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Society of Automotive Engineers, Inc.

20 West 390h Street AERONAUTICAL STANDARD As 3964

New York City

BANK AND PITCE INDICATOR (STADILIZED TYPE) . |lssued 8=1-47
(Gyro Horizon, Attitude Gyra) ‘ Revised 3-15-51

’

f the report are respo

ly to the subject motter. Prospective users o

1, PURPOSE: To spacify minimum requirements for gyroecopically stabilized Bank and
) Pitch indicators for use in aircraft, the operation of which may subject the
inetrument to the environmental conditions spacified in Section 3.4,

2., SCOPE: This specification»covers two basic types as follows!

an

Type I = - Havihg 1limited freedon of operation,

'Type 11 - Having unlimited freedom of operation.

-
and/or tests have
ft instruments. .

obJeotiondble

» uspd on airecraft,
either By radiation or feed=dack, in radio sets installed in the same aircraft
as the imstrument, ’

3e3 ‘ H The following information shall be legibly an& parmanently
mariced the instrument or ‘attached theretox

(a) (Name of instrument
(b)_)S.A.E. Spec AS 396 -

. {e) Rating (Electrical, Vacuum, etc.)
/(d) Mamfacturer's Part Number, .
(e) Manufacturer's serial number or, date

of manufacture,

(£) Manufacturer's Name and/or Trade Mark,

3.4 B al Conditions: The following conditions have been established as
dosign oriteria only. Tests shall be conducted as epecified in Sectione 5, 6

‘

-and 7.

3e4el Eggng;ggn;g When installed in accordance with the instrument manufaoturer'
instructione the unit shall function over the. range of ambient temperatures

shown in Column A below and shall not be adversely affected by exposurs to the
!temperatures shown in Column B below- '

trume cat . ‘ A ‘ B
Heated Areas (Temperature Controlled) ©© =30 to 50C ~65 to 70C

Unheated Areas (Temperature Uhqontrolled) . =55 to 70C =65 to“700

N ~

/

Copyright 1951 b‘( Socie'y of Automotive Engineers, ‘Inc. c7 ! Printed in U.S.A.
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AS 396 A [losued ©8-1-47 -} . mawg AND PITOH INDIGATOR (STABILIZED TYPE)

Revised 9-19=51 | Gyro Horizon, Attitude Gyro
, g \
3.4.2 W: The 1netrument shall function and not be adversely affeoted when

exposed to a relative humidity up to and 1nclm11ng 90 percent at a tounperature
of approximately +320.

3.4;3 Altitudes The instrument shall function and, not be adversely affected when
 gubjected to a pressure and temperature range equivalent to -1000 to +40, 0000
feet standard: altitude. except as limlted 14 application of Section 3.4..

\ .
3.4.4 Yibrations When installed in accordance with the Motmment manufacturer's -

inetructions, the unite shall function and shall not be adversely affected
whon subject to the following vibrationu

, Tycles — — ;

Shook Molmtd. Panel Inatrumento 500 - 3000 0.065 in,

. ) 0.8 g
Unshoek Moujted Panel Instruments’ 500 - 3000 0,010 ia,” - 1.3 g
Structure Mgunted Instruments 500 = 3000 0,030 40, . (3.8 ¢

*NOTE: It {s understood that the unit shall withetand vibration at
‘higher frequencies, but the aceeleration values noed. not
excged those shown above,

When specified by the ﬁurchaser for use in rotary vihg air-
eraft, the frequency range shall be 160 =U3000 cycles per minute. o

4,1 Ipdicatinr Methodt One of the following nethods of indieation nhall be mployad.!

- HBorigontal bar which moves with rospoot to a fl.xed pitoh

' reference. marker. At the top of the dial, a pointer vhich
moves-angulerly with respect to the besel mask, Horizontal
bar appears to move toward top of instrument face for dive
and appears to rotate clockwise for left, bank,| Banking
pointer appeare to rotate clockwise for left dbank

Methsd II - Spherlcal d.lal vhich noves vlth respect to a fixe
' R K 5 : ol gl UV [ nfor dive
. and appea.ra to rotate clockwieo for loft bank

l

4.2 Qmmlmt

'.l‘spe ! - The uaeﬁxl\operating ‘range and the 1nd:lcat1ng range of the
instrument shall be at least plus or minus 60 degrees in '
pitéh and at least plus or nlnua 90 degraee in roll.

A

Eype 1I - The useful operating range of the instrument shall be through
360 degrees in pitch and 360 degrees in roll, The range of
indication in pitch for Method I indisation shall be at least
Plue or mims 25 degrees and for Method II it shall be 360
degrees.
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4.3

4.3.1 Jlncrementst

4.3.2 Yisik g2 Index and cu_a;l.‘mr ‘ ) ny point within
the frhstum of a cone the side of which makes an angle of degrees with the
perpenfiioular to the dial and small diameter of which 1a thp aperature of the

'4.5.3 Pludaht Unless otherwise specified, luminescent material (pelf-activating)

4.4
4.5

4.6

4.7

5,
5.1

- from these values, allowance shall be made for the variation from the specified
. conditions, : : : ,

- 542

5.3

' oage and/or 10% variation in A.C, voltage and frequency, P

- except when 1t 18 not possible to leave the gyro in caged co

IEST CONDITIONS: - S

"apecification shall be made at an atmospheric pressure of approximately 29.92

BANE AYD PITCH INDICATGR (SIABILIZED TYPE)  |lewed 8-1-47 | 5 ¢ 3Q@ A
Gyro Horizon, Attitude Gyro : | Revised 3-15-51 . ;
\ n& 4 I . '
Dial Maxkinga?

i

Pype I = Right and left bank graduations shall be provided at
intervals not to exceed 30 degrees between O and 90
degrees. o ’

Type 1l = Bank graduations shall be as gpecified for Type I above,
- in addition, the sphere shall be graduated at intervals
not to exceed 30 degrees from O to 90 degreee above and
below the horizontal centerline. '
! o “

instrument case. \ :

‘shall be applied to major graduations and numerals, »

x Variation: All units shall properly fuction with & 15E variation in D.C.
ovided the A.C.
voltage mnd. frequency vary in the same direction,

Turn Erport The pitch or bank indication error resulting frﬂn a,coordinated
turn of [180 degrees in 1 mimute 'at & true alrspeed of 180 MPM shall not exceed
5 degreds. . . ' , -

Gvro Cadine Provisions: Unless the gyro assembly has unrestricted freedom of
operatign in the pitch and roll axes, means shall be provide for caging and/or.
releveling the gyro. Means shall be provided to indicate whan the gyro is caged,
dition,.

Powar Indications’ “Meane shall’be provided to permit the opexation of a device
to indidate whether the instrument is receiving power, - -

W: ‘Unless otherwise specified. all tests i'equired by thie

inches of mercury and at an ambient temperature of approximately 22C, When teaﬁur
are made with the atmospheric pressure or the temperature substantially different

Wﬁﬂm{ Unless otherwise specified, all tests for
performance may be made with the instrument subjected to a vibration of 0.002
to 0,005 inch amplitude at a frequency of 1500 to 2000 cycles per minute., The
term amplitude as used herein indicates the total displacement from positive
paximum to negative maximume. . e '

Power Copditiona: Unlese otherwise specified, all tests for performance shall
be conducted at the power rating recommended by the manufacturer,
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=4

5.4 Positiont Unless. otherwise specified. all tests ehall be made with the in=
strument in normal level poeition.,,

5.5 w: For vibration tests a etand shall be nsed which will vibdbrate
at any desired frequency between 500 and 3000 cycles per minute and shall subject
. the instrument to vibration such that a point on the instrument case will de-
scride, in a plane inclined 45 degrees to the horizontal plane, a circle, the
diameter of which is equal to the amplitude specified herein.
A \ N

6. JNDIVIDUAL PERFORMANCE REQUIREMENTS: All instruments, or components of such,
shell be subjected to whatever tests the manufacturer deems necessary to demon
strate speclfic compliance with this specification, including the following
requiremente ghe 1cab

6.1 _15;113;: e gyro rotor shall start to rotate and contime to on applio-
ation of 50 flercent of rated suction for alr operated instruments jand 80 percent
of rated voltage for electrically operated instruments. Rated ingtrument per-
formance spedd shall be reached within 3 minutes after normal rated power is
applied, ' ' : .

6.2 and Ypw: When the gyro has erected and attained e uilibrinm speed, -
and the inet- ment has been oscillated through an angle of + 78 degrees about
a frequency of 5 to 7 cycles per mimute for 10 minutds and then

returned to level position, the alignment of the bank pointer (or vertical

6.3 With the instrument level, the gyro running [at equilibrium

epeedueed the gyro_offeet to the 20 degree climb indication, the time required
for the gyro [to erect to the 10 .degree climb indication shall not exceed 8
minutes, '

The -time required to erect from the 10 degree climd

indi%ation tq the zero pitch indication (within 1 degree) shall no} exceed 12
minutes’s

the gyro offget 0 the 20 degree right bank indication, the time required for

the gyro to qréet o the 10 degree right bank indication shall not exceed 8
minutes.

6.4 Bankipg: Wi}h the instrument level, the gyro running at equilibrium epeed and

The time required to erect from the 10 degree right bank -
indication to the zero dank indication (within 1 degree) shall not exceed 12
ninutes, .

The'eane tolerances shall apply when the gyro is offset
to the 20 degree left bank indication and allowved to erect to the zero bank
indication.

6.5 Dielectric Test: The instrument shall be subject to a dielectric teet with a -
R.M.S5. voltage equivalent to five times operating voltage, but at a commercial )
frequency, applied between each ungrounded terminal and the instrument case for
a period of 5 seconds. The breakdown resistance shall not be less than 20
megohms at that voltage (A.C. or D.C. as applicadble),
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