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throughout the complete ground and air tem-
perature range.

3.4.2 Ratings. The aerodynamic perform-
ance ratings shall be specified in the model
specification.

3.4.3 Estimates. The estimated perform-
ance shall be specified in the model specification
(see 6.4).

3.4.4 Altitude-temperature limits for un-
feathering and operation. The unfeathering
and operating limits shall be defined in the
model specification.

3.4.5 Flight conditions.  The propeller sys-
tem shall function satisfactorily under the fol-
lowing flight conditions:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

3.4.6

Level posistion (horizontal) with the
propeller inclined 20 degrees to either
side.
Level position (horizontal) with the
propeller inclined 45 degrees to either
side for a period of 30 seconds.
Zero to 45 degrees below horizontal
with up to 10 degrees inclination on
either side.
90-degree below horizontal for a
period of 30 seconds.
Zero to 105 degrees above horizontal
with up to 10 degrees inclination on
either side.
Flight operation under negative 1 “g"
flight conditions for 60 seconds.
Flight operation under zero "g" flight
conditions for 30 seconds.
Ambient temperature conditions. The

propeller system shall perform satisfactorily
when supplied with the specified electrical
power and the specified lubricants and fluids, if
applicable, under the following conditions:

(a)

(b)
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Cold start: The propeller system shall
be capable of rotation, after soaking in
a static condition at sea level and -65°
F for 8 hours, without damage to an-y
part of the propeller system and shall
function satisfactorily.
Static unfeather: The propeller sys-
tem shall be capable of unfeathering
for air starting in 45 seconds after 8
hours of continuous soaking in a static
condition at sea level and -65°F.

(c) High temperature: The propeller sys-
tem shall be capable of rotation, after
soaking in a static condition at sea
level and + 160° F for 8 hours, with-
out damage to any part of the pro-
peller system and shall function
satisfactorily.

3.4.6.1 Airspeed and altitude. The propeller
system shall operate satisfactorily within the
ambient temperature ranges shown in figure 1
throughout the airspeed and altitude operating
limits specified in the model specification.

3.4.7 Reverse thrust. The propeller system
shall operate satisfactorily in the reverse thrust
condition up to the limits specified in the model
specification.

3.4.8 Stat ic  thrust .  The static thrust
(pounds) generated by the propeller shall be
specified in the model specification.

3.4.9 Power transients. During all permis-
sible power transients and times of accomplish-
ment of such. transients established for the
engine, the propeller response shall be compat-
ible with the transient engine performance re-
quirements stated in the engine general
specification. Characteristics of the propeller
system which define response under transient
conditions shall be specified in the model
specification.

3.4.10 Rotational speed. The rotational
speed of the propeller shall be specified in the
model specification for the following conditions,
as applicable:

Ground idle
Flight idle
Takeoff
Normal
Cruise

3.4.11 Range and rates of pitch-change.
The pitch-changing mechanism shall adequately
control the blades throughout all regimes of
flight and ground operation. The maximum
rate and range of pitch-change shall be specified
in the model specification. The range of pitch-
change shall be sufficient that zero rotation of
the propeller can be obtained in the feathered
condition in all engine out cruise regimes, and
full power absorbed in reverse pitch at zero
forward speed. The rate of pitch-change shall
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FIGURE 1. Temperature range vs. altitude.

be that necessary to limit transients in engine
speeds to acceptable amounts.

3.4.12 Maximum diameter. The maximum
diameter of the propreller(s) shall be specified
in the model specification.

3.4.13 Position. The type of installation
of the mounted propeller shall be specified in
the model specification.

3.4.14 Rotation. The direction of propeller
rotation as viewed from the rear of the aircraft,
whether the drive is single or dual rotation, shall
be specified in the model specificaiton.

3.4.15. Number of blades. The number of
blades of the propeller, whether the construc-
tion is of fixed or removable blade configura-
tion, shall be specified in the model specification.

3.4.16 Design Aq. The propeller shall be
free of stress in excess of appropriate material

endurance limits for the maximum design "Aq"
condition anticipated for the aircraft, and the
design "Aq" shall be specified in the model
specification.

3.4.17 Blade activity factor. The blade ac-
tivity factor shall be specified in the model
specification.

3.4.18 Polar moment of inertia. The polar
moment of inertia shall be specified in the model
specification.

3.4.19. Sound pressure fields. The propel-
ler manufacturer shall furnish the procuring
activity the estimated around pressure field gen-
erated by the propeller throughout the range of
operating conditions.

3.5 Materials and processes. Materials
and processes used in the manufacture of air-
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craft propeller systems shall be suitable for the
purpose, and shall conform to the applicable
specifications in accordance with ANA Bulletin
No. 343, When contractors specifications are
used for materials and processes, such specifica-
tions shall be subject to approval by the Govern-
ment. The use of nongovernmental specifica-
tions shall not constitute waiver of Government
inspection.

3.5.1 Dissimilar metals. Unless protected
against electrolytic corrosion, dissimilar metals
shall not be used in contact with each other.
Dissimilar metals are defined in Standard
MS33586.

3.6 Standards.
3.6.1 Standard parts. AN or MS standard

parts shall be used, where applicable, and shall
be identified by their standard part numbers.

3.6.2 Design standards. MS and AND de-
sign standards shal l  be used wherever
applicable.

3.7 Drawings and diagrams. The con-
tractor shall furnish the following preliminary
drawings and diagrams to the using service with
the submission of the model specification and in
addition shall incorporate reduced size copies
of the same drawings and diagrams in the body
of the model specification:

(a)

(b)

(c)

(d)

Propeller installation including clear-
ances for maintenance checking, ad-
justment, and removal of accessories
and components subject to separate
removal.
Propeller accessory and component in-
stallation drawings (for units not
mounted on the propeller).
Electrical installation connection dia-
gram showing the circuits internal and
external to the propeller required for
installation.
Hydraulic installation interconnecting
diagram showing interconnection be-
tween component units internal and
external to the propeller required for
installation.

3.8 Design and construction.
3.8.1 Structural and functional. The pro-

peller shall be constructed with sufficient mar-
gin of structural reliability to preclude failure
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during its service life in its specified applica-
tion. It shall function satisfactorily through-
out the design envelope of the specified
engine-aircraft combination.

3.8.2 Propeller system design and construc-
tion changes.

3.8.2.1 Changes in design. NO changes shall
be made in the design or materials of parts listed
in approved propeller system parts list(s), ex-
cept when such changes are approved in accord-
ance with the provisions of ANA Bulletin No.
391.

3.8.2.2 Approval of changes. Approval of
changes shall not relieve the contractor of full
responsibility for the results of such changes on
any propeller system characteristic.

3.8.3 Changes in vendors. For each spe-
cific propeller system model~ the contractor shall
prepare a list of those processes, parts, C Om -
ponents, and subassemblies which require sub-
stantiation test approved in the event of a
change in the fabrication source, and shall in-
clude the specific substantiation testing re-
quired for each item. This list will be subject
to the scrutiny of the local Government. inspec-
tor and the procuring activity to insure the
completeness and the adequacy of the substan-
tiation tests. However, the prime responsibil-
ity for effective control of all fabrication
sources and changes in these sources shall rest
with the contractor. No change shall be made
in vendors or fabrication sources for the parts
listed except when such changes are approved
by the procuring activity.

3.8.4 Parts list(s). The parts list(s) for
the propeller system that successfully completes
the qualification test shall constitute the ap-
proved parts list (s) for any subsequent propel-
ler system of the same model to be delivered to
the procuring activity. Changes to the ap-
proved propeller system parts list(s) shall be
governed by the requirements specified in 3.8.2.

3.9 Reversibility. Wherever practicable,
items and parts shall be designed to prevent re-
verse assembly or installation where such assem-
bly or installation would cause a propeller
malfunction.

3.10 Interchangeability. All parts having
the same manufacturer's part number shall be
functionally and dimensionally interchangeable
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with each other with respect to installation and
performance, except that matched parts or
selective fits will be permitted where required.
The drawing number requirements of Specifica-
tion MIL-D-70327 shall govern changes in the
manufacturer's part numbers.

3.11 Accessibility. Insofar as practicable,
parts of the propeller system requiring routine
service checking, adjustment, or replacement
shall be readily accessible for servicing without
teardown of the propeller or removal of any
major parts. The times required for all
routine inspection, maintenance, and replace-
ment actions shall be specified in the model
specification.

3.12 Electrical systems.
3.12.1 Electrical power. Any limitation of

the propeller system caused by loss of elec-
trical power shall be specified in the model
specification.

3.12.1.1 External electrical power. W h e n
power is required from the aircraft electrical
system, the following shall apply:

(a) The electrical power requirements (of
the propeller system) such as voltage,
current, phase, and frequency shall be
specified in the model specification.

(b) Propeller system electrical equipment
shall operate satisfactorily under the
applicable long term and transient
voltage variations set forth in Stand-
ard MIL-STD-704.

3.12.2 Radio interference. All electrical
and electronic components shall not cause radio
interference beyond the limits specified in
Specification MIL-I-26600.

3.12.3 Ignition-proof. All electrical com-
ponents located in a potentially explosive en-
vironment that are not heretically sealed shall
be ignition-proof in order not to ignite any ex-
plosive mixture surrounding the equipment.

3.12.4 Connectors and cable. It shall be
possible to connector disconnect electrical con-
nectors and to flex electrical conductors as neces-
sary for routine maintenance, at a temperature
of –65° F, without damage to these items.

3.12.5 Grounding. All electrical circuits
shall be designed to preclude grounding or
ground return through bearings.

3.13 Hydraulic systems.
3.13.1 Hydraulic power. Any limitation of

the propeller system caused by loss of hy-
draulic power shall be specified in the model
specification.

3.13.1.1 Self-contained hydraulic system.
The capacity of the self-contained hydraulic
system shall be specified in the model
specification.

3.13.1.2 External hydraulic power. When
externally supplied hydraulic power is required
for the propeller system, the pressure, flow, and
quantity requirements shall be specified in the
model specification.

3.13.1.3 Fluids. The operating fluid shall be
specified in the model specification. The fluid
shall be selected from military specifications,
and no change in fluid shall be required for
operation throughout the complete ground and
air temperature range.

3.13.1.3.1 Fluid contamination. Filter ca-
pacity shall be such as to allow operation
between the filter inspection periods specified
by the propeller manufacturer.

(a) Self-contained hydraulic systems: The
propeller manufacturer shall specify
the filtration requirements of fluid be-
ing installed in the systems.

(b) Non-self-contained hydraulic systems:
The propeller shall operate on the fluid
being supplied.

3.13.1.4 Fluid lines and fittings. It shall be
possible to connect or disconnect fluid line fit-
tings and to flex fluid lines as necessary for
routine maintenance, at a temperature of –65°
F without damage to these items.

3.14 Dry weight  of  propeller  system.
The dry weight of the propeller system shall
not exceed that specified in the model specifica-
tion. The weights of components which are
included in the dry weight of the propeller sys-
tem, and which are airframe or engine mounted,
shall be listed.

3.14.1 Weight of residual fluids. The esti-
mated weight of residual fluids remaining in the
propeller after operation and drainage, while
the propeller is in its normal attitude, shall be
specified in the model specification.
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3.15 Overall dimensions. The maximum
overall dimensions of the propeller shall be
shown on the installation drawing.

3.16 Flight maneuver forces. The pro-
peller shall withstand without permanent de-
formation or failure the conditions specified in
figure 2.

3.17 Ground support attachments. Mount-

ing provisions shall be provided on the propeller
for support. of the propeller on ground equip-
ment. The location and dimensions shall be
shown on the installation drawing.

3.18 Rotating parts.
3.18.1 Vibration. The propeller shall be

free of destructive vibration at the rated propel-
ler conditions including steady-state and tran-

1. Load factors and angular
velocities and accelerations
should be taken at or about
the C.G. of the engine.

2. Side load factors (S.L.)
act  to ei ther  s ide.

velocity and acceleration.

5. Down loads occur during
pull out or up gust.

6. Fore loads occur during
arrested landing.

7. Propeller aerodynamic (IXP)
moments and propeller side forces
for each application must be
considered in combination with load

Figure 2. Flight maneuver load diagrams.
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sient conditions of normal engine operation and
within the Aq level specified in the model speci-
fication. Restrictions in propeller operating
conditions determined by vibration surveys shall
be listed in the model specification.

3.19 Propeller accessory limiting tem-
peratures. Engine and engine compartment
mounted propeller accessories shall be capable
of continuous operation under normal operat-
ing conditions and under the maximum temper-
ature conditions anticipated in their environ-
ment. Airframe mounted propeller accessories
other than the above shall be designed to meet
the ambient temperature limitations of Specifi-
cation MIL-E-5272. Maximum temperatures
of the environment and the accessories, heat re-
jection rates, maximum endurance times and
maximum temperatures after shutdown, as ap-
plicable, shall be specified in the model
specification.

3.20 Ice control system. The propeller
shall incorporate an ice control system for the
blades, cuffs, and spinner. Either electrical,
fluid, gas, compound, or mechanical ice control
systems or combinations of two or more of
such systems may be used when approved
by the procuring activity. The ice control sys-
tem(s) shall be specified in the model specifica-
tion. The propeller shall operate satisfactorily
under the meteorological conditions included in
table I.

TABLE I. Ice control design conditions

3.20.1 Type of ice control. The type of ice
control may be continuous, cyclic, or a combina-
tion of both as specified in the model specifica-
tion. Unless continuous ice control is provided,
operation of the ice control system shall be ac-
complished either automatically or manually as
specked in the model specification. Continu-
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ous operation of the ice control system in flight
shall not damage the propeller system. Re-
quirements for indication of the operation of
the ice control system shall be specified in the
model specification.

3.20.2 Electrical ice control system.
3.20.2.1 Electrical contact surface. All alu-

minum-oxide films, lacquers, or similar noncon-
ducting coatings shall be removed from the ac-
tual contact area of all surfaces required to act
as a path for electrical power and from the local
areas under screws, nuts, or the like used for
assembly or mounting purposes to provide an
electrical connection in accordance with the re-
quirements of Specification MIL-W-5088.

3.20.22 Electrical ice control circuits. All
electrical circuits pertaining to ice control sys-
tems shall be so physically and electrically iso-
lated that no interference with the propeller
operation or control will result. The leads used
to conduct electrical power to the heating ele-
ments shall withstand the aerodynamic centrif-
ugal and vibratory loading to which they will
be subjected during propeller operation.
 3.20.2.3 Bonding materials. Cements, ad-

hesives, or brazing used to bond blade, spinner,
or cuff electrical heating elements shall be spec-
ified in the model specification. Bonding
processes which cause a reduction in physical
properties of the item to which the element is
bonded shall be specified in the model
specification.

3.20.2.4 Cover surfaces. Surfaces exposed
to the air blast shall consist only of materials
designed to resist abrasion and corrosion. Ex-
ternal surfaces of installed heating elements
shall be aerodynamically smooth. Externally
mounted rubber or plastic surfaced elements
shall be inherently of sufficient flexibility and
elasticity to allow installation in service areas
without special dies, stretching equipment., etc.

3.20.2.5 Blade heating area. The heating
elements shall heat the inboard section of the
exposed blade length to the propeller radius ap-
proved by the procuring activity. The width
of the blade heated on both the thrust and cam-
ber frees shall extend from the leading edge
back to a distance at no point less than 17
percent of the blade chord. 
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3.20.2.6 Cuff heating area. The heating ele-
ments shall heat the leading edge of the cuff for
its entire length and at least 20 percent of both
cuff face areas emanating from the leading
edge.

3.20.2.7 Blade heating elements. Heating
elements for propeller blades not equipped with
cuffs shall be continuous throughout their
length. The heated area shall approach as near
as practicable the juncture between the blade
and spinner or hub. Heating elements for pro-
peller blades equipped with cuffs may. be of
two pieces with the cuff element and blade ele-
ment separate, but compatible and designed for
a single electrical supply circuit. The non-
heated length between cuff and blade elements
shall not exceed 2 inches. The external heating
element installation shall result. in no distor-
tion of the propeller airfoil contour.

3.20.2.8 Spinner heating area. The heating
elements shall heat the entire area of the rotat-
ing spinner surface.

3.20.23 Power requirements. The power re-
quirements of the ice control system depend
on the mission, performance and design of the
specific aircraft application and shall be spec-
ified in the model specification. Heating ele-
ment wattage shall be calculated after reducing

drop in the complete circuit to each heating ele-
ment. The type of phase loading, overload and
open circuit sensing devices shall be described
in the model specification.

3.20.2.10 Cyclic heating controls. A cyclic
control unit shall be provided as a component
part of the system. The schedule of the cyclic
control shall be specified in the model
s p e c i f i c a t i o n .

3.20.3 Fluid ice control system.
3.20.3.1 Fluid flow pattern. The system

shall accomplish a flow pattern of the fluid on
the propeller blades, cuffs, and spinner, as neces-
sary, to provide satisfactory ice control under
the conditions of table I.

3.20.3.2 Fluid. The fluid, flow rate, and
pressure shall be specified in the model specifica-
tion.

3.20.3.3 Connecting lines and fittings.

3.20.33.1 Fittings. Straight thread fittings
shall be in accordance with Specification MIL-
F-5509.

3.20.4 Compound ice control system.
3.20.4.1 Compounds. The compound used

shall produce a surface which will prevent ice
adhesion when applied to the spinner, cuff, or
blade surface as applicable. No damage to the
protected surface shall occur from the solution
resulting when the compound comes into con-
tact with water. The kind of compound used
shall be specified in the model specification.

3.20.4.2 Protected blade area. The blade
area to be protected by the compound shall not
be less than 75 percent of the blade length on
inboard section and transversely from the lead-
ing edge to include approximately 25 percent of
the chord.

320.4.3 Protected cuff area. The cuff area
to be protected by the compound shall be at least
20 percent of the cuff area on both cuff faces
along the entire leading edge.

3.20.4.4 Protected spinner area. The entire
spinner surface shall be protected by the
compound.

3.20.5 Gas ice control system. Gas ice con-
trol system shall produce sufficient heat to melt
the layer of ice adhering to the surface of the
blade, cuff, and spinner, as applicable, which
will permit ice removal by action of centrifugal
force or produce sufficient heat to prevent ice
formation on the blade, cuff, and spinner, as ap-
plicable, and shall not affect the functional
operation of the propeller or produce any un-
desirable structural or aerodynamic effects.

3.20.5.1 Ice control pattern. The system
shall accomplish a pattern of heat on the pro-
peller blades, cuffs, and spinners as necessary
to provide satisfactory ice control under the
conditions of table I.

3.20.5.2 Heat requirements. A complete def-
inition of the heat source and heat requirements
of the system shall be specified in the model
specification.

3.20.5.3 Controls. Protective devices sup-
plied as part of the propeller system shall be
specified in the model specification.

3.21 Connection identification. The pro-
peller shall be permanently marked for instru-
mentation and electrical and hydraulic connec-
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tions. Similar fluid and electrical connections
required in the propeller model shall be made
physically non-interchangeable. All  f luid
lines shall be suitably identified,

3.22 Support. The propeller shall be of a
mounting type conforming to and compatible
with the engine or gear box design and shall be
specified in the model specification. Where

 applicable, the propeller drive(s) used shall
conform to the applicable standards listed on
Standard AND10152.

3.23 Blade. Prime attention in the selec-
tion of materials find methods of construction
of the blades shall be given to such factors as

: abrasion, moisture, corrosion, and other de-
teriorating operational factors that tend to ad-
versely affect the structural integrity and
safety.

3.23.1 Blade pitch. The propeller shall
either be so constructed that when the blades are
assembled in the hub, the difference between
their mean aerodynamic angles shall not ex-
ceed 0.2 degree throughout the entire operating
range as well as against the limiting pitch stops,
or the propeller shall incorporate means of ad-
justing the individual blade angle in increments
of 0.2 degree or less.

3.23.2 Blade track. Corresponding points
adjacent to the tips of the blades of the propeller
shall be in the same plane perpendicular to the
axis of rotation within the tolerance specified in
the model specification.

3.23.2 Blade vent hole. When vent holes
are required they shall be specified in the model
specification.

3.23.4 Marking of blade. A stripe of yel-
low enamel, 1/8 inch by 2 inches, conforming to
Specification MIL-E-5556, color No. 33538 of
Federal Standard No. 595, shall be applied on
the thrust face of each blade. The stripe shall
be along the chord of the referenced station used
for blade indexing. The stripe shall be centered
on the referenced chord within ±1/16 inch
longitudinally and within ±½ inch laterally.

3.23.5 Standard blade shank ends. Ground
adjustable blade shank ends shall be specified
in the model specification.

3.23.6 Finishing wood blades. The external
surface of wood blades shall be specified in the
model specification. After finishing, the tip of
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 each blade shall be painted for an inboard dis-
tance of 4 inches with enamel conforming to
Specification MIL-E-5556, color No. 33538 of
Federal Standard No. 595.

3.24 Hub. The hub shall withstand all loads
imposed during all operating regimes of the
propeller. Where applicable, the hub mount-
ing shall conform to Standards AND10152, AS-
127, and ARP502.

3.24.1 Cone and cone seats. Front and rear
cones shall be in accordance with Standard MS-
5007 and MS5008, as applicable. Cone seats of
hubs having splined bores conforming to one
of the specified standards in 3.24 shall be free
from plating and capable of providing an
evenly distributed bearing area contact and in-
terchangeability of mating cones.

3.24.2 Retaining nuts and map rings. All
retaining nuts and snap rings used on non-
controllable hubs shall be in accordance with
Standards MS5011 and MS5009, respectively,

3.25 Spinner. A spinner which provides an
airflow compatible with airframe and engine re-
quirements shall be specified in the model spec-
ification. Spinner designs shall provide access
for inspection and servicing of the propeller
pitchchange mechanisms, propeller brush block
and slip ring assembly, oil filler opening, lubri-
cation fittings and such other items as may be
applicable to the installation. It shall accu-
rately maintain its form in the installed position
when rotating under operating conditions as
well as when subjected to normal handling dur-
ing maintenance or overhaul.

3.25.1 Symmetry. Dimensional symmetry
shall be maintained throughout the entire ax-
ial length of the spinner.

3.25.2 Balance provisions. Provisions for
correcting static or dynamic unbalance condi-
tion shall be specified in the model specification.

3.25.3 Spinner-blade seals. The seals shall
be replaceable parts and mounted without re-
striction to movement between the blade and
hub and capable of withstanding rotational
forces without loss or impairment.

3.25.4 Quick detachment. Quick detach-
ment features shall be incorporated in the spin-
ner. External fasteners or other attaching
means shall be designed and installed to pre-
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vent their separation from the spinner in the
unlocked condition.

3.25.5 Installation. The spinner shall be
such that when installed it shall in no way im-
pair the strength of the propeller and shall not
interfere with the functioning of the propeller
or propeller controls. Mounting provisions
for accurately centering the spinner on the hub
shall be capable of withstanding frequent in-
stallation or removal of the spinner without
damage.

3.26 Blade cuff. The type of blade cuff
shall be specified in the model specification.
The attaching means shall be such that injury
will not result to the blade from chafing and
maximum corrosion protection will be afforded.

3.27 Pitch-changing systems.
3.27.1 Pitch-changing. The pitch-changing

system shall function satisfactorily throughout
all regimes of flight and ground operation and
shall be described in the model specification.

3.27.1.1 Hydraulic operation. When the
pitch-changing system is hydraulically actu-
ated, in whole or in part and the source of
hydraulic power or fluid is self-contained, the
system shall be independent of the engine lubri-
cating system and the aircraft hydraulic sys-
tem. If the engine lubricating oil is used, the
propeller manufacturer shall utilize the oil pas-
sages provided by the applicable engine or ex-
ternal lines if passages are not provided.

3.27.1.2 Electric operation. When the
pitch-changing system is electrically operated,
in whole or in part, the voltage and frequency
of the current for which the pitch-changing
system is designed shall be compatible with the
aircraft electrical system. In cases where the
propeller manufacturer provides the source of
power that is independent of the aircraft elec-
trical system, the electrical source shall be con-
tained within the propeller.

3.27.1.3 Mechanical operation. When the
pitch-changing system is entirely mechanically
operated, the pitch change operating force shall
be available at all propeller speeds. Pro-
visions for unfeathering of the propeller shall
be provided.

3.28 Control system.
3.28.1 Performance. The control system

shall control propeller operation to attain the
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steady-state and transient propeller perform-
ances specified in the model specification.

3.28.2 Provisions. The propeller control
system shall include all necessary provisions re-
quired for proper and complete automatic,
manual, or emergency control of the propeller.
These provisions shall be specified in the model
specification. These provisions depend upon
the requirements for a given application and
will include one or more of the following:

(a)

(b)

(c)

All elements of self-contained type
propeller control systems required for
speed governing in normal or reverse
pitch, for control in the beta regime,
and for emergency features shall be
contained within the propeller and
shall function independently of the
synchronizer. The only elements that
may be mounted remotely are the
synchronizers of the governor trim-
ming type, the elements that must be
incorporated in the pilot's or flight
engineer’s power control unit, sources
of emergency signals such as negative
torque signals (NTS) and items of
secondary importance (i.e., tachometer
generator). In other type systems,
emergency features not self-contained
within the propeller shall be specified
in the model specification.
The primary features of self-contained
type propeller control systems shall
function independently of the engine
oil system or the aircraft electrical sys-
tem insofar as flight safety features are
concerned. Other functions such as
back-up protection or those that do not
involve flight safety of the aircraft
such as speed synchronization, phase
synchronizing, or feathering near zero
rpm may utilize electrical power from
the aircraft electrical system. In other
type control systems, functions depend-
ent upon the engine oil system or the
aircraft electrical system, shall be
listed in the model specification.
The propeller control system shall in-
corporate the following emergency
features:

(1) A mechanical low pitch stop.
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(2)

(3)

(4)

A feathering system operable
under all flight conditions in-
cluding windmilling dives. An
emergency means of initiating
feathering shall be incorporated
which is independent of the
normal means for such opera-
tions.
A control linkage which when
connected with the engine NTS
output mechanism shall pro-
vide protection against cata-
strophic drag.
An adequate mechanical pitch
look that shall engage in the
event of overspending or loss of
hydraulic pressure or similar
failure. The pitch lock shall
act, when engaged, to prevent
motion of the blades toward
low pitch in the normal govern-
ing range but shall permit
motion of the blades toward
high pitch. Pitch lock settings
shall be specified in the mode?
specification.

(d) Phase synchronization that shall
maintain the blade phase angle rela-

(e)

(f)

tionship of all propellers to one another
within + 15 degrees under all normal
steady-state flight conditions in smooth
air.
Reverse operation to a fixed negative
blade angle compatible with the en-
gine. Overspeed during propeller re-
versal shall be compatible with engine
overspeed limits. Maximum time to
reverse from the low pitch stop shall be
as specified in the model specification.
The propeller response shall be suf-
ficiently rapid that it will not permit
overspeeds in excess of those specified
in the engine model specification.
Transient limitations may be a func-
tion of the engine overspeed mecha-
nism on installations where applicable.
The system exclusive of the synchro-
nizer shall prevent speed oscillations
in excess of ±0.5 percent under stabi-
lizer flight conditions.

3.28.3 Speed synchronization. Synchroni-
zation of propellers for multi-engine aircraft
shall be provided as a secondary speed control
and shall be specified in the model specification,
The control shall act to maintain the rotational
speed of the slave propeller(s) to that of the
master propeller within ±2 rpm in the pro-
peller normal governing range.

3.28.4 Governing. Normal and reverse gov-
erning shall be specified in the model specifica-
tion. Selective constant speed governing at
any selected speed within the range necessary
for. optimum performance of the applicable
engine shall be incorporated in the propeller,

3.28.4.1 Governors. Where the propeller is
controlled by a governor which is not an inte-
gral part of the propeller assembly, the gov-
ernor shall be constructed to conform to the
mounting specified by the applicable engine
model specification. The governor shall regu-
late the propeller speed between the limits spec-
ified in the model specification.

3.28.5 Input mechanism at the propeller.
A single input (pitch actuating) mechanism
shall be provided for the propeller to modulate
blade pitch throughout the operating range.

3.28.5.1 Input mechanism travel. The total
travel and position of this mechanism shall be
compatible with the aircraft system. In the
governing and beta regimes, the relationship be-
tween the motion of the propeller input mech-
anism and resulting changes in governor setting
and propeller pitch shall be essentially linear.

3.28.5.2 Reversing input mechanism. If re-
versing features are provided as part of the
propeller system, a reverse thrust condition
shall be reached by movement of an appropri-
ate input. mechanism. The total travel and po-
sition shall be compatible with the aircraft
system.

3.28.5.3 Input mechanism torque. T h e
torque required to operate the input mechanism
through its range of travel shall not exceed 25
pound-inches and torque variation shall not ex-
ceed 10 pound-inches. With the propeller op-
erating, the absence of external torque shall
not result in input mechanism creep within the
operating range. The estimated input mecha-
nism torque shall be specified in the model
specification.
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3.28.6 Control system adjustment. External
adjustment to the control shall be limited to
adjustments which can be made correctly with
the propeller assembled. These adjustments
shall be clearly marked and accessible with the
propeller installed. All other adjustments
shall be protected to avoid tampering. The ex-
ternal adjustments shall be specified in the
model specification.

3.28.6.1 Adjustments. When adjustments of
limiting values of the controlled propeller
variables are required, positive features shall
be provided so that it shall not be possible to
preset the adjustments to the extent that will
result in catastrophic consequences to the
aircraft.

3.28.7 Ground handling control. Adequate
provisions shall be provided for situations in
which it is desired to change pitch while the
propeller rotational speed is at zero.

3.28.8 Maintainability. The propeller and
control assemblies shall provide for simple
adjustment, ready accessibility, and adequate
field cleaning procedures.

3.28.9 Reliability. The propeller control
system shall be designed for inherent reliabil-
ity. The system shall be designed to prevent
propeller overspeeds beyond limits specified in
the model specification. Either manual or
automatic safety features may be provided to
insure the foregoing reliability.

3.28.10 Failure analysis. A failure analysis
shall be submitted to the procuring activity for
review prior to initiation of the qualification
test.

3.28.11 Stress analysis.  A stress analysis of
all important propeller components, with par-
ticular emphasis given to vital components as
indicated by the failure analysis shall be sub-
mitted to the procuring activity for review in
conjunction with the failure analysis. The
stress analysis shall include prediction of the
magnitude of steady stresses (or loads) and
prediction of the magnitude and frequency of
the vibratory stresses (or loads).

3.29 Component mounting. Components
mounted on the nose of a reciprocating engine
shall be specified in the model specification, and
these mountings shall conform to the appli-
cable standards listed on Standard AND10152.
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Components mounted on the nose of other types
of engines or gear boxes shall be located to pro-
vide the necessary installation clearances as
specified in 3.7. Those components mounted at
other locations on the engine shall conform to
the provisions provided on the engine.

3.29.1 Attaching parts. Attaching parts
utilized for either installation of a propeller
or components and provided by the propeller
contractor shall be listed in the model
specification.

3.30 Electrical harnesses. Electrical har-
nesses furnished by the propeller contractor as
components for the propeller control or ice con-
trol systems shall be so constructed as to with-
stand the environmental conditions to which
they will be exposed, including vibration, temp-
erature, abrasion, moisture and fire. An ac-
ceptable harness construction is shown in
figure 3. Harnesses shall be specified in the
model specification.

3.31 Balance.
3.31.1 Blade. Prior to painting, all blades

shall be balanced against a master balance
which has ben approved by the procuring ac-
tivity. The blade shall balance horizontally
and vertically at any two blade angles 90 de-
grees apart. The rotation of the blade caused
by horizontal out-of-balance shall be stopped or
reversed by an opposite moment determined as
the weight of the blade times an eccentricity of
0.002 inch except that a moment of 0.10 pound-
inch minimum shall be used. The rotation of
the blade caused by vertical out-of-balance shall
be stopped or reversed by an opposite moment
determined as the weight of the blade times an
eccentricity of 0.004 inch except that a moment
of 0.20 pound-inch minimum shall be used. It
is permissible to use equipment of equivalent
accuracy in which the unbalance is determined
with the blade centerline located in either a
horizontal or vertical position, Where balanc-
ing equipment other than knife edges is used,
the unbalanced moment specified above may be
applied as scale rending deviations from the
specified master moments.

3.31.1.1 Ground adjustable. For correction
of horizontal balance in ground adjustable
blades a concentric hole shall be bored in the

Downloaded from http://www.everyspec.com



MIL-P-26366A

FIGURE 3. Typical harness section.

shank end of the blade in such a manner that it
will not be detrimental to the strength of the
blade. The balancing material placed within
the hole shall be adequately secured.

3.31.1.2 Wood. Final  balance of wood
blades shall be attained by the removal of ma-
terial not to exceed the minimum allowable tol-

erances specified in the model specification.
Other means shall be subject to approval by the
procuring activity, as shown in figure 4.

3.31.2 Hub. The rotation of the hub caused
by out-of-balance shall be stopped or reversed
by an opposite moment determined as the
weight of the hub times an eccentricity of 0.0005

1 3
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F I G U R E  4 .  B a l a n c i n g  b l a d e .

inch applied in such a manner that no force
other than the mass of the applied balancing or
reversing weight is the indicating feature.
When equipment other than knife edges is used
the same tolerance shall be applied in an equiv-
alent manner.

3.31.2.1 Ground adjustable. The hubs Shall
be balanced without the clamp rings being
in place. In order to attain final balance of
the finished hub about the axis of the shaft,
metal may be removed as shown on the manu-
facturers drawing.

3.31.2.2 Controllable pitch. In the case of
hubs which have been provided with means of

. correcting the unbalance of the completely as-
sembled propeller, the balancing of the hub
assembly shall be accomplished with this bal-
ancing means adjusted to its neutral or mean
position so as to retain its maximum effective-
ness for correcting any unbalance of the com-
pletely assembled propeller. Other means shall
be used to correct any unbalance of the hub
assembly.

3.31.2.3 Fixed pitch. Final balance of the
finished hub about the axis of the shaft shall
be attained without the addition of weights.
Metal may be removed as specified on the manu-
facturers drafting to meet the final balance
requirement.

3.31.3 Spinner. The means used to support.
the spinner for balancing shall provide the same
degree of accuracy of centering and aligning
the spinner as will be obtained when the spinner
is installed on the propeller.

3.31.3.1 Static. The assembled spinner with
all parts attached shall be balanced on knife
edges so that the rotation of the spinner caused
by out-of-balance shall be stopped or reversed
by an opposite moment. The opposite moment
shall be determined as the weight of the spinner
times an eccentricity of 0.0005 inch, applied in
such manner that no force other than the mass
of the applied balancing or reversing weight is
the indicating factor. Other equipment of
equivalent accuracy may be used in which case
the unbalance may be applied as a scale reading.

3.31.3.2 Dynamic. The assembled spinner
with all parts attached shall be balanced at 550
±50 rpm on a machine having an accuracy of
correction for balance in terms of displacement
of 0.000025 inch, to secure an unbalance of not
more than 2.0 ounce-inches in each of two
planes.

3.31.4 Propeller.
331.4.1 Provisions. Provisions shall be

made for attaching balance weights in each of
two balancing planes located as far apart axial-
ly as practicable, fore and aft of the plane of the
blades. Points of attachment must be readily
accessible with the propeller mounted on the
aircraft.

3.31.4.2 Static. The rotation of the propel-
ler caused by out-of-balance shall be stopped
or reversed by an opposite moment. The oppo-
site moment shall be determined as the weight
of the propeller times an eccentricity of 0.0005
inch applied in such manner that no force other
than the mass of the applied balancing or re-
versing weight is the indicating factor. The
balance requirement shall be met with any blade
in a vertical and horizontal position. It is per-
missible to use equipment giving equivalent
accuracy which balances the propeller in a hori-

1 4
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zontal plane, in which case the unbalance may
be applied as a scale reading.

3.31.4.2.1 Ground adjustable. Horizontal
balance shall be accomplished as specified in
3.31.4.2 without additional provisions.

3.31.4.2.2  One-piece wood. One-piece wood
propellers shall be balanced with a hub bolted
securely onto the propeller. Balance may be
secured by the application of liquid finish to the
lighter blades for horizontal balance, or by se-
curing a brass plate to the wood portion of the
hub for vertical balance.

3.32 Propeller reverse or beta tel-lights.
When required, signal provisions shall be pro-
vided in the propeller for reverse tel-lights or
beta tel-lights and shall be specified in the model
specification.

3.33 Fail-safe provisions. With the excep-
tion of primary structural components, fail-safe
provisions shall be provided. This shall be
accomplished by use of designs requiring double
failures or otherwise providing adequate protec-
tion against the consequences of such failures.

3.34 Environmental conditions. The pro-
peller shall satisfy the applicable requirements
when subjected to the following tests:

(a)
(b)
(c)
(d)
(e)
( f)
(g)
(h)
(i)

Hot soak -------------------------- (4.6.2.3)
Cold soak -------------------------- (4.6.2.4)
Humidity ------------------------- (4.6.2.6)
High altitude ------------------------ (4.6.2.5)
Salt spray ------------------------- (4.6.2.9)
Vibration endurance ------------- (4.6.4.4)
Fungus ---------------------------- (4.6.2.8)
Sand and dust ------------------- (4.6.2.7)
Explosion-proof ------------------- (4.6.2.10)

3.35 Flutter. The propeller shall be free
from flutter under static conditions up to 120
percent rated engine speed and at powers up to
  the standard day takeoff power rating of the
engine, or up to the ram power rating of the
engine, whichever is specified in the model
specification.

3.36 Mechanical shock. The propeller
shall function satisfactorily under all conditions
of shock to which it will be exposed during all
flight regimes of the aircraft operation. Those
parts requiring special attention, because of the
shock environment, together with the magni-
tude and frequency of the shock application
shall be specified in the model specification.

M I L - P - 2 6 3 6 6 A

3.37 External mechanical power. When
external mechanical drives for mounting and
driving propeller components are utilized, they
shall be specified in the model specification.
These drives shall conform to the applicable
standards listed on standard AND10230.

3.38 Cover plates. Cover plates for cover-
ing all drive openings when the component is
not mounted for propeller shipment, shall be
supplied with each propeller. Suitable provi-
sions for covering or plugging all other connec-
tion openings shall be made.

3.39 Pressure connections. Connection
bosses on the propeller for transmitting fluids
from the engine to the propeller shall conform
to Standard AND10050.

3.40 Screw threads.
3.40.1 Straight screw threads. All conven-

tional straight screw threads shall conform to
the requirements of Specification MIL-S-8879.
If allowance is required for elevated tempera-
ture, corrosive atmosphere, or other conditions
which may cause thread seizure this allowance
shall be obtained by increasing the diameters
of the internal threads.

3.40.2 Tapered pipe threads. Tapered pipe
threads may be employed only for permanently
plugging drilled or cored openings and shall
conform to the requirements of Specification
MIL-P-7105.

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

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

3.42 Identification of product. Equip-
ment, assemblies, and parts shall be uniformly
and legibly marked for identification. Marking
shall be in accordance with Standard MIL-
STD-130 and the minimum information on the
identification plate Standard MS24123, except
for the specific components as follows:

(a) Propeller: Propellers shall be marked
with the following information:

(1) Model designation
(2) Serial number
(3) Manufacturer's identification

15
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Fixed-pitch propellers with integral spinners
shall be stamped on the upstream or front face,
in a location that is visible from the front of
the propeller when installed on the aircraft.
Marking shall be confined to an area not ex-
ceeding 1 inch from the spinner. Two-blade
propellers without spinner shall be marked on
the side of the boss, Blade Number 1 shall be
identified by the stamp “1” just outside the
hub.

(b) Hub: The following information shall
be stamped or etched in a location such
as to be readily visible when installed
on an engine (in an aircraft nacelle)
but not in a location to produce critical
stress concentrations:

(1) Model designation (propeller)
(2) Serial number
(3) Part number

(c) Blades:
(1) Each blade shall have the following

information stamped or etched on
the base or ferrule, as applicable, in
such a manner as not to affect the
balance or strength of the blade:

a. Model designation
b. Serial number
c. Part number
d. Ferrule model designation

(2) The following information shall be
enameled, labeled, or painted on the
blade parallel to the longitudinal
axis of the blade, and on the can-
bered face. This marking shall be
given one coat of clear varnish or
l a c q u e r .

a. Model designation
b. Serial number
c. Part number
d. Manufacturer's identification

(d) Spinner: The following spinner mark-
ings shall be placed on the inside of the spinner
shell or bulkhead at an appropriate and acces-
sible location to insure that this information
will not be obliterated if outside surfaces of
the spinner are painted:

(1) Part number
(2) Serial number
(3) Manufacturer’s identification
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(e) Reusable blade cuff: The following in-
formation shall be painted with enamel or
labeled on the cambered face of the reusable
cuff parallel to the axis of the blade and ap-
proximately in the center of the cuff area:

(1) Part number
(f) Ice control heating elements: The fol-

lowing information shall be painted or labeled
on the exposed surface of electrical ice control
heating elements:

Element; Heating, Propeller Blade (cuff)
(spinner)

Electrical ice control
Operating voltage Resistance

Ohms max Ohms min
Serial No. Weight

(g) Ice control timer: The following in-
formation shall be stamped or painted on the
electrical ice control timer:

Timer; Propeller, Electrical ice control
Operating voltage Timer on

Timer off
Serial No. Weight

3.42.1 Age control for synthetic rubber
parts. Age control for all synthetic rubber
parts, except for fluorocarbon materials, shall
be in accordance with ANA Bulletin No. 438.

3.43 Reports—propeller system.
3.43.1 Test reports. Following completion

of each separate propeller system or component
test, or consecutive group of tests conducted on
any single test assembly or components a re-
port shall be submitted. These reports, certi-
fied by a Government representative as to proper
conduct of the tests, will constitute the basis for
approval of the individual tests. Each report
shall contain essentially the following items:

(a)

(b)

(c)

(d)

Cover (title of report, number of the
report, source of report, date, name(s)
of the author (s), and contract num-
ber).
Title page (title of report, number of
report, source of the report, date,
name(s) of the author(s), and con-
tract number).
Abstract (a brief statement of the con-
tents of the report, inducting the ob-
jective).
Table of contents.

Downloaded from http://www.everyspec.com



(e)

(f)

(g)

List of illustrations (provide figure
numbers and captions of all illustra-
tions). Photographs, charts, and
graphs should be treated as illustra-
tions and given figure numbers. When
used in a separate series, tables should
be given Roman numerals. (Examp-
les: figure 1, figure 2, etc.; table I,
table II, etc.).
Summary (a brief resume of the test
conducted, including objective, pro-
cedure, results, conclusions, and recom-
mendations).
Body of the report:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Brief general description of the pro-
peller or of the component(s) and a
detailed description of all features
which differ from the previous
model, if applicable.
If approval is being requested, with-
out test, based on similarity to a com-
ponent or assembly for which pre-
vious test approval was obtained, any
physical or functional dissimilari-
ties or differences in testing require-
ments with respect to the tested
component and reference to the ap-
proved component test report shall
be included.
Method of test (general descrip-
tion of test facility, equipment, and
methods used in conducting the
test).
Record of test (chronological his-
tory of all events in connection with
all of the testing).
Analysis of results (a complete dis-
cussion of all phases of the test, such
as probable reason for failure and
unusual wear, comparison in per-
formance with previous models, and
analysis of general operation).
Calibration data including accept-
ante limits. (Data in corrected form
shall be shown by suitable curves.)
Tabulated data of all pertinent in-
strument readings and all required
instrument readings taken during the
test. Extraneous readings which the 

(8)

(9)

MIL-P-26366A

propeller manufacturer may desire
to take during the test need not be
reported.
Description of the condition of the
propeller or components at dis-
assembly inspection.
Conclusions and recommendations,
with respect to approval of the pro-
peller or components tests, supple-
mented by such discussion as is
necessary for their justification.

3.43.2 Summary report. Following comple-
tion of all the tests specified herein, a final re-
port shall be prepared which will constitute a
record of all information pertaining to the tests.
This report will normally be used as a basis for
qualification approval of the complete propeller.
This report shall contain essentially the follow-
ing items:

(a)

(b)

(c)

(d)
(e)

(f)
3.43.3

Cover (title of report, number of the
report, source of report, date, security
markings).
Title page (title of report, number of
report, source of report, date, name
of author(s), contract number).
Abstract (a brief statement of the con-
tents of the report} including the objec-
tive).
Table of contents.
Summary (a brief resume and sum-
mary of each of the tests conducted,
giving the title of each test, test report
number, the item tested, dates of test-
ing, and a general statement of the
results).
Conclusions and recommendations.
Number and distribution of copies.

When the qualification tests are conducted at
the contractor’s plant for approval of a new type
or model, the number of copies and distribution
shall be as specified in the contractor order.
4. QUALITY ASSURANCE PROVI-

SIONS
4.1 Inspection responsibility. The sup-

plier is responsible for the performance of all
inspection requirements as specified herein. Ex-
cept as otherwise specified, the supplier may
utilize his own or any other inspection facilities
and services acceptable to the Government. In-
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spection records of the examination and tests
shall be kept complete and available to the Gov-
ernment as specified in the contract or order.
The Government reserves the right to perform
any of the inspections set. forth in the specifica-
tion where such inspections are deemed neces-
sary to assure supplies and services conform to
prescribed requirements.

4.2 Classification of tests. The inspection
and testing of aircraft. propeller systems shall
be classified as follows:

(a) Qualification tests (4.4 through 4.7).
(b) Acceptance tests (4,8).

4.3 Test conditions (see 6.6.1.4).
4.3.1 Accuracy of data. Reported data

shall be accurate within the tolerances shown
below. All instruments and equipment shall be
calibrated at intervals acceptable to the Gov-
ernment representative to insure that the re-
quired degree of accuracy is maintained:

43.2 Propeller weight. The dry weight of
the complete propeller shall be measured. If
the weight is measured after the propeller has
been serviced with fluid, when applicable, the
dry Weight maybe calculated by subtracting the
weight of residual fluids, in accordance with
3.14.1 of the contractor’s model specification
from the measured propeller weight.

4.3.3 Corrections: Readings of thrust and
horsepower absorption at various rotational
speeds and blade angle settings, rpm, fuel flow
rate, specific fuel consumption, gas pressures,
and gas temperatures shall be corrected to
NACA standard sea level atmospheric condi-
tions as defined in NACA TN 1235. Approval
of the procuring activity shall be required for

location of the barometric pressure and ambient
temperature measuring devices. In order to de-
termine conformance with the propeller per-
formance ratings, the corrected thrust and
horsepower absorption shall be determined by
a method mutually agreed upon by the con-
tractor find the procuring activity prior to ini-
tiation of the qualification tests.

4.3.4 Barometer correction for temperature.
The barometer shall be corrected for tempera-
t u r e .

4.3.5 Barometer reading. The barometer
shall be read and recorded at intervals not ex-
ceeding 3 hours.

4.3.6 Vapor pressure data. Wet and dry
bulb air temperature readings shall be taken at
intervals not exceeding 3 hours.

4.3.7 Certification of operators. All opera-
tors performing fusion welding shall be certi-
fied in accordance with Specification MIL-T-
5021. Fluorescent penetrant and magnetic
particle inspectors shall be certified in accord-
ance with Standard MIL-STD-410.

4.3.8 Test propellers. Propellers  having
identical parts lists shall be used for all the tests
herein specified and applicable to the particular
propeller model undergoing tests. All com-
ponents essential to the proper functioning and
safety of the propeller shall, without change
of components, go through all those tests in
which the cumulative effects of the tests may
affect the qualification or acceptance of the
propeller.

4.3.9 Temperature. Unless otherwise spec-
ified herein, the following tolerances shall be
maintained where the applicable temperatures
are specified:

4.3.10 Accreditable test time. Test time
shall not be credited by increments shorter than
15 minutes, except when shorter periods are a
test requirement.

4.4 Qualification tests. Qualification of
any complete propeller of the model defined in
the contractor’s model specification shall be
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predicated on the satisfactory completion of
qualification tests specified herein and approval
of the test report by the procuring activity.
Qualification tests shall consist of:

(a) Preliminary fl ight  release test S

(PFRT) (4.5)
(b) Accreditation tests (4.6)
(c) Aircraft test (4.7)

4.4.1 Qualifiafion test procedures. The de-
tails and procedures of the qualification tests
for the propeller shrill be established by the
contractor, subject to review and coordination
with the testing activity and the approval of the
procuring activity. The testing activity desig-
nated by the contractor shall be subject to ap-
proval of the Government. The tests, as ap-
plicable, shall consist. of sequential simulated
flight cycles and functional operation of the
propeller controls.

4.4.2 Hydraulic systems.
4.4.2.1 Fluid pressure. The fluid pressure.

adjustments, if applicable, shall be made at the
beginning of the test to the value(s) specified
in the model specification. No further adjust-
ments that may affect. the loading, functioning,
or operation of the components or the propeller
shall be permitted during the test.

4.4.2.2 Fluid servicing. The fluid system
shall be drained and filled with new fluid at the
start of the specific propeller test. When ex-
ternally supplied hydraulic power is a require-
ment only new makeup fluid shall be introduced
into the system Subsequent to initial servicing.
No fluid shall be drained from or added to the
system during the test unless authorized by the
Government representative. The system shall
further be maintained in accordance with the
requirements of the contractor as approved by
the procuring activity.

4.4.3 Qualification test log data. The con-
tractor shall include copies of the original quali-
fication test log data as an appendix to the ap-
plicable report required by 8.43. The qualifica-
tion test log data format, except as required
herein, shall be as provided by the contractor.

4.4.3.1 Miscellaneous data. The date, op-
erating schedule, propeller model designation,
and serial number shall be recorded on each
log sheet.

4.4.3.2. Test notes. Notes shall be placed on
the log sheets of all incidents of the run, such
as leaks, vibration, and other irregular func-
tioning of the propeller or the test apparatus,
and the corrective measures taken.

4 .5  P re l iminary  f l igh t  r e l ease  t e s t s
(PFRT). A complete preproduction propeller
shall be subjected to the following PFRT to
insure that the propeller has sufficient durability
and reliability prior to release for flight testing
under controlled conditions.

4.5.1 Whirl stand tests.
4.5.1.1 Test conditions.
4.5.1.1.1 Test apparatus. The whirl stand

tests of the propeller shall be conducted on test
apparatus capable of developing horsepower
and variations of speed, without forward ve-
locity, in excess of that specified in the contrac-
tor's model specification.

4.5.1.1.2 Test propeller. The same test pro-
peller shall be used for all the whirl stand tests
defined herein and shall consist of the aerody-
namic configuration specified in the model
specification with the blades assembled in the
hub and properly restrained to insure a fixed
angle setting for test under the following con-
ditions:

When capable of being separated from the
propeller assembly, the spinner or ice con-
trol equipment may be removed from the
test propeller for the calibration and vibra-
tory stress survey as approved by the pro-
curing activity. The components not in-
cluded on the propeller for the calibration
and vibratory stress survey shall be tested
in accordance with 4.5.1.8.

4.5.1.1.3 Test data. During the whirl stand
tests the following data shall be recorded, where
applicable, in multiple increments of 50 or 100
rpm, as may be required, throughout the total
rpm range of the test run:

Time of day.
Total test time.
Oscillograph stress traces.
Propeller speed, rpm.
Blade angle, degrees.
Corrected horsepower.
Corrected thrust, lbs.
Torque, ft-lbs.
Barometer, inches.
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Ambient temperature, °F.*
Established formula for determining cor-

rected horsepower, thrust, and torque.
Data for reading oscillograph recordings

of stress traces.
*Note. Ambient temperature shall be recorded

at intervals not greater than 60 minutes.
4.5.1.2 Teardown inspection. The propeller

submitted for test shall be completely disas-
sembled to allow a detailed inspection of all
vital working parts. Those components which
are permanently joined together will be ex-
cepted.  Individual parts or components shall
be examined for evidence of suitable quality of
materials based on physical inspections and
process control data and may be supplemented
by physical and chemical tests to determine the
extent of conformance to contractor’s specifica-
tions and drawings. The condition of the in-
dividual parts or components shall be recorded.
Periodic inspection during tests will be ap-
proved by the procuring activity.

4.5.1.3 Instrumentation. The instrumenta-
tion and techniques used for recording  the
vibratory stress survey of the whirl stand tests.

the number of strain gages and types of each
used, their distribution, the range of operat-
ing conditions over which vibratory stress data
will be recorded, the type of recording equip-
ment used and the intervals at which record-
ings will be made, and the propeller com-
ponents to be subjected to the vibratory
stress survey shall be subject to review and
approval by the procuring activity. Addi-
tional or revised instrumentation similar in
nature is permitted. The instrumentation shall
be sufficient to record stress traces, propeller
rpm, and blade angle. The following is pro-
vided as a guide for the survey. Strain gages
shall be installed on one blade of the propeller
substantially in accordance with figure 5 for
measurement of blade shank longitudinal bend-
ing and transverse stresses. A limited number
of strain gages shall be installed on adjacent or
opposite or both adjacent and opposite propeller
blades, as required. Instrumentation data for-
mat for strain, gage installation on the propeller
blade and their respective connection to the re-
cording oscillograph used f or making the vibra-
tory stress data shall be prepared substantially
in accordance with figures 6 and 7.

FIGURE 5. Typical strain gage layout.
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FIGURE 6. Strain gage installation data.
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FIGURE 7. Propeller vibration connection sheet.
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4.5.1.4 Propeller reassembly. After instru-
mentation, the propeller shall be reasembled in
accordance with the test provisions required in
4.5.1.1.2.

4.5.1.5 Vibratory stress survey. A vibra-
tory stress survey of the propeller shall be con-
ducted on a whirl stand to determine the stress
characteristics of the hub find blade and the
flutter characteristics of the blade, The data
obtained by this survey shall be used in deter-
mining the test operational limitations for sub-
sequent testing of the propeller on the whirl
rig. Blade angle settings for the test shall be
selected so that, if flutter is present, a flutter
boundary curve can be determined for the
propeller. This vibratory stress survey may
be conducted simultaneously with the calibra-
tion test of 4.5.l.6 Stress limits shall be sup-
plied to the approved testing activity prior to
structural proof testing as specified in 4.5.1.7.
The data shall be prepared substantially in
accordance with figures 8 and 9.

4.5.1.6 Calibration test. The procedure dur-
ing the propeller calibration shall be such as to
establish the sea level static performance char-
acteristics of the complete propeller. The
propeller shall be calibrated at various rota-
tional speeds up to 120 percent of the maximum
rated speed of the propeller as specified in the
model specification, in increments of not more
than 5-degree settings of the blade angle over
the range specified in the test program. Data
shall be recorded for each angle at increments
of rpm as specified in 4.5.1.1.3. The blade angle
absorbing minimum power shall be determined
and recorded. Blade deflect ion data shun be
recorded during the calibration runs. The in-
crements of rpm at which data are recorded
shall be reduced to obtain more detailed infor-
mation in the suspected high stress conditions.
Curves shall be drawn showing corrected horse-
power and thrust at various speeds for each
blade angle from log data obtained during the
test. The estimated blocking factor attribut-
able to the test rig shall be noted on the curves.
Figures 10 and 11 are typical curves. The
whirl stand calibration test observed log data
format shall be prepared substantially in ac-
cordance with figures 12 and 13, as applicable.

4.5.1.7 Structuural proof tests.

M I L - P - 2 6 3 6 6 A

4.5.1.7.1 Endurance run. A 20-hour endur-
ance run shall be conducted on the propeller in-
cluding spinner, cuffs, and ice control equip-
ment. During the run the blade angle shall be
set at that angle at which the propeller absorbs
normal rated actual static sea level horsepower
at normal rated rpm. The propeller shall be
run at 150 percent of the maximum rated horse-
power of the propeller.

4.5.1.7.2 Overspeed run. A l-hour over-
speed run shall be conducted on the propeller in-
cluding spinner, cuffs, and ice control equip-
ment. During the run, the blade angle shall
be set at that angle at which the propeller
absorbs at least normal rated nctual static sea
level horsepower at 120 percent of the maximum
rated propeller rpm.

4.5.1.7.2.1 Test condition. If not previously
approved, the provisions of 4.5.1.1.2 shall apply
only in the event that the vibratory stress in-
strumentation required for monitoring the
stress conditions of the propeller during the
overspeed run is susceptible to damage by those
assembly components specified.

4.5.1.8 Alternate test. When either of the
conditions of 4.5.1.1.2 or 4.5.1.7.2.1 are approved
for component alternate testing, a l-hour run
shall be conducted on those specified components
mounted on a propeller assembly with stub
blades at 120 percent. of maximum rated pro-
pe l l e r  rpm.

4.5.1.9 Teardown inspection. After comple- 
tion of the testing specified in 4.5.1.5, 4.5.1.6,
4.5.1.7, and 4.5.1.8, the propeller and com-
ponents shall be completely disassembled for ex-
amination of all parts and measured as neces-
sary to disclose excessively worn, distorted, or
weakened parts. These measurements shall be
compared with the data recorded in 4.5.1.2 and
the contractor’s drawing dimensions and toler-
ances, Photographic records shall be made of
failures, wear, and other unusual conditions.
At the option of the procuring activity, periodic
teardown inspection during specific, test will be
accomplished.

4.5.1.10 Propeller reassembly. After satis-
factory completion of all the previous tests and
inspections, the propeller shall be reassembled
to include all necessary control subassemblies for
conducting an overspeed feather test.
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FIGURE 8. Propeller vibration test data sheet.
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FIGURE 10. Typical calibration curves.
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FIGURE 11. Typical calibration curves.
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4.5.1.11 Overspeed feather test. The pro-
peller shall be subjected. to an overspeed feather
test consisting of 25 cycles of operation of the
control mechanism. The propeller shall be as-
resembled with counterweighted blades and the
test cycles shall consist of the following:

Initiation of feathering action shall be ac-
complished at 141 percent of maximum
rated rpm from the low pitch stop blade
angle. The rpm shall be reduced at a linear
rate from 141 percent at the low-pitch stop
blade angle to 120 percent at 45-degree
blade angle. The rpm shall be maintained
at 120 percent for the remainder of the
feathering cycle.

The propeller shall demonstrate that feathering
can be accomplished at the above conditions to
overcome the encountered maximum centrifugal
twisting moment in normal and emergency op-
eration.

4.5.2 50-hour engine test.
4.5.2.1 Test conditions.
4.5.2.1.1 Test apparatus The following test

apparatus shall apply for all 50-hour engine
tests, as applicable. 

4.5.2.1.1.l Engine test stand. The 50-hour
engine test of the propeller shall be conducted
on the model of the engine specified in the con-
tractor's model specification, in an engine test
stand, unless otherwise approved by the procur-
ing activity. The stand shall include provisions
to mount the engine and accurately control en-
gine temperatures, pressures, speed, and fuel
rates, so that desired power conditions may be
maintained during propeller testing.

4.5.2.1.1.2 Automatic recording equipment.
Automatic recording equipment shall be used
to record data during the execution of that part
of the 50-hour engine test requiring the evalua-
tion of time versus propeller and engine vari-
ables. Other recording apparatus, if used, shall
be capable of synchronization with the auto-
matic recording equipment.

4.5.2.1.2 Test propeller. The same test pro-
peller shall be used for the entire 50-hour test.

4.5.2.1.3 Test data. During the 50-hour en-
gine test, the following data shall be recorded,
where applicable, at intervals not greater than
60 minutes:

Time of day.

Time of starts and stops, and total time
accumulated.

Total test time.
Engine speed, rpm.
Engine actual shaft horsepower.*
Torque, ft-lbs.
Engine case or gearbox vibration at points

shown on installation drawing, mils.
Fuel flow, lbs/hr.*
Specific fuel consumption.
Fuel inlet pressure, psi.
Main or  manifold pressure,  psi  or  inches -

mercury.
Primary pump pressure, psi.

Transient recovery time.*
Engine bleed opening point.x

Secondary pump pressure, psi.
Oil inlet pressure, psi.
Engine or gearbox oil outlet pressure, psi.
Engine or gearbox main oil pressure, psi.
Engine case vent pressure, psi.
Compressor inlet and discharge pressure,

psi.
0il inlet temperature, °F.
Engine or gearbox oil outlet temperature,

°F.
Torque bearing temperature, oF.
Turbine inlet temperature, oF.*
Compressor inlet and discharge tempera-

ture, oF .
Condition or power lever positions, degrees.
Synchronizer operation.
Barometer, inches.
Synchrophaser operation.
Negative torque signal operation.
Ambient temperature, oF.
Measured recording-oscillograph stress

traces.
Propeller pitch pressure, psi.
Propeller speed, rpm.*
Propeller operating fluid temperature, oF.
Blade angle, degrees.*

*Note: For steady-state and transient calibra-
tions, items marked with an asterisk, as appli-
cable, need be recorded and such other data as
may be pertinent to the installation.

4.5.2.2 Instrumentation. The instrumenta-
tion and techniques used for the required vibra-
tory stress survey of the 50-hour engine test
shall be as specified in 4.5.1.3. Instrumentation
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necessary for the propeller operating conditions
required by all other tests specified herein shall
be incorporated.

4.5.2.3 Calibiations, checks, and adjust-
ments. Engine and propeller performances
shall independently meet the requirements spec-
ified in their respective model specifications
prior to the 50-hour engine test.

4.5.2.4 Test propeller assembly. The test
propeller shall be assembled to the configuration
specified in the model specification.

4.5.2.5 Installation static functional check.
The engine propeller test installation shall be
checked in the static condition to determine the
functional characteristics of the control link-
ages, voltages, continuity of control circuitry:

and typical preflight checks. The relationship
between the power lever, coordinator lever, pro-
peller lever, blade angle and condition lever
shall be established as applicable for the com-
plete range of power and condition lever travel,
for increasing and decreasing power condition.
Any adjustments required shall be made using
only external means to obtain the limits
required.

4.5.2.6 Vibratory stress survey. A vibra-
tory stress survey of the propeller covering all
appropriate conditions of engine operation shall
be conducted in the engine test stand to deter-
mine the stress characteristics of the propeller
when operated in the stand environment. Ap-
plicable vibratory stress survey attenuator set-
tings, and data shall be prepared substantially
in accordance with figures 8, 9, and 14.

4.5.2.7 Control response test. The control
response test may be conducted concurrently
with the vibratory stress survey specified in
4.5.2.6 and shall include the response of the en-

 gine-propeller to power and speed changes
throughout the range of operation of the engine
under normal ground and simulated fright. con-
ditions of the aircraft.

4.53.7.1 Steady-state check. The procedure
for the steady-state check shall be such as to
establish that the static sea level performance
characteristics of the complete engine-propeller
combination satisfactorily meets the required
values of the contractors’ model specifications.
External adjustments shall be made to obtain
the required operational performance. Further

M I L - P - 2 6 3 6 6 A

propeller adjustments shall not be permitted
without. Government approval. After all ad-
justments have been made, a calibration shall be
conducted to obtain steady-state. data as speci-
fied in 1.5.2.1.3 for a series of power lever
settings.  When applicable, the settings for
these steady-state checks shall be made when in
governing and are as follows:

Full reverse.
Ground idle.
Fl ight  idle.
60 percent normal rating.
80 percent normal rating.
Normal rated.
Military (takeoff).
Military ram.
Military wet.

The steady-state operation at each of the
various power lever settings specified above
shall be recorded by automatic equipment.

4.5.2.7.2 Transient check. After completion
of the steady-state check specified in 4.5.2.7.1,
the engine-propeller control system shall under-
go a transient check to determine the stability
of the control system, rate of pitch change, and
response of the engine-propeller combination.
The procedure during the transient check shall
be conducted in the order given unless otherwise
approved by the procuring activity. For all
power lever and input mechanism movements, if
applicable, the lever shall be advanced or re-
tarded in 1 second or less. Transient checks
shall be conducted in accordance with the sched-
ule shown in table II, and automatic equipment
recordings shall be made at each transient
throughout the specified power lever movement.
Calibration shall be conducted to obtain data as
specified in 4.5.2.1.3.

4.5.2.7.3 Miscellaneous checks. Individual
miscellaneous system operation checks, as ap-
plicable, shall be conducted on the propeller.
The propeller shall be subjected to operating
loads simulating as nearly as practicable those
encountered during emergency operation. Suf -
ficient instrumentation shall be provided to
indicate the performance of each applicable
component and to indicate that the functional
relationships of components acting together are
maintained as required by the applicable test
schedule. Functional checks shall be performed
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T ABLE II. Tent  schedule

to indicate that no calibrated component has
changed its calibrations beyond allowble serv-
ice limits and that the function of uncalibrated
components is unimpared. When applicable,
the miscellaneous systems operations checks shall
be as follows:

(a) Normal feather shutdown.
(b) Emergency feather shutdown with

simultaneous manual fuel shutoff.
(c) Manual feather and unfeather after

shutdown.
(d) Emergency negative torque signal by

means of a monentary fuel interrup-
t ion.

(e) Effects of changes in electrical voltage
and power supply within the limits
specified in Standard MIL-STD-704.

(f) Effects of ac power failures.
(g) Overspeed mechanical pitch lock.

(h) Mechanical low pitch stop.
A continuous recording shall be made at each
of the above miscellaneous checks throughout
the contractor's procedures as approved by the
procuring activity.

4.5.2.8 Cycle test. Following the control
response tests, the propeller shall be subjected
to the cyclic test consisting of 50 successive 1-
hour cycles of operation. A continuous record-
ing shall be made of the transistory and steady-
state conditions specified in 4.5.2.7.1 and
4.5.2.7.2 prior to and after the cyclic test.
Visual inspections shall be accomplished as a
precautionary measure for direction of parts
failure and other irregular functioning of the
propeller. These inspections shall be accom-
plished after the first, third, sixth, and every
tenth hour interval thereafter, unless test con-
ditions warrant more frequent intervals. Each
cycle shall consist of the following runs:
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*Note: Repeat approximately 10 times with alter-
nate slow and rapid power lever motion.

The engine test observed data shall be prepared
substantially in accordance with figure 15.

4.5.2.9 Teardown inspection. After comple-
tion of the 50-hour engine test, the propeller
and components shall be completely dis-
assembled for examination in accordance with
the provisions of 4.5.1.9.

4.5.2.10 Deviation from normal operation.
Whenever there is evidence that the propeller is
deviating from normal operation or is not
meeting the contractor’s model specification re-
quirements during the testing specified in 4.5.2.8,
the discrepancy shall be immediately reported
to the Government representative, If any of
the following discrepancies are detected after
starting of the cyclic test, the number of credita-
ble hours of testing shall be disallowed:

(a)

(b)

(c)

(d)

Linkages pertaining to the propeller
require adjustment.
Propeller speed setting exceeds the es-
tablished schedule by ± 0.5 percent.
Failure of any component adversely
affecting propeller control perform-
ance.
Failure of any component adversely
affecting propeller integrity.

(e) Detection of any failure of any com-
ponent directly or indirectly affecting
control performance during teardown
inspection.

34

( f)

(g)

Detection of excessive wear of any
part or component during teardown
inspection.
Necessity to add operating fluid, if ap-
plicable.

In the event. of a discrepancy of a propeller com-
ponent, a. suitable retest penalty maybe imposed
at the discretion of the procuring activity.

4.5.3 Preliminary aircraft test.
4.5.3.1 Test conditions.
4.5.3.1.1 Test apparatus. The following test

apparatuses shall apply for all preliminary air-
craft tests, as applicable. 

4.5.3.1.1.1 Aircraft test bed. The prelimin-
ary aircraft test of the propeller shall be con-
ducted on an aircraft test bed or a suitable air-
craft having a nacelle configuration similar to
the proposed application.

4.5.3.1.2 Test propeller. The same test pro-
peller shall be used for all the preliminary air-
craft tests and shall be in accordance with the
contractor’s model specification.

4.5.3.1.3 Test data. During the preliminary
aircraft test, all pertinent test data provisions of
4.5.2.1.3 shall be applicable. In addition, re-
cordings shall be made of the pertinent aircraft
performance parameters.

4.5.3.2 Instrumentation. The instrumenta-
tion and techniques used for monitoring the
required vibratory stress survey of the prelimi-
nary aircraft test shall be as specified in 4.5.1.3.
In addition, the following instrumentation is
provided as a guide. The instrumentation shall
be sufficient to provide a continuous record of
power lever position, pitch angle in degrees, yaw
angle in degrees, and a coordinating signal from
the photo panel frame counter. Visual indicat-
ing instruments shall be provided to the pilot for
yaw angle in degrees. The wiring to the nacelle
and cabin shall consist of a pair of shielded wires
(No. 22 AWG or larger) with adequate insulat-
ing jacket over each shield. All wires and
shields shall be insulated from the aircraft’s
ground and from each other. The power bat-
teries for the recording equipment. shall be of
sufficient capacity to stand the current draw of
the maximum circuitry without jeopardy to
data recording. When utilized, the strain gage
batteries shall be of sufficient capacity to with-
stand the maximum steady drain without jeop-
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FIGURE 15. Propeller engine test log.
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ardy or compromise to the data being recorded.
The batteries shall be free of leakage to the
case or aircraft ground or both case and aircraft
ground. The pitch and yaw head transmitter
shall be mounted on the wing tip. The wiring
from the wing tip to the cabin instrumentation
shall consist of wires (No. 18 AWG or larger)
insulated from the aircraft ground from from
each other. The pitch and yaw transmitter
heads shall be compatible with 2,000-ohm po-
tentiometers. All necessary propeller vibratory
stress instrumentation shall be installed prior
to complete assembly. Instrumentation neces-
sary for monitoring the propeller control op-
eration required by all other tests specified
herein shall be incorporated.

4.5.3.3 Installation static functional check.
The installation static functional check shall be
conducted in the static condition to determine
the engine-propeller combination functional
characteristics specified in 4.5.2.5.

4.5.3.4 Steady-state check. The steady-state
check shall be conducted in accordance with the
provisions of 4.5.2.7.1.

4.5.3.5 Transcient check. The transient
check shall be conducted in accordance with the
provisions of 4.5.2.7.2.

4.5.3.6 Vibratory stress survey.
4.5.3.6.1 Ground survey. A ground vibra-

tion stress survey of the propeller shall be con-
ducted on all nacelles of the aircraft to deter-
mine the stress characteristics of the propeller
when operated in the aircraft environment.
Figure 14 is provided as a guide for the survey.

4.5.3.6.2 Flight survey. A flight vibratory
stress survey of the propeller shall be conducted
on all nacelles of the aircraft to determine the
stress characteristics of the propeller when op-
erated in the aircraft environment. The fol-
lowing is provided as a guide. The survey
shall consist of obtaining all necessary stress
measurements from the various strain gage
grO UpS as specified on figures 16, 17, and 18.
The survey shall be conducted at the two ex-
tremes of gross weights, at the maximum per-
missible gross weight, and at the minimum
gross weight possible with the test configura-
tion of the aircraft. During takeoff, a con-
tinuous recording shall be obtained, starting
when the power lever(s) are advanced, and con-

tinuing until the aircraft is in a stabilized
climb. A 5-second record of all climb condi-
tions shall be obtained. A continuous record-
ing shall be made of each turn maneuver, in-
cluding the point of maximum “g” loading.
The negative braking condition shall be con-
tinuously recorded throughout from positive
thrust operation to the maximum reverse thrust
condition. All other conditions shall be briefly
recorded. Applicable vibratory stress survey
attenuator settings, oscillograph reduction and
condition log data formats shall be prepared
substantially in accordance with figures 16, 17,
and 18.

4.5.3.7 Miscellaneous checks. The individ-
ual miscellaneous system operation checks listed
in 4.5.2.7.3, as applicable, shall be conducted on
the test propeller. During these checks the
propeller shall function satisfactorily in all
emergency conditions within the specified per-
formance. of the engine-propeller combination.
Sufficient instrumentation shall be provided to
indicate the performance of each applicable
component and to indicate that the fuctional
relationships of components acting together are
maintained as required by the applicable test
schedule. Functional checks shall be per-
formed to indicate that no calibrated compo-
nent has changed its calibration beyond allow-
able service limits and that the function of
uncalibrated components is unimpaired.

4.6 Accreditation tests. A complete pre-
production propeller shall be subjected to the
following accreditation tests to insure that the
propeller has sufficient durability and reliability
to insure a margin of safety in excess of normal
service requirements, for all flight regimes of
the specified production aircraft.

4.6.1 150-hour engine test. A 150-hour en-
gine test shall be conducted on the propeller.
The cyclic test shall be continued for 150 suc-
cessive l-hour cycles of operation as specified
in 4.5.2.8. In addition, the ice control system
shall be operated continuously during the cyclic
test in accordance with the contractor’s model
specification. Applicable ice control data shall
be recorded in conjunction with other data.
Prior to operation during the cyclic test, the
ice control system (s) shall be initially checked
to establish proper functioning.
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4.6.2 Environmental tests (see 6.6).
4.6.2.1 Test conditions.
4.6.2.1.1 Test apparatus. The environmen-

tal test of the propeller shall be conducted on
apparatus which is capable of meeting the spe-
cific test conditions. Where applicable, the test
apparatus shall be such that the test propeller
shall not exceed 50 percent of the internal vol-
ume of the test chamber, and the heat source
shall be so located that radiant heat shall not
fall directly on the propeller assembly un-
der test. Normal day atmospheric condi-
tions for the propeller operational checks are
satisfactory.

4.6.2.1.2 Test propeller. The propeller(s)
used for the environmental tests shall be in ac-
cordance with the contractor's model specifica-
tion, unless otherwise specified herein. The
propeller shall be completely connected elec-
trically, mechanically, or hydraulically, which-
ever be the case, to permit operation of the
pitch change mechanism throughout its com-
plete range.
4.6.2.1.3 Test data. Prior to conducting

any of the tests. specified herein, the propeller
shall be operated under normal day atmospheric
conditions and a record made of all data neces-
sary to determine compliance with the con-
tractor’s model specification. These data shall
provide the criteria for checking satisfactory
performance of the test propeller undergoing
environmental tests. Variation from normal
day atmospheric condition performance shall be
within limits acceptable to the procuring activ-
ity. All necesary test data, if not established
herein, to be recorded and the recording inter-
vals shall be acceptable to the Government
representative.
4.6.2.2 Instrumentation. The instrumenta-

tion and techniques used for monitoring the
environmental test data shall be sufficient to
provide all necessary data for evaluation of the
test propeller requirements.

4.6.2.3 Hot soak. The test propeller shall
be exposed initially to an 8-hour soak at 160oF.
sea level pressure. The propeller shall then
simulate a start with 130°  F convection cooling
air and be brought up to takeoff rpm. Fifty
cycles of pitch change operation shall be con-
ducted at the rate of one cycle per minute. The

40

above test shall be conducted five separate
times, with a teardown inspection after each
test sufficient to determine that the propeller,
including the ice-control system, has not been
damaged.
4.6.2.4 Cold soak. The propeller assembly

shall be subjected to a static unfeather test and
a cold start test.

4.6.2.4.1 Static unfeather and cold start test.
The assembly shall be rotated at the takeoff rpm
specified in the model specification at an am-
bient temperature of 70° F for 15 minutes, dur-
ing which time pitch changes shall be made in
sequence of increase-decrease feather, unfeather,
and reverse. The pitch change sequence shall
be repeated as often as practicable within the
time limit of 15 minutes. The rotational speed
shall be reduced to zero, during which time the
test assembly shall be placed in the full-feather
position such that a feather shut down is accom-
plished as the rotation reaches zero. The
ambient temperature shall be reduced to -65°  F
as rapidly as practicable and held at this point
for an 8-hour soak. The test assembly shall then
be unfeathered for a minimum of 20 degrees
from the full-feather position while static, by
means of the unfeather system in 45 seconds
without damage to the unfeather system or re-
lated mechanism. Immediately after which,
rotation of the propeller shall be started and in-
creased 275 ±5 rpm and run at this speed for a
period of 5 minutes. At ambient temperatures
of 70°  F and -65°  F, the following data shall be
recorded: Feather motor voltage, feather motor
current, ambient temperature time to move
blades a minimum of 20 degrees from full-
feather position, temperature of feather motor
prior and after unfeather, and blade angle. The
above test shall be completed five separate times
with a teardowm inspection after each test suffi-
cient to determine that no part of the assembly
has been damaged.
4.6.2.5 High altitude. The assembly shall

be rotated at the takeoff rpm specified in the
model specification at an ambient temperature
of +70° F for 15 minutes, during which time,
pitch changes shall be made in sequences of in-
crease, decrease, feather, unfeather, and reverse.
The pitch change sequence shall be repeated as
often as practicable within the time limit of 15
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minutes. The rotational speed shall be reduced
to zero, during which time the propeller shall be
placed in the air start position by the time the
rotation reaches zero. The ambient tempera-
ture shall be reduced to –65°F at the specified
altitude as rapidly as practicable. As soon as
this temperature and altitude condition has been
reached, rotation of the propeller shaft shall be
started and increased to takeoff rpm. The pitch
change sequence noted above shall be followed
once every 80 minutes during an 8-hour con-
tinuous run at the specified altitude and am-
bient temperature. After each sequence of
pitch change, the rate of pitch change at 25
propeller rpm overspeed and underspend at the
high and low beta angle limits shall be deter-
mined. The ice control system shall be subjected
to operation at the specified altitude without
current flow. A determination of the effect of
current flow shall also be performed, The wear
rate of the brushes and rings shall be such as
to indicate a total wear life compatible with the
desired propeller overhaul period of 1,500
hours. The following data shall be recorded at
sea level and altitude conditions, as applicable:

Altitude
Ambient temperature
Rotational speed of propeller
Feather motor temperature
Reference motor temperature
Governor temperature
Sump oil temperature
Power unit temperature
Feather motor current. and voltage
Blade angle movement during pitch change
Sump pressure
Degree of oil aeration
Beta high and low angle
Mechanical reference on-speed
Electrical reference on-speed
Rate of pitch change at 25 rpm underspeed
Rate of pitch change at 25 rpm overspeed
Centrifugal switch operating rpm

This test shall be accomplished five separate
times.

4.6.2.6 Humidity. The propeller, including
the ice control system, shall be subjected to an
atmosphere of clear water vapor under cycle
conditions specified as follows for a period of
15 days. After 12 hours, the propeller shall be

checked through 5 pitch change cycle-s for
proper operation. Upon completion of the 15-
day test, the propeller shall be dried without
forced convection for 12 hours in air at less than
70° F with not less than 15 percent relative
humidity. At the conclusion of this period,
four over-voltage power supply transients in ac-
cordance with Standard MIL-STD-704 shall be
applied. Operation of the propeller shall be
checked at normal input voltages, for normal
operation. The propeller shall be disassembled
and inspected. No corrosion or other defects
shall be present that affect the function or struc-
tural strength of the propeller.

4.6.2.7 Sand and dust. The propeller shall
be installed in a test chamber so that the air
stream will strike the forward face of the as-
semlly at a velocity of 100 feet per minute. The
air shall carry sand and dust at a concentration
of l.5±0.4 grams per cubic foot. The sand and
dust used shall consist of more than 90 percent
S io2, shall be angular in structure, and shall
screen as follows:

100-mesh screen US Standard Sieve Series
passes 100 percent.

140-mesh screen US Standard Sieve Series
passes 98±2 percent.
200-mesh screen US Standard Sieve Series

passes 90±2 percent.
325-mesh screen US Standard Sieve Series

p a s s e s  7 5 ± 2  p e r c e n t .
The temperature of the circulating air shall be
controlled as follows:
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At the end of the 18-hour exposure and before
cleaning any portion of the propeller, the elect-
rical components shall be subjected to four
over-voltgage power supply transient voltage
variations specified in paragraph titled “D-c
power system characteristics” of Standard
MIL-STD-7O4. The propeller shall be func-
tionally checked and then completely disas-
sembled and inspected for indication of sand
and dust contamination. Type and quantity of
sand or dust found within the assembly shall
be such as not to shorten the life or to affect
function of the propeller in any way. The ice
control system shall be subjected to the above
test at the specified speeds without current flow.
The type and quantity of sand and dust found
and the brush wear experienced in 18 hours of
operation shall indicate a brush wear life of 500
hours.

4.6.2.8 Fungus. The propeller, including the
ice control system, shall be placed in a suitable
chamber and inoculated with a mixture of
fungus spores containing at least those types
listed below:

Stock culture designation and source:

The chamber ambient atmosphere shall then be
maintained at a temperature of 85°±5° F and
a relative humidity of 95±5 percent for a 28-
day period. The propeller shall function satis-
factorily after completing this test. The pro-
peller shall be completely disassembled and in-
spected for effects of fungus which would affect
the life or function of the propeller. Evidence
that all materials used do not support fungus
growth shall constitute grounds for waiver of
this test.
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4.6.2.9 Salt spray. The propeller, including
the ice control system, shall be placed in an
exposure chamber and subjected to a salt spray
test in accordance with Method 811 of Federal
Test Method Standard No. 151. The salt spray
test shall be operated for 50 hours. The pro-
peller shall operate satisfactorily after complet-
ing the test. The salt deposits resulting from
the test conditions may be removed prior to
operation. A visual inspection shall be per-
formed to insure that the propeller is free from
deterioration and corrosion of any internal or
external components that could in any manner
prevent the propeller from meeting operational
requirements during service life.

4.6.2.10 Explosion-proof. Accessories and
components located in a potentially explosive
environment shall be tested in accordance with
Procedure IV of Specification MIL-E-5272.

4.6.2.11 Radio interference check. A radio
interference check shall be conducted on the test
propeller  in accordance with Specification
MIL-I-26600.

4.6.3 Endurance test (500-hour rig).
4.6.3.1 Test rig. The test of the propeller

shall be conducted on a test rig which shall be
capable of developing variations of speed in ex-
cess of that specified in the model specification.
Provisions shall be incorporated for controlling
and monitoring the propeller through all simul-
ated ground and fright operation.

4.6.3.1.1 Instrumentation. Instrumentation
necessary for monitoring the propeller operation
required by the endurance test shall be in-
corporate.

4.6.3.1.2 Test propeller assembly. The pro-
peller for the test shall be assembled with
counterweighted stub blades. When capable of
being individually separated from the pro-
peller assembly the spinner and ice control
equipment may be eliminated as components of
the test propeller, as approved by the procuring
activity.

4.6.3.1.3 Test duration. The test shall con-
sist of 500 l-hour cycles. The cycles shall be as
specified in 4.5.2.8. The propeller operation
shall be recorded before, during, and after the
test.

4.6.3.1.4 Deviation from normal operation.
Whenever there is evidence that the propeller is
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deviating from normal operation during the en-
durance test, the deviations shall be reported to
the Government. representatives. If any of the
following discrepancies are detected after start-
ing the test, the number of creditable hours of
testing shall be disallowed.

(a)

(b)

(c)

(d)

(e)

( f)

Linkages pertaining to the propeller
requiring adjustment.
Failure of any component. adversely
affecting propeller control perform-
ance.
Failure of any component adversely
affecting propeller integrity;
Detection of any failure of any comp-
onent directly or indirectly affecting
control performance during teardown
inspection.
Detection of excessive wear on any part
or component during teardown inspec-
tion.
Necessity to add operating fluid, if
applicable.

In the event of a discrepancy of a propeller com-
ponent, a suitable retest penalty maybe imposed
at the discretion of the procuring activity.

4.6.4 Components and accessories tests.
4.6.4.1 Conditions. Test apparatuses neces-

sary for conducting the tests, method and pro-
cedures of tests, and data obtained during the
tests shall be determined by the contractor and
approved by the procuring activity. The com-
ponents and accessories subject to tests shall be
identical to those specified in the contractor’s
model specifiation.

4.6.4.2 Structural. All major structural
components shall be subjected to fatigue and,
where necessary, ultimate strength tests to aid
in assessment of their durability under service
applied loads. These tests will include 1xP
testing on the gyroscopic rig at Wright-Patter-
son Air Force Base. The components subject
to test, the methods and procedure of test, and
data to be obtained during the test shall be de-
termined by the contractor and approved by the
procuring activity.

4.6.4.3 Mechanical shook. Propeller compo-
nents and accessories not designed to mount on
the engine or not mounted on the engine during
the engine test phase shall undergo a mechan-
ical shock test in accordance with Specification

MIL-E-5272 and operate satisfactorily after
completion of the test.

4.6.4.4 Vibration endurance. Propeller com-
ponents and accessoris not designed to mount
on the engine or not mounted on the engine dur-
ing the engine test phase shall undergo a
vibration endurance test in accordance with the
applicable procedures of Specification MIL-E-
5272 and shall operate satisfactorily after com-
pletion of the test.

4.6.4.5 Temperate limitations. Propeller
components and accessories not designed to
mount on the engine or not mounted on the
engine during the engine test phase shall be
tested in accordance with Specification MIL-E-
5272, high temperature test Procedure II, and
low temperature test Procedure I, and shall op-
erate satisfactorily after completion of the
tests,

4.6.4.6 Durability. Prior to installation of
the propeller on the prototype or first produc-
tion aircraft, the components of the propeller
designed to perform certain functions shall be
subjected to applicable tests to establish the
capability of the component to perform their
respective functions for at least the period of
1,500 hours between overhaul. The tests shall
be of a "cycle” type for the specified time dura-
tion or number of cycles and shall be conducted
on those control or emergency system compo-
nents which are not limited to the following:

(a)

(b)

(c)

(d)

Control unit—(e.g., complete, uni-
tary-housed control assembly which
attaches to the hub for general control
and pitch change power): Test dura-
tion shall be for a minimum of 500
hours.
Pitch change mechanism: Test du-
ration shall be for a minimum of 500
hours.
Low pitch stop: Exposure shall be of
the maximum magnitude which the
component will encounter in service.
Test duration shall be for a minimum
of 100 cycles.
Mechanical pitch lock: Exposure
shall be at various rates of actuation.
Test duration shall be for a minimum
of  1 ,500  cyc les .
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(e)

( f)

(g)

4.6.4.7

Feathering and unfeathering: Expo-
sure shall be under various conditions
of speed and power. Test duration
shall be for a minimum of 500 cycles
of which no less than 100 cycles shall
be accomplished at maximum condi-
tion of propeller operation.
Negative torque signal: Exposure
shall be under those conditions nor-
mally expected to be encountered in
service. The test shall be for a mini-
mum of 1,000 cycles.
Ice control system: The propeller
electrical ice control system compo-
nents, including brushes and rings,
shall be subjected to a 500-hour dura-
bility test at the temperature-altitude
conditions specified in the model
specification.
Teardown inspection. After comple-

tion of the tests, the  propeller components
which underwent test shall be completely dis-
assembled and inspected in accordance with
4.5.1.9.

4.7 Aircraft test.
4.7.1 Test conditions.
4.7.1.l Test apparatus. The following test

apparatus shall apply for all aircraft tests as
applicable.

4.7.1.1.l Automatic recording equipment.
Automatic recording equipment shall be used
as specified in 4.5.2.1.1.2.

4.7.1.1.2 Aircraft. The aircraft test of the
propeller shall be conducted on the prototype or
first production aircraft which shall provide
suitable means for testing the propeller. In
the case of a multiengined aircraft application,
the test shall be conducted on all nacelles.

4.7.1.2 Test propeller. The propeller(s)
used for all the aircraft tests shall be in accord-
ance with the model specification except for
modification required for instrumentation.
For multiengined aircraft all nacelles shall in-
corporate identical models of the propeller.

4.7.1.3 Test data. During the aircraft test
all pertinent test data provisions of 4.5.2.1.3
shall be applicable. In addition, recordings
shall be made of the indicated air speed in
knots, altitude in feet, and the rate of climb in
feet per minute.

4.7.2 Instrumentation. The instrumentat-
ion and techniques used for monitoring the re-

44

quired vibratory stress survey of the aircraft
test shall be as specified in 2.5.3.2.

4.7.3. Vibratory stress survey.
4.7.3.1 Ground survey. A ground vibration

stress survey of the propeller shall be conducted
on all nacelles of the aircraft to determine the
stress characteristics of the propeller when
operated in the aircraft environment: The fol-
lowing is provided as a guide. For four-engine
aircraft, the propeller shall be initially installed
at the number three nacelle position and shall
remain at this position until all specified testing
conditions have been completed. The same pro-
cedure shall apply for two-engine aircraft with
initial installation at the number two nacelle
position. The ground survey shall be conducted
utilizing four strain gage groups. A survey
shall be made of ground operation which shall
consist of obtaining all necessary stress meas-
urements from three designated strain gage
groups during the performance of conditions 1
through 12 and 66 through 71 as specified on
figures 19a, 19b, and 20. After completion of
the above specified ground survey with the three
designated strain gage groups, the propeller
shall be resurveyed utilizing the fourth strain
gage group, which shall be a composite group-
ing determined by the analysis of the three
designated strain gage groups, to obtain stress
measurements at the same conditions when in-
stalled at the number two, one, and four nacelle
positions, in that order. An additional survey
shall be accomplished, if the above representa-
tive conditions indicate a requirement. Appli-
cable vibratory stress survey attenuator set-
tings, oscillograph reduction and condition log
data formats shall be prepared substantially in
accordance with figures 8, 9, and 21 through 25.

4.7.3.2 Flight survey. A flight vibratory
stress survey of the propeller shall be conducted
on all nacelles of the aircraft to determine the
stress characteristics of the propeller when
operated in the aircraft environment. The fol-
lowing is provided as a guide. For four-engine
aircraft, the propeller shall be initially installed
at the number three nacelle position and shall
remain at this position until all specified testing
conditions have been completed. The same pro-
cedure shall apply for two-engine aircraft with
initial installation at the number two nacelle
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position. The flight survey shall be conducted
utilizing four strain gage groups. A survey
shall be made of flight operation which shall
consist of obtaining all necessary stress meas-
urements from three designated strain gage
groups during the performance of conditions 13
through 24, 25 through 38, 39 through 47, 48
through 54, 55 through 65, and 72 through 73,
as specified on figures 19a and  19b. The survey
shall be conducted at three gross weights; maxi-
mum permissible gross weight, medium gross
weight, and minimum gross weight for the spe-
cified aircraft. While conducting the following
flight conditions, as applicable, a continuous
oscillograph recording shall be taken:

(a) During takeoff, starting when the
power lever (s) is advanced, and con-
tinuing until the aircraft is in a stabi-
lized climb.

(b)

(c)

(d)

(e)

( f)

(g)
(h)

M I L - P - 2 6 3 6 6 A

During climb, starting with a stabi-
lized level flight and proceeding
through the climb range until the air-
speed is reduced to the minimum per-
missible (or safe) indicated airspeed.
During each turn maneuver including
the point of maximum "g" loading.
During the two times the pull of
gravity pull-up maneuver.
During yaws from yaw trim through
the desired angle and recovery.
During low speed to maximum indi-
cated airspeed, holding maximum
allowable power on shallow dive with
100 percent flaps.
During high speed dives.
During negative braking condition,
from positive thrust operation to the
maximum reverse thrust condition.

FIGURE l9a. Summary of test requirements
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FIGURE 19b. Summary of test requirements.
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FIGURE 20. Wind stress measurements.

A 5-second recording shall be taken on all climb  cillograph reduction, and condition log data
conditions with exception of those specified
above. The simulated air delivery drop, if app-
licable, for the stabilized condition shall be
recorded. All other conditions shall be briefly
recorded. After completion of the above speci-
fied fright, survey with the three designated
strain gage groups, the test propeller shall be
resurveyed utilizing the fourth strain gage
group, which shall be a composite grouping de-
termined by the analysis of the three designated
strain gage groups, to obtain stress measure-
ments at the same conditions when installed at
the number two, one, and four nacelle positions,
in that order. An additional survey shall be
accomplished if the above representative con-
ditions indicate a requirement. Applicable
vibratory stress survey attenuator settings, os-

formats shall be prepared substantially in ac-
cordance with figures 8,9, and 26 through 31.

4.7.3.3 Control response test. A control re-
sponse test shall be conducted. The test shall
include the response of the engine propeller to
power and speed changes throughout the range
of operation of the engine under all flight condi-
tions of the aircraft and shall include all cheeks 
and tests as specified in 4.5.2.7. The control
response test may be conducted concurrently
with the flight survey specified in 4.7.3.2.

4.7.3.4 Temperature survey. A temperature
survey shall be conducted on the propeller dur-
ing ground and flight operation to demonstrate
propeller cooling within specified temperature
limits.
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4.7.3.5 Fluid tank test. If  an airframe
mounted fluid tank is furnished as a part of the
propeller system, the tank shall withstand with-
out failure the vibration and slosh tests as spec-
ified by approved test procedures submitted by
contractor.

4.8 Acceptance tests. Acceptance tests
shall consist of the following tests:

(a) Individual tests (4.8.1).
(b) Sampling tests (4.8.2).

4.8.1 Individual tests. Each propeller shall
be subjected to the following tests:

(a) Examination of product (4.8.1.1).
(b) Functional tests (48.1.2).

4.8.1.1 Examination of product. Individual
parts and subassemblies shall be examined for
workmanship and suitability of materials based
on physical inspection and process control
data. The examination may be supplemented
by physical and chemical tests to determine the
extent of conformance to the contractors' spec-
ifications and drawings, These shall include
the following tests.

4.8.1.1.1 Magnetic inspection. Magnetic
particle inspection shall be performed on all
highly stressed parts made of magnetic mate-
rials in accordance with Specification MIL-I-
6868 or AMS2640.

4.8.1.1.2 Fluorescent penetrant inspection.
Fluorescent penetrant inspection shall be per-
formed on all highly stressed nonmagnetic
metallic parts in accordance with Specification
MIL-I-6866 or AMS2645.

4.8.1.1.3 Radiographic or ultrasonic inspec-
tion. Radiographic or ultrasonic inspection
shall be performed as required. Radiographic
inspection shall be in accordance with Spec-
ification MIL-I-6865. Laboratories perform-
ing radiographic inspection shall be certified
in accordance with Specification MIL-X-6141.

4.8.1.1.4 Material test. Samples of all ma-
terials used in the propeller shall be selected
in the manner and quantity specified in the ap-
propriate material specification and subjected to
the required tests.

4.8.1.1.5 Conformance to drawings. Indi-
vidual parts and subassembly shall be in-
spected for conformance to the applicable draw-
ings and specifications.

M I L - P - 2 6 3 6 6 A

4.8.1.1.6 Component parts inspection. Com-
ponent parts shall be inspected using sam-
pling procedures specified in Standard MIL-
STD–105 or other valid sampling plans. Con-
tractor-prepared classification of defects shall
be submitted to the procuring activity for ap-
proval.

4.8.1.2 Functional tests. Propeller sub-
assemblies shall be subjected to functional tests
consisting of the following provisions and
schedule.

4.8.1.2.1 Subassemblies, inspection of. Sub-
assemblies that require mechanical adjustment
only shall be inspected and tested 100 percent.
All subassemblies, such as governors and syn-
chronizers, shall be functionally tested 100 per-
cent and all major subassemblies, such as
complete assemblies and unitary-housed control
assemblies that make up the propeller assembly
shall be tested 100 percent as specified in the
appropriate contractor engineering standard
inspection specification approved by the procur-
ing activity,

4.8.2 Sampling tests.  Propeller assemblies
shall be subjected to the following tests which
shall be conducted in the sequence given.

4,8.2.1 Sampling procedure. All produc-
tion propellers shall be subjected to acceptance
test in accordance with DOD Handbook H106
(Multilevel Continuous Sampling Procedures
and Tables for Inspection by Attributes) as-
suring an average outgoing quality limit of 5
percent.

4.8.2.1.l Test methods.  Details of the test
for the propellers shall be established by the
contractor and set forth in appropriate spec-
ifications subject to review and approval by the
procuring activity. The test shall consist of
sequential cycles and functional operation of
the propeller controls.

4.8.2.1.1.1 Test rig. The test rig shall be
capable of testing a propeller throughout its
specified rpm range under the following condi-
tions:

(a)

(b)

Blade loads shall be simulated with
counterweights.
Maximum allowable continuous op-
erating temperature shall be achieved
dur ing  ope ra t ion .
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(c) One-hour cycles, including emergency
negative torque signal operation and
feathering, as applicable, shall be used.

4.8.2.1.1.2 Test duration. The propellers
shall be subjected to a test rig run of 10 hours
trouble-free operation in accordance with test
provisions required in 4.8.2.1.1.

4.8.2.1.2 Inspection and acceptance after rig
run. Propellers that complete the rig run shall
be disassembled sufficiently to allow a limited
inspection for defects of vital working parts to
an extent as established in an appropriate con-
tractor's specification subject to the approval of
the Government. Control major subassemblies
and hub major subassemblies shall be re-
assemble{ after inspection and retested in
accordance with appropriate contractor func-
tional test specifications. Upon successful com-
pletion of the inspection and retest as appropri-
ate, the propeller shall be processed for final
Government acceptance.

4.8.2.1.3  Determination of defects. Any dis-
crepancy discovered during the testing and in-
spection specified in 4.8.2 shall be reported to
the Government representative. A defect shall
be defined as any condition which indicates un-
satisfactory performance of the 10-hour test or
at disassembly and examination of the propeller
upon completion of the 10-hour test, also any
component defect which experience indicates
could result in failure or which could materially
reduce usability of the propeller for its intended
purpose.

4.8.2.1.4 Rejection and retest. If the pro-
peller shows a defect during test, it shall here-
inafter be rejected and removed from the samp-
ling plan schedule and shall be considered and
handled as a separate item. After correction of
the condition responsible for rejection, the pro-
peller shall be subjected to both the functional
test in 4.8.1.2 and the 10-hour test in 4.8.2.
Prior to retest, full details concerning the de-
fect and the corrective action taken shall be
furnished the Government representative. Any
propeller defective after retest shall not be re-
submitted without the specific approval of the
Government representative.

4.8.3 Stoppages. Stoppage from any cause
shall require a repetition of the particular period
during which the stoppage occurred, at the op-
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tion of the Government representative. Ex-
ternal oil leakage will be considered as stoppage.
If, on close inspection at the completion of the
rig run, external oil leaks beyond acceptable
limits are discovered, a check run or a complete
rerun after sealing the leak shall be made at the
discretion of the Government representative.

5. PREPARATION FOR DELIVERY

5.1 Preservation, packaging, and packing.
The propeller and components shall be prepared
for shipment and storage in accordance with
Specification MIL-P-6074. The contractor
shall furnish a packing list with each propeller.
All parts, components and tools which are not
installed on the propeller, but which are shipped
with the propeller, shall be included on the
packing list.

5.2 Marking for shipment. In addition
to those marking requirements specified in Spec-
ification MIL-P-6074, interior packages and
exterior shipping containers shall be marked
in accordance with Standard MIL-STD-129.

6. NOTES

6.1 Intended use. The aircraft propellers
covered by this specification are intended for
aircraft propulsion.

6.2 Ordering data. Procurement docu-
ments should specify the following:

(a) Title, number, and date of this spec-
ification.

(b) Propeller model designation (see 3.1).
(c) Levels of preservation, packaging and

packing (see 5.1).
6.3 Previously qualified components and

accessories. Similarity of propeller compo-
nents and accessories with past propeller corn-
ponents find accessories may form the basis for
the deletion of specific tests or portions thereof.

6.4 Guarantees. All items in the propel-
ler model specification are guaranteed unless
specified as "estimates."

6.5 Design and installation criteria.  In
consideration of acceptable design criteria and
recommended practices, for the guidance of
design, construction, and installation of military
aircraft propellers, reference should be made
to Bulletin ANC-9.
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6.6 Symbols and definitions. The appli-
cable symbols and definitions used in the pro-
peller model specification will be as specified in
Bulletin ANC-9, and will be in addition to those
as specified hereafter.

6.6.1 Definitions.
6.6.1.1 Government. The term "Govern-

ment” as used in this specification should be in-
terpreted to mean the procuring activity.

6.6.1.2 Procuring activity. The procuring
activity is the service which negotiates the pro-
peller contract.

6.6.1.3 Estimates. An estimate is a value
for a characteristic which has been predicted
by the contractor from available knowledge.

6.6.1.4 Standard conditions.  Standard con-
ditions are the values of air temperature and
pressure given in NACA TN 1235. The stand-
ard humidity, for the purpose of this specifica-
tion, is zero vapor pressure at all altitudes.

6.6.1.5 Propeller. A propeller consists of
those components necessary for primary pro-
peller operation, such as hub, blades, spinner,
control, etc., and including Only the items
listed as propeller components in the model
spec i f i ca t ion .

6.6.1.6 Propeller accessories. Propeller ac-
cessories are those assemblies listed in the model
specification required for secondary propeller
operation, such aS synchronizers, deicing timers,
etc.

6.6.1.7 Propeller components. Propeller
components are items of equipment, rotating or
nonrotating, furnished as parts of the propeller
required for propeller operation.

6.6.1.8 Pitch-changing systems. The pitch-
changing systems are those systems comprised
of all the components required to translate the
pitch-changing power into angular blade
movement.

6.6.1.9 Beta regime. The beta regime is the
regime during which the blade angle is con-
trolled directly by movement of a cockpit lever,
rather than by the constant speed mechanism.

6.6.1.10 Design Aq. Aq is a one times pro-
peller speed (IXP) excitation factor, where A
is the angularity of airflow into the propeller
disc in degrees and q is the airplane dynamic
pressure in pounds per square foot.

6.7 Superseding data. This specification
supersedes the following propeller specifica-
tions:

Notice: When Government drawings, specifications,
or other data are used for any purpose other than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government 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.

Custodians:
Army—TC
Navy—Wep
Air Force—AFSC

Preparing activity:
Air Force—AFSC
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