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L.

2.

3.
3.1

3.1.

3.1.2 Vorkmenship: Workmanship shall\be consistent with high grade airceraft in-

3.2

3.3

3.3

oL Tegera:bure: Then instelled in accordance with the instruwment manufacturer's

Purpose: This Aerospace Standard establishes the essential minimm safe
performance stendaxrds for manifold pressure instruments primarily for use
with reciprocating engine powered transport aireraft, the operation of which
mey subject the instruments to the envirommental conditions specified in
‘Bection 3.3.

Scope: This Aerospace - Standard covers two basic types of menifold pres-
sure instruments as follows:.

Type 1 = Direct Indicating
Type II - Remote Indicating

Generall Requirements:

Materiels and Workmenship

1 Maberials: Moterials shall be of a quality which experience a.nd/ or tests
have demonstrated to be suitable and dependable for use in aircraflt in-
strmwents.

stryment menufacturing practice.

Identification: The following information shall be legibly and permenently
marked on the instrument ‘or stbached ‘thereto:

(a) Name of instrumend

(o) Ashina

(e) ufacturer!s part nunber

(d) Menufacturer's serial number or date of manufacture
ge% ufacturer's name and/or trademark

kY e

() ting” (Electrical, vacuum, etc.)

(n) losion rating

Environmental Condibtions: The following conditions have been established as
miniyum desigh requirements. Tests shall be conducted as specified in
Sections 5, 6, and 7.

instructions, the instrument shall function over ‘the range of anblent tem~-
perature shown in Column A below and shall not be adversely affected by
exposure to ‘the range of temperature shown in Column B below:
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Instrument TLocation

-0

A B

Power Plent Compartment
Heated Areas (Temperature Controlled)

Unheated Areas (Temperature Controlled)

~30 to +L00°C -65 to +L00°C

~30 to +#70°C -65 to +70°C
~55 to +70°C -65 to +70°C

-65 to +100°C

=30 to +100°C

Power Plant Accessory Conparbment

Wienmyw

3.3.2 Altltude-
affected following exposure to a pressure and temperature range
to =1000 ¢ 40,000 feet standard altitude, per NACA Report 1235,
limited by|the application of Paragraph 3.3.Ll.

The instiiment sl

Pacturerts

guivalent
except as
all not be

adversely affected when subjected to en ambient pressure of 50 inches of
mercury obsolute.

3.3.3 Vibration:| Vhen instslled in accordance with the instrument menpfacturer's
1nstructiois , the instruments shall function and shall not be adversely
affected when subjected to vibrations of theCfollowing charscteristics:
Instruent [Location Cycles Mex. Double Mazximmum

in Aixframe Per’Sec. Amplitude (In.) |Accel.
Power Plant Mounted 5«150 0.100 20g.
Wings and Jmpennage 5=500 0.036 10g.
Tuselage 5=~500 0.036 58
Panel or Reck (Vibration Isolated) 5=50 0.020 1.5g.

3.3.h Humidity: |The ingtruments shall funcbion and shall nobt be adversely af-
fected followingwexposure to any relabive humidity in the range from O to
95% at e btemperature of approximetely +70C.

3.4 :Igc_‘_plos:mn Catagory

nstallation

either in um.nhablued areas of non—pressumzed aircreft or in non~pressurized
aress of pressurized ailrcraft, shall nobt cause an explosion vhen opersted in

an explosive atmosphere. The component shall meet the requirement
to ‘the explosion cabegory below.

can be an ignition source and is intended for instelletion in an a

conbustible fluid or vapor may rvesult from sbnormel conditions, e.g.,
I the intended

line leakage, shall meet the requirements of Category I.

s appliceble

Specifically, any instrument component which

res, in which
fuel

location is an srea where conbustible fluid or vepor can occur during normsl
operation, e.g., fuel tank, the instrument component shall meet the require-

ments of Category IIL listed below:
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Category Definition Requirement
I Bxplosion proofed: Case not designed to Paragraph T7.10.1
preclude flame or explosion propogation
II Explosion. proofed: Case designed to pre- Paragraph 7.10.2
clude flame or explosion propogation
III Hermetically sealed Paragraph 6.6
v Instrument not capaeble of csusing an Shall not be capable
explosion of [producing a capaci-

tive or inductive
spark of more than 0.2
millijoules of energy
or |a. contact spark of
mo¥e than 4.0 milli-
Joyles of energy.

The instruments shall be so designed to safeguard against hazsrds
to the aircraft in the event of malfuxiction or failure, and the maximum

cormbugtible fuel or vapor shall not exceed 4+200C due to self-heating.

able interference, under operating conditions at any frequencies used on
aircrziz, either by radigtion or feed, in electronic equippent installed in
the s aircraft as the instruments.

3.6 Radio|Interference: The instruments shall not be the souriz of objection~

3.7 Magnetic Effect: The magnetic effect of the instrurents shall not adversely
affect the performance of other instruments installed in the same asireraft.

3.8 Rengep This  ‘Aerospace . Standard covers two ranges of mapifold pressure
indicating <instruments:

10 to 75 inches Hg
————————35—%o—100—inchesTHs

3.9 Pressure Exbtremes: The instruments shall not be adversely affected by
exposures to pressures to two inches of mercury absolute and five inches of
mercury in excess of the full scale reading.

Detail Requirements

L.l 7Indicabing Means: The pressure instrument shall indicate by mesns of a
visual display such as pointer (s) moving over a fixed dial, digital
counter, ete.

Distributed under license from the IHS Archive

—————— ~ e —


https://saenorm.com/api/?name=09418bc51f184f9bb1b81154a7463dab

SAE ASX411A L3 BN 8357340 0033085 7 mm

AS 4114

lssued
Revised

e

MANIFOLD PRESSURE INDICATING INSTRUMENTS

h.1.1

41,2

4.1.3

hoai.h

h,1.5

h.2

h.3

hoh

b5

k6

kT

FMnish:

e

Unless otherwise specified by the user, mestte white material shall

be applied to all gradustions, numerals, pointers and indication means.
Non-functionsl surfaces and markings shall be durable dull black.

readaebility

Numerals:

Graduations:

consistent with the accuracy of the instrument.

The gradustions shall be arranged to provide the maximum of

The display shall include sufficient numerals to permit quick and

positive identification of each gradustion. Numerals shall distinctly in-

dicate the

graduabion—towhich each applies
Instrument [Pitle:

The instrument title when used shall be of the

approximate
same finish
appear on t
or title.

Vigibility:
any point w
at least 30
meter of wh
the dial an

Cover Glass:

less, and free
L.

the instrumen

Operation:

Qverpressure

he dial in lettering noticeably smaller than-either th

ithin the frustum of a cone, the side)of which makes &

ich is the aperture of the instrument case.
i the cover glass shall be s practical minimum.

The transmitter shall be capable of operating in either
horizontal or

Btop:

size but no larger than the numerals. The title may
as the numersls. The units of measure ("In. Hg. Abs|

The indicating means and all markings‘shell be visiy

same
be of the
") shall
e nunersls

le from
n angle of

degrees with the perpendicular tosthe dial and the spsll dia-

The distg

The cover glags of the instrument shall be clear, flg
from flaws which would adversely affect the readebil

vertical position.

An overpressure stop shall be provided and shal

signed to res
instrument ox
mately midway

Noncorrosive

broin the-prime mover. The stop shall allow the point
test insbrument to travel beyond full scele to a poin
betyeen the last and the first graduation.

Bealing: Where applicable, ‘the instrument mechanism g

sealed from t

nce between

6, color-
ity of

the

1 be de=
er of the
't approxi-

hall be

s to

prevent corrosive or explosive vapors from coming in contact with the

mechanism.

Power Variation:

The instrument shsll properly function with plus

or minus

15 per cent varigtion in D.C. voltage and/or plus or minus 10 per cent
variation in A.C. voltage and plus or minus 5% variation in frequency.

Hermetic Sealing:

dry inert gas

free of dust particles.

Yhen hemmetically sealed, the case shall be filled with a
The gas shall be sufficiently dry so

that fogging of the instrument cover glass does not occur during the fogging

test of this

Aerospace - Standard.
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4.8

5.
5.

5.

5.

6.1 Dielectric:

1

2

3

Synchro Requirements:

-5

‘the conditions specified in ARP L461A.

Test Conditions:

Atmospheric Conditiong:

quired by this .‘Aerospace

The synchro requirements shall be in accordance with

Unless otherwise specified herein, all tests re-
Standard shall be made at an sbtmospheric pressure

of approximately 29.92 inches of mercury, an ambient temperature of ap-
proximately plus 25C and a relative humidity of not greater than 85%. VWhen
tests are conducted with the atmospheric pressure or temperabure substantisl-

ly dif
from 1

Vibrad

ferent from tests values, allowance shall be made fo3
the specified conditions.

tion to Minimize Friction: Unless otherwise speeified

tests

vibral

33 ¢y

for performance may be conducted with the instrument
tion off 0.002 to 0.005 inch double amplitude-at a freg
les per second. The term double amplitQde as used hg

* ‘the variation

| herein, all

subjected to a
juency of 25 to
rrein indicates

the total displacement from positive maximum(to negstive maximmm.

Vibration Equipment: Vibration equipment shall be used which will provide
frequ¢ncies and amplitudes consistent with the requirement$ of Paragraph
3.3.3|with the following characteristics:

Linea}
vibrai
the ij

Motion Vibration: Vibration equipment shall be suc

bion to be applied along‘edch of three mutually perpe
nstrument.

as to allow
dicular asxes of

on the instrument case will describe a cirele, in a plane inclined 45

degreq qual to the double
arpli]

Circular Motion Vibration: Vibration equipment shall be sich that a point

s to the horizontal plane, the diameter of which is
bude specifiedl

Power

Conditions: Unless otherwise specified herein, all {ests shall be
condu

pted gt the power rating recommended by the manufactuper.

Posity
with 1

Unless otherwise specified herein, all tests sh

bh.Llnstnmeni:_J_n_'lis_normaJ_operah ng position

11l be conducted

Test Medium: The medium used for applying pressure during the tests shall be
the medium with which the instrument is intended to be used or its equivslent.

Individual Performsnce Requirements: All instruments shall be subjected to
tests by the instrument manufacturer to demonstrate specific compliance with

this. Aerospace Standard including the following requirements where
applicable;

Each instrurent shall be tested by the method of inspection
listed in Paragraphs 6.1.1 and 6.1.2.
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6.1.1 Insulation Resistance: The insulstion resistence measured at 200 volts DC
for five seconds bebween all electrical circuits comnected together and the
metallic case shall not be less than 5 megohms. Insulation resistance
measurements shall not be made for circuits where the potential will appear
across elements such as windings, resistors, capacitors, etc., since this
measurement is intended only to determine adequacy of insuletion.

Overpotential Tests: The instruments shall not be demaged by the ap=
plicetion of a test potential between electrical circulits and between
electrical cn.rcu::.'bs and 'bhe metallic case, '.['he test potent:.al shall be

8 sinusoidad : e Xe : elue of five
times the maximum c:l.rcuit voltage, or per Paragraphs 6.1.2.1 . 0p|6.1.2.2
whichever gpplies. The potential shall staxrt from zero andibe increesed
at a uniform rate to its test value. It shall be mainteined at|this value
for five spconds and then reduced at a uniform rate to zero.

6.1.2

ybion of
lied to
windings,

Since thegep tests are iﬁtended to insure proper elettrical isole
‘the circuilt components in question, these tests shall not be ap
circuits whexe the potential will appear across elements such a
resi stor_s s| capacitors, ete.

R.M.S.

6.1.2.1 Hermebtichlly sealed instruments shall be tested at 200 volts,

6.1.2.2 Circuits be

subJjecte

that operate st potentials below 15 volts are not to
1 o overpotentiel tests,

The direct reading and transmitfer instru~-

The test shall be made by subject-

ints first
With

6.2 Scale Error
ments shall
ing the inst

ot Room Temperature:
be tested for scale(errors.
rument to the pregsure required to produce the test pg

with ‘the pre
the pressure
exceed ‘the p
pressure dec
fall below &
exrrors at ro
Table I and
remote indic

ssures increasingy then with the pressures decreasing.
5 increasing, the pressure shall be brought up to, buf
ressure speeified to give the desired reading; and wit
reasing, Ahe pressure shall be brought down to, but sh
he presgure specified to give the desired reading., Th
om temperature of direct reading instruments shall nof
Lransmitters shall not exceed Teble I. The scele errg

shall not
h the
lall not
e scale
exceed

inputs. The

a:bors shall be de‘berm:med by applylng the spec:Lfied e

the full scale value.
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PRESSURE SCALE ERROR - DIRECT READING SCALE ERROR - TRANSMITTER
INCHES Hg % INCHES Hg - MAX. + INCHES Hg - MAX.
75 In Range 100 In Range TS5 In Renge . 100 In Renge
30 0. 2 0.4 0.2 O'ﬁ
25 0. 0.5 0.3 0.
20 O.7r 0.0 0.k 0.5
15 0.5 0.7 0.5 0.6
10 0.6 0.7 0.6 0.6
20 0.k 0.6 0.k 0.5
30 0.3 0.4 0.2 0.3
35 0.3 0.4 0.2 0.3
ko 0.3 0.4 0.2 0.3
45 0.3 0.k 0.2 0.3
50 0.k 0.5 0.k 0.k
55 0.k 0.5 0.4 0.k4
60 0.k 0.6 0.k 0.5
65 0.5 0.6 0.5 0.5
70 0.6 0.7 0.6 0.6
5 0.6 0.7 0.6 0.6
80 0.8 0.7
85 0.9 0.8
a0 0.9 0.8
a5 1.0 0.9
100 1.0 0.9
5.3 Frictign: The instiument shall be tested for friction ab edch test point.
The pre'é'sure shall\be so increased as to bring the pointer of the direct
reading instrument or test instrument (for test of bransmiti ers) approximste-
1y to fne desired reading and then held constant while two yYeadings are taken,
the first before the direct reading instruwent or transmitter is tapped and
the segondrafter the instrument is tespped. The difference Between any such
readings_dis the fyiction error and shall nob exceed 0.5 inJ of mercury for

[65Y

Issued 11-1-48
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-7—
TABLE I

SCALE FRRORS AT ROOM TEMPERATURE

the 75 inch gage and 0.6 inch for the 100 inch gage. The friction of remote
indicators shall be determined in a similar menner by applying suitable
electrical inputs. The friction shall not exceed 0.5% of the full scale value.

Position Evror: With sufficient pressure applied to obtain a reading of ap-

“roxa.mcwe...y mid-scale, the direct reading instrument or transmitier shall be
held in each of sgversl diffevent posibicns. The change in the reading of a
direct reading instrument or test instrument (for test of transmitters), with
change in position from the normal test position shall no® exceed + 0.2 inch
of mereury for the T5 inch gage or + 0.3 inch of mevcury “or the 100 inch
gege. The posibion error of vemobe indicabors shall be deermined in &

similar menner by of gp__ys.nn* suitable elechyicel inpubts. The position error
shall nobt exceed 0.5% of the full scaele value.

o = = a—ex Distributed under license from the IHS Archive
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6.5 Iesksge (Pressure Flement): With pressure applied to produce a full scale
reading, the connection tubing shall then be sealed at a point within 2
inches of the pressure conmection. During a period of 5 minutes, there
shall be no change in reading.

6.6 Sealing: Hermebically sealed instruments shall be tested for leaks by
means of & mass spectrometer type of heliumlesk detector or equivalent. The
leak rate shall nobt exceed T6 micron cubic foot per hour ab a pressure
differential of one astmosphere.

T, Qualification Tests: As many instruments or components deemed nei;assary by
the manufacturer to demonstrate thabt ell instruments will comply with the
requirements of this section shall be tested in accordance with his recom-
mendation.

7.1 Temperatbure| Characteristics:

T.1.1 Low Tempefrature Operation: The instrument shall be subjected fo the

applicable low anbient temperabture listed in*Column A of Paragrsph 3.3.1 for
a period pf five hours without operating. - The instrument shall be sub~
Jected to| at that temperature, a scale error test and ‘the scalg exrors of
direct repding instruments shall not exeeed the values in Table I by more
than + 0.B inch of mexrcury for the 75 inch range or + 0.l inch|of mercury
for the 1PO inch range. The scaleerror of trensmitters shall |not exceed ‘
the valuep in Table II. The scale error of remote indicators ghall not
exceed + [L.0% of the full scalelvalue.

TABLE IT

Pressure [[nches Hg Low and High Temperature Sgale
: Error — Inches of Mercuxy
75 Inch Range 100 Inch Rgnge

[eNeoNe

xv]
()
leNeoNe
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7.1.2 High Temperature Operation: The instrument shall be subjected to the

T

103

q.l.'}"‘

gpplicaeble high anbient temperstbure listed in Columm A of Parsgraph 3.3.1
for a period of five hours without operating. (Electrical equipment shall
be energized). The instrument shall be subjected to, ot that temperature,
e scale error test and the scele errors of divect reading instruments
shall nobt exceed the values in Teble I by more than + 0.3 inch of mercury
for the 75 inch renge or + O. L inech of mercury for the 100 inch range. The
scele error of transmitteTs shall not exceed the values in Teble II. The
scale errors of remote indicators shall not exceed + 1. 0% of the full
scale value.

Ext Temperature Exposure: The instrument shall be exposed to the
applilceble low and hlgn temperatures listed in Columi)B of] Paragreph 3.3.1
for 4 period of 2 hours abt each extreme temperature, without operating.
Aften a delay of three hours at room temperature, the instirument shall
meet [the applicable individual performance tests (Section |6, except 6.1)
at rgom temperature. There shall be no evidénce of damage as a result of
exposure to the extreme temperaturves specified.

Altifude: The instrument shall be subjected to the embient temperature
and ¥ ressure listed in Paragraph 3.3.2 Ffor a period of ‘thiee hours while
opera'blng. The instrument shall medt the requirewents of [Paragraphs T7.1l.1
and .1.2 while at these conditioms. The instrument shalll be exposed
alterately to 50 inches Hg. absolute and three inches Hg. absolute,
nonogerating. The instrunmentishall then meet the applicaille individual
perfgrmence tests (Section &, except 6.1) at otmospheric yressure following

Resonjence: The instrument while operabting shall be subjedted to a resonant
freqyency survey . 'of the appropriate range specified in Paragraph 3.3.3 in
order tc detexmmine if there exists any resonant frequencigqs of the parbs.
The grplitude’ used may be any convenient velue that does not exceed the
naxinom dovble arplitude and the maximum accelersbion spegified in
Peragraph 3 3 3. .Lne insbrument shall then be subgected to vibration at
, - azpl : ration specified

in Puragraml 3.3. 3 2t the resonant reoaency for a per:l.ou of one hour
along each axis. If more than one resonant frequency is encountered with
vibration applied along any one axis, a test period may be accomplished
at the most severe resonance, or the period may be divided among the
resonant frequencies, whichever shall be considered most likely to pro-
duce Iailure. The test period shall not be less than one-half hour at
any resonunt mede. VWhen resonsnt frequencies are not apparent within
the speciified frequency wange, bthe instrument shall be vibrated for two
hours elcng each axis in accoxdance with the vibrabion requirements

u__ea::le (’P"“-ag'" wph 3.3.3) et the wexinm double amplitude and the
frsguency te provide the weximm scceleration.
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