Downloaded from https://www.everyspec.com



‘\

●

ENGWE SPEED-RPM

FIGURE 21 ‘

WOLl~AM CAPACITY

-.. . . . .,

X-msl

Downloaded from https://www.everyspec.com



.—— —-
/“

‘I@
,,/

il.

w

I

i~i!=i’izI
0-0

L-----

)

)

Downloaded from https://www.everyspec.com



, 1.
I
I

I

@t

I

/

I

STANDARDIZATIONDOCUMENTIMPROVEMENT PROPOSAL
{Seeltut?ucliotu- Rperie Side)

OOCUMENT NUMEER 2. DOCUMENT TITLE . .

NAME OF SUBMl~lNG ORGANIZATION 4. TYPE OF oR~ANIZATION (Md W)

❑ VENOOR

❑ us,,
AODRE69.@Eu& CIfY, .Stits. SIP C&)

❑ MANUF,CT”REtl

❑ o,”eR,.9p8efJy,: .

PRoBLEM AREAS

IEMARSS

NAME OF SUEMlmER (h ; FM. ml] - omblw b. WORK TELEPHONE NUMBER (IndII& Am
coda - Op?iONl

IA ILINQ AOORESS (iWm8t, CWM 8ta@ ZIP ~) - ~ S. OATE OF SUBMISSION (YYHUDD)

1

IDSW,1426 ●nEVIOLW tlOITION IS O@SOLETE.

Downloaded from https://www.everyspec.com


