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MIL-E- 25109 (ASG)
7 FEBRUARY 1955

Superseding
AN-95004d
23 September 1948

MILITARY SPECIFICATION

ENGINES, AIRCRAFT, RECIPROCATING,
QGENERAL SPECIFICATION FOR

This specification has been approved by the Department
of the Air Force and by the Navy Bureau of Aeronautics,

1. SCOPE

1.1 Scope.= This specification covers standard requirements for reciprocating
aircraft enanes .

1.2 Classification.~ The type and model designation will be assigned by the

Government In accordance with ANA Bulletin No. 395 and shall be specified in the model
specification.

2,  APPLICABLE DOCUMENTS
2.1 The applicable publications listed in the following bulletin, of the issue
of the bulletin in effect on date of invitation for proposals, form a part of this
specification:
PUBLICATIONS
Alr Force-Navy Aeronautical Bulletin

No. 3L3 Specifications and Standards Applicable to
Aircraft Engines and Propellers, Use of

(Copies of specifications, standards, drawings, and publications required by con-
tractors in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

3.  REQUIREMENTS

3.1 Model specification.~ A reciprocating engine model specification conforming
to Specification MIL-E-25110 shall be submitted by the engine manufacturer for approval,

3.2 Mockup.- Unless otherwlse specified in the model specification, a full scale
mockup shall be prepared for examination as soon as the contractor has established the
installation features of the engine. After the engine mockup has been approved, the
engine installation drawing shall be forwarded to the using service for approval. Any
changes required by the using service shall be subject to negotiation as provided in
the contract.
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3.2.1 Installation changes. Changes to the engine features requiring cnanges in
the airplane or propeller installation made after approval of the mockup shall be sub-
mitted to the using service for approval, The mockup shall be kept current with
approvea changes, at least through tae first produ.tion contract, uniess otherwise
authorazed.

3.3 Performance characteristics.~ The engine performance characteristics shall
be specified ir the model specification. These performance characteristics shall be
determined using fuel in conformance with Specification MIL-F-5572; alcohol in con-
formance with Specification MIL=-A=-6091 or O=-M-232, if water-alcohol injection is required;
and c1l in conformance with Specification MIL-L-6082 of a grade as specified in the model
specafication,

3.3.1 Ratings.~ The performance ratings shall be specified in the model
specification.

3.3.2 Estimates.~ The estimated performance shall be specified in the model
specification.

3.3.3 Specific oil consumption,=- The specific o1l consumption shall not exceed
the amount specified in the model specification,

3.3.4 Altitude operating limits.,~ The engine altitude operating limits shall be
defined in the model specification,

3.3.5 Ambient temperature conditions.- The complete engine shall perform
satisfactorily under the following conditions,

3.3.5.1 High and low temperature.~ The engine shall suffer no detrimental effects
and shall start successfully after being subjected to:

(a) A soaking period of 8 hours at an ampient temperature of
160°F when supplied with fuel at 110°F and inlet air at
130°F.

(b) A soaking period of 72 hours at an ambient temperature of
-65°F when supplied with fuel and air at -85°‘F,

3.3.5.2 Alirspeed and altitude.- The engine shall operate satisfactorily within
the ambient air temperature ranges shown on figure 1 throughout the airspeed and
altitude operating limits specified in the model specification,

s
3.3.6 ngine starting.- The engine shall consistently start when its temperature
is stabilized at an amblent temperature of -65°F when cranked through the starter dog at
a speed of LO 25 rpm for a periocd not to exceed 60 secands. Starting shall be accom-
plished with lubricating oil so diluted wath fuel that the viscosity of the o1l is
35,000 Saybolt seconds at the starting temperature, The fuel and oil used shall be as
specified in 3.3 entitled "Performance characteristics.” Priming of the engine shall be
by injection by a means approved by the Government, A special starting fuel or system
acceptable to the Government may be used for priming. If a special priming system is
necessary for starting the engine at temperatures below -20°F, the type of the special
priming system and its performance requirements shall be specified in the model speci-
fication. The engine shall be provisioned to accept the special priming system, as
required, with minimum effort. Special starting fuel shall not be required for starting
at temperatures above ~20°F. Consistent starting shall be defined as a complete start
following not more than two starting attempts of 60 seconds each,
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3.3.7 ldling speed.- The closed throttle idling speed, with an approved flight
propeller, on a ground propeller load through takeoff power and speed and with the
mixture strength for best power, shall not exceed 24 percent of normal rated speed with
open stacks, or 18 percent with an exhaust collector, Idling speeds below 600 rpm with
open stacks, or 450 rpm with exhaust collector, are not required., In the case of engines
for nelicopters or other applications where the engine is subject to operation while
disconnected from the rotor or propeller system, the closed throtile idle speed shall not
exceed 4O percent of takeoff speed with the minimum inertia (flywheel effect) specified in
the model specificataion.

3.3.8 Acceleration.~ The complete engine shall consistently accelerate from 50
percent normal rated speed to takeoff speed in the time specified in the model sjecifica-
tion, when the engine is operated on a test stand with a flight-type propeller eel for
takeoff propeller load. The acceleration shall be such that tne complete engine will
accelerate satisfactorily regardless of the frequency of opening and closing tne
throttle, provided the frequency does not exceed that required under the most adverse
tactical condaitions.

3.3.9 Operating data.~ Operating data shall be as specified in the model
specification,

3.4 Materials and processes.~ Materials and processes used in the manufacture
of military reciprocating aircraft engines shall be of high quality, suitable for the
purpose, and shall conform to applicable specifications listed in ANA Bulletan No. 3L43.
When contractor!s specifications are used for materials and processes which affect
performance or durability of the finished product, such specifications waill be subject to
release by the Government. The use of nongovernmental specifications shall not constitute
waiver of Government inspection, .

3.4.1 Critical materials.~ The use of critical materials shall be held to a
minimum, The use of the following materials shall be particularly minimized: Chromium,
cobalt, columbium, molybdenum, natural rubber, nickel, and tungsten. The actual weight
of each of these materials, based on the finished parts plus manufacturing scrap losses,
required in the construction of the engine shall be made known to the using service on
request or at such times as mutually agreed upon by the contractor and using service,

3.5 Standards.-

3.5.1 Standard parts.- AN, JAN, or MS standard parts shall be used, unless they
are determined by the contractor to be unsuitable for the purpose, and shall be identi-

fied by their standard part numbers.

3.5.2 Design standards.- MS and AND Design Standards shall be used wherever
applicable.

3.6 Drawnngs and data.~ The contractor shall furnish the following preliminary
drawings and data to the using service with the submission of the model apecification:

(a) Engine assembly, complete - showing accessory drive oil seals.

(b) Engine installation - including clearances for maintenance,
checking, adjustment, and removal of accessories,

3.7 Engine design and construction changes.-

3,7.1 Material substitutions.~ Temporary material substitutions shall be made
in accordance with ANA Bulletin No. 182,
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3.7.2 Changee in design.- No changes shall be made in the design or materials
of parts listed in an approved engine parts list, except when such changes are approved

in accordance wath the provisions of ANA Bulletin No. 391.
3.7.2.1 Glass I changes.- Class I changes are of a nature affecting:
(a) Contract cost or delivery.
(¥) Model specification requirements.

{(c) Interchangeability of all parts contained in engines and
ccmponents, as defined hereunder:

(1) When performance or durability is affected to such an
extent that superseded parts must be removed from service
for reasons of safety or unsatisfactory performance,

(2) when dimensions of parts, subassemblies, or complete
engines are affected to such an extent that the superseded
and superseding items are not directly and completely
interchangeable with respect to installation or performance,

3.7.2.2 Class II changes.- All other changes shall be classified as class II
changes.

3.7.2.3 Approval of changes.- Approval of changes does not relieve the contractor
of full responsibility for the results of such changes on any engine characteristics,

3,7.3 Changes in vendors.- No changes shall be made in vendors or fabrication
sources, except when such changes are approved in accordance with the provisions of
ANA Bulletin No. L23.

3.7.4 Parts list.~ The parts list for the engine which successfully completes
Qualifacation tests shall constitute the approved parts list for subsequent engines of
the same model. Changes to the approved engine parts list shall be governed by the
requarements specified in 3.7.2 entitled "Changes in design."

3.8 Interchansgpbilxgy.- All parts having the same manufacturer!s part number
shall be directly and completely interchangeable with each other with respect to
installation and performance, except that matched parts or selective fits will be
permitted where required. Changes in manufacturer's part numbers shall be governed by
the drawing requirements of Specification MIL~D-5028.

3.9 Accessibility.- Insofar as practicable, parts of the engine requiring routine
service checking, adjustment, or replacement shall be made readily accessible for
servicing without teardown of the engine and removal of any major part, component, or
accessory.

3.10 Dry weight of complete engine.~ The dry weight of the complete engine shall
not exceed that specified in the modeé specification,

3.10.1 Weights of additional equipment.- The weights of items which are not
engine components but which are furnished with the engine shall be listed in the model
specification, These items shall not be included in the engine dry weight,

3.11 Over-all dimensions.~ The over-all dimensions of the engine and allowances
for expansion shall be as shown on the installation drawing.
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3.12 Engine mounting.,- Engine mounting provisions shall be suitable for the
installation of vibration isolators capable of adequately isolating engine vibraticns.

The number and location of mounting brackets, pads, or bosses, the clearance provisions,
and the maximum allowable loads and moments of mounting pads shall be shown on the engine
installation drawing.

3.12.1 Clearance.- At each mounting pad or boss, clearance shall be provided for
using standard wrenches to disconnect the engine from the antivibration engine mount
assemblies,

3.13 Torquemeter.- A4ll engines using propeller reduction gears and having a
displacement of 3,555 cubic inches or above shall have provisions for torqueme‘ers,
preferably without major change to the engine, When installed in an engine, the
torquemeter shall function satisfactorily up to and including the altitude specified

in the model specification and shall not materially affect the oil flow or heat rejection
to the lubricating oll., The torquemeter shall measure accurately the torque developed by
the engine for any torque corresponding to any power-rpm combination within the following
tolerances:

(a) Takeoff and military rated power to normal rated power - X2 percent,

(b) Normal rated power to LO percent normal rated power - 23 percent.
(¢) LO Percent normal rated power to idling speed - %5 percent, except
that there shall be no requirement for accuracy in the latter
portion of the power range if the torquemeter 1s not used for

power control actuation,

3.13.1 Torquemeter design and construction.- Hydraulic torquemeter construction
shall be such thal engine lubricating oil shall not be discharged in the event of
failure or removal of the external line, Any device required for dampening pressure
Tluctuations shall be integral with the engine,

3.14 Crankshaft torsional vibration.-

3.14.1 Helicopter and convertiplane engines.- Torsional vibration tests on the
actual engine load system may be required prior to the aircraft tie-down tests, if deemed
necessary by the using service, to demonstrate that excessive torsional vibration will

not occur,

3.1 Helicopter engine effective flywheel req.irements.~ The minimum inertia to
be provided as TI?FEeeI efiecf'on helicopter-type engines shall be“specified in the odel

specification.

3.16 c°$££ession ratio.- The engine shall be fitted with pistons givang the

compression ratio specified in the model specification, The compression ratio may var;
as permitted by drawing dimensions and tolerances.

3.17 Propeller drive requirements.-

3.17.1 Propeller drive.- The propeller drive(s) used shall conform to drawings
and tables shown on Drawing AND10152, as applicable. The model specification shall
specify the following:

{(a) The type of propeller control mechanism(s) for which provisions
are to be made in the engine,

(b) The type of propeller shaft(s).

(c) The shaft number(s).
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’ (d) The direction of rotation as viewed from the antipropeller end.
(e) Whether the drive is single or dual rotation,
(f) The reduction gear ratio(s).

3.17.2 01l seals.-

3.17.2.1 Nose to shaft.- An oil seal shall be provided between the engine nose
and the propeller sEan, and shall be so designed that no objectionable quantities of
oil will be discharged from the engine,

3.17.2,2 Between shafts of dual rotation shafts.- An oil seal shall be provided
between the inboard and outboard shafts, and the seal shall be so designed that no
objectionable quantities of oil will be discharged from between the shafts,

3.17.3 Hydraulic provisions for single rotation.~ The requirements for propeller
control mechanism or hydraulic-control valve shall be as follows:

(a) A system incorporating an oil passage from the hydraulic-control
valve mounting pad to the propeller through the propeller shaft
for engines with No, 20, 30, and LO shaft sises, when specified
in the model specification,

(b) A single acting system (incorporating a separate passage for
high pressure oil supply from the control mounting pad to the
propeller through the outer supply holes on the propeller shaft
and ancther separate passage connecting the center hole on the
propeller shaft to the engine oil pressure system) for englnes
with No. 20, 30, and LO shaft sizes unless otherwise specified
in the model specification.

(c) A double acting system (incorporating a separate passage for
high pressure oil supply from the control mounting pad to the
propeller through the outer supply hole on the propeller shaft
and another separate passage connecting the center hole on the
propeller shaft to another appropriste high pressure oil supply
at the control pad) shall be provided for No. 50 shafts and
above,

(d) Engines with shaft sizes 7-1/2, 10, 70, or above, shall not
require shaft hydraulic transfer provisions unless otherwise
specified in the model specification,

3.17.3.1 0il passages.~ When engine lubricating oil is used to operate the
propaller controls, it Es desired that all oil passages shall be within the engine,

The design of the hydraulic system shall be adequate to meet at least the following
pressure drops, oll flow, and oil leakage requirements when the engine 1s operating

at normal rated power and speed and with oil and o1l inlet temperature conforuing to
that specified for the engine in the model specification., The pressures and deliveries
specified shall be determined by means acceptable to the using service,

3.17.3.2 Pressure drop.- The oil passages shall be of such size as to permit the
following flows pressure drops from the propeller passage at the control pad to the
outer oil holes in the propeller shaft, as applicable.

{(a) 11 quarts per minute at 20 pounds per square inch maximum
pressure drop for 20, 30, and LO shafts,
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(b) 22 quarts per minute at 4O pounds per square inch maxamum
pressure drop with shaft sizes No, 50, or above,

(¢) With no flow at the engine o1l supply hole of the control
pad or at the propeller shaft center hole, as applicable,
tne pressure at these points shall be not less than 15
pounds per square inch or exceed 100 pounds per square
- inch,

3.17.3.3 Flow.,~ The engine shall maintain the applicable rate of flow to the
propeller control pad through the engine o0il supply hcle at the minamum pressures and
flow specifiea as follows for the indicated systems described in 3.17.3 entatlcd
"Hydraulic provasions for single rotation."

(a) 50 pounds per square inch minimum for a nydraulic-control
valve system and flow specified in 3,17.3.2(a) entitled
"Pressure drop."

(b) S pounds per square inch minimum for a single acting system
and flow specified in 3.17.3.2(a) and 3.17.3.2(b) entatlen
"Pressure drop."

. (¢) S pounds per square inch manimum for a double acting system
and a flow of 6 quarts per minute minimum for 1.17.3.2(bj
entitled "Pressure drop."

3.17.3.4 Leakage.- At the completion of the 150-Hour engine endurance .un of the
Qualification tests, the leakage from the o1l passages between the mountirg pad and tne
outer o1l holes in the propeller shaft or the center oil hele in the propeller s-at*
whaichever 1s applicable, including o1l transfer gland leakage. shall be not more thar

2 quarts per minute at LOO *20 pounds per square inch o1l pressure nor more thar 3-1,2
quarts per minute at 650 220 pounds per square inch o1l pressure measurea at the
mounting pad. For double acting systems, these leakage requirements apply independe-tily
at each passage when using normal engine o1l pressure 1n the other passage.

3.17.3.5 For single acting system only.-

3.17.3.5.1 Propeller feathering.- With the engine not operating and with no flow
at the engine oil supply outlet at the control pad, the pressure required to cause a
flow specified in 3.17.3.2 entitled "Pressure drop" into the center hole of the
propeller shaft shall be not more than 100 pounds per sguare inch,

-

3.,17.3.5.2 Engine o1l supply to propeller.~ With no flow at the engine o1l
supply outlet at the control pad, the rate of discharge from the center hole in the
propeller shaft to atmospheric pressure shall be not less than 11 quarts per minute
for engines with No, 20, 30, LO, and 50 shafts.

3.17.3.6 0il transfer plug.- When an o1l transfer plug is used to accommodate
hydraulic controllable propellers, the shaft end shall conform to Drawing AND10152,
Sheet 3, as applicable, and if not used, the shaft shall be plugged as shown on Lrawing
AND10152, Sheet 3, to prevent o1l leakage in either direction under a pressure head of
12 inches of oil.

3.17.4 Hydraulic provisions for dual rotating propellers.- For engines intended
for use with dual rotation propellers and other engines without shaft hydraulic trancfer
provisions, the engine shall maintain an oil flow of at least 2 quarts pe: rinute vo ti.
propeller control pad through the engine oil supply hole at a minimum pres~re oI [
pounds per square inch, With no flow at the engine oll supply hole at the cor+.<’
the pressure at this point shall be not less than 15 pounds per square inch rcr more
than 100 pounds per square inch.

8
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: 5.17.%  Epecial drive provasionc,- When Spesial GQrive provisions are incorporated
tor helieopler Gng _fec Or JLIET SeECLE. A0FLlTaliCns, taese provisions shall be
degrrined 1r the rodel cpezificetanr,

2017 Sapr ot orging SgTie.s W T an integrel gear-driven s.percharger 1s used,
the followiny criall appliy.

3.15.1 Supercherger oraz_n valve,= Wherever downdraft carburetors are used, an
aubomat 1o drairage cycte~ €'a.. De provioes 4o frevent accarwiataor. of fiel in the
induction syster. A straigri-trreaasc ope-ivg chall be provided for drainage.

- Wrere acglicacle, the locat.on of the various step
¢l s-all permit positioning in the following sequence:

3.15.2 Sapercrarger ccutre
positions of the superzrarger 2or

.
r

(a) Low speed cor main stage only.
(b) Higzn speed or low speed zaxaliary stage,
(c) High speed awxliary stage.
3.18.3 Supercharger drives.- When scopercharger drives are used, the control
mechanism shall be so0 .esigned that upon shifting from one speed combination to another

combination at normal or mlitary rated speed, full power shall be obtainable withan S
seconds after making the shift,

3.18.4 Impeller gear.~ Impeller gear ratio and diameter of the impeller shall be
specified an the model specification.

3,19 Automatic engine control.- The operating characteristics of an automatic
control, when used, shall be specified in the engine model specification. These
characteristics shall be reflected in the estimated engine performance curves furnished
as part of the engine model specification., Such controls shall function satisfactorily
up to and including the altitude specified in the engine model specification.

3.15.1 Functional data.~ A 1 functional data on the operating characteristics of
the automatic control, including a schematic diagram with functional tolerances, which
includes regulation, stability, and acceleration characteristics, and a block layout
giving description of each component, shall be furnished prior to submitting the first
engine of each model (for other than contractor's test) to Acceptance tests, unless the
same datahave been submitted on a previous engine of identical econtrol characteristics,
in which case the model specification shall so designate.

3.19.1.1 Ambient humidity.~ Controls of the electrical or electronic type shall
operate satisfactorily following periods of inoperation of 30 days during which the
humidaty 1s 100 percent and the temperature is 130°F.

3.,19.1,2 Protection.~ Provisions shall be made for protecting the control from
any detrimental foreigr material. When screens are used, they shall be capable of being
removed with the control installed on the engine,

3.19.1.3 Drainage.~ Suitable provisions shall be incorporated for draining
condensates from air chambers of the control while installed on the engine, Provisions
shall be made for complete drainage of all passages and chambers when the control is not
installed on the engine. If necessary, disassembly of the control to an extent not
requiring readjustment upon reassembly shall be permitted,

3.19.1,4 Adjustments and stops.~ When adjustments of limting values of the
controlled variable are requared, provision shall be made for external adjustment.
Positive stops shall be provided at the limits of travel of the datum lever.
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3.,19.2 Manifold pressure control.= Single lever control of manifold pressure
shall be provaded, When the engine is intended for use with a turbosupercharger not
supplied wath the engine, single lever control of mnanifold pressure shall not include
control of the turbosupercharger.

3.19.3 Cowpensation for operating fluid pressure.- Performance of the control
shall not be adversely affected by varlations in pressure of the operating fluid normally
encountered in service. The mini.aum allowable operating pressure at the control shall
be specified in the engine nodel specification.

3.19.L  Voltage and frequency variation.-

3.19.4.,1 Alternating current.- The contfol or any part thereof, when operating
on alternating current, shall provide satisfactory operation throughout a variation of
voltage and frequency not exceeding 10 percent of the rated values,

3.19.L.2 Direct current.- The control or any part thereof, when operating on
direct current, shall provide satisfactory operation throughout a voltage range of 18
to 30 volts, or 103 to 121 volts, as applicakle.

3.19.5 Emergency operations.- Whenever practicable, fail-safe provisions shall
be made for manual control of engine power in the event of engine control failure,
Manual control shall be possible wath a maxamun permissible torque of SO pound-inches
at tnhe datum lever,

3.15.6 Combat power,~ The control shall automatically reset the datw-, wherever
applicable, when changing from military to combat power or vice versa,

3.19.7 Operating li1mts.~ The control snall automatically reset the datum at
military and combat power to the extent required by changes in altitude, supercnarger

ratio, engine speed, etc, to prevert exceeding safe operation limits of the engine,

3.20 Manifold pressure.~ Provisions shall be made for the measurement of the
intake manifold pressure, the location of which shall be indicated on the installation
drawing. The boss shall be tapped 7/16-20 UNF-3B in accordance with Specification
MIL-S-77L2. The installation drawing shall indicate that a No. 50 drilled opening is
supplied on the engine or is required in the companion fitting,

3.21 Exhaust system.- Steel parts of the exhaust system which come in contact
with exhausﬂ‘EE??E’EE%II‘ge constructed of or protected by a suitable corrosion- and
heat-resisting material,
F

3.21.1 Exhaust flanges.~ Exhaust flanges and gaskets shall not be furnished with
the engine, Where an exhaust-driven supercharger installation is specified, adequate
provisions for anchorage and tightness of the connections to the exhaust pipes shall be
provided, and the exhaust flange connection or the exhaust system attachment arrangement
furni shed.

3.22 Cowling.-

3.22.1 Cowl or shroud attachment.~ If provision for attachment of cowling or
shrouding is to be furnished on the engine, the location of the points of attachment
shall be dimensionally controlled within the tolerances shown on the installation

drawing,

3.22,2 Rang.~ Provision shall be made on the rocker boxes of radial engines for
attachment of the ring cowl at the front and rear of each cylinder for single —ovw
radials and at the front of the front cylinders and rear of the rear cylinders on
multirow radials,

10 -
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3.23 Cylinder cooling baffles.- If baffles dre used, it is desired that their
attachment to the engine shall be such that it shall be possible to replace the baffles
without removing cylinders from the engine,

3.24 Coolant pump (liquid-cooled engines).- It shall be possible to remove those
portions of the coolant pump requiring routine service inspection without removing other
accessories. The pump shaft packing shall be accessible for adjustment if 1t 15 of the
adjustable type.

3.25 Coolant temperature (liquid-cooled engines).- The coolant outlet temperature
variation shall be not more than 3 Fahrenheit degrees between the cylinder blocks when
operating at normal rated power and normal rated speed waith a cooling medium outlet
temperature as specified 1n the model specification. It is desired that the engine be
designed for use with 70 percent ethylene glycol conforming to Specification MIL-E-5559
and 30 percent water by volume as a coolant,

3.26 Cylinder temoerature measurement (air-cocled engines).- Provisions shall be
made on all cylinders for the installat:ion of cylinder head resistance bulbs in
accordance with Drawing AND10312. If provisions conforming to Drawing AND10312 are
utilized, a fitting in accordance mth Drawing ANLOT6 shall be furnished only on
cylinders designated by the using servace, or an equivalent number of fittings not
to exceed four, shall be furnished with the engine, If another arrangement is necessary,
it shall be specified in the model specification. A standard plug conformng to Drawing
ANSSL3 shall be used in the resistance bulb openings when a fitting conforming to Drawing
ANLO76 1s not furnished. The type of resistance bulbs used shall be specified in the
model specification. The cylinder bases of all cylinders on the first 10 engines of a
production order shall be drilled for the installation of base-type thermocouples. If
these thermocouples are supplied, the electromotive force characteristics shall conform
to Specification MIL-T-5493 or MIL-T-5L9L.

3.27 Fuel metering system.-

3.27.1 Carburetor or fuel injector.- If the engine is equipped with a carburetor
or fuel injector, it shall be the .iodel of carburetor or fuel injector specified in the
engine model specification and shall conform to the following,

3.27.1.1 Carburetor or air throttle entrance screens.- Engines equipped with
induction system impellers shall have screen installations protecting all impellers.
The installation, materials, and construction shall be substantially in accordance with
Drawing AND10201, Air cleaners, if furnished with the engine, shall conform to Speci~-
fication MIL-F-T71%L. )

3.27.1.2 Nameplate.~ A nameplate shall be suitably fastened to the carburetor in
a manner that will not affect the gas or liquid tightness of the carburetor or promote
corrosion.

3.27.1.2,1 Parts list numbers shall include any supplementary numbers or letters
which cover changes in metering and interchangeability of component parts.

3.27.1.3 Qualification sample.- To qualify the carburetor, a qualification
sample shall be submitted to the using service for metering tests to determine
compliance with the following requirements,

3.27.1.3.1 Load compensation.- The carburetor shall maintain, without manual
adjustment, fuel-air ratios at constant air flow at all normal operating engine speeds
within the limits given in table I based on the values established for the reference
carburetor.

11
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TABLE I

Sea level metering characteristics

Percent of airflow for | Percent permissible varia- Variation in engine l
normal rated power tion from fuel-air ratios speed
and speed established for reference
carburetors
0 to 30 g Idle - 50 percent N.R.S.
30 to 70 *2 SO percent N.R.S.
~100 percent N.R.S.
70 to 100 2 310 percent of N.R.S.
and above from applicable speed on
normal propeller load

3.27.1.3.2 Altitude compensation.- For airflows corresponding to 30, SO, 80, and
100 percent of normal rated power and takeoff power under carburetor entrance conditions
as shown in table II, the fuel-air ratio shall not vary from that obtained with standard
sea level carburetor entrance conditions by more than the percentage specified for the
tabalated conditions up to the engine critical altitude for these air flows.

TABLE II

Carburetor entrance conditions

Applicable range of specific Applicable range of temperature Limts
waights (1b/cu ft) “F (percent)
0.10 to 0.05 #As specified in the model *»
0.05 to 0.03L specification X3
0.03L to 0.018 A

3.27.1.3.3 Fuel pressure compensation.- With a fuel pressure variation within the
limts specified i1n the engine model specification of the engine for which the carburetor
1s i1ntended, the fuel-air ratio at any airflow in the range from LO to 70 percent of the
airflow for normal rated power and speed shall not vary more than 1 percent, and for
airflows above 70 percent of the airflow for normal rated power and speed, shall not vary
more than 2 percent.

3.27.1.4 Performance.- Unless otherwise specified in the engine model specifica-
tion, the engine contractor shall prepare and submit a "Reference carburetor.” The
"Reference carburetor'" shall meet the requirements outlined below when subjected to the
metering tests for reference carburetor specified in Specification MIL-E-25111.

3.27.1.4.1 "Raich" and "normal" positions at normal and military rated powers and
takeoff power.- At takeoff power and speed, the mixture strength in the "rich" position
shall be from zero to L percent in excess of that corresponding to the "normal" position
setting. At normal and mlitary rated powers and speeds, the mixture strength in the
“rich" position shall not exceed that obtained at takeoff power nor be less than that
corresponding to the "normal" position setting. At takeoff power and speed the mixture
strength 1n the "normal" position shall be from O to 2 percent in excess of that
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corresponding to the guaranteed fuel consumption, At normal and military rated powers
and speeds the mixture strength in the "normal® position shall be from O to L percent
in excess of that corresponding to the guaranteed fuel consumption.

3.27.1.4.2 Rich position below normal rated power.- With the mixture control in

the rich position and with the lowest degree of supercharging required to obtain the
specified conditions, the mixture strength shall be as follows:

(a)

(v)

(c)

(d)

For minimum idling speed on a propeller load through takeoff
power and speed, the mixture strength shall be that necessary
for maximum power at that speed.

From manimum idling speed on a propeller load through takeoff
power and speed to SO percent normal rated speed, the mixture
strength shall vary uniformly with speed.

From 50 percent of normal rated speed on a propeller load
through normal rated power and speed to the maximum power
specified for operation with "best economy" mixture, the
mixture strength at any point shall be from O to 12 percent
in excess of best power mixture strength at the corresponding
point., The mixture strength at powers above 25 percent normal
rated power shall not be affected by adjustment of the idle
mixture within the range of adjustment normally required under
service conditions.

On a propeller load through normal rated power and speed the
mixture strength at any power above the maximum specified for
operation with "best economy" mixture shall neither be less
than the mixture strength furnished in the normal position at
corresponding airflows nor exceed the mixture strength furnished
in the rich position at takeoff power and speed.

3.27.1.4L.,3 Normal position below normal rated power.~ With the mixture control

in the normal position, and with the lowest degree of supercharging required to obtain
the specified conditions, the carburetor shall furnish mixture strengths as follows:

(a)

(v)

(e)

For engine operation at any point on normal rated propeller
load from minimum idling speed to 30 percent normal rated
power, the mixture strength shall be not less than the
minimum required for satisfactory acceleration.

For engine operation at any combination of speed and power
specified for use with "best economy" mixture, the mixture
strength shall be from 2 percent to 8 percent in excess of
that corresponding to the midpoint of "best economy" on a
curve of specific fuel consumption versus mixture strength
at that combination of speed and power. This will be
demonstrable with the maximum cylinder cooling obtainable
at the extremes of the cruise power range specified in the
model specification and at one additional point midway
between the extremes of power.

For engine operation at 80 percent power on normal rated
propeller load, the mixture strength shall be from O to

8 percent in excess of that corresponding to the guaranteed
fuel consumption,

3.27.1.4.4 Idle mixture position.- Mixture strength requirements shall be met

with the position of the idle mixture adjustment fixed. The displacement of this
position from the midposition of the effective range of the adjustment shall not exceed

10 percent of the effective range.
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3.27.1.4.5 Effect of carburetor air scoop design on metering.- Following flight
tests conducted by the aircraft manufacturers, sufficient data sh be submitted to the
engine manufacturer to enable him to check the performance of the carburetor air scoops
with any approved setting and to submit his recommendations to the using service.
Approval by the Government of any reference carburetor or required metering curve
established therefrom shall not relieve the engine manufacturer of the responsibility
for proper functioning of that carburetor and setting in various models of aircraft,
provided that the recommendations of the engine manufacturers regarding scoop design
changes are placed in effect.

3.27.1.4.6 Curing date of rubber parts.- All fuel system components containing
synthetic rubber parts shall be governed by the regulations of ANA Bulletin No. L10.

3.27.2 Fuel injection system.~- If the engine 1s equipped with an injection
system involving timed distribution of fuel, the system shall satisfy the general require-
ments for carburetors set forth in 3.27.1.1 and 3.27.l1.2 entitled "Carburetor or air
throttle entrance screens" and "Nameplate," respectively, The qualification and accept-
ance requirements shall be specified in the model specificataon,

3.27.2.1 Filter.- A suitable filter will be required for the fuel injection
system and shall be accessible without dismantling any other parts of the fuel injection
system, The model specification shall state whether or not a filter 1s to be furmished
with the engine., When the filter 1s not supplied with the engine, the filter require-
ments shall be specified in the model specifacation,

3.27.3 Speed density carburetor,- If the engine is equipped with a carburetor
functioning on the parameters of engine speed and mamfold mixture density, it shall
satisfy the requirements for carburetors set forth in 3.27.1.1 and 3.27.1.2 entitled
"Carburetor or air throttle entrance screens" and "Nameplate," respectively. The
qualification and acceptance requarements shall be specified in the model specification.

3.27.4 Water injection system.- If the engine is equipped with a water 1njection
system the type and model of water regulator shall be designated in the engine model
specification.

3.27.L.1 Construction.-- The design and the materials of construction of the
water injection system shall be such as to prevent corrosion of parts.

3.28 Special connections to induction systems.-

3.28.1 Before supercharger.~ A hole tapped 5/8-18 UNF-3B in accordance with
Specification MIL-S-77L42 shall be provided between the carburetor or air throttle and the

main stage supercharger for accommodation of a temperature-sensitive element. Clearance
within the engine shall be provided not less than 17/32 inch in diameter, nor 2-3/8
inches in length. Clearance external of the engine shall be provided not less than )
inches in over-all length and 1-1/2 inches in diameter. The clearance shall be shown
on the engine installation drawing. Nonsupercharged engines shall have the same hole
located in similar relation to the carburetor or air throttle,

3.29 Lines and fittings.~ The fuel lines shall be as short as possible and
shall contain no water-collecting traps. External lines on the engine which convey fuel
shall be flexible or shall be adequately supported to eliminate the effects of destruc-
tive vibration.

3.30 Lubricating system.~

3.30.1 Accessory lubrication.- Lubrication and operation of the engine shall not
be impaired as the result of the use of engine lubricating oil for normal operation of
propellers, automatic supercharger regulator, automatic mixture control or engine-driven
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accessories requiring lubricstion with the limits as set forth in the applicable
sccessory drive standards, This shall include the return of the oil from the above
refersnced accessories.

3.30.2 0il pressure adjustment.- The lubricating system shall be arranged to
indicate pressure at ng speeds., The oil pressure adjustment shall be external to
the engine, and it shall be readily accessible for and shall permit adjustment while
the engine is running.

3.30.2,1 Relief valve.- The pump relief valve shall de 8o designed that it will
be unnecessary to change the adjustment of the relief valve when operating under any
conditions specified in the Qualification tests of Specification MIL-E~25111,

3.30.3 0il pump leakage.- After the Qualification tests, with a mixture of
equal parts aviation gascline and an oil having a viscosity of approximately 100
Saybolt universal seconds at 210°F supplied to the oil pump inlet at room temperature
and under a head of 3 feet, the total flow of the oil into the engine owing to leakage
through the pump shall not exceed 0.2 pound per hour.

3.30.3.1 Check valve,- If a check valve, or other device, is installed on the
discharge side of the oll pressure pump it shall not adversely affect engine lubrication,

3.30.4 01l bypass.- The oil system of a dry sump engine shall be so arranged
that the oil bypassed from the pressure pump will be returned to the inlet of the
pressure punp and the scavenge pump will be required to handle only the oil which has
passed through the engine, The o0il system of a wet sump engine shall be so arranged
that the oil bypassed from the pressure pump will be returned to the sump,

3.30,5 Scaven system.- The scavenging system shall adequately scavenge the
engine for extended periods of time under normal operating conditions, with a back
pressure on the scavenging system of LO pounds per square inch between the point of
maximum flow and 60 percent normal rated speed, thersafter decreasing uniformly not
exceeding 10 pounds per square inch at minimum idling speed, of which not more than 2
pounds shall be due to the use of a fixed Yelief valve in the external scavenge system
when using oil conforming to Specification MIL-L~6082 at an inlet viscosity of 100 2§
Saybolt universal seconds. The scavenging system shall likewise operate satisfactorily
at takeoff power and speed with an oil or s diluted o0il having a viscosity equivalent to
Specification MIL-L-6082, grade 1100 +30 percent by volume of fusel, as specified in the
model specification and with the back pressure specified above and oil-in temperature of
122° 235°P, and within the normal operating temperatures specified in the model
specification.

3.30.6 Pressure E-Egsq.- No air traps shall exist at the pump inlet(s). The oil
preasurs pump(s) s ve sufficient capacity to maintain, at 75 percent normal rated

speed, the same preassure obtained at normal rated speed, using oil conforming to Speci-
fication MIL~L-5082 at an inlet viscosity of 100 15 Saybolt universal seconds. The oil
pressure pump shall maintain, with reference to the inlet pressurs, an operating pressure
as specified in the model specification with an inlet pressurs of not less than 8 inches
of mercury absolute, and shall provide at least the minimum allowable oil pressure shen
the inlet pressure is 6 inches of mercury absolute with the oil to the pump containing
not more than 10 percent asration,

3.30.7 0il cleansr.~ A suitable 0il cleansr shall be installed in such manner
that all oil passed through the main oil pressure pump shall immediately pass through
the cleaner. The installation shall be s0 mads that dirt extracted from the oil will be
deposited on the outside of the cleaning element, It shall be possible to remove the
oil cleaning element from its housing without disturbing any oil lines or any other part,
Foreign matter removed by the cleansr shall not re-enter the lubricating system under
normal operating conditions,
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3.30.8 011 pressure connections.~ Pressure connections for cockpit indication
shall be 7/16-20 UNF-3B internal straight thread. The o1l pressure at the connect ion
shall not fluctuate more than %5 percent under any stabilized operating condition,

3.30.8.1 Temperature measurements.- Provision shall be made for measuring o:l
irlet terperature., A hole, tapped 5/8-18 UNF-3B, 1in accordance with Specification
/T1-5-77L2 shall be provided for installation of an oil inlet thermometer which shall “e
lo-ated 1n a suitable position to measure true inlet oil temperature, A correction
ficter(s) may be furnished, prefer-bly in the model specification, at the option of the

© - ~~~pntractor if this requirement ca..ot be met. Clearance within the engine-shall be
provided fer tne sensitive portion of the bulb, Standard MS2803L, Clearance external cf
the engine shall be provided for the removal of the bulb, Standard MS28034. This
clearance shall be not less than 3-1/3 inches in length and 1-1/2 inches in diameter and
5531l be clearly shown on the engine installation drawing,.

3.30.9 Provision for 01l connections.- For engines having oil flows in excess of
75 pounds per minute when using o1l conforming to Specification MIL-L-6082, at a
viscosity of 100 5 Saybolt universal seconds, pads shall be furnished in accordance with
Drawing AND1OLS8 for attaching o1l inlet and oil outlet connections. Sufficient clear-
ance shall be provided for easy attachment or removal of these 0il connections,

3.30.9.1 For engines having 01l flows less than the above, 0il inlet and outlet
connections srall be 1n accordance with Drawing AND1OOLY, and sufficient clearance shall
be provided for installing these connections,

3.30,10 011 tank vent.~- Provisions shall be made for & 3/4-inch-minimum tube
size opening in accordance with Drawing AND1OOLS in the engine for an oil tank vent
connection located above the centerline of the engine., If practicable, the vent connec-
tion shall be loc.ted in the rear section, For in-line engines, one additional connec-
tion shall be located at the propeller end of the engine. The oil tank vent shall be so
located 1n relation to the breathers that pressure in excess of 1/2 pound per square
inch will not be applied to the o0il tank vent conmnection. Sufficient clearance shall be
provided for the necessary connection, Connections shall be in such a location that the
lubrication or scavenging of the engine will not be adversely affected,

3.30.11  Accessory oil return.,- At least two 3/16-inch tube size openings in
accordance with Drawing AND1OOLS shall be provided; one of these shall be located
preferably in the sump, for returning engine oil from oil-operated accessories. The
second opening shall be fcr the vacuum pump oil separator discharge and shall be so
specified on the engine in:tallation drawing. These openings shall be so located that
the functioming of the oll scavenging system and breathers will not be adversely
affected,

3.30.12 011 drain.- The engine shall be provaded with at least one 01l drain
opeming located at the lowest point in the crankcase or sump, The threads shall be
1-18 NS-3, A drain plug, or plugs, shall be installed and properly secured,

3.30.13 Lubrication points.- All points in the engine requiring pressure lubrica-
tion shall be lubricated from the engine lubricating system. No lubrication from an
external source shall be required,

3.30.1k 0il lines.- It is desired that all oil passages and lines be located
within the engine.

3.30.15 Crankcase breather(s).- The crankcase breather(s) shall be sc arranged
that the pressure in the crankcase under any conditions of operation, including the
discharge from the vacuum pump oil separator, which will be considered to be 2 cubic
feet of air per minute, will not exceed 1/2 pound per square inch above static
atmospheric pressure. It is desired that the breather opening be made as small as
possible consistent with satisfactory breathing. No breathing arrangement which
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discharges from the propeller shaft will be permitted. The breather(s) shall be located
and arranged so that oil will not be lost from the engine in any attitude in which the
engine may be operated in an aircraft, including vertical dives, with the engine operating
not in excess of its rated dive speed. Each breather shall terminate preferably with a
connection and a hose for connecting to tubing in such manner that when so connected no
other breather opening exists, The hose connection end(s) shall conform to Drawing
AND10058 or AND10O60, The breather system shall likewise operate satisfactorily at
takeoff power and speed with oil conforming to Specification MIL-L-6082, grade 1100,
diluted as specified at either of the following conditions:

(a) 20 percent by volume with fuel as specified in the model speci-
fication at an ambient temperature of 60.0°F to 100.0°F.

(b) 30 percent by volume with fuel as specified in the model speci-
fication at an ambient temperature of 0.0°F to -20.0°F.

3.30.16 Crankcase pressure connection.= Provisions shall be made and designated
by the manufacturer for a straight-threaced opening in accordance with Drawing AND1OOLS
sultably located irn tnhe engine crankcase, for obtaining average crankcase pressure,
Sufficient clearance will be maintained for installing a standard hose nipple fitting.

3.30.17 Precil plug.- A 1-1L NF-3B preoil opening shall be provided for engines
over 75 pounds per minute oil flow., A 5/8-18 UNF-3B opening shall be provided when
soecified in the model specification for engines under 75 pounds per minute oil flow,
In engines havang more than one pressure pump, additional openings shall be simalarly
providea, i1f necessary, to insure expeditious and thorough preoiling. Preoiling plugs
shall be permanently marked "preoil,"

3.30.18 Wet-sump capacity.~ Wet-sump engines shall have the o1l supply capacity
speci1fied in the model specification,

3.31 Electrical system.-

3.31,1 Electracal interference.~ BKlectrical components as used shall not cause
electrical interference beyond the iimits specified in Specification AN-I-27, Speci-
fication MIL-I-6181 shall be made applicable when mutually agreed upon between the
contractor and the using servace,

3.31.2 Ignation.-

3.31.2,1 Spark plugs.-

3.31.2.1.1 Type.- Spark plugs shall be of the type and model specified in the
model specification, and shall conform to the requirements of Specification MIL-P-7886.
Spark plugs from not less than two sources shall be specified by the engine manufacturer
for each model engine. At least one type of non-platinum electrode spark plug shall be
specified,

3.31.2.2, Installation and connections.~ Connections required to connect the
ignition system to the aircraft shall conform to spplicable AN or MS standards, unless
alternate connections are approved by the using service, The ignition system shall
be designed to locate the connections at a point where connection can be completed
without mounting aircraft parts on the engine, and shall be sccessible in place or
readily removable from the engine when installed in an aircraft and shall be sufficiently
durable to withstand such maintenance.

3.31.2,3 High-tension ignition cable.~ High-tension ignition cable, when used in
revireable harnesses, shall conform to Specification MIL-C-3162. The cable supplied on
delivered engines shall be no more than 12 months old.
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3.31.2.L Magnetos.- The manufacturer's name and model of magneto or ignition
generator shall be specified in the model specification. Magnetos shall meet the
following performance and installation requirements,

3.31.2.L.1 Type designations.~ The type designations of magnetos shall conform
to the following:

(a) "S" or "D" indicating single or double type.

(b) A number indicating the number of cylinders fired by the
magneto.

(¢) °"L" or "R" indicating left-hand (counterclockwise) or
right-hand (clockwise) rotation when viewed from the
drive end, '

(d) A letter, specified by the Government, to designate the :
manufacturer,

(e) Modificstions shall be indicated by a dash and an Arabic
numeral,

Illustration: Type SYLK, indicates a magneto which is a single
type, 9 cylinders, left-hand (counterclockwise) rotation, and made
by the contractor to whom the designation "K" has been assigned.
3.31.2.L.2 Cam ing.~ 1If a compensated cam is used, the following identifica-
tion shall be made:

The can shall bear the engine(s) designation and the master rod
location(s). In lieu thereof the cam shall carry a part number,
and a plate shall be attached to the unit near the cam specifying
master rod or engine bank,

3.31.2.4.3 H:fgeto and distributor t&:ﬁ marks.~ The magnetos or distributors
in wvhich cams are an integral part s provide th the proper markings to indicate
the internal timing of the magneto and the external timing to the engine. Provision
shall be made in order that the breaker setting may be checked with a straightedge
reglstering against marks cn the housing, or by a similar meens, The use of a thickness
gage for setting the breake.s shall not be required, Suitable means for locating the
position of the rotor shall be provided.

31,2, M to temperature.- The maximum continuous operating temperature
7 the magneto sh e specificd in the model specificatiort.

3.31.2.4.5 Low-tension coil temperature.~ When a low-tension coil is used, the
maximum continuous operating Lemperature at the bottom of the coil shall be specified in
the model specification,

3.31.2.5 Alternate ignition system.= If an ignition system other than magneto
is used, it shall be approved by the using service.

3.31.2.6 Cooling.- Provision shall be made for adequately cooling all parts of
the ignition system.

3.31.2,7 Is&tion boost.~ The type of ignition boost device to be used shall be
specified in the el specification. Where a starting vibrator is to be used, the type
recommended according to Specification MIL-V-5635 shall be specified. Triple unit
starting coils, if used, shall conform to Specification MIL-C-5L39.
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3.32 Accessory drives.- Drives for mounting and driving aircraft accessories
shall be as specified in the model specification. These drives shall conform to
applicable standards listed on Drawing AND10230,

3.33  Screv threads.-

3.33.1 Straight screw threads.- All conventional straight screw threads shall
confora to Specification .

3.33.1.1 Aircraft installation connections.~ Where internal straight screw
threads are provided on the engine for atiachment of aircraft fittings, the boss shall
be in accordance with Drawing ANDIOOL9 or AND10OSO, and sufficient clearance shall be
provided for installing a hose nipple or flared tube fitting in accordance with Drawing
AND10OSL or AND1006S,

3.33.2 Tapered pipe threads.- Tapered pips threads may be employed only for
permanently plugg.m HIE'IEE or cored openings.

3.33.3 Coating threaded parts.,- When aluminum or aluminum-alloy threaded parts
are treated at the time of assembly with antiseise compound, the compound shall conform
to approved specifications,

3.33.4 Inserts.,~ Threads in aluminum or magnesium alloys for fittings having a
thread major diameter of less than 3/L inch and subject to removal for routine main-
tenance purposes shall be provided with inserts.

3.3L Protective treatment and coatings.- With the exception of the areas listed
below, all parts not in constant contact with oil shall be corrosion resistant or
suitably protected:

(a) Working surfaces
(b) Threads
{(c) Drive-pad faces

3.35 Cover plates.- Cover plates for covering all accessory drive openings,
where the accessory is not mounted for engine shipment, shall be supplied with each
engine, and suitable provision for covering or plugging all other connection openings
shall be made,

3.36 Identification of product.~ Equipment, assemblies, and parts shall be
marked for identification in accordance with Specification MIL-M-791]l and Standard
MIL~-STD-130.

The identification data applied to the engine data plate shall be as fnllows:

USAF or Buier model designation

Manufacturer's nuaber assigned in accordance with
ANA Bulletin No, 152

nugnntactmr'l name or trade-mark

3.37 Special tools.~ The design of the engine shall be such as to accommodate to
the greatest possible extent, disassembly, reassembly, and service maintenance by those
tools and items of maintenance equipment which are normally available as commercial
standards,

3.38 Additional items to be furmnished.- Additional items to be furnished with
the engine shall be as specified In ths contract.
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3439 VWorkmanship and finish.= The workmanship and finish on all parts shall be
in accordance with high-grade aircraft engine practice,

L. QUALITY ASSURANCE PROVISIONS

L. Classification of tests,- The inspection and testing of aircraft reciprocat-
ing engines shall be classified as follows:

(a) Qualification tests: Qualification tests are those tests
accomplished on engines and components submitted for quali-
fication to demonstrate the suitability of an engine model
for production,

(v) Preliminary flight rating tests: The Preliminary flight
rating tests are those tests conducted to demonstrate the
suitabirlity of an engine model for limited use in experi-
mental aircraft flight testing.

(c) Acceptance tests: The Acceptance tests are those tests
conducted on engines submitted for acceptance under
contract to demonstrate suitable quality control, correct
assembly, and performance.

(d) Miscellaneous inspection tests: Various inspection tests
and procedures are conducted during the course of manufacture
to insure that adequate quality control is maintained for ma-
terials and manufacturing purposes.

L.2 Qualification tests.~ Qualification of any complete &ngine as a Servace
type or model shall be predicated on the satisfactory completion of Qualification tests
in accordance with Specification MIL-E-25111 and approval of the test report by the using
service,

L.3 Preliminary flight rating tests.- The establishment of a preliminary flight
rating for use on a particular engine model in experimental aircraft flaght testing
shall be predicated on the satisfactory completion of tests in accordance with Specifica-
tion MIL-E-25113 and approval of the test report by the using service.

L.L  Acceptance tests,~ An Acceptance test shall be conducted on each producticn
engine and shall consist only of those requirements specified in Specification
MIL-E-265112, The fuel to be used shall be specified 1n the model specification. Engines
submitted for Qualification or Prelimnary flight rating tests need)not be subject to
testing in accordance with Specification MIL-E-25112.

4.5 Fuel system calibration tests.- Whenever fuel flow calibrations are required
for fuel system components in serv.ce, the applicable limits for this calibration using
test fluid in accordance with Specification MIL-F-702L, shall be furnished to the using

service,

L.6 Miscellaneous inspection te.ts.-

L.6.1 Material tests.~ Samples of all materials used in the engines shall be
selected in the manner and quantity specified in the appropriate material specifications
and subjected to the required tests,

L.b.2 Magnetic inspection.- The steel parts listed below shall be subjected to
magnetic partitle inspection in accordance with Specifir~ation MIL-I-6868 or AMS26L40, if
made of magnetic materiale
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Crankcase (steel),
Connecting rod cap screws and studs,

Cam rim of cam shaft,

All parts constituting the crankshaft assembly, including
clamp bolts and special counterweights, miscellaneous
screws, pins, nuts, plugs, washers, standpipes, oil jets,

and tubes.

Connecting rods, bolts, and caps.
Piston pans,

Knuckle pins,

Push rods and ball ends.

A1l valve, clutch, accessory drive and vibration or
dampener sprangs.

Tappet followers, rollers, and shafts,
Rocker arms and bolts.

Propeller shaft.

Reduction gear hub or cage.

Reduction gear pinion shafts.
Cylinder barrels.

Impeller shaft,

Major parts of flexible couplings,
Starter jaw,

All gears except oil pump gears.

All quill and accessory drive shafts,

magnetically inspected.

L.6.2.2 Additional parts.-

friction

Assembled ball or roller bearings shall not be

In the case of special engines or when Government

service experience warrants, the list of engine parts as specified in 4.6.2 may be
extended or supplemented to include additional parts by contract nsgotiation.

L.6.3 Penetrant inspection,.-

The following nommagnetic parts shall be subject

to penetrant inspection in accordance with Specification MIL-I-6866 or AMS26LS:

{a) Supercharger, impellier(s), intsgral turbine rotor assemblies,

(v)

including threaded fastenings,

Integral turbine nogtzle vanes and assemblies,
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(c) Intake and exhaust valves,
(d) All other highly stressed parts.

NOTE. Very bulky or intricately shaped parts may be hydrostatically tested by the
contractor's approved method in lieu of penetrant testing, when specifically
approved by the procuring activity.

L.6.3.1 Excepted parts.- Commercial, AN,or MS standard parts such as cotter
pins, washers, etc, and similar low-stressed parts are not required to be inspected by
the magnetic or penetrant methods,

L.6.L  Radiographic or ultrasonic inspection.- The following shall be subject to
radiographic or ultrasonic inspection for defects 5r soundness to a degree of inspection
cn each article as agreed upon between the contractor and the procuring activity:

(a) The supercharger impeller, if it is nonmagnetic.
(b) The integral turbine rotor(s), if it is nonmagnetic.
(c) Highly stressed magnesium and aluminum castings.
L.6.4,1 Radiographic inspection.- Radiographic inspection of materials shall be

.n accordance with Specification MIL-I-6865. Laboratories performing radiographic
inspection shall be certified in accordance with Specification MIL~X-6141,

L.7 Certification of operators.- All operators performing fusion welding shall
be certified operators.

5. PREPARATION FOR DELIVERY

5.1 Application.- The requirements of Section 5 apply only to direct purchases
by or direct shipments to the Government.

5.2 General.- The engine, components, and accessories shall be prepared for
storage and shipment in accordance with Specification MIL-E-6058. The contractor shall
furnish a packing list witr each engine. All parts, accessories, components, and tools
which are not installed on *he engine, but which are shipped with the engine, shall be
included on the packing last.

NOTES y

6.1 Intended use.- The reciprocating aircraft engines covered by this speci-
fication are intended for aircraft propulsicn.

6.2 Defimitions.- Definitions of the terms used herein will be as specified in

Specification MIL-E-25110.
6.3 Engine mockup procedure.- See ANA Bulletin No. LO6.

22



Custodaans:

Downloaded from http://www.everyspec.com

MIL-E-25109(ASG)

PATENT NOTICE: When Government drawangs, specifications, or
other data are used for any purpose other than in connecticn
with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is not to
be regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation, or
conveying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be related
thereto,

Navy - Bureau of Aeronautics

Air Force
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