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MILITARY SPECIFICATION
INDICATOR, AIRSPEED, PITOT STATIC, TYPE L-7A
1. SCOPE

1.1 This specification covers one type of pitot static air-
speed indicator, designated Type L-7A.

2. APPLICABLE DOCUMENTS

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 specification to the extent specified herein.

Military

MIL-E-5272 Environmental Testing, Aercnautical
and Associated Equipment, General
Specification for

MIL-I-5415 Indicators, Airspeed, Pitot and
Static Pressure, General Specifi-
cation for

MIL-L=-251u42 luminescent Material, Fluorescent
STANDARDS
Federal
FED-STD-595 Colors
Military
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-130 Identification Marking of U.S.
Military Property
MIL-STD-794 Parts and Equipment, Procedures for
Packaging and Packing of
M533585 Pointer, Dial, Standard Design of
Aircraft Instrument
C13R2AR Cagac Trectrvumont Flanga-Mount
LA o A Tl b e u X g - AT b il § & ot S BN WS e
Aircraft
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(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 contracting officer.)

3.1 Qualification. The airspeed indicator covered by this
specification shall be a product which has been tested, and
passed the qualification tests specified herein, and has been
listed on or approved for listing on the applicable qualified
products list.

3.2 General specification. The requirements of MIL-I-S415
apply as requirements of this specification. Where the two
specifications conflict, this specification shall govern.

3.3 Design and construction.

3.3.1 General design. The airspeed indicator shall conform
to Figures 1 and 2.

3.3.2 Pointers. An indicated airspeed pointer conforming to
MS33585~3 shall be provided, except that the shaded portion of

+tha natmdran ahall hae finiehad in lLiminacrant matarial ranform-
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ing to MIL-L-25142. A maximum airspeed pointer shall be pro-
vided and shall conform to M533585-3, except that the shaded
pertion of the pointer shall be finished as shown in Figure 3,
and the pointer width shall be 0.150 instead of 0.093. The

nonindicating ends of the pointers shall not obscure the drum.

3,.3.2.1 The two pointers shall be concentric, with the maximum
speed pointer nearest to the dial, and the indicated airspeed
pointer nearest to the cover glass.

3,3.3 Dials. The dial and drum shall conform to Figure 2.
The drum shall make one revolution for each 100-knot change in
airspeed and shall be geared to the indicated airspeed pointer
.80 that proper relationship is maintained at all speeds.

3.3.3.1 A triangular index conforming to Figure 2 shall be
provided to show the Mach number to which the index is adjusted.
The Mach numbers shall be placed on the dial as shown in Figure

A armd +he masnhandiaom akhal1l e assmmanead se +that eha valiae AF +ha
& BN WY YW IRALA R DA W e ARGV OW il . T VALWULGO Wi LA

Mach number between the numerals may be set by linear interpola-
tion between the numerals.

3,3.4 Limitation of pointer movement.
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3.3.4,1 Ajirspeed pointer. The airspeed pcinter movement shall
be limited by suitable stops ip the mechariem in such a way that
the pointer shall not be permitted to rotate more than 350
degrees of arc clockwise from the "no pressure" position when
the indicator is subjected to overpressure tests. The design of

the stops shall be subject to approval ¢f the procuring activity.

3.3.4.2 Maximum speed pointer. The maizimum speed peinter shall
be limited by a stop which is adjustabie¢ from rhe front of the
indicator by a screwdriver slet in the lower left mounting lug

as shown in Figure 1. The range of the stop shall be from 300
knots, or less, to 650 knots. The desigr of tiils adjustable

stop shall be such that it will in no way affect the indication
of the pointer when the altitude and Mach number setting are such
that the limiting speed will be lower than that szt by the adjust-
able stop. '

3.3.5 Mach number adjustment. The method of zdiustment of the
Mach number shall be such that it may be made by 1amoving a plug
from the rear of the case and adjusted by the use of standard
tools. The design of this adjustment shall be subiect to the
approval of the procuring activity.

3.4 WwWelight The weight of the indicator shall not exceed 1.8 i
pounds. |

3.5 Operational markings.

3.5.1 Luminescent material. The following markings shall be
finished in luminescent material conforming to MIL-L-25142:

Marking Height or Length Width of Line
Inch + 1/64 or Graduztion
Inch + 0.005

10-Knot graduations ‘] As shown in Figure 2 0.016
Triangular index to show
| drum indication 3/32 en each edge

Graduations corresponding to
numerals and to 50, 150, 250,

| 350, 450, 550 and 650 knots As shown in Figure 2 0.031
Numerals 1, 2, 3, 4, 5, and 6] 5/16 min. 0.031
Graduations on drum cor- : '
responding to numerals 1/8 0.031
2-Knot graduations on drum 3/32 0.016
Numerals on drum 3/16 0.016 .
Lettering "100 knots" 1/8 0.016

6
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3.5.2 Durable Dull Black. The lettering "USAF", "Type L-7A", and
"Airspeed” shall be permanently and legibly marked on the dial.

These markings and all other markings not otherwise specified shall
be finished in durable dull black. The height of the markings

shall be 3/64 + 1/6% inch. '

3.5.3 Glossy black enamel. The following markings shall be finished
in glossy black, Color No, 17038 of FED-STD-595. The dimensions

of these markings shall be as follows: '

Marking . Helght or Length Width of Line
Inch + 0,010 or Graduation
- Inch * 0,005
Triangular index for
Mach No. setting ' . As shown in Figure 2 | As shown in Fig
2

Graduations cor-
responding to mach

numerals 0,062 0.018
Numerals representing
Mach number settings 0.093 ' 0.016

3.5.4 Visibility of dial markings. All graduations, numerals,
pointers and other markings on the dial shall be readable from any
peint within the frustum of a cone the side of which makes an angle
of not less than 30 degrees with the perpendicular to the dial and
the small diameter of which is the aperture of the dial.

3.5.5 The back of the case, adjacent to the connections, shall be
marked as follows:

"P" Pressure connection
ngY"  Ctatic connection

"MACH NUMBER ADJUSTMENT" Mach number adjustment cover

3.6 Identification of product. Equipment, assemblies and parts shall
be marked for identification in accordance with MIL-STD-130.

3.7 Mounting. No insert nuts or spring nuts shall be furnished.
4%, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in
contract ot purchase order, the supplier is responsible for the per-
formance of all inspection requirements as specified herein.

Except as otherwise specified, the supplier may utilize his own
facilities or any commercial laboratory acceptable to the Govern-
ment. The Government reserves the right to perform any of the in-
spections set forth in the specification where such inspections

are deemed necessary to assure supplies and services conform to the
prescribed requirements.
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4.2 Classification of tests. The inspection and testing of
indicators shall be classified as follows:

a. Qualification tests
b. Acceptance tests

4.3 Qualification tests. Qualificati:: tests shall consist
of sampling plan B of MIL-I-5415, excupt the ‘ibraticn test
should be Vibration failure as specified herein (4.6.14).
Individual and sampling plan A tests used as gualification
tests shall be as specified herein.

4,3.1 Qualification test samples. Qualificuarion test samples
shall consist of three type L-74 airspeed indicatore. They
will be identified as qualification test sazmples and forwarded
to the activity designated in the letter c¢f outhorization.

4.4 Acceptance tests. Acceptance tests shal. consist of the
following test:

a. Individual tests
b. Sampling tests

4,4,1 Individual tests. Each indicator submitted for accept-

ance shall be subjected to the individual tests listed in
MIL-I=-35415 plus the followin

g tacte ac cnarifFiad harnaine
Ly B 9 ng Tes%

- ¥~ Ul-f‘-\-&d- iy Nl SNih Ve di
a. Hysteresis
b. After effect

4.4.1.1 The individual tests shall be conducted in the fol-
lowing order:

a. Examination of product
b. Leakage (Case leak and diaphragm capsule leak)

¢. Scale error at room temperature

d. Hysteresis

e. After effect

g. Position error
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4.4,2 Sampling tests. Sampling tests shall consist of Sampling
plan A of MIL-I-5415 plus the following tests specified herein:

a. Drum pointer relationship
b. Maximum pointer stop

c. Vibration error

a. Individual tests

b. Damping

c. Weight

d. Magnetic effect

e, Pointer zero position error

f. Drum pointer relationship

g. Maximum pointer stop

h. Low temperature exposure

i H

3. Vibration error

k. Examination of the end item for delivery
4.5 Test conditions. In addition to the te#t conditions séec-
ified in MIL-I-Su415, the test conditions as specified below shall
apply as test conditions for the inspection and testing of

indicators.

4.5.1 The maximum speed pointer stop shall be adjusted so that
the maximum speed pointer will not stop until 650 knots is
reached.

4.5.2 Whenever tests are specified on the airspeed pointer, the
test shall include the airspeed drum.

4.6 Test methods. Test methods shall be as specified in
415, except as specified herein.

ux
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4.6.1. Leakage

4.6.1.1 Case ieak. The indicator shall be zubjected to the case
leak test as specified in MIL-I-S5415, sxcept thet it shall not be
subjected to the pressure of ten inches of mercury.

4,6.1.2 Diaphragm capsule leak. The diapnragm capsule leak test
shall be accomplished only on the airspe-d peinter.

4.6.2 Scale error at rcom temperature. The indicator shall be
tested for scale errors zr the peints of the scale indicated by
asterisks in Tablie II1. The test shall be azcomplighed by adjust-
ing the Mach number adjustment to the setting listed at the top of
- Table III. During this test, the pite* and ztatic connection
shall be connected together to a standard mercury barometer and

to sources of vacuum and pressure. The reduciion in pressure, as
indicated by the barometer, shall be made at z rate corresponding
to an increase in altitude of approximately 6007 feet per minute,
The scale errors shall not exceed the telerances specified in
Table III. This test shall be combined with the hysteresis test
at each Mach number setting.

4,6.3 Hysteresis. HNot more than 15 minutes after the indicator
has been subjected to the pressure corresponding to the highest
altitude specified in Table II7, the pressure shall be jincreased .
at a rate corresponding to 8 decrease Ir altitude of approximately
3000 feet per minute until the pressurs correavonding io 30,000
feet is reached. The indicator shall rerain at this pressure for
reading is taken. After the veading has heer taken, the pressure
shall be further increased at the above ruate until a pressure
corresponding to 10,000 feet ig rezached, The indicator shall
remain at this pressure for at lsast cne minute, but net more than
ten minutes before a test reading is taren. ATlfer the reading

has been taken, the pressure shall be further increased at the
same rate until atmospheric pressure is reached. The reading of
the maximum speed pointer 4t either of the twe test points shall
not differ from the corresponding reading, with decreasing pres-
sure, by more than tws knots,

4.6.4 After effect. HNot less than one minuts and not more than
five minutes after the completion of the szale error at room tem-
perature and hysteresis tests, the maximum speed pointer shall

be checked to determine that it has returned tc its original
reading, corrected for any change in atmospheric pressure, within
four knots.

10



Downloaded from http://www.everyspec.com

HIL-I-5356A(USAf)

4.6.5 Friction error. The indicator shall be tested for friction
at every other point marked with an asterisk in Table III, begin-
ning at the first asterisk. The difference between any two read-
ings shall not exceed the tolerance specified in Table I.

4.6.6 Position error. The pointer reading taken while the indi-
cator is held in any desired position, and while it is being tap-
ped, shall not differ from its reading, when held in normal oper-
ating position, by more than the amount specified in Table I. At
least one of these positions shall be at approximately 45° with
the horizontal simulating a 45° climb or dive or both. This test
shall be conducted at -the test pecints marked with a double aster-
isk in Tables II and III. This test may be combined with the -
Friction error test.

L,6,7 Damping. Tolerances and values for damping test are con-
tained in Table I. .

4.6.8 Pointer zero position error. Toleprance for position error
are contained in Table I.

4,6.9 Drum pointer relationship. The indicator airspeed pointer -
shall be set on the graduation and the drum indication shall be
noted. The difference between the respective readings of the drum
and pointer shall not differ by more than two knots. This test
shall be conducted at the points markel with a double asterisk in

Table II.

4.6.10 Maximum pointer stop. The indicator shall be disconnected
from external sources of vacuum and pressure, adjusted to 1.0 Mach
number, and the stop mechanism tested for range by turning the
serew in the lower left mounting lug to determine the limits of
adjustment. The adjustment shall operate smocthly throughout

range of 650 to at least 300 knots on the airspeed scale. No dam- -
age or loosening in the mechanism shall result from this test.

4.6.11 Low temperature exposure. The indicator shall be subjected
tn the low temperature exposure test as specified in MIL-I-5415
except that when the indicator is tested for scale error, the test
points shall be every other peint in Tables II and III marked with
an asterisk beginning with the first asterisk. The scale errors

in this test shall not exceed the tolerance specified in Tables Il
and III by more than two knots, but in no case shall the total
allowable scale error exceed ten knots. During and after this test
the maximum airspeed pointer stop adjustment shall operate satis-
factorily. The hysteresis and after effect tests shall not be
repeated at low temperature.

11
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. 4.6.12 High temperature exposure. The indicator shall be sub-
jected to the high temperature exposure test as specified in
MIL-I-5415, except the exposure period shall be 24 hours. At the
conclusion of the exposure period and while still at the high tem-
perature, the indicator shall be tested for scale errors as spec-
ified in the scale error at room temperature test. The test points
shall be every other point in Tables II and III marked with an
asterisk, beginning with the first asterisk. The scale errors in
this test shall not exceed the tolerance specified in Tables II and

TTT ke: emmem.a
111 by more than two knots, but in no case shall the total allow-

able scale error exceed ten knots. During and after this test,
the maximum airspeed pointer stop adjustment shall operate satis-
factorily. The hysteresis and after effect test shall not be

repeated at high temperatures.

4.6.13 Vibration error. The vibration error test shall be con-
ducted using the test conditions specified in Table I. The indica-
tor shall be subjected to vibration in accordance with procedure

IV of MIL=-E-~5272. The diameter of circular motion shall be 0.009
inch. While the indicator is being vibrated, the maximum total
spread of pointer vibration and the pointer variation from its

original poistion shall not exceed the tolerances specified for
Maximum Vibration in Table 1.

4,6,14 Vibration failure. The vibration failure test shall be
conducted using the test conditions specified in Table I. The
instrument indication at the test differential pressure specified
shall be determined with pressures increasing. The indicator shall
be subjected to vibration in accordance with procedure V of MIL-E-
5272. At the completion of this vibration, the indicator shall be
subjected to the pressure specified to produce the test point read-
ing (with pressure increasing). The difference between this indi-
cation and that determined prior to vibration for the same differ-
ential shall not exceed two knots. No looseness in the mechanism

or damage to any part of the indicator shall result from this test.

4.6.15 Overpressure. The pressures to be applied to the pitot
and static connections and allowable tolerance are specified in
Table I.

4,6.16 Seasoning. Allowable tolerance is specified in Table I.

.
4.6.17 Ageing. Allowable tolerance

Y

s specified in Table I
4.6.18 Examination of the end item for delivery. An examination

shall be made to determine compliance with preservation, packag-
ing and packing requirements of Section 5 of this specification.

12
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TABLE I
Tests and test peints Tolerances
Pogition error .
Lirspeed pointer 3 knots
Maximum speed pointer © "3 knots
Friction
Maximum speed pointer ‘ 3 knots
Airspeed pointer 3 knots

Vibration error
(Mach number setting at 0.8)
{Test altitudes of 0 and 20,000 feet)
(Differential pressures equal to 100 and 400 knots}

Maximum Vibration {(either pointer) 2 knots
Variation from original position
(either pointer) 2 knots
Vibration failure 2 knots

{(Test altitude of 20,000 feet)
(Differential pressure equal to 400 knots)
{Mach number setting atr 0.8)
Overpressure 2 knots
(Static connection - 6 in. Water)
(Pitot connection - 30 in. Hg)

F e 4P :
{Test altitude of O and 20,000 f

aat )
SC kL J
(Differential pressure equal to 100 and 400 knots)

Seasoning - 2 knots

Aging 3 knots

Zero position of drum 30 + 10 knots
“Damping

Time required for pointer to travel from
full scale deflection to the &£0.knots
graduation 1

13
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TABLE II
Speed Tolerance Speed “Tolerance
Knots Knots Knots Knots
50 4,0 360 4.0
60 4,0 % 370 u.0
70 2.0 380 L,o & .
BO 2.0 %% 390 4.0
90 2.0 400 5.0 %%
100C 2,0 9k k10 5.0
110 2.0 u20 5.0 %%
120 2.0 * 430 5.0
130 2.0 Ly 5.0
140 2.0 . 450 5.0
150 2.5 % 460 5.0 *
160 2.5 470 5.0
170 2.5 LBo 5.0
180 2.5 % 490 5.0
150 2.5 500 6.0 *
200 3.0 %% 510 6.0
210 3.0 520 6.0
220 3.0 % 530 6.0
230 3.0 540 6.0 #
240 3.0 550 6.0
250 3.0 560 6.0
260 3.0 %k 570 6.0
270 3.0 580 6.0 #*
280 3.0 590 8.0
290 3.0 600 B.0 %%
300 u,.0 * 610 B.0
310 4.0 620 g.0 =%
320 4,0 630 8.0
330 4.0 L0 8.0
3u0 L.Q % 650 B.0 %
350 4.0

14
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S.  PREPARATION FOR DELIVERY

5.1 Packaging and packing. The indicator shall be preserved
and packaged in accordance with Level A of MIL-STD-794, unless
otherwise specified by the procuring activity.

5.1.1° Packing for shipment shall be in accordance with Level B
of MIL-STD-794 unless otherwise specified by the procuring
activity.

5.2 Marking. In addition to any special marking required. by
the contract or order, unit packages, intermediate packages and
shipping containers shall be marked in accordance with the
requirements of MIL-§TD-129.

6. NOTES

6.1 Intended use, The Type L-7A airspeed indicator covered by
this specification is intended to indicate the airplane's speed
and the maximum allowable speed as set by the Mach number adjust-
ment at the rear of the case. This is accomplished by the use

of two pointers,

6.2 Ordering data. Procurement documents should specify the
following:

a. Title, number and date of this specification

b. Level of

6.3 Qualification. With respect to products requiring qualifi-
cation, awards will be made only for such products as have, prior
to the time set for opening of bids, been tested and approved for
inclusion in the applicable Qualified Products List whether or
not such products have actually been so listed by that date. The
artention of the suppliers is called to this requirement, and .
manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Government tested for qualifi-
cation in order that they may be eligible to be awarded contracts
or orders for the products covered by this specification. The
activity responsible for the Qualified Products List is Oklahoma
City Air Materiel Area (OCNE), Tinker AFB Oklahoma, and informa-

tion pertaining to qualification of products may be obtained from
that activity.

CUSTODIAN: PREPARING ACTIVITY:
Air Force - 71 _ Alr Force - 71
REYIEWER:

Air Force -~ 71
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