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Society of Automotive Engineers, Inc.

o Wen 3osuest | ALRONAUTICAL STANDARD AS 396

1.

2.

3.3

3.4

SCOPE: This lpecification covers two bas_ic types as follows?

design oriteria only., Tests shall be conducted as specified in Sections 5, 6
and 7. : ' '

New York City -
BANK AND PITCH INDICATCR (STABILIZED TYPE) ‘ lssued 8e1-47
(Gyro Horizon, Attitude Gyro) Revised
Page 1 of b

FURPOSE? 'l‘o specify minimum requirements for gyroscopically etabilized Bank and
Pitch indisators for use in aircraft, the operation of which may m‘bjeet the

instrument to the environmenta.l eonditions spec!.ﬁ.od in Section 3.4.

Type I -~ Having limited freedom of operation,.

Type II - Having unlimited freedom of operation.

3.1.1 Materials: Materiale shall.be of a quality which ‘experienge andfor tests have

demontrated to be sultable and dependable for use in aircy aft mGtruments.

: ange: The instrument shall not be_the source qf objeotionadle
enee, u.nder operating conditions at any froquoncios ysed on aireraft,
by radiation or fead.-baok. in radio sets installed in|the same aireraft

The folloving informetion ehall dbe logibly and permanently
on the lnestrument or attachnd thereto!

(a)-'Name of instrument

(b)-' S,A.R, Spec AS 396

(e) Rating (Blectrical, Vacuum, etc.)
(a) Manufacturer's Part Number.

(e) HMamfacturer's serial number or date
. of manufacture, ‘
(£) Manufacturer's Fame and/or Trade Mark.

C ! The following conditione have been established as

3.4.1 Zegperature: When installed in accordance with the instrument mamfacturer's

instructions the unit shall funoction over the range of ambient temperatures

shown in Oolumn A below and shall not be adversely affected by exposure to the
tuporatnroa shown in Column B below:

dnstrument Location - A B

Heated Areas (Temperature Controlled) = =30 to 500 =65 to. 700

Unhoated Areas (Temperature Uncontrolled) =55 to 700 -66 to 700

Copyright 1947 by .Sociew of Ap.iomoﬁve Engineers, Inc.

Printed in US.A.
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 3.4.2 M: The inetrument shall function and not be .adversely affected when
exposed to a relative humidity up to and including 90 percent at a temperature
of approximately +32C, .

3,4.3  Altitudes The instrument ehall function and not be adversely affected when
subjected to a pressure and temperature range equivalent to -1000 to +40,0000
feot standard altitude, except as limited by application of Section 3. 4,).

3.4,4 Yibrationt When installed in accordance with the inetrument manufacturer'e

instructions, the units shall function and shall not be advereely affected
vhen m’bjeet to the following vibrationl:

vi;;a-“ . | . mmm ‘

Shock Mounted Panel Instruments 500 - 3000 0,005 in.

0.8 g
Unshock Mountpd Panel Instruments 500 - 3000 0.010 in, 1.3 g
Structure Nounted Instrumente 500 - 3000 0.,0301n, 3.8¢

' NOTE: It 1s| understood that the unit shall withstand vibration at
hi ‘frequencies, dbut the acceleration:ivalues need not
excead those shown above,

' _ When specified by the purchaser for use in rotary wing air-
craft, the frpquency range shall be 150 <3000 cycles per minute.

One of the following methode of indication shall be employed:

- Horizontal bar which moves with respsct to a fixed pitch

- refereénce marker, At the top of the dial, a pointer which
moves angularly with respect to the bezel maslt. Horizontal
bar appears to move toward top of instrument face for dive .
and appears to rotate clockwise for left bdank{ Banking
pointer appears to rotate clockwise for left Yank, :

—Sphe ; : 4 poet—to—a—fixed reference|
marker, The epherieal dial appeare to move down for dive
and appears to rotate clockwise for left dank, ‘

42 Gooratine Banget

Type I - The useful operating range and the indicating range of the
instrument shall be at least plus or minus 60 degrees in
pitch and at least plus or minus 90 degrees in roll,

Type 11 -« The useful operating range of the instrument shall be through
360 degrees in pitck and 360 degrees in roll., The range of -
indication in pitch for Method I indication shall be at least
‘plus or mims 25 degrees and for Method II it ehall be 360
. degrees. .
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Gyro Horizon, Attitude Gyro Revised
) , e
4.3 Rial Naxicinga:
4.3.1 Jncremente: ‘ |
Bype I = Right and left bank graduations shall be previded at
, intervals not to exceed 30 degrees betwesn 0 and 90
" degrees.
Typa II - Bank graduantions shall be as specified for Type I above.
In addition, the sphere shall be graduated at intervals
not to exceed 30 degrees from O to 90 degrees above and
belowthe horizontal centerline,
4,3,2 ¢ Index and dial markings shall 'be', vieidble from any poiné within -

" . ‘instpument case. .

4.5

4.6

" are made with the atmospheric pressure or the temperature substantially differen

5.2

voltag andor 10% variation in A.C, voltage and frequency, provided the A0,

Atmospheric Conditions: Unless otherwise specified, all tests required by shis

the frustum of a cone the side of which makes an angle of |30 degrees with the
perppndicular to' the dial and small diameter of which is the aperature of the

Unless otherwise specified, luminescent material (-elf-'actintinc)

on! All units shall properly fu.nction with ¢ ]5% .variatioh ia D.C,
The pitch or bank indication error resulting from a coordinated

b i ne P g3\ Unless the gyro assembly has unresiricted freedom of

on in the pitch and roll axes, means shall be provided for ceging lnd/or
] Means shall be provided to indicate :&on the gyro 1s caged,
nditien,

8 Means shall be provided to permit the oporation of a dlvioo
cate whether the ingtrument is receiving pover.

specification shall be made at an atmospheric pressure of approximately 39,92
inches of mercury and at an ambient temperature of approximately 220, ¥When tutﬂ

from thess values, a.llowa.nce shall be made for -the variation fron the lpooi.ﬁod
conditions, ,

Vibration (%o m;ggm;ge fr;gngn): Unless otherwise upecified. all tests for

performance may be made with the instrument subjected to a vidbratiom of 0.003
to 0,005 inch amplitude at a frequency of 1500 to 2000 cycles per minute. The
term amplitude as used herein indicates the total displacemont fron politivo
maximun to negative maxim.. .

Power Conditions: Unlese otherwise specified, all tests for performance shall
be conducted at the power rating recommended by the mnu.facturor.
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8.4 Pgsitiont Unless otherwise speciﬁod, all to-f.h shall be made with the in=
strument in normal level position. : :

i 5.5 m_s_tmz Yor vidration tests a stand éhall be used which will vibrate

at any desired frequency between 500 and. 3000 cycles per mimnte and shall subdject
the instrument to vibration such that a point on the instrument case will de-
scribe, in a plane inclined 45 degrees to the horisontal plane, a cirels, the
dlaneter of which is equal to the amplitude specified herein. '

6. JEDIVIDUAL PERFORMANCE REQUIREMENIS: All instruments, or componsnts of sueh,
shall be subjected to whatever tesis the manufacturer deems necessary to demon~
strate specific compliance with this specification, including the following
requiresents whe L : ‘ : - ~

ro rotor shall start to rotate and contimme to run ¢n applio-

% of rated suction for air operated instruments and 80 percent
for electrically operated instruments. REated instrument pere.
1 be reached within 3 minutes after normal rated pover is

6.1 Starting: ZThe
ation of 50 per
of rated volt
formance speed
applied.

6.2 mmgﬁ;xm When the gyro has erected and attained eguilibrium speed,
., and the inet nt has been oscillated through ancangle of £ 78 degrpes aboutb
. each axls at a [frequency of 5 to 7 eycles per mimute for 10 minutes d then

returned to level position, the alignment of the bank pointer (or vertical
. eonterline :i}l@‘@horo) with their respective sero reference markers shall be

within one 0,

6.3 mng&u; ¥ith the instrument level, the gyro running at| equilibrium:
speed and the o offset to the 20-degree climdb indication, the time required
for the gyro td erect to the 10 ‘degree climd indication shall not exceed 8
minutes, : 3 ' :

' The Vime required to erect from the 10 degree [climd
indication to the zero pitech indisation shall not exeeed 12 minutes, -

6ob Bapking: With|the dnstrument level, the gyro running b,t_ equilibriun speed and
the gyro offasat o the 20 degree right dank indication, the time reguired for
the gyre %o er _ xceed 8

‘minutes,

: The time required to erect from the 10 degree right bank
{ndication to the sero bank indication (within 1 degree) shall not exceed 12
nimutes, : T : _

, The same tolerances shall apply when the gyro is offset
to the 20 degree left bank indicatlon and allowed to srect to the zero bank
indication. : : :

6.6 Dielsgtrig Teph! The instrument shall be subject to a dielectric teet with a
B.M.8,. voltags 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 bte less than 20
negohms at that voltage (A.C. or D.C. as applicable),
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