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ALTIMETERS, PRESSURE, GENERAL TEST REQUIREMENTS FOR

1. GENERAL

Qanna

1.1 Scope.
which should be perforired on pressure a lume-
ters prior to acceptance, after extended periods
of storage, or after servicing.
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2. APPLICABLE DOCUME D

2.1 The following documents, of the issue in
effect on date of invitation for bids or request
for proposal, form a part of this standard to
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SPECIFICATIONS

AMiLiTaRY
MIL-A-23395—Altimeter, Pressure,
Counter-Pointer, Type MC-3 and
MCH4

PUBLICATIONS
ARDC Model Atmosphere, 1959
3. DEFINITIONS
3.1 Diaphragm error or scale error. The

error in the indication due to imnerfecilons in
errer 1n e mawahion que 1o imperiectit

the construction and adjustment of the aner-
oid and linkage system.

3.2 Hysteresiserrer. Theerrorin the indiea-
tion introduced after a change in height. due
to imperfectly elustic properties of the aneroid
waterial,

33 Drift error. The errorin the indication
due to the recovery effect which occurs with
time when the instrument is n\nosgd to a fixed
pressure.  This 15 sometimes referred to as
ereep. lag. after-effect or time-effect.

3.4 Friction error. The error in the indica-
tion ziven due to friction in the mechanism,

3.3 Temperature error. The error or change
of scale error attributed to the effact of a
chunge in temperature.

3.6 Backlash error. The error in the indica-
tion due to lost motion in the transmission
between the height scale and' the- pressure
seale.

of the mechanism evidenced when the instru-
ment is rotated from the reference position te
any other position.

3.8 Coordination or barometric scale error.
The error in the indication due to inability to
obtain the correct relationship between the
pointer indication on the height scale and the

_setting on the pressure scale.

3.9 [Insiability error. The variations in
the scale error over an extended period of time.
This error may be outside the limits specified
for diaphragm drift tests. It may be due to
the variable behavior of the instrument mecha-
nism,

3.10 Readability error. The error due to
the ingbility to read the aititude pointer posi-
tion on the height scale due to parallax. Read-
ability is also dependent upon the smallest
graduation provided on the height scale. The
readability of the barometric pressure setting
scale or barometric setting counters is also
affected by parallax and the smallest gradua-
tions provided.

2.11 Tolerance. The maximum permiseible
deviation from a stated refecence datum adopted
for a particular test, a positive tolerance being
a permissible deviation above this datum, and
o negative tolerance being o permissible devia-
tion below this datum.

4. GENERAL TEST REQUIREMENTS

4.1 Standard atinosphere. The ARDC
Model Atmosphere, 1959, shall be used as the

atnandacd airimonliaen D arnlisng N ha na
SIATIQArG {/IMOsSpnere, 1INeE Vaiues shall ue H3

listed in table 17,

4.2 Standard calibration barometer. The
colibration standard for atmospheric pressure
should be & mercury barometer which is main-
tained in accordunce with the manufacturer’s
recommendations and is accurate, with cor-
rections, to within =0.005 inch. A calibration

barometer newly introduced inio service should
be checked at intervals of approxima telv 3

Lol AT ab Al y iz vl s feaddliii e

months, until the stability of its calibration hes
been establishied.
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carried out in an ambient temperature of 20°
+5° C. Whea tests are conducted with tem-
perature substantially different from these
values, temperature corrections shall be made to
the barometer, if the barometer is not in &
temperature coutrolled cabinet. ‘When a ba-
rometer enclosed in a temperature controlled
cabinet is employed, temperature corrections
are not requirad.

. 4.4 Pressure datum during tests. Unless
otherwise specified, all tests shall be carried
out with the pressure scale of the altimeter set
to 29.92 in. Hg. (1013.25 mb.).

4.5 Rate of pressure change during tests,
The approximate rate of change in pressure
during all tests shall be such as to produce the
following change in height indication which has
been selected to exceed slightly those normally
encountered in a2ctual flight operations:

when decreasing pressure—35,000 ft. per
min, '
when increasing pressure—6.000 ft. per
min.
This rate shall be progressively reduced as the

- check points are approached to prevent passing
the checkpoint.

4.6 Vibration during tests. Unless other.
‘wise specified, all tests shall be made with the
instraument subjeet to  vibration to reduce
friction error. This should be of the order of
0.2g and is, for Instance, attainable with a
vibrution of 0.04 mm. total amplitude at s
frequency of 20 cycles per second (cps). Fre-
quencies less than 20 cps shall not be used.
Counter-pointer altimeters- shall be vibrated
as specified in the detail specification.

4.7 Tests to he completed. Visual exam-
ination, static balance, a check of the baroset
mechanism for binding, and the altimeter error,
when the barometric pressure setting scale is
set to the ambient temperature, shall be con-
ducted as receiving tests.

4.7.1 Other tests zpecified in 5.1 through
5.6 shall be conducted as receiving tests unless
they hiave been conducted by the manufacturer,
and at regular time intervals once an instrument
hns been introducald into service or pluced in
storage or the ciechapism has been removed
from the case for any reason,

Nute. This interval may vary according to
the overhaul schedule adopted and the per-

2

formunce of u particular type of instrument.
New instruments will probably require more
frequent testing than instruments which have
been in service for some time. Relative to the
maximum time interva) between tests for stored
instruments, the user should be guided by the
recommendation of the manufacturer.

4.7.2 The low temperature test specified in
5.7 shall be corducted by a user as a receiving
test unless it has been conducted by the manu-
facturer, and when any of the parts of the tem-
perature-compensating mechanism have been
replaced or adjusted or the diaphragm bas
been replaced.

4.8 Sequence of tests. The sequence of
the tests listed is recommended but is not
mandatory.

5. TEST PROCEDURES

5.1 Case leak. Adjust pressure to the in-
strument to obtain a2 height indication of
40,000 feet, and seal off the instrument case.
The change in height indication shall not ex-
ceed 100 feet in 1 minute. Turn the pressurs
scale knob approximately 90 degrees and repeat’
the test. Repeat the test for the remaininz
two 90-degree positions of the knob.

5.2 Static balance. The altimeter static
balance error readings shall be taken while the
instrument is vented to atmosphere and in each
of the following positions:

(a) Normal operating position.
(b) Rotated about the longitudinal axis
"~ 90 deyvrees.

(¢} Rotated about the longitudinal axis
180 degrees,

{d) Rotated about the lonmtudinal axis
270 degrees.

{e) Diul face up.

The readings in positions (b), (¢}, {d), and (e)
shall not differ from the reading in the normal
operating position by more than 20 feet.

5.3 Coordination or barometric pressure
scale. Position the instrument so that it is in
the normal operating position. With the am.
bient pressure beld constant, various settings
of the barometric pressure scale within its
range shall cause the pointer to indicate the
equivalent altituds differences shows in table
I within a tolerance of 235 feet.
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TasLe Y.  Pressure—allitude

Y.quivalent pressure Altitude
(in. Hg.) Millibars ©  difference
i {feet)
W W0 951, 5% — 1727
2850 ... ... . u6h. 12 — 1. 340
200000 . ..., . 982, 06 — 863
2,500 Lo ... 098. 99 —302
29092, ___ ... ____...] 1325 H{ilef)
30.50. .. .. ___._. 1032. 85 =531
3090 . 1048, 463 - S03
3L00 . .._. fmeemn 1049, 79 983

3.4 Backlash. This test may be made in
conjunction . with 5.3 by approaching three
separate points (28.50, 29.50, and 30.50) from
both directions. Turn the barometric pressure
scele knob in a clockwise direction to a specific
setting and note the height indication. Con-
tinue in a clockwise direction for approximately
200 feet. Slowly turn the knob ia a counter-
clockwise direction until the previous setting
has been repeated and observe the keight
pointer. This setting shall cause the pointer
to indicate the previous height within 20 feet,
and the tolerance specified in 5.3 shall be met.

5.5 Friction. This test may be accom-
plished in conjunction with 5.6. With no
vibration applied, adjust the pressure (see 4.5)
until it has reached a value corresponding to
the first height shown in the first column of
table II. Read the instrument. Apply vi-
bration and take a second reading. Repeat
this procedure for each of the heights shown in
the first column of table II. The difference
between the two pointer indications, before and
after vibration, shall not exceed the figures
listed in the second column of table II. These
tolerances pertain to three-pointer tyvpe pro-
portionally higher friction tolerances.

5.6 Diaphragm or scale error and hysteresis
error. No test involving pressures other than
ambient shall be conducted for at least S bours
prior to this test. Movement of the pointer
during decreasing as well as increasing pressure
shail e smooth and free from irregular motion
when the pressure is changed uniformiy. Stur-
ing with a beight indication on the altitae o of
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approximately —1,000 feet, the pressure shall

be decreased to the first test point in table 111,
and cobsecutive height readings taken at de-
creasing and increasing pressures corresponding
to each of the height check points shown i the
first column of table III. The pressure shall
be applied without overshoot of the barometer
mercury column. The pressure shall be main-
tained at these points for a minimum of 1
minute and not more than 5 minutes belore a
reading is taken. The instrument reading shall
be within the tolerance specified in the detail
specifications. Not more than 15 minutes
after the maximum range test point is reached,
the pressure shell be increased to the test
points indicated in table IV. The pressura
shall be maintained at these points for a mini-
wium of 1 minute and not more than 5 minutes
before a reading is taken. The reading shall
not differ from the reading of the scale error
test during the up-scale reading by more than
the lsted permissible variation; however, the
cowbined seale error and hysteresis error shall
not exceed the scale error tolerance at room
temperature of the detail specification.

TasLe 1. Friction error

Height in geopotential Maximum difference in
feet, standard atmosphere feet after vibration
LOOO_ .. ... ... 70
2,000, ... e e L 70
3000... ... 0
00 ... . . 0
10000 . . (. ... .. 80
1500._.. . .. _ ... .. 80
20000, . . ... 100
25,0000 .. . . . ... 120
20,0000 . . . . . ... - 140
500000 0 ... , 160
00000 0 L. 18¢
A000. ... .. L . L 230
G6o000. . . L. 450
70000 . ... . . . 6350
soom. L L 830

Connter-pointer altimeters shall be tested in
secordance with MIT-4-22395.
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Scale errar

(Test range: 080,000 fi.)

Standard altitudes

Atmospheric pressure

(feet)
MM Inches

=L 000 e e 787, 88 31. 018
R 760. 00 29,921
41 746. 37 29. 385
1,000 o eeeoae i 732.93 ! 28.856
1500 - e T19.70 | 28335
2000 e e 706.63 ¢ 27.821
2,500 e . on e emeememnnns .l 693,80 ; 27.315
3,000 o 63114 | 26,817
4000, e 656.38 | 25 842
5,000 e i 612.36 | 24 406
B,000. e e 609.05 | 23.978
T S 364 51 | 32 74
10,000 . . -_. 522, 65 20 597
12,000 e e aens 483341 1. 020
14,000 oo 446.46 | 17 377
15000 sl 425, 90 16. 556
16,000 .. oo m L _oo.. 411. 90, 16.2186
18,000 . oo 379.53 | 14.042
20,000 .. ... 349,23 13. 550
92,000 .. ..., 32096 | 12 630
25,000 . e amaae e 282,03 ; 11103
30,000 .. . ... 22560 | 8,855
35,000 .. 178. 83 i
40,0000 . . .o .. 140. 66 5. 538
45000 ... ._._...........| 11062 4,335
50,000, .. .ol 86. 99 3425
55,000 .. ... 68, 40 2. 693
60,000, .. ... . .. ... 53, 70 2118
TO000 .. e 326 1, 3096
80,000 . ..coiiie oo M7 09099

5.7 Temperature. Repeat the test specified
in 5.6 except, that the temperature shall be

- a0

stabilized at —35° +2° C for a minimum of 3
hours. For this test the scale errors shall be
taken at the points specified in the detail spe-
cifications. Repeat this test with the tem-
perature stabilized at 45° +2° C; repeat for
—54° £2° C; and repeat for 71° £2° C.

TaBLE IV.  Huysterzesis eregr

l Pormis-
Standard Equivalent ‘:ible varia-
Test points altitude atmospherie tion due to
(feet) pressure (MM) | hystoresis
(feet)
i
First point.._.| . 23, 000 252. 03 100
Second point_. 20, 000 349.25 100
Third peint__.;__._.__.__ | Ground level 50
1 ! 3

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

Copics of the ARDC Model Atmospliere, 1939, may
be obtained from the Defense Documentation Center
{DDLC), Cameron Station, Alexandria, Virginia. 22314.

Custodians: User activity:
Afmy—MO Army—
Nary-—~WpP Navy—

Air Force—(11)
Reviewer activities:

Army-—MO

Navy—WP

Air Force—(11), (E7)

Review/user information is eurtent as of the date
of this document. For future coordination of changes
ta this doewmnent, draft circualation should be bazed on
the information it the current Federal Supply Classis
fication Listing of DoD Standardization Docunents.

Air Force—(67)
Preparing activity:

Air Force—(11)
Project No. 6610-0087
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
msiled. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problema. Enter in block 8 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an

acknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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l ~ STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

{See Instructions — Reverse Side)

1. DOCUMENT NUMBER 2. DOCUMENT TITLE

da. NAME OF SUBMITTING ORGANIZATION

A TYPE OF ORGANIZATION (Mark onet

b. ADDRESS-(Street, City, State, ZIP Code}

D MANUFACTURER

D OTHER (Specity):

5. PROBLEM ARAEAS
a Parsgraph Mumber and Wording:

b Recommended Wording:

¢. Aseson/Rationaie for Recommandation:

6. REMARKS

7a. NAME OF SUBMITTER (Last, First, MI) — Optional

b, WORK TELEPHONE NUMBER (Include Area
Code) - Qptionsi

¢. MALLING ADDRESS (Shreet, City, State, ZIP Code) ~ Cptional

8. DATE OF SUBMISSION (YYMMDD)

. B ago:rn 'l 425 PREVIOUS EDITION 1S OPSOLETE.



