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and Agencles of the Department of Defense.
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1. SCOPE

1.1 Coverage. This standard covers the recommended installation
procedures for the model 4AO32, 6-hp military design engine.

1.2 Objective. The cbjective of this standard is to insure com-
patibility of the engine and the end item of equipment.

2. REFERENCED DOCIMENTS

2.1 QGovernmentel. The issues of the following documents in effect

on the date of invitation for bids form e part of this ptindsrd to the

extent specified herein:

SPECIFICATIONS

MIL-V-1T3 - Varnish, Molsture-and.Fungus-Resistant
(for the Treatment of Communications,
Electronic, and Associated Eiectrical
Equipment).

MIL-L-2104 - Lubricating 0il, Internal Combustion
Engine (Heavy Duty).

MIL-G-3056 - Gasoline, Automotive, Combat.

MIL-L-10295 - Lubrieating 0il, Internal Combustion

- Engine, Sub-Zerc.

MIL-B-11040 - Belt, V; Engine Accessory Drive.

MIL-I-24092 = Insulating Varnish, Electrical, Impreg-

' !‘—’!t!—!‘ga

STANDARDS

MIIL-STD-461 - Electromagnetic Interference Characteristics
nuqu.l.rem:uuu for m‘;iia.‘prT:‘:m.

MS35802 - Filter Elements, Fluid, Pressure-0il,
Full-Flow.

MS35876 - Generator, Engine Accessory, D.C., 28-Volt,

. S5-Ampere. - .

MS51009 - Spark Plug, Shielded, 18 MM; 1-1/4-Inch
Well (Other than Aircraft).

MS551086 : - Filter, Fluid, Pressure and Strainer,
Sediment; Automotive, Fuel (10 GPH,
Coarse Filtration).

MS53013 - Starter, Engine, Electrical, 24-Volt D.C.,
3-Inch Frame Diameter, Solenoid-Actuated,
Light-Duty. .

FsC 2805
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{Copies of specifications and standards required by suppliers in
connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Nongovernmental. The issues of the following documents in
effect on the date of invitation for bids form a part of this stendard
to the extent specified herein:

SOCIETY OF AUTOMOTIVE ENGINEERS

Fa_ _ =

‘APP.I.ICE.'G].OH for CO?i 8 should be addressed 'GD the soc:.e'r.y of Auto-~-
motive Engineers, Two Pennsylvanis Plaza, New York, N. Y. 10001.)

3. IEFINITIONS

3.1 Definitions. For the purpoge of this standard, the following
definitions shall apply.

3.1.1 Military design engine, model lmoz. A horizontelly-opposed,
b-eylinder, air-eooled, overhead.valve, 32-cubie-inch-displacement
gesoline engine having a reting of 6 net continuous horsepower at
3,600 rpm (see figurees 1, 2, 3, and &),

3.1.2 Maximum net corrected breke horsepower. The maximum net
corrected brake horsepower rating is the maximum observed horsepower
availeble from the engine at wide—open-throttle conditions at all
engine speeds within the operating range with.sll accessories (in-

cluding fan, air cleaner, and exhaust aystem) corrected to standard
atmoaspheric conditions.

3.1.3 Intermittent net brake horsepower. The intermittent net brake
horsepower rating is 90 percent of maximum net corrected brake horse-

* power and intermittent duty is defined as one hour at intermittent horse-
* power followed by 15 minutes at rated load or less.

3.1.4 Continuous net breke horsepower. The continucus net breke horse-

: power rating is 6 obeerved horsepover at 3,600 rpm.

L P nrtel R R ol & ud

L. GERERAL REQUIREMENTS

h.1 Sefet¥. When installed ip the end item, rotating, recipro-

! cating and high-temperature parts so located ap to become & hazard to
: opereting personnel and equipment shall be insulated or guarded. BEx-
: haugt mufflers and piping shall be located to minimize hezard to oper-

" ating personnel .
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4.2 Use cor iitions. The instsllation shall withstand shock load
reguirements as specified in the end-item specification. The in-
stallation shall be such that the engine will not be required to
operate in & tilted position of more than 15 degrees from the hori-

zoptal in any plene at any time,

=3 == =

4.3 Design simplicity. The design of the end item shall dbe such
that complete removel of the engine from the driven component or the
driven component from the engine can be accomplished without the use
of special tools.

5. DETAIL REQUIREMERTS = == L

5.1 Power requiremente. The maximum horsepower required to drive
the end-item equipment and power trensmission system under the en-
vironmentel extremes specified for the end item shall not exceed
the net continuous horsepower rating of the engine unless inter-
mittent operation is indicated in the end-item specification, at
vhich time the intermittent power requirement shall not be exceeded.

5.2 Operational reguirements. The end item design end location
of hoods and other external components shell not cauge the engine
to exceed the operational temperature limits specified in table I
under all operating conditions end environmentel extremes specified

in the end-item specifications.

. Teble I. (_}ggra.tional Temperature Limits

Maximum tempersture,
Location . *F.

Azbient air In vicinity of éngine 120
Cylinder head Under spasrk plug 75
Iubricating oll In o0il sump 265
Cooling air# At cooling air outlet 225
Carburetor inlet _

air# Alr cleaner inlet 150

*# Not applicable for arctic conditions.
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5.3 Maintainsbility. The engine installation ghsll permit maximum
accessibility for replacement, adjustment, and repsir to all parts of
the engine with minimum dlsturbance o adjacent pasrts of the end item
without the use of speclal tools (see figure 5).

5.3.1 Cooling and sterting system, Clearance shall be provided for:

(2) Winding the starter rope on the pulley with a gloved hand
{arctic type glove).

(b) Operation of the manual throttle control.

c¢) Operation of the choke control.

(d) Operation of the ignition switch.

(e) Removal of the electric starter.*

(#) Generator belt adjusiment.*

* Vaen these eccessorles are required by the end-item specifi-
caticn.

5¢3.2 Fuel system. Clearance shall be provided for:

a} Carburetor sdjustments.
b) Removal of the fuel filter.
{c) Connecting an auxiliary fuel line.

5.3.3 Induction system. Clearance shall be provided for:

a; Servicing the air cleaner.
b) Operation of the air cleaner winterization selector lever.
¢) Observation of the air cleaner restriction indicator.

5.3.4 Lubricating system. Clearance shall be provided for:

{a) Removal and ingertion of the oil gage rod and for adding
0il with or witbout a removable spout or funnel (see
figure S).

(b) Removel and replacement of the oil drain plug and the
drainage of oil. The oil shell drain completely and
shell not flow over any part of the end item. An ex-
tension to the crankcase drain syetem 1s permissible.

(c¢) Servicing the oil filter.

5.3.5 Governor system. Clearance shall be provided for governor

speed and linkage ad:)u-tments.

&
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5.3.6 Ignition eystem. Clearance shell be provided for:
() Removal and replacement of spark plugs, high-tension
cables, bresker points, and capacitors, and for adjustment

of the breaker points.
(b) Viewing the ignition timing mark.

5.3.7 Valves. Clearance shall be provided for the removal of
rocker-arm covere and getting of valve tappet clearance.

5.4 Engine mounting requirements. The mounting brackets as shown .
-4n ﬁm‘ET_Tﬂ_'L__T'a" ang 7 are-furnished with model MAD32-IT éhigines. Mounting

brackets for all other model LAO32 engines shall be furnished by the
end-item manufacturer. The use of mounting brackets of an alternate
design shall utilize all of the engine mounting flenges. The mounting
brackets or engine mounting pads or flanges shall not deflect or de-
form vhen the engine i1s opersted under any condition specified herein.

5.4.1 Vibration isolation. Suitable vibration isolators shall be
used when ghock mounting is specified in the end-item specification. .
The maximum allowable spring force for four vibration isolators equally
spaced about the center of gravity of the end item shall be calculated
in accordance with 5.4.3. When isolators are not equally spaced about
the center of gravity, a complete anelysis shall be conducted to deter-
mine the maximum permissible spring force for each isolator. The maxi-
mum permissible spring force for each isolator shall be limited by the
design requirements specified in 5.h.2.

5.4.2 Desigt_l requirements for mounting end item. The critical stress
point of the engine due to mounting the end item is in the fan housing
0.75 inch from the end-item mounting flange (see figure 8). The maxi-
mum resultant moment at this point shall not exceed 500 pound-feet
(1b-ft) et eny time. Cantilever mounting of the end item to the engine
is prohibited. ¥Figures 9, 10, and 11 show the allowable shear and end
moment loads that may be applied to the engine bearings by items attached
directly to the crankshaft such as belt pulleys, generator rotors, and
punp rotores.

5.k.3 Method for caleculating maximum allowable spring force. The
f£inal spring force of four vibration isolators equally spaced about
the center of gravity of the end item shall not apply a G-magnification
fector to the weight of the end item that will cause a moment at the

critical plane in the fan housing exceeding 500 lb-ft when calculated
as shown in figures 8, 12, 13, 14, and 15.
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5.4.4 Procedure. The following procelure shall be followed in
selecting four vibration mounts equally spaced sbout the center of
gravity of the end item to_ withstand free-fall shock load require-
ments for a beam-mounted end item (see figure 8):

(a) Determine weight of the driven equipment, e.g., Weq = 67 1v.
() Select a vibration isolator, e.g., k = 1,000 1b/inch
(obtain spring constant from manufacturer).

(c) Calculate the static deflection using the following equation:

60 = w__r_g_e "'k"'e

eerimee e e aa - s e A ———— e + o T b Amaw dmmima wimmm s Rime e oae AR ECRL o oam W

Where Qo = static deflection in inches
k = spring constant in 1b/inch
We = weight of engine = 80 1b
Wegq = weight of equipment in pounds

Therefore, (), = 0.0368 inch

() From design chart (figure 12), determine the maximum gpring
force for an 18-inch free-fall shock load.

Fg = 1,187 1b/spring

(e) 1If the spring force Fg' is desired for a free fall other
than 18 inches, then read the ratio Fg'/Fg from the extrs
plot given in figure l2.

EXAMPIE: For a 24-inch free fall, Fg'/Fg = 1.145
Therefore, Fg' = 1,187 x 1.145 = 1,360 1b/spring

(f) Determine the maximum spring force permitted by the 500 1b-f%
critical moment using the following equation (see figure 8):

F o s = 1,500 ll 2 Qo_\ I c"'D \ lh/spring_
s{max) = *s7 \ we'q} lc(D-L) + 80(D) (H)’
Veq
1b-rt) (12 in./f4)
1,500 « (50 o) 12 t0:/00)
6
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Where Fg' ypax) = Waximum permigsible spring force in 1b/spring

welght of equipment in pounds.
distance in inches between reaction force
Ry and the limiting moment plane located

0.75 inch inward and parallel to the fan
housing mounting face.

D = distance in inches between reaction force
Ry and the limliting moment plane.

H = distance 1n inches between engine C. G. and

c

reaction force R} (H is negative when Ry 1s

‘between engine C. G. end limiting moment plene),
L = digtance in inches between equipment C. G, and -
the limiting moment plane.

EXAMPLE: Equipment C. G. to mounting face distance = 4.B0 inches

Note:

L =4.80 + 0,75 = %5.55 inches
Equipment mounting leg Ro to mounting face
Distance = 3.25 inches. )

D=3.25+0C.T5=h ipches.

H = +1 inch (engine mounting leg, R} , is located to
the right side of engine C. G., see figure 8).

Engine C. G. to mounting face distance = 8.45 inches
(see figure 3).-
C= 8!"5 - 0.75 4+ 1= 8..7 inches

Weq = 6T 1b. ‘ .

80 8.7+ 4
Fg(max) = 1,500 |1+ 27 8.7(8-5.55) + Bo(L) (1)
&1

= -4,800 1b/spring.

Only the numerical value of F, (max) is required and the

minus sign can be ignored when it occurs; consider Fs(mx)
= 4,800 1b/epring.

Determination of the maximum permigsible spring force
Fg (max) ©&D be simplified by placing the rigid engine
support Ry in line with the engine C. G.; 1.e., make
H=20.
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Therefore, C = 8.45 - 0.75 = 7.7 inches and the equation
for the maximum permissible spring force reduces to

1

Fs(m) = 195 (1 + ‘TQ__),
eq

where J = (7.7 + D)/(0-1)

T is plotted in figure 13 ror varioua values of D

. spd L. -

Fg is plntted in finure 1& for various values of T
end W

EXAMPLE: Determining F, (nex) by use of figures 13 and 1k

vhere engine support Ry ie in the same vertical
plane as the engine C.G.,

H=0

D = h inches

'I\.’e 5.55% inches

/ = -7.55 (figure 13)

‘ weq = 6T 1b
Fg(max) = 3,240 1b/spring (figure 1k)

Fote: The maximum spring force F,' of 1,360 1b/epring for
a 2k inch free fall 1e lees then the permissible spring
forces Fg(p,y) OF 4,800 1b/spring when ¥ = 1 snd

and 3,21&0 m?spcring when H = O.

Therefore, four vibration isolators with spring constante of
1,000 pounds per inch will be suitable for either design
providing the natural frequency eand total deflection are within
the design specirication.

(g) Determine matural frequency and total deflection (see figure 15).
For en 18-inch free fall:

Static deflection (5 = 0.0368 inch

Natural frequency F= r’r'r, C?H
Total deflection 61-,- 1.19 inches
To find the total deflection 6 ' for a free fall from a

height other then 18 inches, read the ratio 6 t/ 6 4 from
the extra plot in figure 15.
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EXAMPLE: For a 2h-inch free fall, §,'/ §, = 1.152
Therefore, ) ,' = 1.152 x 1.19 = 1.37 inches

The natural frequency F shall not be greater then 70 percent of
the engine governed speed.

5.4.5 Maximum axiel thrust. The maximum axisl thrust thet can be
safely applied To the m§e1 end of the crankshaft without damage
to the crankcase is LOO pounds.

5.5 FPower transnission Tequirements. The driven unit shall be
connected to the engine by one of the following methods. Torsional
_ vibration determinations shall be made as specified in 5.5.5.

5.5.1 Rigid coggligg. When a rigid coupling is used, the driven
equipment shaft sh be in sccordance with figure 16 and the overhung

moment shall not exceed the limits shown in figures 9 and 10, The
taper on the coupling adapter shaft shall have not less than-80 percent
contact with the driven shaft.

5.5.2 Flexible coupling. When a flexible coupling is used between
the engine and end item, the coupling shall provide the correct torsional

flexibility and a sufficient degree of dampening to insure that the mexi-
_mum vibration torque does not exceed 658 1b-in. (see 5.5.5.2).

' 5.5.2.1 Shaft misalinement. The misslinement of the engine ehaft
and driven equipment shaft ehall not exceed the limits shown in figure 17
vhen a flexible coupling is used between the engine and end item.

5.5.2.2 Coupling instellation. The flexible coupling flange or
coupling adapter sheft ghall be fagtened to the engine flywheel by a
piloted 4-bolt connection (see figure 16).

5.5.3 Belt arive. V-belts shall conform to LI[L-B-lthO ‘I'he belt
load shall not exceed the limits shown in figures 9, 10, and 1l.

5.5.3.1 Pulley slinement. The alinement of the pulleys shall insure
belt life and power transmission.

5.5.3.2 Pulley installation. The pulley shall be positively located
on the engine flywheel by a Tlywheel coupling adapter shaft (see figure

5.5.4 Gear drive. When an independent reduction gear drive is used,
it shall be coupIed to the engine through a suitable flexible coupling

(see 5.5.2).

A ———— i i
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A 5.5.5 Method for calculat torsicnal vibration stresses., Safe

. torsional vibration natural frequencies for the engine are sbove
12,000 vibrations per minute (vpm). Natural frequencies below 12,000
vpm can cause shafti breakage and equipment failure. The procedure in

. 5.5.5.1 shall be used to metch the polar moment of inertia of the end-
item rotating mass and the coupling adapter ghaft stiffness to the
engine. If the design of the end item dictates that the natural fre-
quency be below 12,000 vpm, & complete torsional analysis ie mandatory.

5.5.5.1 Procedure for directlz connected end item.

~ {a). Obtain the polar moment of inertia of the end-item rotating -
mass or use the procedure of 10.4 to calculate the inertia.

(b) Determine the stiffness of the shaft between the flywheel
and the inertia mass (see figure 19). Use the minimum
shaft diameter in the span between the flywheel and the
attached inertia mess. The minimum dlameter should be
at least 10 percent of the span length.

(c) Determine the torsional natural frequency of the system
from the curves as shown in figure 18. Use the natural
frequency corrgsponding to an attached inertia mass of
1.4 1b-in.-sec

Example:

for all inertis values over l.4 1b-1n.-sec.

o~
Cu
gt

End 1tem inertia WR® = 182 1b-in.® . \

Jp = 0.4T1 1b-in.-sec
Shaft length from flywheel to ettached inertia mass = 12
inches :

Minimum shaft dismeter = 1.00 in.

System natural frequency = 1,500 vpm (figure 18)

The natursl frequency is in the high torsional stress zone
{velow 12,000 vpm and the selected shaft canmot be used.

Therefore, increase the minimum shaft diameter to 1.25
inches.

Shaft stiffness = 2.43 x 10% 1b-in./rad (figure 19)

System natural frequency = 12,000 vpm (figure 18)

The naturesl frequency is sbove 12,000 vpm and within the safe
torsional zone.
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5.5.5.2 Procedure for flexible coupling connected load. The curves
as shown in figurec 1B and 19 are appEicable only when the load is
connected to the engine with a rigid coupling. When a flexible coupling
ig vged, a complete torsional snalysis shall be conducted utilizing the

stiffness of the flexible coupling. The maximum vibration torque shall
not exceed 658 lb.in.

5.6 Miscellaneous design requirements.

5.6.1 Alteration. The engine shall not be altered in eny manner
by the end-item mnufa.ct.urer for assembly or insta.lla.tion purposes.

e ——T L e gt o BB o AP i ire e B S .

5.6.2 Fuel tenk. The capacity of the fuel tank for the end item
may be determined ZFrom table III. The location of the fuel tank and
maximum allowable length of fuel supply line shall not exceed the
limits specified in figure 20.

5.6.3 Cooling-air outlet. Adequate clearance shall be provided
for the outlet of cooling air (see figures 5 and 21).

5.6.4 Exhaust system. The back pressure of the exhrust system, in-
cluding mu_fﬁers, ehall be measured 2 inches behind the manifold outlet

(in the exhaust pipe or muffler inlet pipe applied to the engine) and
shall not exceed 8 inches of water at 6 hp load, 3,600 rpm.

5.6.5 Air cleaner inlet. The air cleaner inlet shall be free from
obstructions.

Custodisns: Preparing sctivity:
Army - ME Army - ME
Ravy - MC

Air Force - 82 Project No. 2805-0448

User interest:

Army - AT, EL
Navy = YD

- s mee siera o e
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APPENDIX

. 10. General description of engine. The model LAO32 militsry design

‘engine 1g a horizontally-opposed-i-cylinder, overhead valve, air-cooled,

-gpark-ignition, b-cycle, gasoline engine. Performence characteristice

;of the engine are shown in figure 4. Figures 1 and 2 are photographs

;0f the model 4A032-II military design engine illustrating the msjor

}components on the drive and sccessory ends, respectively. The installation

,ﬂrawings in figure 3 illustrate the overall dimensions of the engine,
location of the major components, and the detailed dimensions of the

engine mounting ﬂanges, equipment mounting flange, and power takeoff .

ahge:™ - _

E 10.1 Engine specificaetions. The engine specifications are presented
in table 11. In sadition, the following paregraphs describe certsin
Yeatures and components in more detail.

%‘ 10.1.1 ¥Fuel pump. The fuel pump is a single acting, diaphragm-type

{pump rated for a static pressure range between 1.5 psi minimum to 5.00
sl meximum, messured at a point 16 inches .zbove fuel pump outlet with

pump operating at 1,800 strokes per minute. The flow pressure head is
etween 1.75 psi and 3.00 psi with a2 normal heed pressure of 2 psi.

&e rated capacity of the pump at 3,600 rpm engine speed is 5 gallons
r hour.

10.1.2 Exhaust -sxtem. The engine contains single exhaust manifolds
n each side. Self-supported mufflers snd exhaust pipes may be sttached
fto either end of the exhaust manifolds (eee figure 3).

10.1.3 Cooling system. A centrifugsl fan drawe cooling eir past the
cylinder heads, cylinder barrels, and oil pan and discharges the heated
air out of the engine fan housing. A thermostatically contreclled door
pu the winterization shroud regulates the engine operating tempera-
tures under all environmental conditions. The cooling airflow is 970
cfm at 3,600 rpm (see figure 21).

. 10.1.k Starti gtem. The engi.ne is furnished with a rope starting
system. A 2h-volt electric starter (MS53013-1) is aveilable as optiomal

equipment. FPigure 22 ahow_s the wiring diagrem for the electric sterting
system.

10.1.5 QGenerator. A 24k-volt, S-ampere military stendard generstor
and cut-out reguletor (MS35876-1) is available as optionsl equipment.
The generator mounts on top of the engine as illustrated in figure 23.

|-
o
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Figure 22 shows 1e wiring diagram for the generatsr. Pigure 24 con-
teins the details necessary for fabricating the generator mounting
brackets. Figure 25 shows the detalls necessary to fabricate the proper

size generator pulley.

10.1.6 Manual throttle control. The manual throttle control permits
operation below governed engine speed. The engine speed can be con-
trolled remotely by attaching a control c¢sble to the manual throttle
control as illustrated in figure 26,

10.1.7 High-oil-temperature control. The engine is not furnished
with a high-olil-temperature control device. However, one of the two
drain plugs ¢an be replaced with a high-oil-temperature control switch
as 1llustrated in figure 27.

10.1.8 low-oil-pressure-control. The engine iz not furnished with
& low-oll-pressure-control device, or oil pressure gage. However, a
lov-oil-pressure cut-off switch or a pressure gage may be connected by
inserting a pipe tee in the governor lubrication supply pipe. The
normal minimum lubricating oil pressure is 20 psi at 3,600 rpm.

Table TI. Engine Specifications

- Military design engine, model L4A032:

A. Engine:
Nunmber of cylinders..cceescessssssscess
Bore, incheB...esssessc0casesascsssscas
Stroke, Inches,...ceeeeeccnccsssccocsne
Total displacement, cubic inches,......
Rated horsepower at 3,600 YPM..cesecees

Maximum horsepower at 3,600 rpm

(33 ’hiyyﬁu}.-aoo--o-ooooooooooo.o-oo

Maximum horsepower at 3,600 rpm
(after bre.-k'm)o-ooooooo-o-ooooo-coo
Haxﬁlmll tomuc at 2,000 rm’ Ib-ft.....
Caﬂpression Yabi0,cvccicnncnnsanssnrnes
Speed renge, rpm {for continuous
operation)....u......n....-......u 2’“ - h,m
B. Fuel systenx:
Fuel PUWMID,cesassavesscscocssssccssnsarse di!phr&@
Fuel Tllteresscesesesscsscnsansecennnas 5iﬁ
Fuel consumption at rated load and
speed, lb/bhp/hrccooo----oooo-.---o-- 0.95
FUelB..veesccacsnsscrsscsncsvscscsssccen HII-G-3056

v g\%mmr
o O 8‘3
[
B BB
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9
2
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c.

b.

Fl

Table II. Engine Specifications (cont'd)

Lubrication system:

Lubrication Wamoooonooocooo--ooooooo forced feed and Bpl”h
0il sump capacity without filter,
QUATLE, saserececsrctcsrscastsscnstees 1‘5/8
01l filter Mity, qwtsoooooooo--o. 1/2
011 consumption, maximum at rated
load and speed, 1bfbhp/h!‘.....u.u-- 0.005 average
for 1,500 hours
01l ﬂlter em.---..-.-.-...-...... HS35802-1
mems................'.......‘.... m-L-m md
MIL-L-10295

Ignition:

Tegnition -0 2:1 - T magneto
SPArk PlUZ..ecesccercnssesscnsssossnnas 18-nm (ussJ-M'l)
Radio-interference suppression.....e... MIL-STD-461 (table A-1)*

Governor characteristics:

Speed regulation, percent..ccscevsscces 3
Rated load w, TPR,ecesrecissssnsens 3l6m
No load speed, IDM,.scescscccccsssccces 3’708 (m)
Engine speed stability (at constant
value of load), Percent ,..ccecccccece : 1/2 of 1
Maximum speed surging characteristics:
Reted load to no load, seconds,...... 6
Fo load to rated load, seconds..,.... &
Maximum speed change during surging
period, percent,...ceevecetscccnsscee 3
Rated load to no load’ b of » 1&)
Ko load to rated 1°ad, YP,.oaosssanssse 180

Engine and accessories:

Alr Cleaner,...eccesscscaccscssascessses Ay type cleanable
elenent
Cranking syst_noooOo.oo.louooooooooooco rope
Main bearingsS..ecessssccosssesssssassss 80d - steel-backed
: copper-lead,
center - tin-plated
aluminum
Crankshaft rotation, viewed from
drive endo00...000.0...0.00.oooan.... counterclockwise
m veisht, mmd!....‘................ 75
Life between major overhaul or rebuild,
m‘rs..........'......"...."'...... 1,m

# Engines covered by this standard have been designed to meet the

electronic compatibility requirements of MIL-E-55301(EL).

b
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Tabie II. Engine Specifications (conc'd)

G. Overall dimensions:
Helght, IncheB..cesvccvevsceciccsccnace 1h-1/2
mh’ inch‘s...'..................... 19-1/16
Width, inches...ceecscesvccccssocscscce 20'1/8

H. Environmental extremes: .
Mﬂﬂ mn'him-aegeeeeeegg.geeeeeeeeee '.‘120. to '25" ¥.
me Btom.......‘................. "“150. to -&. FC
Engine starting capacity without
. PrONSAt,ccaveserencnvessisssnsnasinse +120° to - 25° P, T s
Starting with preheat...csceececcessses -25° to -50* F.

Ty wn st st rusm T we WYY Y 1779 amd
fmswww#illaooooooo-ooooooooooooooooo FlALT V=4[ J @i

MIL-X-24092
Humidity extrema, percent relative
htmdity.....l.l.....'....'.""'.... 85% at 85. F.
Tilt operation, degrees in any plane
(m)'..'.‘.loi.......'...I.......... 15

Maximum elevation for rated power,

fe‘t.......ll....I.l...‘.l!'........' B’W

10.2 Fuel consumption, The fuel consumption characteristica of the
6 bh niltarydosignengineat3600rma.representedintablem
The effect of altitude is insignificant.

F

Mahla TTT Pual Nan osvwnd-£ an

v ddr e wnmuu-ru‘.v-

Brake horsepower 1.5 3.0 4,5 - 6,0 7.5 9.0 10.5
Fuel consumption, gal/hour 0.5 O0.T4 0.88 0.95 1.04 1,36 1.35

10.3 Moment of inertia of end item. Determine the polar moment of
inertia of a balanced pivoted mass which is not easy to remove or handle,
such as the rotor of an electric generator, as follows:

(a) Support the rotating mass in a horizontal plane on antifriction
bearings or on knife edges.
(b) Attach a known weight, W, to the mass at a distance, L, from

e nuds AP wabaddaan ’mnhn +ha mass 40 nat asanssstihla and

the shaft rotates with 11-., attach the weight to the shaft
with a light rigid rod of length L.)

15
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(c) Set the system in oscillation at amplitudes of 10 degrees
or less and measure the period T.
(d) Determine the moment of inertia using the following formula:

2
T L
J = WL 2] T "%

Where J = moment of imertia, lb-in.-sec®
W= weight -of mass, v
L = iength of rod, inchee
T = gsecond/psriod
G = acceleration of gravity = 386 in,/sec?
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