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MIL-STD-1402

1. SCOPE

1.1 Ceverage. This standard covers the reconmumded installation proce-
dunes for the model 2A&2, 10-hp Military design engine.

1.2 Objective. The objective of this standard is to Insure compatibility
of the engine and the end item of equipment.

2. REHZRNNCED DOWMRWS

2.1 GOve-ntel. The issues of the follewlng decuments in effeet on the
date of invitationfor bids form a pert of this
specifiedherein.

SF3?.CIFIOATIONS

MIL-B-ll&O - Belt, V; Engine

steuderd to the extent

Accessory Drive.

MIL-E-62014(M3) - Eng5nes, Gasolina, Air-Cooled, Industrial-
-, 4-CYcle, 10 @ 20 Net Continuous
Horsepxer.

(Copies of specificationsrequiredby suppliersin connectionwith specific
procurementfunctionsshouldbe obtained frem the procuring activity or as
directed by the contracting officer.)

3. IEFRJ171!IONS

3.1 Definitions. For the purpose of this standard, the follewlng
definitions shall apply.

3.1.1 The Military daslgn engine,mdel 2A042. A horizontally pposed,
2-cylinder, air-cooled, overhead-valve, *2-cublC-tich-dispkewn&~oMne
engine having a rating of 10 net continuers horsepower at 3,&x) rpm (see
fisures 1, 2, 3, sad 4) confox to MIL-E-62014(IK)).

3.1.2 ~- net,col.~cte.dbr.,kehome~m~. The maximumnet corrected
brake horsepower rating is the maximum observed horsepwer available from
the engine at wide-open-throttle (WOI!)conditions at all engine speeds
within the oparating rauge with all accessories (including fan, air-cleaner
and exhaust system - see 5.6.5) correctedto standard atmospheric conditions.

3.1.3 Intermittentnet brake horsepower. The intermittentnet brake
horsepowerrating is 90 percent of the mxiunu net corractedbrake horsepower.

3.1.4 Continuousnet brake hersepowar. The continuousnet brake horse.
pewer rating 1s 10 horsepowerat 3,600 rpm.

1
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4. GENERALREQUIREMENTS

4.1 s. When installed in the end item, rotating, reciprocating and
high-temperature parts so located as to become a hazard to operating psreonnel
and equipuent shall be insulated or guarded. Exhaust mufflers amd piping
shall be located to minimize hazard to operating personnel.

4.2 Use conditions. The installationshill withstand shock load require-
ments as specified in the end-item specification. The instal.lation shall be
such that the engine will not be required to operate in a tilted position of
more than 15 degreesfrom the horizontalin my plane at any time.

4.3 Iksigu simplicity. The design of the end item shail be such that
complete removal of the engine from the driven component or the driven
component from the engine can be accomplished without the use of special tools.

5. IETASL REQUIMMENIS

5.1 Power requirements. The maximumhorsepowerrequiredto drive the end-
item equipmentand power transmissionsystemunder the envlnmmental extremes
specifiedfor the end item shall not exceed the net contl.nuoushorsepower
ratingof the engineunless intermittentoperationis indicatedin the end-
item specification,at which time the intermittentpower requirementshall not
be exceeded.

5.2 operational requirements. The end item design and location of hoods
end other external components shall not cause the engine to exceed the opera-
tional temperature limits specified in table I under all operating conditions
and environmental extremes specified in the end-item specifications.

Table 1. Operational Temperature Limits

Immtion Maximumtemperature,‘F.

Ambient air In vicinity of engine.
Cylinder head Under spark plug R (5CO)*
Lubricatingoil In 011 sump 265 (300)*
Coolingai.- At coolingair outlet 225
Carburetorinlet aiN+$ Air cleaner Inlet 150

* During first 10 hours of engine operstlon.
* Not applicablefor arctic conditions.

2
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MIL-STD-1402

5.3 Malntainabilitx. The engine installation shall permit maximum
accessibility for replacement, ad.justu.ent,and repair to all parts of the
engine with disturbance to adjacent Parts of the end Item without the use of
sFecialtools (see figure 5).

5.3.1

(a)

5.3.2

(a)
(b)
(c)

5.3.3

(a)
(b)
(c)

5.3.4

(a)

(b)

(c)

5.3.5 Governor system. Clearance shall be provided for governor speed
and linkage adjuatmsnts.

Cooling and starting system. Clearance shall be provided for:

Winding the starter ro~ on the pulley with a gloved hsnd (arctic
type glove).
Operation of the n!amualthrottle control.
Operation of the -ual choke control.
Removal of top sheetmetal.cover.
Operation of the oil pan air control baffle In its extreme positions.
Access to electricalharnessoutlet (ten pin connector).
Access to electric starter.
Removalsnd repls.cemsntof voltage regulator.

Fuel system. Clearanceshall be providedfor:

Carburetoradjustments.
Servicingof the fuel filter.
Connectingan auxilia~ fuel line.

Jnductionsystem. Clearanceshall be providedfor:

Servicingthe air cleaner.
Operation of the air c@aoer Winterization selector lever.
Observation of the air cleaner restriction Indicator.

Imbricating system. Clearance shall be provided for:

Removal and insertion of the oil SS& rod and for adding oil with
or without a rewvable spout or funnel (see figure 5).
Renwval.and replacement of the oil drain plug and the drainage of
oil. The oil shall drain completely and shall not flow over any
part of the end item. An extension to the crankcase draio eystem
is&rmissible.
Servlcing the oil filter.

5.3.6

(a)

(b)

(c)

Ignition system. Clearance shall.be provided for:

Removal and replacement of spark plugs, high-tension cables, breaker
points, and capacitors, and for adjustment of the breaker points.
Viewing the i@tion timing mark in the window on the fen flywheel
housing .
Adjustment of the magneto for ignition timing.

3
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MIL-sTo-1402

5.4 Engine mounting requirements. The mounting brackets supplied with the
engine shall be used (figures 6 and 7). The mounting brackets or engine
mounting pads or flanges shall not deflect or deform when the engine is
operated under any condition specified herein.

5.4.1 Vibration isolation. Suitablevibrationisolatorsshallbe used
when shock nmuntingis specifiedIn the end item specificationnnd shall be
equally spaced about the center of gravityof the entire unit. The isolators
shallbe of such materialand constructionto prevent transmissionof vibra-
tion or stressesto unisolatedcomponents. Figure 8 shows the spat ing.

5.4.2. k3i~ requirements for direct uounting of end-item. The maximum
static moment that the fan housing mounting to the engine crankcase cam
absorb without excessive deformation is 450 lb. ft. and shall not be exceeded.
This moment is not to be confused with the maximum allowable moment of 1(X3O
lb. ft. used i. the drop test calculations. Cxnt ilever mount ing of end-items
to the engine is prohibited unless specifically detailed on Military design
drawings . The maximum allowable shear and end ukxnent loads that may be

applied tO the engine beaings by such items as belt pulleys, generator rotors,
and pump rotors attached directly to the crankshaft are determined by refer-

‘* tO fi~S 9, 10 amd 11.

5.k.3 Method for calculatingmaximum allowablespring force. The followlng
designcharts shall be used to Insure that the final spring forcewill not

!,,,
aPPIY a G +Ificatlon factorto the waight of the unit that will.came
a moment exceedinglWCl lb. ft., figure 12, 13 and lk.

5.k.k Procedura. The followlngprocedureshall be followedin selectimg
the four vibrationnmunts to wlthstsndthe 18 inch free fall shock load
require~nts for a beam-urmntedunit, figure8.

[
a) Determine waight of the driven equipment,e. g. 116 lbs.
b) Salect a vibrationIsolator,e.g., springconstant1654 lb/inch

(obtaininformationfrom manufacturer).
(c) CalcuJatethe static deflectionby the followingequation.

8
Weng + Wequip

‘=~

8; :3$ dele~ -&n@s~ch

‘ew = weight of engine . 150 lbs.
‘equip weight of equipmant= U6 lbs.
Static deflectiion$0 . .0402 Inches.

(d) From design chart (figure 12) determl.nemaximum spring force.
FS . 2058 w.

J+
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(e)

(f)

MIL-STD-1402

If the spring force ‘s is desired for a free fall of 24 inches then
read the ratio F~1/F~ = 1.130 from the extrs plot given in fIgure
12. Therefore

FS = 2058 x 1.130 = 2326 lbs/spring

The general form of the equation for determining the limlting value
of the spring force FS is as follows:

C, D, L, H Define the locationeof force reactionsRl and + and inertial
forcesFequiP snd Fens (see figure8.)

we . Weight of epgine . 150 lbs.
Wq . Weight of equipment, lbs.
M = Allowable ntxcenton the engine-end item supporting pads = 12 x

1000 = 12000 lbs. - in. For calculating Hlmum permissible
spring for drop tests only.

c . location of engine mount-force resction RI, tith respect tO
plane 0.31 inch inward and pnrallel to face of mounting pad. . in.

D = location of equipment nmnt-force reaction ~ with respect to
plane dafined for C. - in.

H= Location of engine C .G. with respect tO RI - ill.
L = Iocation of equipment C .G. with respect to plane defined for

c - in.
Substitution of numerical values reduces the equation to:

F* . 3C03
( )(
l+lJ& C+D

)

lbs/spring

‘eq C(D-L) + m .125/weq

Determination of permissible spring force ualng ;he general equation.
Example .

Equipment C .G. to datum plane distance.7.69
L = 7.69 + .31 . 8 inches

Equipmentleg to mounting face, distance= 5.69 inches
D = 5.69 + .31 = 6 inches
H = -k inches (e i.ueleg, Rl, is plsced on left side of engineC.G.

7(see figura8 )
Engine C.G.locationwith respectto nnuntingpad face .7.268 + 1.812 (AIR
IN12!r)= 9.08 inches

C = 9.o8 - .31 - k = 4.77 inches

~:&[+~j~,~j~;60150U; ‘l8261bs/s~-

5
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MIL-RTD-1402

Determination of maximum permissible spring force cm be simplifiedby placinR
the rigid engl.nesupport R1 in ssme vertical plane with the engine inertls
force or C.G., i.e. mske H = O. This reduces the equation for the maximum
spring force to:

!f~= 342

()

l+lJQ ~where

‘eq
c .9.08 - .31. 8.77 inches

~=@.7’’7+D),(D- L). ‘&% pletted in figure 13
for various values of D and L; amd FS is plotted in fIgnre 14 for various
values of ~tula Wequip.

Exsmple: DetermineF= by use of figures13 and lb wham engine supportis
assumedto be in llne with verticalcenter of gravityplane.

Note: That the nW@IUM spring forceof 2Q58 lbs. is less thsn the msximum
pemrisslbleforce of 58CX3lbs. Therefore,the four shockmmts are suitable
if the natural‘frequencysnd total deflectlonof the mounts are Within the
design specification.

(g) D=texm.inenatural frequency and tntal deflection, figure 15.
For static deflection o = .0402
Natural frequency F = 930 CFM

..,.,,,... The total deflection . 1.24 inches
F shall not bs grsater than 70 percent of the engine governed speed.

5.4.5 Maximum axial throst. The mxlmun axial thruct thst can be safely
appliedto the fQuheel end of the crankshaftwithout dmage to the mankcsae
is 4C0 lbs.

5.5 Fowar transmissionrequireuente. The drtmn unit shall be connected
to the engine drive shaft by one of the followingmthods and torsionalvibra-
tion detemlnations ehall be msde as swcified in PS~ph 5.5.5.

5.5.1 Rigid coup-. When a rigid coupllngis m ed tha driven equipmsnt
shaft shallbe In accordancewith flgurs 16 for engine installation,plus the
overhungmuent shall net exceedthe limits specifiedin figure9 and 10.
hkiterlalused in ceupllngis net spsci.fledbut it is recommendedthat a good
qUS.1.itYsteel (lC0,000PSI IIIfniUNMyield strength)be used to withstand
cycllc strpsses.

6
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5.5.2 Flexible coupli~. When a flexible coupling 1s used between the
engine and end item. The coupling shall provide the correct torsional
flexibilityy and a t?ufficient degree of dampening to insure that the wimum
vibration torque does not exceed 2790 lb. in.

>.5.2.1 Shaft alignment. The misalignment of the engine shaft end driven
e@PUtent shaft shall not exceed that shown in figure 17.

5.5.2.2 COUP1ins inetsllation . The coupling flange shall be fastened to
the engine flywheel by piloted 4 bolt connection, see figure 16.

5.5.3 Belt drive. The V-belts used shs.1-lconform to MIL-B-l@#3.

5.5.3.1 Pulley al.ignment. The alignment of the pulleys shsll insure
optimum belt life and power trsmsmiesion. The belt load transmitted through
the pcwer take off shall not exeeed the limits 8s specified in figure 9.

5.5.3.2 Pulley Inst.sllation. The pulley shd.1 be fastened on the engtie
flywheel by a piloted 4 bolt connection similsr to figure 16.

5.5.4 Gear drive. When an imiependent reduction gear drive is used it
shall be coupled to the engine through a suitable flexibls coupling,
*Y=@s.ph 5.5.2.

5.5.5 Methd for calculating torsionalvibrationstresses. Safe torsional
vibrationnstural frequenciesfor the engine .sreabove 12,000vibrations
per -te (V@. Natural frequenciesbelow 12,000W can cause shaft
breakageand equipnentfailure. T& p~cedu.rein 5.5.5.1shall.be used to
natch the polJN moment of Inetiiaof the end-itemzmtatingmsss and the
couplingadapter shaft stiffnessto the engine. If the designof the end
item dictatesthat the natural frequencybe below 12,0CX3WI& a complete
torsional Smaly5is is mandatory.

5.5.5.1 PrOcedwm for directlyconoectedend item.

a.

b.

c.

d.

titermine rotating inertia of end item from psregraph 10.4 of
Appendix.
Determine stiffness of shafthg between flywheel end inertia msss
(see figure 19). Use minimum shaft diameter in the span end the
length of span from flywheel to attached inertia mass. Minimum
diameter section should be at least 10 wrcent of ler@h of men.
Determine systemtorsional natural fre&ency from fi& 18 u&
inertia msss ad shaft stiffness value determined above. Remember
natural frequencies below 12,000 VF?4cao be dangerous to the
equipment.
E~le.
End item inertia, WR2 = 182 lb. ins.2

Inertia - WR2 . .4’71lb-in sec2 (Mass Units)
m

Shaft length from flywheel to inertia msss . 12 inches
Minimum shaft diamster = 1.CO in.

7
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Stiffness . .W x 105 in. lb/rsdia.n. (See figure 19)
System natural frequency = 4600 ‘TFt.!
This frequency Is in the high torsional stress zone and cannot be
used. Increasing the shaft minimum diameter to 1.500 inches till
ticrease stiffness to 5.0 x 105 in. lb/rad. and result in a safe
natural frequency of 12,000 VR.1.

5.5.5.2 ~cedw fOr flefiblecOupltigcOmected I.oad.s~ce the COUPl~
stiffness till vary the natural frequency and in turn the critical speeds
for any particular”application, the charts for a rigid coupllng cannot be
used. A complete torsional analysis shsll be made utilizing the selected
coupling stiffness. !Tnemaximum vibration torque shsl.1not exceed 2790
lb. in.

5.6 Miscellaneousdesign requiremmts.

5.6.1 Alteration. The engine shall not be altered in sny -er by the
end-itemnxmufacturer f@r assembly or instal.Mtion purposes.

5.6.2 FW1 t-. The capacityof the fuel tank for the end item my be
determinedfrom table III. The locationof the fusl tank and maximumallow-
able lengthof fuel supply line shell not exceed.the limits specifiedin
figurem .

5.6.3 Fuel lines. Fuel lines shall be installedso that they will not be
subjectedto fatiqueor vibrstionor be under strsln due to sharp radii or
other causes,shall containno loops, dips or rises which will cause vapor
locksor water freezepoints, and shall be protectedagainstexcessive
transferof heat frnm other engine components. Clips, brsces, or brackets
shallbe used to fastenall piping to the engine.

5.6.4 Cooling-siroutlet. Adequateclearanceor bafflingshallbe prnvided
to prevent recirculationof coolingair (see figures5 emd 21).

5.6.5 Emaust system. The back pressureof the exhaustsystem,including
the unffler shall be measured2 inchesbehind the msnifoldoutlet (in the
exhaustpipe or nmffler inlet pipe appliedto the engine)and shall not
exceed 20 Inches of water at WOT end maxinrdmgovernedspeed of the end item.

5.6.6 Air cleaner inlet. The air cleaner inlet shallbe free from
obstructions.

5.6.7 End Iten wl.rIng dlsgram. Figure 28 shows a recommendedend item
wiring dls.gramfor engine control.

Custodians : Review activities: Prepsring activit~:
Army - MO(ERDL) b-~ ~ - MO(ERDL)
Navy - YD Navy - YD, W
Air Force - 82 Air Force - 82

User activities:
Army -EL, MI

IsA-cs

Navy - None
Air Force - None

8
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10. APPENDIX

10.1 General descriptionof engine. The mdel 2A042 Military design
engine is a horizontaUy-opWsed -2-cyllnder,overheadvalve, air-cooled,
sprk-i~ition, 4-cycle,gasolineengine. Performmce characteristicsof
the engine are shown In figure 4. Figures 1 and 2 are photographsof the
model 2A042‘Wlitary design engine illustratingthe major componentson
the drive and accessoryends, respectively. The installationdrawingsIn
f@n-c 3 illustratethe overall dimensionsof the engine,the locationof
the major components,and the detaileddbensions of the engine mounting
flanges,equipmentnnunti.ngflamge,and Dwer take off flange.

10.2 Engine specifications. The engine specifications ars prssented
in table II. In addition, the fol.lowlngparagraphs describe certain
features and components in more detail.

10.2.1 Fual puq . The fuel pump Is a single acting, diaphragm-type
pump rated for a static pressure range between 1.5 psi minimum to 5.00 psi
maximum, measured at a pnint 16 inches aimve fuel pump outlet with pump
cam action at 1,800 strokes per minute. The flow pressure head is between
1.75 psi and 3.C13psi with a nonual head pressure?of 2 psi. The ratsd
capacity of the pump at 3,600 rpm engine spsed is 5 gallons per hour.

10.2.2 Exhaust system. The engine exhaust system is comprised of single
exhaust manifold outlsts on each side of the engine. The exhaust outlet is
a twn-hole S.A.E. flange by which the mufflsr may be attached, see figure
22. Cars should be exercised not to over-stress ths exhaust manifold by
hanging unsupported weight on the end of the exhaust flamge creating a
large overhung mment.

10.2.3 cooling system. A single coding-heating system is provided to
insure satisfactory operation over the specified temperature range from
*US 25”F. tO plUS 125-F. Cooling air is provided by a centrifugal faa
integral with the die cast aluminum fl@%eel. The cooling air of the prsssure
system is passed over the top pnrt.ionof the cylinder barrel and is discharged
across the bottom of the engine oil pan as well as below the cylindsrs end
cylinder heads. The system is designed ta matitain safe engine tenrperaturss
over the entire lead rangs. At rated speed, the al~ flow is 13CQ cubic feet/
minute, figure 21.

10.2.4 Starting system. The standard engine is equi~ed with a starter
row =d a 2Q volt electric starting system. The torque effort to turn the
e43~e (tithout end-item) at wious temperatures is shown in f’isurs23.
Figure ~ shows the wiring diagram for the electric starter.

10.2.5 Manual throttle control. This engine is equipped wfth a msmw.1
ttittle control for operatiOn below the governed engine speed. The governed
eng~e speed is set for 3600 rpm by the manufacturer. If a remote throttle
control is required, a simple cable control can be attached, figurs 24.

9
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10.2.6 t.?anualchoke. This engine is equipped with a manusl choke cable.

10.2.7 Electric choke. The engine is equipped with a 24 volt solenoid
actustsd choke which is fully closed when the starter is energized. This
electrical choking system also incorporates a bimetal switch to prevent
choking when the engine is started after the engine hss attained operatins
temperatures.

10.2.8 Tachometer. we engine is equipped with a mechanical SAE (Heavy-
drive) Tachometer drivs, fi@me 26.

10.2.9 HIKIIoil tempers.turecontrol. The standard engine is not equipped
with a high oil temperature control. h the event one is rsquired the engins
is equipped with two oil drain plugs and one csn b-s&mwed to permit instal-
lation of a high oil temperature control, figure ~.

10.2.10 Iow oil level pressurs cut off switch. The engine is equipped with
a low oil p~S611re cut Off switch. This switch is provided with two terminals.
In one tsrminsilthe contacts are normally open and in the other terminsl the
contccte are normally closed. For the msjorlty of end-item applications the
110* closed cOn@ts CSM be used to ground out the ignition when the
e-e ofi PXWXW’E tiPS below 16 to 18 Psi. A method to overrids this
switch for starting must be provided by the end-item system &sign.

10.2.11 Bsttery chsrgIng. The engtie is equipped with a permsnent magnet
Sltexmatar enclosed beh@d the rope stsrting pulley with voltsge regulation
controlled by a solid .g@te regulator nmunted as shown in fIgure 1. This
system regulates on 28.5 plus or minus .5 volts IC and will not exceed 30
volts D2 without a battery in the system.

10.2.12 Electrical wir~ . Figure 25 is a schemstic wiring disgram of the
engine system.

.--. .
Table II

Engine Specifications
M3ael 2A042

A. Engine

Number of Cylinders
sore, inches
Stroke, inches
Tot81 M6p3.acenE$nt,cubic inches
Rated Horsepower at 36420 rpm
Maximnm IiOrsepmsr at 3600 rpm
Mximum Torqne at 2CF30W, lb-ft
C0mpre8si0n Ratio
Speed Range, rpm

(for continuous operatinn)

2
3.00

42::
10.0
~6.7
28.0
6.8:1

2CO0-4cclo

10
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B.

c.

D.

E.

F.

Fuel System

IitelFmp
Fuel Filter

Lubrication System

MIL-STD-1402

Table II (Cent’d)

Lubrication System
Oil SumP Capscityt without filter, pints
Oil Consun@ion, at R8ted I@d end
Speed, lb/bhp-hr

Ignition

Timing
Ignition Systsm
Spark Plug

GovernorChera&eristics

Speed Regulation percent
Rated Load Speed, rpm
No Imed Speed, rpm
Engine Spsed Stability (at constant

value of load) percent
I@dmurn Speed Surging Characteristics

Rated Load to No Ios.d,seconds
No Imbd to Rated Load, seconds

Maximum Speed Change during surging
period, percent

Spsed Regulation,Rated I.oadto
IioLoad (Overspeed),rpm

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

Engine and Accessories

Air Clesner
Crsnking System
Main Bearings
Crankshaft rotation, viewed from

drive end
Dry Weisht, pnunds
Life between M9jor overhaul or

rsbuild hours

diaphragm
IKII1.STD.

force feed
4.0
.005 avsrage for 15W
hours of operation

3
3600
37C8 Maxilnlnu

6
4

5

288 maimum

dry type, cleanable elemsnt
rope and electric
copper-lead on steel backing

counterclockwise
150

15(X3

‘u
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MIL+5TD-lk02

G.

H.

Table II (Cent:d)
Engine Specif icat ions

Model 2Ad+2

Over-All Dlmensions

Height, tithes 21.9k
Length, inches 18.37
Width, inches 27.81

Environmental Extremes

Engine Operation (Self-contained) 120a to -25*F .
Engine Storage +160 to -80”F .
Engtie Sterting Capability without

preheat M“ tO -25”F.
Hwnidit y Extrem,, percent

Relative Humidity 85 at 85-F.
Tilt Operation, degrees in any

Plane (1.kdmxa) 15
MaXfmum elevation for rated power, feet ~

10.3 Fuel c0n6umption. The fuel consumptioncharacteristics(at 3600 rpm)
of the 10 H@ MilitaryI&X@ engine are presentedin Table III.

Table III
Fuel Consumption

Horsepower (36c0 rpm) 2.5 5.0 7.5 10.0 12.5 15.0 17.5
Fuel Consumption, w+ 1.I.2 1.35 .1.48 1.56 1.67 1.85 2.~

10.4 Moment of inertis of end-item. Determine the polar nmment of inertia
of a balaoced pivoted mass which is not easily removeble or to handle, such
as the rotor of an electric motor, ae follows:

(a) SupNrt the roteting mass in a horizontal p_J.aneon antifriction
bearings or on knife edges.

(b) Attach a knowm weight, W, to the mm. at a distsmce, L, from the
axis of rotation. (When the mase is not accessible and the sh8ft
rotates with it, attach the weight to the shaft with a light
rigid rod of length L.)

(c) Set the system in oscillation at amplitudes of 10 degrees or less
end measure the verlod T.

Where “)‘te-eE;l!i4y:’8-The‘“uo-fo-’‘
J = moment of inertia,lb-in.sec2
W = weisht of lEfLsS>lbs.
L = length of rod, Inches
T = second~pcriod
G = acceleration of gravity = 386 in/sec2

12
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1. sheet Metal shrouding 8. s- mug
2. ~p Cover
3. cdl D7nln Plug

9. III*Tension Iead
10.

~. PIYwheelPbn Ibumlllg
Resul@.Or,Altermtar

11. oil P8n rnme CcatrOl
5. PIJwbeellb ls. Rinu6t hnifold
6. %@ne mounting muc~ta 13. wirtW M-
7. Sarnesa CsnuectOr-Plug

?TolIm 1. l+xlel2AOb2 - MilitaryOesi.golhglne - Orive M.

13
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lb. Air Cleaner Restrfctlon Indicator EO. 011 Filter
15. Alr Cle~r 21. Rocket 2.x Cover
16. 011 Fill ‘1’ubeand DIP Stick 22. &ack
17. Alr Intake Preheat 23. Alternatoraad R.YpeStarter Fulley
18. ?lexlble A!r Duct 2k. Qovemc.r
19. oil Pan 25. ElectrlcStarker

FmLmE 2. Model 2A0k2 - Milite.ryDeOipJIEIISIIJS- Accessory Emi.

14
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I I I I - 20
_ RECOMMENDED OPERATING SPEED RANGE —

II -
MAXIMLM BHP

/ 15

BRAKE
HORSE
PCWER

CONTIN U)(JS BHP- — 10

32 — — . 5
~ MAXIMUM TORQUE

TORQUE 28
(FT. LBS.)

24

20 0.90

~ 0.80

FUEL

FUEL CONSUMPTION - MAX BHP
0.70 &

13HP.-HR,
0.60

2000
0.50

2400 2800 32oO 3600 4000

ENGINE SPEEO-RPM

MAXIMUM BHP CURVE DEVELOPEO BY LABORATORY TEST ENGINES. PRODUCTION
ENGINES OEVELOP NOT LESS THAN 15 MAXIMUM w WHEN sH[ppEo ANo
NOT LESS THAt4 16.7 MAXIMUM SHpAFTERRUN-INTOREWE FR!&ON.

CONTINUOUS HORSE POWER RATING OF EACH ENGINE IS 57% OF MAXIMUM
HORSE POWER RATING AT ANY GIVEN SPEEO IN OPERATING SPEED RANGE.
THIS POWER RESERVE PROVIDES A6AINST L06SES RESULTING FROM
ALTITUDE ANO HIGH TEMPERATuRE OPERATION, NORMAL WEAR. ANO MAN-
UFACTURING TOLERANCES.

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

FIGURE 4. PERFORMANCE CHARACTERISTICS

16 CX-505
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“e-cow. ...

AO,u,,l.l,ru
—CARWRETOR4.LE

ADJUSTMENT

R 0% ,TA.,E.

ML ccl.,.

-
/ /- . . /_mER CLAWS

, _ q ,qc.. ,

,’1A //
I

wlN,ER12AT,oN—
s, . ...,0.

w m..” CL EARM,

H u Ire-” -,Ac”w,ml
A, TACHMEN

A-
Lcm D.A(N ,,”.

I?3,E :

FIGURE 5. MAINTENANCE CLEARANCES

DX-506
17
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.

.1793 (NO. 7 MFRS STO)
.L,%:m

APPLY PART NO.
PER MIL-STO -130

3~4LIIA
I 2.015 ~ ~ “4 HOLES L

\Ii ~YT !

, y& -!- 1
6.406 \~+~R Typ

LJ --”7--4 ’ 32”BOTTOM OF ENGINE
(PAN STUDS)

FIGURE 6. ENGINE FRONT
MOUNTING BRACKET

18 CX-480
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406 DIA

ti

@l AI B1.OIOOIA

~
1.250
BASIC

+

- 1.26S _
1.23s

[

+

~
.870

3.130
3.120 .

EEl

++ .656

-w-

/

L .1793 (NO.7.MFRS STD)

/

BOTTOM QF ENGINE J

(FAN STUOS)

FIGURE 7. ENGINE REAR
MOUNTING BRACKET

CX-481 ,,
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TJI—,Feq
M

—

R-i I

-“-w- c--l
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 I

.

i R2 c. G. RI

1 BED PLATE I
F~ FS

Lm Lm

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

20
CX-482
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.

‘s FLYWHEEL

w ‘M
+ /+3.84”

XM= MAX. DISTANCE FROM FLY-
WHEEL FACE@ 3600 RPM
(INCHES)
6.31 (403-LS)

‘M= Lc
-3.84

o 100 200 300 400 500

‘s = MAXIMUM LOAD (SHEAR) - LBS.

FIGURE 9. POWER TAKE OFF END
ALLOWABLE MOMENT& LOAD DIAGRAM

CX-509 21
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22

35

30

25

0 100 200 3od 400 500

L~ = MAXIMUM LOAD (SHEAR) -LBS.

FIGURE 10. POWER TAKE OFF END
MAXIMUM DISTANCE FOR

OVERHUNG LOADS

CX-510
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3000 I

o 100 200 300 400 500
LS=MAXIMUM LOAD WHEAR)-LBS.

FIGURE 11. ACCESSORY END ALLOWABLE
MOMENT 8 LOAD DIAGRAM

CX-511
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wv
a
ou.

—.
2h
% )

./lN. )

8= STATIC DEFLECTION-INCHES

FIGURE 12.MAXIMUM SPRING
FORCE- VIBRATION MOUNTS

214 CX-512
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-1

-1

-1

-1

02468 10 12 14 16 18 20 22

DISTANCE D - INCHES

FI G URE 13. F A C T O R y W HEN H = O

C X-513 25
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WEQ = EQUIPMENT WEIGHT - LBS

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

MOUNTING WHEN H=O
26 CX-514
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u

m+

2

I

o .05 .10 .15

80= STATIC DEFLECTION-INCHES

FIGURE 15. N ATURAL FRE QUEN CY

A ND T OTAL DEFLE CTIO N DIA GRA M

C X-515 ,,,‘ .
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21/64 DlA.

&

4 HoLES
i/4 x

4.630
m
DIA. B.C. “

1 .:\
,.-

i! \ ‘\

M

\\ \\ j,l -

\
‘._l_/

.

k------5 -l/2DlA~

1/8

‘GRWND SURFACES MUST SL
HELD CONCENTRIC AND SQUARE

\

TO EACH OTHER wITHIN .002 T. I.R

DIA.

FIGURE 16. FLYWHEEL COUPLING ADAPTER
(NOTAVAILABLE AS G.FE.)
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...

ENGINE PTO
EXTENSION > [&’%N:~

/ ’

\

u WIRES

4+.030 MAX. TOTAL
AXIAL MISALIGNMENT

NOTE:
FOR RIGIO COUPLINGS A MAX OF .006 TI.R RUN OUT BETWEEN SHAFTS

FIGURE 17. SHAFT
(FLExlBLE

ALIGNMENT METHOD
COUPLING)

CX-491 ,,
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SYSTEM NATURAL FREQUENCY -V.P. M. XIOOO

FIGURE 18. TORSIONAL TUNING CURVES
DIRECT COUPLED END ITEM

30 CX-516
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.,$ CONNECTING SHAFT STIFFNESSc.“

l \ \ l \ l] \ llv] OF SOLID STEEL SHAFTING
LENGTH FROM FLYWHEEL TO

1.8 1 , I !1 \ 1 $1 I
m M ASS

EOUATION (sTEEL SMAF
K.~~

G = 12X 106LBS ./lN.2

1 1 1

0 24 6 6 10 12 14 16 la 20

‘SHAFT LENGTH– INCHES

FIGURE 19.COUPLING ADAPTER

T)

SHAFT STIFFNESS

CX-493 ,,
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10 FT. MAX.

1--—
3 FT. MAX.

TOP VI ‘W

$?

FUEL
PUMP

NOTE :

.
MAXIMUM LENGTH OF FUEL SUPPLY LINE - 10 FEET

FIGURE 20. M AXIMUM LIMITS F O R FUEL

T A N K L O C A TI O N

32
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2000 2400 2800 3200 3E00 4000

ENGINE SPEED -R. P.M.

FIGURE 21. COOLING AIR
CAPACITY

C X-518 ,,
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t-l

4-1/4

A.

&

+
1-1/2

/32
6@

2- 5/6

E MUFFLER

NOTE :
1. MAXIMUM BACK PRESSURE 20 INCHES OF WATER.
2. USE A FLEXIBLE TUBE CONNECTION FOR iNSTALL-

ATIONS WHERE THE MUFFLER IS NOT DIRECTLY
ATTACHED TO ENGINE.

3.00 NOT CANTILEVER MUFFLERS ON THE EXHAUST
MANIFOLD. EITHER SUPPORT THE MUFFLER OR
THE END OF THE EXHAUST MANIFOLD.

FIGURE 22. TYPICAL MUFFLER

CX-519
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-60 -40 -20

FIGURE

T ORQUE

0 20 40 60 80 I 00 I’m

AMBIENT

23.

TEMPERATURE, “F

STARTIN G

RE QUIREMENTS

C X-52;
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. .

/’-A

-7SET SCREW –

REMOTE THROTTLE
w

‘ml
CONN ECTl ON

‘t!F- MANUAL
SPEED
ADJUSTMENT
KNOB

VIEW A-A

NOTE: USING THIS THROTTLE CONTROL AS SHOWN, THE STANDARD
GOVERNOR IS THEN USED AS AN OVER SPEED GOVERNOR.

FIGURE 24. MANUAL THROTTLE CONTROL

CX-498

Downloaded from http://www.everyspec.com



5.00

.25
TYP

1

.

TYP STK

FIGURE 25. ENGINE WIRING DIAGRAM

DX-499
37
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.

ADAPTER FOR ENGINE MOUNTED TACHOMETER... ~

D

l/16Ml

FIGURE 26. TYPIC AL TA CHO METER
INSTALLATIO N (ME CHA NIC AL)(N OT

A V AILABLE AS G .FE.)

3$ Cx- 501
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OPTIONAL
LOCATION

FIGURE 27. TYPICAL HIGH OIL

TEMPERATURE CONTROL INSTALLATION

& DIAGRAM (NOT AVAILABLE AS GFE)

CX-521 39
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+ Il]llt –Y

24 VOLTS

LOW ;$P;FE~SURE

)EPRESS WHEN STARTING)

SLAVE RECEPTACLE

L \ Y I
TART
JTTOI

-L
● o-

1

4
I I

IAIBICIDIEIFIGIHIIIJI

NOTES:
1. SEE ENGINE WIRING DIAGRAM

A THRU J CONNECTIONS.
(FIG 25) FOR

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 NORMAiLY OPEN, LOW OIL PRESSURE

‘I G URE 26%i;’7f?kL~;RlNG DIAGRAM

I CX-502
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\

.1640 -32 THREAD, RLQISTOR
TERMINAL OPTIONAL

\ n-l

AL)

i%NNEcTIoN I
CONNECTOR

‘i SOLENOID
p -m l-$

Uuu

\ II

1

1/
____ _.v

* 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

C X-503 f+]
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPO~AL
LScclnsfructions– Reverse Sikl \

DcJcu&l ENT ?J” M13.1+ 2. DOCUMEFJTT, TLE

NAME OF SUe M, TTt NG ORGANIZATION

&ODRESS [Street. City, S,.,<, ZIP CO.4.)

b. Fiee.amrnended W..dl..a:

TYPE OF ORGAN IZATIC,N (Mark. ”,,

❑ ““00”

❑ USER

❑ MANUFACTURER

•1 OTHER (SD.CV,J:

REMARKS

.NAME OF SUBMITTER (Lat. First, M1) –Optional b. W0t7KTELEPH0NE t4uh40ER ffnCh& Am.
code) – optional

MAILING AOD.=iESS (Street< City, St. t,, ZIP C.xie, - optional 8. DATE OF SUBMISSION (YYMMDD,

I I
DOL“R. 1426 ?nEVl OUSEDITlON lS OBSOLETE.
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