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r\ NOTICE: This dooument contains informatiom affecting ¥he mational
defense of the United States within the meaniag of the Eeplonage
Aot, 50 U, S5. 0., 351 and 32, as anended. Its tranamission or the
revelation of its ocontemts in amy manner to an unsutherised person
is prohibibed by law.

AIMY AIR FORCES No. Xke28398-A
SPECIFICATION J 1
!w&u
. No. Mm
Augush 16, 1939

ENGINES, TEST FOR EXPERIMBNTAL AIRCHAFT
(PRELIMINAKY FLIGHT HATING)

A. APPLICABLE SPECIFICATIONS.

A=l. The ocurrent issue of the following speoifications in effect on
date, of issuanse of preposals, forms a part of this specificatiom;

Army-lavy

Aercnautioal ANeP28 Puel; AlrorafteLngine, Grade 130.

Arny-Navy

Aeronautioal AN=VVaP=TLh Puel) Adroraft-Engine, Osneral Speoi-

r fieation (Method for Enguk-Test).

Aray-lisvy

Aeromautiocal AB«VV=PeT48 Puel) Adraraft-En;ine, General Speci-
fiocation Por (Method for Supercharged
h.t-blt).

Army-Ravy AN<9500 BEngines, Alreraft; General Specifiocation.

Army=Navy AN=950l, Bngines, Airoraft; Torsiomal Vibratiom
Charaoteristios.

National Avisery Comaittes

for Aeronsutios Report 218 Seandard Atmosphere Tables and Data.

B. TYPE.

B=l: This specifioation covers the test requiremsnts for experimental
aireraft engines which are to have & prelisimary flight rating establishod
specifioally for tactiocal airplanss.

Ce MATERIAL AND WORKMANSILIP.

C-l. Not applicadble to this specificatian.

De GEMERAL REQUIRBMENTS.

Del. Preparation of Reports:

D=la: Reports of tests under this speeifieation shall eontain essentially
& the following items:
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D-la(1l)e Title Page.
D-lt(ﬂ)- Index.

D=1a(3)s Object.

D-h( h) - sﬂo
D=la(5)¢ Conolusions and keooumendstions.

D=la(6)e Desoription. = Under this heading, there shall be prepared a
brief general desoription of the engine and & detalled description of all
features whioch differ from the | rovious model. A complete weight table shall
be included in eccordance with ! c¢ollication AN~9500.

D=la(7)s Method of Tost. = General descriptiom of test equipment and
mathods used in conducting the teat.

D=la(8). Resord of Test. - Chronologiocal history of all events in ocon-
nection with all of the testing.

D=1a(9)e Analysis of ilesults. = A oonplete disocussion of ell phases of
the test, such a8 probable remsons for failure and umusual woar, ocomperison
in performance with previous models and analyeis of genoral operation.

D-1a(l0). Calibration Data. - All data oLtained during engine calibration
shall be suitably shown by ourves, eech: sheet of which shall show average
entrance air temperature, type of spark plugs, ignition advance, speocifioation
nunbers of fuel and oil, carvuretor setting number, type of carburetion, ocool-
ant conditions, and atwospheric oonditloms.

U=-1a(1l). Swenary of Endurance Teet Leta. -~ Unlese otherwlse specified
by the Proouring Agenocy, tables showlng averages, uaximus and minimum, of the
data designated in Pare rephs F-lm(1) to (L) inoclusive.

D=-1bs MNumber of Copies. = The Procuring Agemocy will deslynate the number
of coples of the rtpor; That shall be prepared and where they will be sent.

E. DETAIL REQUIREMFNTS.

E<l. Yot mpplicable to this speocifiocation.
Fo METHOD OF INSPECTION AKD TECTS.

F=le General. e Airoraft engines and teest apperatus shall be subjeet to
inspeotion by suthorised Government representatives who shall be given all
nooescary faoilities to determine conformarce with this specificetion. Un-

less otherwise speoifically authorised, all tests under this speocificatiom
shall be conduoted at the Proouring Ajeney's laboratory.
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F=2. Test Apraratus:

FeZas Power Absorption. < (ulibrutions shall be conducted on a type of
power-absoruing dynamcmeter acceptable to the Proouring Agenoy, such as an
electriec oradle dynamomoter or water breke., The type and model of propeller
used for the reaction or rigid test shall be scceptable to the Proouring

Arency.

F<gZb. 04l Centrifuge. - An oil centrifuge, external of the engine, shall
not be used.

Felos Instrument Calibratiors, « All instruments, pgages, soceles and other
equipment upon which the accurady of the test results depends shall be cali-
brated often enough to sssure laboratory acouracy.

F=2ds Revolutions Per lMinutes = The orankshaft revelutions per minute
shall be detemined Ly means of a positive ocounter which will actually ocount
the revolutions for a period of not less than cne minute. A oconbination
unit whiah oounts the revolutions while measuring the time required to ocone
sune the specified weight or volume of fuel, is creferred,

F=Ze. Fuel Flow. =« Fuel flow measurements shall he made by oither the
volume or welpht method. Tho quantity seleeted for the volume or weight
method shall be such that each reading will cover an elapsed time of at loast
one mimute. Flow meter readings for ocalculations of epeocirio fuel consumption
shall be used only when the flow meter, and the use thereof, has been approved
by the Goverrment. Legardless of the method used in determining fuel and oil
conguaption, all expressions of quantity shall be reported on & welght besis.

Fecfe Adr Flow, = Air flow measuresents, if nede, shall be zade by a
method moceptable to the Proouring Agency, prefersbly by use of & smooth
approach nossle or veaturi tube.

['=2ge Vapor Pressure Determination. =~ Vapor pressure shall be determined
by means of standard vepor pressure charts from readings of wet and dry buld
theruumetere (or other method acoeptable to the Procuring Agenoy). Whenm using
atmosphoric air, wet and dry bulb thermometers may be looated either in the
air entrance duot or adjaocent thereto. \hen using oonditioned air the loca-
tion of thermnometers for determining vapor pressure shall be nooceptable to the
Procuring Ajeney. Alr Velooity over the wet bulb thermometer shall be suffici-
ent to insure reasocnable aoouraoy. The themoneters shall be so arranged that
the air passing over the wet bult will not subsequently pase over the dry bulb.
The wiok of the wet bulb shall be kept wet with distilled water only. The wiok
of the wet Lulb.shall be replaced whenever a peroeptible quantity of oil, dirt,
incrustation or other foreign substances shall be acowmlated thereon.

FeZhe Tenpereture Yeasurements. = Cylinder head temperetures of air-
oooled engines shall be taken on the lee side of the aylinder bLetween the ine
take and exhaust valve at approximately the top of the combustion chamber
or at the hottest spark plug gesket, of each cylinder. The aylinder barrel
temperatures shall be taken on the lee side of the oylinder in the fillet
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where the oylinder berrel joins with the oylinder hold-down flange. Ia

the ocase of liquideoocled engines the eylinder temperature shail be taken at
the hottest epark plug gasket. All temperatures shall be reported in degrees
Pahranheit.

F=3, Test Metnods:

F-3a. FPrelininary Data. - The engine weight, if not previcusly cbtained,
photographs, and other pertinent engine data desired by the Procuring Agency
shall be obtained preferably at the tine the engine is being prepared for
teste, A% the option of the Procuring Agency the engine may be dissssembled
for examination or memsurement of parts prier to tutiu;.

F=3bs Torsional Vibrution. = Torsional vibration tejtd, uaf the methodes
specified in N ealllontion A-D504, shall be made on the M prior to
& 15=hour altituce endurunce test and speeds corresponding to rescunance
periods shall be subsequently avoided, as far as practiocabdble.

Fe33, Power Calibrations. - After imstallatian,on the slvitude test
rtamrt, r oallbrutions shall be conducted st military rating with various
spoeds to determine the most satisfaoctory opnrttua.; conditions: The Pro- |
ouring Agenay will determine, with the cooperstion of the u}i.no umtnmur, |
tho uoudiuom to be used for the endurance ul.ut..m G'nt. ge, Sases

7 P ’
‘_: Yiie H L el

?-Bd ﬂf‘t}-!mlrrtndurmu Test. - Follwing th. power ocalibration, the

01_131;{0 a:ﬂ xfr, ﬂw Iloﬁng 50=hour endurance test, the first 15 hours

ﬂﬂ"ﬁn rezalning 35 hours on either a reaction
or rigld test stand.

P #

Lo AR

F=3d(1)e The (irst 15 hours an-the .}mw shall be composed |
of alternate perious of 30 minntes at military ruted power and speed ratings
selected by the Procuring A ency, and 50 mizutes at hO to 50 persent of milie-

__Lary rated power and at e s from the propaller load

m:.m;I At the conalusion of the altitude test, thl altitude testing equipment

shall Le removed end the engine oalibrated under ground leval atmospherie

oomitlou for ruat.ion or rlgid tnt ltlnll opmtion}: 3’3‘ ' b Cali el
/ AN - A "

F-}l(Z)- Twelve and ono-n.lr hours on either a reaction or rigid test
stand composed of fifty l5eminute periods divided into five minutes of take-
off power and speed and ten mimutes at maximum orulsin; conditions as estab-
lished by Whe Procuring Agendy, in covoperation with the enginre manufacturer.

——

P<3d(3). Iwenty~two and one-half hours of coniinuous operation at maxie-

~ pun ceruising power and speed as estaulished by the Proouring Agenay, in

cooperatian with the engine manufacturer.

F=3e. Overs od Tests = Overspeed tests on multi-epeed or multletayge
superocharged engines shall be accomplished with lowest supercharger drive rear
ratio only.
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Fe3e(1)« Upon ccmpletion of tests oalled for in Peragraph F-3d snd
without intervening disassembly, the engine shall be subjeoted to 10 overw '
speed tests of 30 seconds plus ar mimus three seconds at 120 perocent normal{

roated speed.
N1o
Felis Operating Test Conditions: .

P=la, For all testing, the fuel campos!ition, grude of oil, limiting
eylinder temperature and coolant outlet temperatures shall be as spesified
in the model spoocifiocation.

Fla(l)s The krook ratings of the fuele specified for use in testing
shall not exceed the minimum knook ratings speoified 4in the fuel specifi-
cations by more than two ocotane numbers, For (rade 100 fuel, the maximunm
knook rating shall not exoeed that of Iso=Ootane plus 0.] wmilliliter of
tetraothyl leed per U, 5. gallon, when tested in acoordance with Specifiocetion
AX=VV=['=7L6 and the rich mixture knook rating of the walue of the fuel deter-
mired in avoordance with Speoifioation AN-VV-Fe7L8 shall not exceed that
incorporated in Specificetion ANeF-28 by more than 0.3 milliliter tetrasthyl
lead per U. 5 gallon in the reference fuel,

Felbe 011 Inlet Tem outuru. « The o0il inlet teuperature with Grade
1120 o1l sha v deproes Centigrade plus or minus 3 degreas
Cent igrade (185 d-grul }thnnhoit plus or minue Y degroes Fahrenheit., The
oil inlek tempersture with Grade 1100 oil shall be maintained at 79 degress
Cortigrade plus or minus 3 degrees Centigrade (167 degrees Fahremhelt plus or
minus 5 degrees Fahrenheit), exocept for take-off and military rated power runs
when the oil inlet temperature with Crade 1120 oll shall be rmaintained at
95 aegrees Centipgrade plus or minus 3 degreee Centigrade (203 degrees Fahrene
hétt plus or mimus 5 degrees Fehirenheit), and the oil inlet temperature with
Grade 1100 oil shall be maintuined at 8% degrees Centigrmae plus or mimus 3
dogrees Centigrade (1£5 degrees Pahrenheit plus or mimus 5 degrees Fearemheit).

\!‘-hb(l)o 011 OQutlet Pressure. = The 0il outlet pressure shall be maintaln-
ed at L0 pounds per square inch during the testing spccified hereirn, except
for teste at loss than 60 poroent normal rated speed when it may be less as
indiocated Ly test condlitions,

F=ijo. Carburetor Air Temperature., - During all tests, except those under
altitude conditions, the air temperature at the carburetor or air throttle
entrance shall be maintained between 21 and 32 degrees Centigrade (70 and 50
degrees Fahrenheit) exocept for engines rated for use with external super-
sharpera the temporature shall be as spoecified in the engine Nodel Specifi-
cation but not lees than 37,8 degrees Centigrade (100 degrees Fahrenheit).
During tests under altitude conditions with single stage [eared supercharged
engines, the alir temparature at the carburetor or air throttle entrance shall
be maintained at the standard alticude value as olosely as prectioable. For
ongines equipped with multi-stage geared superchargers the temperstures shall
be as apocified in the engine model speocilicetion but not less than 2.2
degrees Centigrade (90 degrees Fahrenheit), whem the auxiliary ste e super-
charger is in operation.

F-id. Carburetor Air and Fxheust Pressure. - During portions of the
test in which the engine power corresponds to a rating for which external or
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nultie-stage superoharging is required at sea level, the ocarburetor or air

throttle entrance pressure‘and the exhaust pressure ‘shall be maintained at

velues simulating operation at the partioular power with the mauner of supere
chargiug to Lo employed., For engines intended for use with a turbine super-
charger, but for which external supercharzing iz required to ottain take-off
end milicery ratings at sea lovel, an absolute pressure of 32-3% m /-
meroury shall be applied to the exhaust during all endurence operatio {iag "in

cako-off and allitary power. MxM—MAf-JCI‘

relie. ELE. « At engine speods greater than 75 peroent military rated
speed the eng speed shall be controlled to within plus or minus two peroen:
of the stipulated speed. At engine speeds between 59 and 95 peroent military
rated spoed, the engine speed shall Le ocontrolled to within plus or minus
four peroent of the stipulated speod. Unless speoifioally muthorised by the
Proourding Agendy, ne portion of the endurance run shall bhe acoomplished with
the propeller pitch oontrolled by a constant speed governor.

Felif s Power. - Aotual hrake horsopower and not vorreoted brake horse=
power shall e used for all endurance tests and the absolute manifold pres-
sure shall be maintained to within plus 1-1/2 persent and mins zerc perocent
of the walue required to develop the specified power,

Feig. Fuel and 0il Uom#uom. = The specifio fuel corswnption during
each poriod of endurancs run eha e maintaired within limits of plus three

peroent and minus sero porcent of the minimu: guersnteed velues specified in
the model speciiication, for the corresponding powers and speeds., The speocifie
0ll oconsumption shall not exceed the value speoified in the model specificatien.

Felhe Acoessory Drives, - Unless otherwise suthorised by the Frosuring
A onay, actial acoessories or s.itable lomding devioces, the type of each to
be acoceptable to the Prosuring Agenocy, shall be installed on all aocessory
drives and operated at normal losds during the 35 hours of endurance ruaning
specified in Paregraphs F=34(2) and M-3d(%)s Power calibrations of engine
siall be made without loading mocessory drives.

Feih(l)s "hen required by the Proouring Agenoy, the power take-off drive
shall be loaded by a doviee adjusted to impose, when the engine is operated
at normal rated speed, a torque within plus five percent and minus zero per-
ecent of the oontinuous torque rating specified for the drive in the specifie
cation under which the engine was built. At engine speeds higher than normal
ruted speed the torque imposed shall equal the said torgue rating within
limits of plus ten perocent, minus sero percent. At engine speeds lower than
norwal rated speed, the torque imposed shall equal the said torque rating
within the limits of plus five percent, minus 15 percent,

Pelh(2)s When gun synchronising impulse generators are installed, the
iapulse cable ocornections shall be spring lomded during the testing covered

by Paregraphs Fe=3d(2) apd F-3d(3).

F=lL(3)s When a propeller governor is i.stalled 1t shall be adjusted *.
impose preasure upon any passeges in the engine for conveying fluid to t':
propeller, of such magnitudes and during such portions of the test as t
Proouring Agenoy may direet.
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Felh(L)e If the endurance testing is accamplished with a propeller, &
starter, the type to Le specified by the Procuring Agency, shall be used to
make all engine starts.

P=Li. Inspection and tments. = Valve clearance adjustments, ignition
breaker 1nlpe£;on and ﬂﬁks%f. spark plug cleaning and re-setting of gaps,
0il cleaner inspection and eoleaning and general external visual inspection
of the engine, shall be made at the conclusion of 15 hours of operation on
the altitude test stand. Replacement of spark plugs prior to the oompletion
of the approval test shall be at the option of the Proowring Agenocy. Disas-
sembly of the engine to any extent prior to the final tear-down inspection,
exoept for the purposes stated above, shall be at the option of the Proouring
Apenay.

F=ije The oil system shall be drained and filled with new oil at the start
of the endurance test end thereafter at the discretion of the Procuring Agenoy.
\ Feljk. Intervals of endurance test operation of less than one hour's
| duration terminated Ly any engine failure, shall not be credited to the re-
| quired test tine. #Endurence test tinme shall not be eredited by increments
| shorter then 30 minutes, exocept when shorter periods are a test requirement.

Fellle Aotual hociopowor output during the endurwnoe runs shall be oom=
puted from the results of the power ealibration, Paragraph FP-J3o. Speoifie fuel
and oll consumption durlng the endurance run shall be celoulated from this
power.

Feljn. Overspeed Test Procedure. - nless otherwise syecifled by the Pro-
curing Agency, cie overspeed tests shall Le conducted as follows:

P=iyn(1)e All overspeed tests shall Le made with a propeller.

—_— Pulgn(2)e Dives shall be oconducted preferably at the lowest manifold pres-
sure whioh will rive satisfactory firing of the engine.

Feulm(3)s Overspeed tests shall be alternated with stablillsing runs of
about five minutes durstion eeoh, at from G0 to 80 percent of normal rated
speed. Aococeleration aud deceleration shall eaoh be mocomplished in a period
not longer than ten seconds. The time for changing speed shall not be deduote
ed from the spocified duretion time for overspeed tests.

F=ln. Datas

F=ln{1)e -During the l5=hour test on the altitude test stand, at least
the following data shall be recorded for eamch JO=uioute period:

Total endurance time

Dynamoneter scale load

Revolutions per minute of the orankshaft
Absolute manifold pressure

Intake manifold temperature

Alr tepperature at emtrance to engine
Absolute air pressure at entrance to eangine
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"~ Absolute exhaust pressure

Liquid ooolant temperature leaving engine

041 temperature at inlet to pump

011 temperature leavin; engine

0il pressure in pounds per square inech

Fuel pressure in pounds per square inoch

Fuel oonsumption

Crenkoase pressure

If airecooled, the eylinder head or spark

plug gasket temperature and the base tegperature

on the oylinder whiah has the highest temperature.

Feln(2)s During the first 12«1/2 hours operstion at the reaction or rigid
test stand, no more tham injtial end final 1% seoonds of each ten minute period
at the lower spesd shall be used for deceleration md acoeleration. At least
the following readings shall be taken onoe during each period:

Total endurance time
Revolutions per minute of the orarkshaflt
Abgolute manifold pressure
Inteke manifold temperature
Alr temperesture st entrance to engine
Liquid ccolant temperature leaving ongine
011 temporature at inlet to pump
0il1 temperature leaving engine
041 pressure in pounds per square inoh
Puel pressure in pounds per square inch
Fuel consumption
Crankocese pressure
If airecocled, the oylinder head or spark plug
gasket temperature and the base Cemperatwre on
the oylinder whioh has the hipghost temperature.

F-lin(3)s During the lagt 22-1/2 hours of the test on the reaction or
rigid test stand, the followin, data shall be reocorded at intervals not
greater than 30 minutes;

Aoctual time of day
Total endurance time
kevolutions per minute of crankshaft
Torque (if ootained)
Absolute manifold pressure
Intake manifold tempsrature
Absolute air pressure at inlet to engine
Alr temperatuee at inlet to engine
Crankoase pressure
Liquid eocolant temperature &t inlet to pump
Liquid eocolant tempersture leaving engine
Liguid ecelant flow (if obtained)
' Liquid ooolant pressure at inlet to pump
’ Liquid oocolant pressure leaving eagiue
011 temperature at inlet to pump
041 temperature leaving engine
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011 pressure (engine)

Cil pressure at lnlet to pump

041 pressure at outlet of engine

0il flow

041 soale reading

Fuel oconsumption

Fuel pressure

If aireoccoled, the cylinder head or spark plug
rpasket and oylinder base temperatures of all
oylinders.

If 1iquideeocoled, the temperutures of at least
two aylinders taken st the hottest spark plug

gaskot,

Felm(l;)e For eash overspoed test and each stabilising run at least tho
following data shall be reocorded exocept as noted,

Tachometer RePeMe

Absolute manifold preasure

N4l pressure (engine)

0il temperature at inlet %o pump

041 tempersture leaving engine

041 flow, when wmeasuremeut is praoticanle

011 pressure at outlet of engine (stabilizing runm only).
CrankoAse pressure.

P=in(5). Wet and dry bulb air temperature readings shall be taken at
intervals not exceeding three hours,

F-Ln(6)e For the endurance testing at the reaetion or rigid test stand
the room barometor shall be read and recorded at intervals not exceedling three
hourse.

F=4n{7)« The date, desired power and spoed, model of spark plugs, super-
charzer year ratic in use, type of air heater or hot spot and whether, in
use or not, the engine model designation, and the Proouring Agency's and
manufaoturer's numbers of the engine shall be recorded on oach log sheet.

F-Ln(&). lotes shall be placed on the log sheets of all ineidents of the
run, such as ohange of spark plugs, vulve clearance adjuetments, leaks, vibra~
tion, and any other irregular functioning of the engine or the equipment,

F=ln(9). Corrections:

F-ln{9)a. To compensate for the variations in the temperature of the air
entering the engine the manifold pressure required to develop the actual
power output specified shiall te caloulated on the sssunption that with ocone
stant menifold pressure the actusl horsepower is inversely proportional to
the square root of the absolute carburetor or air throttle entrance temperature.
An alternative temperature correction may be used if based on substantiating
test date mooeptable to the Procuring Agenoy.

2
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Pelin(9)os All test values shall be on a basis df dry absolute manifold
pressure whioh ie obtained Ly subtracting the wapor presswre from the observed
absolute manifold pressure.

Pelin(9)o0. Correction of the Barometer or lercury lanometer for Tempera=-
ture, = The observed reading of & mercury colwan vVaries not only with changes
Tn The applied pressure, but also with changes in the temperature of the meroury
and of the scale. The observed readings must, therefore, be corrected to the
values they would have if the meroury and soale were maintained at their
standard temperatures. The oorrection ;lven in Table 1 corresponding to the
observed height of the merocury oolumn and %o the temperature indilcated by a
thermometer attaoched to the ocolumn, is to be added to or subtracted from the
observed height to obtain the true height or, in the case of & barometer, the
true barometrie preecsure. This correction shall be made for all reedlngs
greater than ten inches. Only the true Larometer reading shall be reocorded
on the log sheet.

L F=5. Tear-Down Inspeotion. - After cowpletion of the above tests the
engine shall be ompIanEy dlsasserbled for exmmination of all parts and meas-

urements as necessery to discvlose excesslvely worn, distorted, or weakened
parts. These measurements shall be compared with the contractor's drawing
dimensions and tolerances, or with similar messurements made prior to the test
when available,.

F=b, Ceneral Inspection. = At eonvenient times prior to or during the
progress ol the test end during the tear-down inspection, the engine and its
detalle of oconstruction shall be oxmminod to determine 1f the engine conforms
to all requirements of the ocntract and specifications under which the engine
was built.

F«7. Parts Fallures. = If, during the test, & part fails, this part shall
be replaced with a redesigned part or one of different uaterial unless the
Proouring Agency authoriges the installation of a new part of original design
and material for one which falled iue to faulty material or workmanship. The
tost shall be considered campleted when every major part in the engine has
been subjected to the oomplete test. At the discretion of the Proouring Agenoy
redesign and re~testing may be rejquired of any part which falls or indicates
weakness after oompleting its test.

(e PACKAGING, PACKING AND MAXKING WOR SHIPMENT,.

G=1l. BNot apyliecable to this epecifiocation.

H. KNOTES.

H=l, This specifiocation establishes requirements for endurance testing
80 expsrimental engivce partiocularly for milltary appliocations,

'H-é: Definitions

H-2a. ,Take-0f{ Sp00d. = Take-off apeed 1s the speed designated vy the
oentracier and aocepled by the Proeuring Agenoy.

Hegl » ‘hﬁ.ib?}- Rated Speed., -~ Military rated speed is the speed desip-
nated by whe Bontraotor aocepted by the Uovermient.
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RESTRICIED
-l2- Noe il 300=A

=20+ Take=Off Powars = Take-off powor is the power desipnated oy the
cantractor and acocepted By the Proouring Agenoy.

H-2d. Military Rated Powsr. - Military rated power(s) is (are) the power(s)
designated by the contractor and aocepted by “he Government, Military ratings
shall be for 30 mimutes duratiocn.

E=e. MNilA Rated Altitude. = Militery rated altitude is the altitude
at whisch u“;;h rated power is developed at nilitary rated speed with full
throttle under standard altitude oconditions. (An en;ine with a two-speed or
two-stage superchar er has two military rmted eltitudes).

He2fs Manifold Pressure. = Manifold pressure is the absolute pressure
in inches of merour; messured at the point specified by the mo.epted ine
stallation drawing of the engine. All test values shall be on & basis of
dry absolute manifold pressure which is obtained by subtraoting the vapor
pressiure fram the observed absolute manifold pressure. (All manifold pressures
shell be deternined on test Dy & merowy berometer alone or with a meroury
pArcmeter).

B=2gs NMilitary Hated Menifold Pressure, = Military reted manifold pree-
sure 1s the absclute manifold jressure obtained with full throttle at military
rated speed snd nilitary ruted sltitude under standurd altitude oconditions,
This manifold presaure ig the waxinwa manif'old pressure used o military
flight operstions, exoept take-off, from sea level to militery rated altitude.
(An engine with a twoespeed or two-stage supercharyger rey have twe or more
military rated nanifold pressures.).

Uagh, Take=O0ff Manifold Pressures. - Take=off manifold pressure 's the
absclute serdfold pressure required to develsp take-off jowe. at takeeoff
speed under standard sea level conditions.

l=2i: fea Level Enzine, « A sea level engine is an englne wi.ich is de-
signed for extends a“p‘éau_or full throttle operation at sea level.

H=2)e Altitude Engine. = An altitude englie is mn englne which ias de-
sipned for axtande throttle operation at altitude and for which full
throttle operation at sea level is restricted or prohibited,.

Hedks Aotual Brexe Morss re = Aotual Lrake horsepower is the aotual
horsepower oubput of Ghe e ine under the preveiling test oconditions, This
is eonetines referred to as "observed orake horsepower”,

He2l. Gtandard Conditions. - ftandard conditions arethe wvalues of alr
temporature and prees.re ziven in N.A.C.A. Toahmioal Keport lo. J1%, The
standard of hunldity, forthe purpose of thies specifiomtion, !s zery vapor
pressuro at all sltitudes., Standard oonditious shall apply to oarburetor or
air throttle entrance yressure, temperature and humidity, and exhaust pressurs.

Fe2m. COarburetor or Air Throttle “n rarce Fressure. - Carburetor or
alr throttle entrance pressure is the statio adsolutea air pressire at tie
entrance (before the screen) to the oarburetor or alr throttle. It shall be
deternined on test by a meroiury barometer alons or with a wmter or merouiy
nanometer.

.i_._'__:_.!..h_ ££ _t..!!_ wiFEFECIVIO ATIONN



13- Noe XRw2E3C8=A

He=2n. oifdc Fuel ond Oil Comsumption. - Speoific fuel ounsunption is
the welght Trpmmﬁa of Tuel oonsumed por actual brake horsepower per hour,
and specifie o0il consumption is the welght in pounds of oil consumed per
actual Lrake horsepower per hour,

He20. MNixture Adjuctment. ~ The followin; defiuitions apply te any given
speod and ottle positions "Full Rieh™ mixture adjustment is the adjuctment
in vhich the nixture control lever is the position giving maxisum fuel flow.
"Best Power" setting is the setting which pives the least fuel flow when
maximum power ie developed. "Dest Setting” ie that setting which results
in a one percent drop in power from "Best Power" oceused by a reduction iam
fuel flow,

He2ps Maximum Fower at Any Uiven Speod and Throttle Position. = liaximum
power 1s the maximun motudl Lreke horsepower whiah the engine will develop at
amy given speed ard throttle position with optimm mixture strength.

B~2ye FPropeller Loed. = Propeller load horsepower is the harsepower
represonted Ly a curve drawn shrough the poimnt of developed horsepower et
desigrmted speed and varying directly as the ocube of the speed.

liegre Fuel-Air Hatio. = Fuel-air ratlo is the ratio of fuel consumptien
to air consumption on a basis of welght rate of flow measwrements.

HeZses Main Sta; e Supercharger, = The main stege supercherger of a multiple
stage supercharger 1s the stuge discharping mixtwe direotly into the intake
manifold system,

H=2t. Auxiliary Ctage Superchar j&. = The auziliary stage supercharper
of a multiple stage supercharger 1is stage through widah the air passes
before entering the maln stage. Normally an intercooler and the carburetor are
tetween the suxiliary and main stages.

H~3. Coples of National Avisory Committes for iercnautios Repert Fo. 218
may be obtained upon application to the Buperintendent of Documents, Wash-
ingtomn, De Ce

Helye NOTICEy Vhen Uovermment drawings, specifications, or other data
are used for any purpose other than in sonnection with a defluitely related
Govermwent preourenent operatiaon, the United States Coverrment thereby inocurs
no responsibility nor any cbligation whatsoever and the faoct that the Covern=
xent may have formulated, furnished or in any way supplied the sald drawings,
specifications, or other data is not te be regarded by implication or other-
wise as in any manner lioemsing the holder or any ather persen or corporation
or conveying any rights or pernission to manufacture, use or sell any patented
invention that may in any way be related thereto.

(Coples of this speociflontion may be obtalned fram the Office of the District
Supervisor in the following Army Air Foroes Procurement Districts: New York,
Atlanta, Detroit, Chioago, ichita and Los /Angelesjy or from the Commanding
General, Army Alir Foroes, Materiel Command, Wright Fleld, Dayten, Chia).
AlMyemh 1-25-L);
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