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MLD-STD-1401

‘oI .

1. SCOPE

1.1 Coverage. This standardcovers the recommendedInstallationpro-
cedures for the model hA084, 20 hp Military desigm engine.

1.2 Objective. The objectiveof this standmd is to insure compatibility
of the engine and the end item of equipment.

2. REFERENCEDlXXXJMINTS

2.1 Governmental. The issues of the followingdocumentsin effect on
the date of invitationfor bids form a part of this standardto the extent
specifiedherein.

SPECIFICATIONS

MIL-B-1104O - Belt, V; Engine AccessoryOrive.
MIL-E-62014(MO) - Engines,Gasoline,Air-Cooled,Industrial

Type, 4 Cycle, 10 and 20 Net Centtiuous
SOrsepower.

(Copiesof specificationsrequiredby suppliersin comectlon with speci-
fic procurementfunctionsshould be obtainedfrom the procuringactivity
or as directedby the contractingofficer.)

3. DEFINITIONS

3.1 Definitions. For the purpose of this standard,the followingdefin-
itionsshall apply.

3.1.1 The Military design engine,mndel 4A084. A horizontally-opposed,
4-cylinder,air-cooled,overhead-valve, cubic-inch-displacement,

?
asoline

engine having a rating of 20 net continuoushorsepowerat 3,bGO rpm see
figures1, 2, 3, and 4) confoqcingto MIL-E-62014(MO).

3.1.2 Msximum net correctedbrake horsepower. The maximum net corrected
brake horsepowerrating is the m=imum observedhorsepoweravailablefrom
the engine at wide-open-throttle(WOT) conditionsat all engine speeds
within the operatingrangewith all accessories(includingfan air cleaner
and exhaustsystem - see 5.6.5) correctedto standardatmosphericconditions.

3.1.3 Intermittentnet brake horsepower. The intermittentnet brake
horsepowerrating is 90 percent of the maximumnet correctedbrake h0r5e-
power.

1
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3.1.4 Continuousnet brake horsepower.
power rating is 20 observedhorsepowerat

4. GENERALREQUEUIMXNTS

4.1 safety. Nhen installedin the end
high-tynperatureparts so locatedas to become a haze.rdto operatingpersonnel
and equipmentshall be insulatedor guarded. Exhaustmufflersand piping
shall.be 10catedto minimizehazard to operatingpersonnel.

The continuousnet brake horse-
3,602rpm.

item, rotating,reciprocatingnnd

4.2 Use conditions. The installationshall withstandshock load re-
quirementsas specifiedin the end-itemspecification. The installation
shallbe such that the enginewill not be requiredto operatein a tilted
positionof more than 15 degreesfrom the horizontal.in any plane at any
time.

4.3 Design simplicity. The desi~ of the end item shallbe such that
completeremovslof the engine from the driven componentor the driven
componentfrom the engine can be accomplishedwithout the use of special
tools.

5. D?YJ?AILREQUUUMENTS

5.1 Power requirements. The mimum horsepowerrequiredto drive the
end-itemequipmentand power transmissionsystemunder the environmental
extremesspecifiedfor the end item shall not exceed the net centinuous horse-
power rating of the engine unless intermittentoperationis indicatedin
the end-itemspecification,at which time the intermittentpower require-
ment shall not be exceeded.

5.2 Operationalrequirements. The end item desi~ and locationof
hoods and other externalcomponentsshsll not cause the engine to exceed
the operationaltemperaturelimits specifiedin table I under all oper-
ating conditionsand environmentalextremesspecifiedin the end-item
specifications.

Table I. OperationalTemperatureLimits.

LOcation Maximum temperature,
0 F.

Ambient air In vicinityof engine 120
Cylinderhead Under spark plug 475 (500)*
Lubricatingoil In oil s- 265 (300)*
Cooling aiz++ At coolingair outlet 225
Carburetorinlet ai~ Alr cleanerinlet 150
* D-i.ringfirst 10 hours of engine operation.
~ Not applicablefor arctic conditions.

2
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5.3 Maintainability. The engine installationshallpermit maximum
accessibilityfor replacement,a6justmsnt,and repair to all parts of the
engine with minimum di6tWbanCe to adjacentparts of the end item and
without the use of specialtools (see figure 5).

5.3.1 Coolingand startingsystem. Clearanceshallbe providedfor:

(a)

(b)
(c)
(d)
(e)

[:1
(h)

Winding the stsrterrope on the pulley with a gloved hand
(e.mtictype glove).
Operationof the manual throttle control.
Operationof the manual choke control.
Removal of top sheetmete1 cover.
Operationof the oil pan air controlbaffle in its extremePosi-
tions.
Access to electricalhsrness outlet (ten pin connector).
Access to electric starter.
Removal and replacementof voltageregulator.

5.3.2 Fuel system. Clearanceshallbe providedfor:

(s) Carburetoradjustments.
(b) Servicingof the fuel filter.
(c) Connectingan auxiliaq fuel line.

5.3.3 Induction system. Clearanceshallbe providedfor:

(a) Servicingthe air cleaner.
(b) Operationof the air cleanerwinterizationselectorlever.
(c) Observationof the air cleanerrestrictionindicator.

5.3,4 Lubricatingsystem. Clearanceshallbe providedfor:

(s) Removal and insertionof the oil gage rod and for adding oil with
or without a.remnvs.blespout or funnel (see fIgure 5).

(b) Removal and replacementof the oil drain plug and the drainage
of oil. The oil shall drsin completelysad shallnot flow
over my part of the end item. An extensionto the crankcase
drain systemis permissible.

(c) Servicingthe oil filter.

5.3.5 Governor system. Clearanceshallbe providedfor governor spsed
and linkage adjustments.

I
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5.3.6 Ignitionsystem. Clearnnceshallbe pruvidedfor:

(a) Removal and replacementof magneto, sparkplugs, high-tension
cables,breakerpoints, and capacitors,and for adjustment
of the breaker points.

(b) Viewing the ignitiontimiug mark in the windnw on the fan
fl~eel housing.

(c) Adjustmentof the magneto for ignitiontiming.

5.4 Engine mountingrequirements. ‘Phemountingbrackets supplied
with the engine shallbe used (figures6 and 7). The mountingbr8ckets
or enginemountingpads or flanges shallnot deflector deformwhen the
eugine is operatedunder any conditionspecifiedherein.

5.4.1 Vibrationisolation. Suitablevibrationisolatorsshallbe
used when shockmountingis specifiedin the end-item specification
and shallbe equally spacedabout the centerof gravity of the entire
wit. The isolatorsshallbe of such materialand constructionto
preventtransmissionof vibrationor stressesto unisola.tedcomponents.
Figure 8 shows the spacing.

5.4.2 IRsign requirementsfor directmountinK of end-item. The
maximum staticmoment that the fan housingmountingto the engine
crankcasecan absorb without excessivedeformationis 450 lb. ft. and
shall not be exceeded. This moment is not to be confusedwith the
maximum allowablemoment of 1000 lb. ft. used in the drop test calcula-
tions. Cantilevermountingof end-itemsto the engine is prohibited
unless specificallydetailedon Militarydesign drawings. The maxi-
mum allowableshear and end moment loads that may be appliedto the
engine bearingsby such items as belt pulleys,generatorrotors, and
PUMP rotors attached’directlyto the crankshaftare determinedby refer-
ring to figures9, 10, and 11.

5.4.3 Method for calculatingmaximum allowablespringforce. The
followingdesign charts shallbe used to insure that the final epring
force will not apply a “G” magnificationfactor to the weight of the
unit that will cause a moment exceedlug1000 lb. ft., figures12, 13
and 14.

5.4.4 Procedure. The followingprocedureshallbe followedin select-
ing the four vibrationmounts to withstandthe 18 inch free fall shock
load requirementsfor a beam mounted unit, figure 8.

J

(a) Determineweight of the driven equipmente.g., 24o lb..
(b) Select a vibrationisolator,e.g., spring constsnt750

lb/inch (obtaininformationfrom manufacturer).

4
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(c) Calculatethe staticdeflectlonby the follnwingequation.

8
Iiew + Wegtipo.

4k
Where

~o=static deflection- (inches)

k = spring constant= 750 lb/inch

‘eng = weight of engine = 205 lbs.

‘equip = weight of equipmnt = 24o lbs.

Static &flectiOn ~ o= .lb83 inches.

(d) From design chsrt (Figure12) determinemaximum spring
force

F~ = l@t7 lbs.

(e) If the spring forceFs is desiredfor a free fall of 24
inches then read the ratio F~1/F~ = 1.145 from the extra
plot in figure 12
Therefore

F~ = 1847 x 1.145 = 2115 lbs/spring

(f) The general form of the equationfor determin~.ngthe
limitingvalue of the springforceF~ is as follows:

C, D, L, H define the locationsof force reactiOneR1 ~d R2
and inertialforcesFeqtip] and Feng~ see figure8.

We . Weight of engine = 205 lbs.

w
eq = Weight of equipment,lbs.

M = Allowsblemoment on the engine end-itemsupporting
pads = 12 x 1003 = 12,CC0lbs-inches. For calculating
maximum permissiblespringfor drop tests only.

5
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C = Location of engine mount-forcereactionRI with respect to
plane 0.31 inch inward and parallelto face of mounting
pad. - Ins.

D = Locationof equipmentmount-forcereactionRZ with respect
to plane definedfor C - Ins.

H = Locationof engine C.G. with respect to Rl -.Ins.
L = Location of equipmentC.G. with respectto plane defined

for C - Ins.

Substitutionof numericalvalues reducesthe equationto

‘s=3m0[+*)(cD-Lf;~H20‘bs’spri%
Cetermlnationof permlssablespringforce using the generalequation.
Ex&unple

EquipmentC.G. to mountingface, distance= l’.+ inches

L = 7.% + .31 = 8.25 inches

Equipmentleg to mountingface, distance= 10.69 inches

D = 10.69 + .31 = 11.00 inches

H = -1/0 inches (Engineleg, RI, is placed on left side of engine
C.G. see figure 8.)

Engine C.G. locationwith respect to mountingpad face = (10.384+ 1.812
(AirInlet)) = 12.156 inches.

Note: Only numericalvalue of F~ is required,minus sign if it OccWs
can be ignored;ConsiderF~ = 5926 lbs/ spring.

6
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Determinationof maximumpermissiblespring force can be simplifiedby plac-
ing the rigid engine supportR1 in same verticalplane with the engine
inertiaforce or C.G., i.e. make H = O. This reduces the equationfor the
maximum spring force to:

( ++) ~.here
FS = 252.5 1 +

C = 12.196 - .31 = KL.886 inches

~= (U.886 + D) / (D-L) ~is plotted in figure 13

for vsxious values of D..md L, and F~ Is plotted in figure lb-for
various values of ~and Wequip.

Example: IkterminingFS by use of fiwes 13 and 14 where engine support
is assumedto be in line with verticalcenter of gravityplane.

H=O

D = 11 inches

L = 8.25 inches

‘eq = 24o lbs.

~= +8.32 (Figure13)

FS = 3895 lbs./spring (Figure14)

Note: That the maximum spring force of 1847 lbs is less than the maximum
permissibleforce of 3895 lbs. Thereforethe four shockmounts are suitable
if the natural frequencyand total deflectionof the mounts are within the
design specifications.

(g) Wtermine natural frequencyand total deflection,figure15.

For Static deflection 0= .1483inches

Natmal Frequency F=487 CPM

The total deflection = 2.46 inches

F simj.1 not be ~eater than 7’0.perCent of the engine governedspeed.
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5.4.5 Maximum axial.thrust.
appliedto the flywheelend of
case is 1.200lbs.

The =imum axial thrust that can be safely
the crankshaftwithout damage to the cramk-

5.5 Power transmissionrequirement. The tiiven unit shall be connected
to the engine drive shaft by one of the followingmethods and torsional
vibrationdeterminationsshall be made as specifiedin paragaph 5.5.5.

5.5.1 Rigid couPlinK. When a rigid couplingis used, the driven equip-
ment shaft shallbe in accordancewith figure 16 for engine installation,
plus the overhungmoment Shall not exceed the limits specifiedin figures
9 and 10. Materialused in couplingis not specifiedbut it is recommended
that a good quality steel (minimumyield strength100,000PSI) be used to
withstandcyclic stresses.

5.5.2 FlexiblecouplinR. When a flexiblecouplingis used between the
engine and end item the couplingshall provide the correcttorsionalflex-
ibilityand a sufficientdegree of dampeningto insure thnt the maximm
vibrationtorque does not exceed 1394 lb.-in.

5.5.2.1 Shsft alignment. The misalignmentof the engine shaft and driven
equipmentshaft Shall not exceed that shown in figure17.

5.5.2.2 Couplinu instsllation. The couplingflange shall be fastened
to the engine flywheelby a piloted four bolt connection.See figvre 16.

5.5.3 Eelt drive. The V-beltsused shall confomnto MIL-B-1104O.

5.5.3.1 Pulley alignment. The alignmentof the pulleys shall insure
optimum belt life and power transmission. The belt load transmittedthrough
the power take off shall not exceed the limits as specifiedin figure 9.

5.5.3.2 Pulley installation. ‘he pulley shsllbe fastenedon the engine
flywheelby a piloted four bolt connectionsimilarto figuxe 16.

5.5.4 Gear drive. When an independentreductiongear drive is used
it shallbe coupledto the engine througha suitableflexiblecoupling,
paragraph5.5.2.

5.5.5 Method for calculatingtorsionalvibrationstresses. Safe tOr-
sionnlvibrationnatural frequenciesfor the engine are above 12,000 vi-
brationsper minute (VFM). Natural frequenciesbelow 12,OCQ VPM can cause
shaftbreakageand equipmentfailure. The procedurein 5.5.5.1 shall be
used to match the polar moment of inertia of the end-itemrotatingmass and
the couplingadapter shaft stiffnessto the engine. If the design of the
end item dictatesthat the naturelfrequencybe below 12,000 VPM, a complete
torsional.mmLysisis mandatory.

8
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5.5.5.1

(El)

(b)

(c)

(d)

Frocedurefor directlyconnectedend item.

Determinerotatinginertiaof end item fro!nparagraph10.4 of
appendix.
Lkterminestiffnessof shaftingbetween flywheeland inertia
mass see Figure 19. Use minimum shaft diameterin the span and
the length of span from flywheelto attachedinertiamass. Min-
imum diametersectionshouldbe at least 10 percent of length
of span.
&termine system torsionti natural frequencyfrom figure 18,
using inertla mass and shaft stiffnessvalue determinedabove.
Remembernatural frequenciesbelow 12,000 VPM can be dangerous
to the equipment.
Example:

End item inertia

~2 . 182 lb. in2

Inertia= WF@ . .471 lb. in. sec2 mass units
386.4

Shaft length from flywheelto inertiamass = 12 in.
Minimum shaft diameter= 1.00 in.
Stiffness. .99 x 105 in. lb./radian (figure19)
System natural frequency= 5200 VPM

This frequencyis in the high torsionalstress zone and can not
be used. Increasingthe shaftminimun diameterto 1.500 inches
will increasestiffnessto 5.0 x 105 in. lb./rad. and result in
a safe natural frequencyof 12,000WM.

5.5.5.2 fioced~e fOr flexiblecouplingconnectedload. Since the COUP-
ling stiffnesswill vary the natural frequencyand in turn the critical
speeds for any particularapplication,the charts for a rigid couplingcan
not be used. A completetorsionalanalysisshallbe made utilizingthe
selectedcouplingstiffness. The maximumvibrationtorque shall not exceed
1394 lb-in.

5.6 Miscellaneousdesign requirements.

5.6.1 Alteration. The
end-itemmanufacturerfor

,/

engine shall not be altered in any manner by the
assemblyor installationpurposes.

9
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5.6.2 Fuel t~k. The capacityof the fuel tank for the end item may be
determinedfrom Table III. The locationof the fuel tank and uimum allow-
able length of fuel supply line sheJJ.not exceed the limits specifiedin
figure20.

5.6.3 fiel lines. Fuel lines shall be instaUed so that they will not
be subjectedto fatigueor chafingfrom vibrationor be under strain due
to sharp radii or other causes, shall containno loops, dips or rises which
will cause vapor locks or water freezepoint, and shallbe protectedagainst
excessivetransferof heat from other engine components. Clips, braces, or
brackets shallbe used to fasten all piping to the engine.

5.6.4 Coolingair outlet. Adequateclearanceor bafflingshall be pro-
vided to prevent recirculationof coolingair, figures 5 and 21. .

5.6.5 Exhaust system. The back pressureof the exhaust system,includ-
ing the muffler, ska.11be measured2 inchesbehind the manifoldoutlet in
the exhaustpipe or muffler inletpipe appliedto the engine and shall not
exceed 20 inchesof water at WOT and maximum governedspeed of the end item

5.6.6 Air cleaneritiet. The air cleanerinlet shallbe free from ob-
struction.

5.6.7 End item wiring diagrmn. Figure 28 shows a recommendedend-item
wiring diagramfor engine control.

Custodians: Preparingactivit~:

Army - MO(mDL)
Navy - YD

Army -MO(ERDL)

Air Force - 82

Review activities;

Army - MO
Navy - YD, MC
Air Force - 82
DSA - CS

User activities:

a

Army - MI, EL
Navy - None
Air Force - None ProjectNo. 2805-005’7

10
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10

10. APPENDH

10.1 General descriptionof engine. The model hAC84 Military @sign
engine is a horizontal-opposed-k-cylinder,overheadvalve, air-cooled,
spark ignition,k-cycle,gasolineengine. Performancecharacteristics
of the engine are shown in figure 4. Figure 1 and 2 are photographsof
the Mndel 4A084Military Design engine illustratingthe major components
on the drive and accessoryends, respectively. The installationdrawings
in figure 3 illustratethe overall dimensionsof the engine,the location
of the major components,snd the detaileddimensionsof the engine mounting
flanges,equipmentmounting flange and power take-offflange.

10.2 Engine specifications. The engine specificationsare presentedin
table II. In additionthe followingparagraphsdescribecertainfeatures
and componentsin mare detail.

10.2.1 Fuel Pump. The fuel pump is a single acting diaphrsgm-type
PW rated fOr a staticpressurerange between 1.5 psi minimum to 5.OO
psi maximum,measuredat a point 16 inches above fuel pump outlet with
pump cam action at 1800 rpm. The flow pressurehead is between 1.75 psi
and 3.00 psi with a normal head ,;ressureof 2 psi. The rated capacityof
the pum$ at 36OO rpm engine speed is 5 gallonsper hour.

10.2.2 Exhaust system. Tne engine exhaust system is comprisedof single
exhaustmsnifold outletson each side of the engine. The exhaustoutlet is
a two-holeSAE flangeby which the mufflermay be attached,figure 22.
Cnre should be exercisednot to overstressthe exhaustmanifoldby hanging
unsupportedweight on the end of the exhsustflange creatinga large over-
hung moment.

10.2.3 Cooling system. A single cooling-heatingsystem is providedto
insure satisfactoryoperationover the specifiedtemperaturerange from
minus 25° F. to plus 120° F. Cooling air is providedby a centrifugalfan
integralwith the die cast aluminumflyvheel. The coolingair of the
pressure system is passed over the top portion of the cylinderbarrel and
is dischargedacross the bottom of the engine oil pan as well as below the
cylindersand cylinderheads. The system is designedto maintain safe
engine temperaturesover the entire load range. At rated speed, the air-
flow is 1900 cubic feet/minute,figure 21.

10.2.4 Stating system. The standardengine is equippedwith a starter
rope, and a 2k volt electricstarting system. The torque effort to turn
the engine (withoutend-item)at vsrioustemperaturesis shown in figure 23.
I’igure29 shows the wiring diagrsm for the electricstarter.

l-l
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10.2.5 Manual throttlecontrol. This engine is equippedwith a manual
throttlecontrolfor operationbelow the governedengine speed. The
governedengine speed is set for 3600 rpm by the manufacturer. If a remote
throttlecontrolis required,a simple cable control can be attached,
figure 24.

10.2.6 ManuFJ choke. The engine is equippedwith a manual choke cable.

10.2.7 Electricchoke. The engine is equippedwith a 2k volt solenoid
actuatedchokewhich is fully closedwhen the starter is energized. This
electricalchokingsystemalso incorporatesa bhetal switch to prevent
chockingwhen the engine is startedafter the engine has attainedoperat-
ing temperatures.

10.2.8 Tachometer. The engine is equippedwith a mechanicalSAE (heavy-
drive) tachometerdrive, figure 26.

10.2.9 High oil temperaturecontrol. The standardengine is not equipped
with a high oil temperaturecontrol. fi the event one is requiredthe
engine is equippedwith two oil drain plugs and one can be removed to per-
mit installationof a high oil temperaturecontrol,figure 27.

10.2.10 Iow oil level pressure cut off switch. The engine is equipped
with a low oil pressure cut off switch. This switch is providedwith two
terminals. b one terminalthe contactsare normallyopen and in the other
terminalthe contactsare normallyclosed. For the majorityof end-item
applicationsthe nO=y C1Osed contactscan be used to gIound out the
ignitionwhen the engine oil pressuredrops below 16 to 18 psi. A method
to overridethis switch for startingmust be providedby the end-item
system design.

10.2.11 Battery charging. The engine is eqtippedwith a permanent
~~et alteIT18t0r enclosedbehind the rope startingpulley with voltage
regulationcontrolledby a solid state regulatormounted.as shown in
figure1. This system regulateson 28.5 ~ .5 volts N and will not ex-
ceed 30 volts D2 wit~out a battery in the system.

12
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10.2.12 Electricalwiring. Figure 25 is a schmaticwiring diagramof
the engine system.

Table II

Engine Specifications

A.

B.

c.

Model 4A084

Engine

Number of Cylinders

Bore, Inches

Stroke,inches

Total Displacement,cubic inches

Rated HorsepoWerat 3600 rpm

Maximum Horsepowerat 3@0 mm

Maximum Torque at 2000 rpm, lb,ft

CompressionRatio

Speed Range, rpm
(for continuousoperation)

Fuel System

Fuel, Pump

Fuel Filter

LubricationSystem

LubricationSystem

4

3.00

3.00

84.8o

20.0

33.3

60.3

6.8:1

Xmo - 4000

diaphr~

MIL-STll

force feed

Oil Sump Capacity (withoutfilter)
pints 8.o

Oil Consumption,at Rated
Load and Speed, lb/bhp-hr. .005 avere.gefor 1500 hrs.

of operation

13

Downloaded from https://www.everyspec.com



MIL-STD-1401

D.

E.

F.

14

Ignition

Timing 28” BTDS

IgnitionSystem magneto

Spark Plug 18 mm

GovernorCharacteristics

Speed Re@Ja.tionpercent 3

Rated Load Speed, rp!n 36Q0

No Load Speed, rpm 3798 maximum

Engine Speed Stability(at constant
value of load) percent

Maximum Speed SurgingCharacter-
istics Rated Ioad to No had,
seconds

No Load to Rated Load, seconds

MECIimUmSpeed Change during
surgingperiod, percent

Speed Regulation,Rated Load to
No Load (Overspeed), rpm

Speed Regulation,No Load to
Rated Load (Droop), rpm

Engine and Accessories

Air Cleaner

CrankingSystem

Main Bearings

Crankshaftrotation,viewed from
drive eud

+ l/2 of 1

6

4

5

288 maximum

216 U-

dry type, cleanable
element
rope and electric

copper-leadon steel
backing

counterclockwise

d
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Dry Weight,pounds

Life betweenmajor overhaul
or rebuildhours

G. Over-AllDimensions

Height, Inches

Length, inches

Width, inches

H. &vironmental Extremes

~gine Operation(Self Sustaining)

Engine Storage

Engine StartingCapabilitywithout
preheat

HumidityExtreme,percent
RelativeHumidity

Tilt Operation,degrees in amy
Plane (maximum)

Maximum elevationfor rated
power, feet

205

1500

21.94

24.25

27.81

+120° to-25eF.

+160 to-80e F.

+120 tO -25” F.

85 at 85” F.

15

5000 ft.

10.3 Fuel consumption. The fuel consumptioncharacteristics(at
3600 rpm) of the 20 BIF Military design engine are presentedin table III.

Table III Fuel Consumption

Horsepower(3600rpm) 5.0 10.0 15.0 20.0 25.0 30.0 35.0,
AverageFuel Cona,umption, 1.47 2.03 2.45 2.6 3.17 3.7 4.2
gal/hour

10.1!Moment of inertiaof end-item. Iktenninethe polar moment of inertia
of a balancedpivotedmass which is not easily removableor to handle,such
as the rotor of an electricmotor, as follows:

15
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(a) Supportthe rotatingmass in a horizontalplianeon aoti-
frictionbearingsor on knife edges.

(b) Attach a known weight,W, to the mass at a distance,L,
from the axis of rotation. (Whenthe mass is not accessiblesnd the
SM rotateswith it, attach the weight to the shaftwith a light
rigid rod of lengthL).

(c) Set the system in oscillationat amplitudesof 10 degrees
or less snd measure the period T.

(d ) Determ.lnethe moment of inertia.siog the followingformula:

“WA-+1
Where

J = moment of inertia,lb-in-sec2

W = weight of msss, lbs.

L = length of rod, inches

T = second/pericd

G = accelerationof gravity= 386 in/sec2

16
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3.
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sheet Metalshroud 8.
‘lbP cover 9.
011Dr8inPlug 10.
PlyvheelPanEOuOinS 11.
FlywheelPan 12.
En@ne MOunt%ngSracketa 13.
nmmss connector (10 Pin)

SNk PIu&
EighmmsionLead@
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lb. Alr Pllter Restriction I@i_tOr 21. Gil Filter
15. AirCleaner 22. 2xb.~ttmifila
16. 011Pillltbead DiPStick ~~. Rocket20xCover
17. OilIhalnPlug. HsJlualalokecontrol
18. AirIntakeFreheater 25: AltenmtorRotord Row Starter Pulley
19. FlexibleAir Et 26. QOvernOr
20. oil Fan 27. En@= Ikmnt.ille2Jadet
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TORQUE
(FT. LBS.)

INTERMITTED NT BHP

CONTINUWS (RATED) BHP

\ 20

60 ‘~ 10
MAXIMUM TORQUE

56
\

52
\

48 1.0

44 0.9

0,8

0.7

0.6
MAXIMUM HP (W.O.T) - B.S. F. C.

BRAKE
HORSE
PowER

I I I I I !4).5
2000 2400 2s00 3200 3600 4000

ENGINE SPEEO-RPM

MAXIMUM BHP CURVE DEVELOPEO BY LABORATORY TEST ENGINES. PRODUCTION
ENGINES OEVELOP NOT LESS THAN 29.75 MAXIMUM BHP WHEN SHIPPEO, ANO
NOT LESS THAN 33.3 MAXIMUM BHP AFTER RUN-IN TO REOUCE FRICTION.

INTERMITTENT HORSE POWER RATING OF EACH ENGINE IS APPROXIMATELY 90%
OF MAXIMUM HORSE POWER WHICH THE ENGINE WILL PROOUCE FOR SHORT
PERIoDs OF CONTINUOUS OPERATION.

CONTINUOUS HORSE POWER RATING OF EACH ENGINE IS APPROXIMATELY 5770
oF MAxl MuM HoRs E poWER RATING AT ANY GlvEN spEEo IN OpERAT,NG
SPEEO RANGE. THIS POWER RESERVE PROVIOES AGAINST LOSSES RESULTING
FROM ALTITUOE ANO HIGH TEMPERATURE OPERATION, NORMAL WEAR, ANO
MANuFACTURING TOLERANCES.

OATA CORRECTEO TO STANOARO CONDITIONS (29.92” HG 8 60” F)

FIGURE 4. PERFORMANCE CHARACTERISTICS

20 CX-478
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NOTE:
FOR ARCTIC CO ND1TIONS ALLOW CLEARANCE FOR
HE@xY GLOVES TO SERVICE AND OFERATE ENGINS

FI G URE 5. M A INTEN A N C E C LE A R A N C ES

21

D X-479
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.1793 (NO. 7 MFRS STO)
.L:7

APPLY PART NO.
PER MIL-STO -130

~+ OIA
~
I.985

4 HOLES
\

,

;R

& q
j,;.’ ‘1 “6,6,

+*l=&--

+ ,~

t-16
BOTTOM OF ENGINE

(pAN STUDS)

FI G URE 6. E N G IN E FR O NT
M O U NTIN G BR A C KET

z C X-480

aD
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I
LzL-F=1.250BAsIC

+

, 1.26S_
1.235

r

L

+

L!=L!J \=,,A
1.745 .342

2 HOLES
~

~ 2.485

d-r@1,470‘:R __.m%l

,656

T
~.1793 (N0.7, MFRS STo) /

/
BOTTOM 9F ENGINE J

(PAN STUDS)

FI G URE 7 EN G INE RE A R

M O U NTIN G BR A C KET

C X-481 ‘ ~
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DATUM PLANE~ I

— —

-’-w- c-i
IF SPRINGS ARE ATTACHED TO
LEGS AT RI AND R2 ABOVE BED I
PLATE, THEN IT IS IMPERATIVE,
THAT D=a+H- (b-L).

I

+4!+3
IF SPRINGS ARE ATTACHED BELOW BED PLATE
AT FS THEN DISTANCE Lm FROM THE PLANE
OF THE C.G. MUST BE USED.

FIGURE 8. BEAM MOUNTING INSTALLATION
FOR ENGINE WITH DIRECT MOUNTED EQUIPMENT

21$ CX-482
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FI G URE 9.

A LL O W A BLE

o

LS=MAXIMUM LOAD (SHEAR) -LBS.

P O WER T A KE O FF END
MOMENT & LOAD DIAGRAM

25

CX-483
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35

30

25

20

15

10

5

0 100 200 300 400 500

‘s
= MAXIMUM LOAD (SHEAR) -LBS,

FIGURE 10. PdWER TAKE OFF END
MAXIMUM ‘DISTANCE FOR

OVERHUNG LOADS
CX-484
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FI G URE ii.

LS=MAXIMUM LOAD (SHEAR) -LBS,

A C C ESS O RY END ALLOWABLE

MOMENT & LOAD DIAGRAM
:7

CX- 485
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F~ = Weng+ Wequi P(I+JGT)

h ’18 INC: DROP
Wena = 205 LBS.
K = SPRING CONSTANT fLBs./lN.J
80= Weng+Weqip

4K

.2

B

.4

0 10 20 30 40
h = OROP- INCHES

8.s STATIC oEF~cTloN . lN~H~s

FIGURE 12. MAXIMUM SPRING

FORCE-VIBRATION MOUNTS

CX-486
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●

DIsTANCE D-INCHES

FIGURE 13. FACTOR y WHEN H = O
29

CX-487

I
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wEQ=EQUIPMENT WEIGHT .LBS

FIGURE 14.MAXIMUM PERMISSIBLE
SPRING FORCE (PER SPRING) FOR BEAM

MOUNTING WHEN H=O

CX-488
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8.= STATIC DEFLECTION -INCHES

FIGURE 15. NATURAL FREQUENCY
AND TOTAL DEFLECTION DIAGRAM

CX-489
31
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32

GRWND SURFACES MUST BE

H
T

1/8

1A.

FIGURE16. FLYWHEEL COUPLING ADAPTER
(NOT AVAILABLE AS G.FE.)

Cx- 490 I
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ENGINE PTO
EXTENSION >

u

NOTE:

[

END ITEM SHAFT
OR EXTENSIONrCLAMPS

/

—e—..—4

RUNOUT INDICATOR
l-- .015 MAX. T. I.R.

RADIAL MISALIGNMENT

_ .030 MAX. TOTAL
AXIAL MISALIGNMENT

WIRES

FOR RIGIO COUPLINGS A MAX OF.C96 TI.R RUN OUT SETWEEN SHAFTS

FIGURE 17. SHAFT
(FLEXIBLE

ALIGNMENT METHOD
COUPLING)
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SYSTEM NATURAL FREQUENCY- V. F?M. X 1000

FIGURE 18. TORSIONAL TUNING CURVES
DIRECT COUPLED END ITEM

34 CX- 492
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x

2.0
CONNECTING SHAFT STIFFNESS

1.8 T)

-1
~ 1,0
—

I 1 h 1 ( 1

I

o 2 4 6 8 10 12 14 16 18 20

SHAFT LENGTH– INCHES

FIGURE 19.COUPLING ADAPTER
SHAFT STIFFNESS

CX-493
35
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TOP VIEW

I FT. MAX.

l---—
‘T. MAX .

-.-J carburetor-d‘“”p
w

NOTE:

MAXIMUM LENGTH OF FUEL SUPPLY LINE -10 FEET.

FI G URE 20. M A XIM U M LIM ITS F O R

FUEL T A N K L O C A TI O N

36

C X-494
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❉

2000 2400 2800 3200 3600 4000

ENGINE SPEED -R. P.M.

FIGURE 21. COOLING AIR
CAPACITY

Cx -495 3
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r-l4-1/4

DIA.

1-1/2

+

+

1-11/32

2-5/0
60”

SIDE MUFFLER

NOTES:

1. MAXIMUM BACK PRESSURE 20 INCHES OF WATER

2. USE A FLEXIBLE TUBE CONNECTION FOR INSTALLATIONS
WHERE THE MUFFLER IS NOT OIRECTLY ATTACHEDTO
ENGINE

3. DO NOT CANTILEVER MUFFLERS ON THE EXHAUST
MANIFOLD. EITHER SUPPORT TH”E MUFFLER OR THE
END OF THE EXHAUST MANIFOLD

FIGURE 22. TYPICAL MUFFLER

38 CX-496
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42

35

30

25

m

15

10
-60 -40 -20 0 20 40 60 80 100 120

AMBIENT TEMPERATURE, 0 F

FI G URE 23. ST A RTIN G

T O R Q UE RE Q UIRE M ENTS
39

CX-497
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I

A

r / I ( I
‘ 3ECREASE S’PEEC

INCREASE OR
GOVERNED SPEE[

I

VIEW A-A

NOTE: USING THIS THROTTLE CONTROL AS SHOWN, THE STANDARO
“GOVERNOR IS THEN USEO AS AN OVER SPEED GOVERNOR.

FIGURE 24. MANUAL THROTTLE CONTROL

m CX-498
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TYP STK

FI G URE 25. ENGINE WIRING DIAGRAM

DX-499
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ADAPTER FOR ENGINE MOUNTED TACHOMETER
~

16 MIN

1

,.

FI G URE 26. TYPI C A L T A C H O M ETER
INST A LL A TI O N ( M E C H A NI C A L)( N O T

A V A IL A BLE A S G .FE.) ‘

42

C x- 501 a
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p

,.

I

L? u!zEE” ”

vAPOR

&

PRESS
=F

f,~}
HELIT

,-
rn —–--.—.—

I /

— TERMINAL
SWITCH

+? SECTION A
AOAPTER

FI G URE 27. TYPI C A L HI G H O IL TE M PER A TURE

C O NTR O L INST A LL A TI O N & D I A G R A M (N O T
A V A IL A BLE A S G FE)

C X-500
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+ Ilpll -
24 VOLTS

Low g~LTP~~;.5wRE

(DEPRESS WHEN STARTING)

#l SLAVE RECEPTACLE

I) / (

START
BUT TON

d-

‘1

I IL
1 I \

I r’1 I I I
1 I 1 1 I I

[AIBICIDIEIFIGIHIIIJI
NOTES:

1. SEE ENGINE WIRING DIAGRAM (FIG 25) FOR
A THRU J CONNECTIONS.

2, DESCRIPTION OF RUN- START, STOP SWITCH DP DT:
CONTINUOUS KEYWAY IN EACH THROW POSITION:
MIN RATING IS 10 AMP@ 100 VOLTS

3. START BUTTON NORMALLY OPEN, LOW OIL PRESSURE
CUT OUT NORMALLY CLOSED.

FI G URE 28. END ITEM WIRING DIAGRAM
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I
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J

1/
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. STARTER
MOTOR

FI G URE 29. M ILIT A RY ST A N D A RD
ELE C TRI C ST A RTER WIRIN G DI A G R A M
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