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SOCIETY OC AUT 

1. Purpose: 
gyroscopically stabil ized Directional Indicating System, primarily f o r  use with 
turbine powered subsonic transport  aircraft, the  operation of which may subject 
the  instruments t o  the environmental conditions specified i n  paragraph 3.3.  

To refommend the  essent ia l  minimum safe performance requirements f o r  

2. Scope: This recowruinded practice covers the requirements f o r  gyroscopically 
stabil ized Directionaï Indicating Systems, which w i l l  operate as a 1°/hour lati- 
tude corrected, f ree  directional g y ~ o  o r  as a slaved g n o ,  magnetic compass with 
i/2” accuracy. 

3. General Requirements: 

3.1 &terial and Workmanship: 

3.1.1 Materials: Phterials should be of a quality which experience and/or tests 
have demonstrated t o  be suitable and dependable f o r  use i n  a i r c ra f t  instru- 
nìent s. 

3.1.2 Workmanship: Workmanship should be consistent with high-grade a i r c r a f t  in- 
strunient manufacturing practice. 

3.2 Identification: The following information should be legibly and permanently 
(not necessarily i n  marked on the  instrument or  nameplate attached thereto: 

the  order shown): 

a. pTe;me of Instnuiient 

c. Manufacturer’s part nuniber 
d. Manufacturer’s serial number or date of manufacture 
e. 
f .  Rating (Electrical, e t c . )  
h. Ecplosion Category 

b. AFP-416 

Manufacturer‘ s riam? and/or trade-mark 

3 . 3  Environmental Conditions: The following conditions have been established as 
design c r i t e r i a  only. 
and 7. 

Tests sha l l  be conducted as specified i n  Sections 5 ,  6 ,  

3.3.1 Temperature: Taken instal led i n  accordance with the instrument manufacturer’s 
instructions, the instrunients should function over the range of anibient 
temperatures as l is ted i n  column A below and should not be adversely affected 
by exposure t o  the temperature shown i n  column B below. 

A - Inst rument Locat ion B - 
-30 t o   OC -65 t o  70c Pressurized A r e a s  

Non-Pressurized Areas -55 t o  TOC -65 t o  TOC 

Cowrigkt bV 8d8tr of Automotivo Enclnooro. I? 
,-- \ 

(-j 
frlntod In U. 8. A. 
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1uu.d 2/28/63 DIRF,CTIONAL LNDICATTNG SYSEM 

3.3.2 

3.3.3 

3.3.4 

3.4 

Aititude: When ins ta l led  i n  accordance with the'inst-nt manufacturer's in- 
structions, the instruments should function from sea l e v e l  up t o  the  a l t i t udes  
and temperatures l i s ted  below. 
The instrument should not be adversely affected following exposure t o  ex- 
tremes i n  ambient pressure of 50 and 3 inches Hg absolute respectively. 

Altitude pressures are per NACA Fkport 1235. 

bstnulient Location 

Pressurized Areas 
Non-Pressurized o r  

memal  A r e a s  

A l t .  Ft. 

15,000 
60,000 

Temp. C 

50 
40 

Vibration: When ins ta l led  i n  accordance with the instrunient manufacturer's 
instructions,  t he  instrument should function and should not be adversely 
affected when subjected t o  vibrations of the  following character is t ics :  

Frequency Max. Double 
Cycles Amplitude Maximum 

instmmnt Location Per Sec. - inches Acceleration 

Nacelle, Nacelle Mounts, W i n g s ,  5-1000 o. 036 
ESnpennage and Wheel Wells 

Fuselage 
Forward of Spar A r e a  5-500 o. 036 2g 
Center of Spar A r e a  5-1000 o. 036 4, 
A f t  of Spar A r e a  5-500 o. 036 7g 

5s 
k3 

30-io00 - 0.25g 

- 500-1000 
Vibration Isolated Rack 5-1000 o. 030 
fnstrument Panel 5-30 o. 020 - 

Humidity: 
following exposure t o  any re la t ive  humidity i n  the range from O t o  95% at a 
temperature of approximately TOC. 

The instrument should function and should not be adversely affected 

Ekqlosion Category: 

All instrument components located i n  the  uninhabited areas of non-pressurized 
a i r c r a f t  or i n  the  non-pressurized areas of pressurized a i r c r a f t  should not 
cause an explosion when operated i n  an explosive atmosphere, Each component 
located i n  such an area should meet the requirements of one of the explosion 
proof categories given below. 

If it i s  intended that  a component which might be an igni t ion source will be 
located i n  an area where combustible f l u i d  or vapor may occur i n  normal opera- 
tio?, such as e fue l  tank, it should be designed t o  meet the requirements of 
Category II, belov. If the intende'd location i s  r,n area where combustible f lu id  
or vzpor may occur only as a result of abnormaï conditions, such as leakage of 
a fue l  l ine ,  it should be designed ' t o  meet the requirements of Category I, below 
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DIRECTIONAL INDICATING SYSTEM 
(TITRBINE POWERED SUBSONIC AIRCRAFT) 

Irrued 2/28/63 I Revired 

Categoq 

I 

II 

III 

- 3 -  
Definition Requiemnt s 

Explosion Proofed; case not Tes t  per par. 
designed t o  prevent flame or 
explosion propagation. 

7.4.1.1 

Ekplosion Proofed; case T e s t  per par. 
designed t o  prevent flasie or 
explosion propagation. 

7.4.1.2 

H e m t i c a l l y  Sealed T e s t  per 7.7 

IV Instrument not capable of 
causing an e q l o s i o n  

Mimt not be capable 
of producing a spark 
with more than 0.2 
mill i joules of energy. 

Fire Hazard: 
t o  the a i r c ra f t  i n  the event of maLfunction or fa i lure ,  and the  maximum operatiw 
temperature of surfaces of any instrument component contacted by combustible fuel 
or vapor should not exceed 200C due t o  self-heating. 

The i n s t m n t  should be so designed t o  safeguard against hazards 

Radio interference: 
interference under operating conditions at  any frequencies used i n  a i r c ra f t ,  
either by radiation o r  feedback i n  the electronic equipment in s t f i l ed  i n  the 
s a m  aircraf't as the instrument. 

The instrument should not be the source of objectionable 

h g n e t i c  Effect: 
a f fec t  the  performance of other instzvments instal led i n  the same aircraft. 

The magnetic e f fec t  of the instruments should not adversely 

Decompression: 
instruction, the  instrument shal l  function and not be adversely affected follow- 
ing exposure t o  a pressure decrease from 22 t o  2 inches of mercury i n  2 seconds. 

Vhen instai led i n  accordance with the instrument manufacturer's 

4. D e t a i l  Reguiremnts: 

4.1 Msplay Markings: 

4.1.1 Finish: Uniess otherwise specified by the user, matte w h i t e  material should 
be applied t o  a i l  graduations, numerals, and indication means. 

Non-functional surfaces and markings should be durable d u l l  black. 

4.1.2 Graduations: The graduations should be arranged t o  provide the  maximum of 
readability consistent with the accuracy of the instrument. 

4.1.3 Nunierais: The display should include sufficient numerals t o  permit quick and 
posieive ident i f icat ion of each graduation. 
dicate the  graduation t o  which each applies. 

Numerals should d is t inc t ly  in- 

4.1.4 I n s t m n t  T i t l e :  
proximate size but no la rger  than the  numerals. 
f in i sh  as the nwneraïs. 
l e t t e r ing  noticeably smaller than either the  numerzls or t i t l e .  

The instrwnent t i t l e ,  when used, should be of the  same ap- 
The t i t l e  may be of t he  same 

The units of masure should appear on the  d i a l  i n  

- 

,--I \ * .  ,- y 
1 

w 
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- 4 -  

4.1.5 Visibility: The indicating means and all markings should be visible from any 
point withi? the frustum of a cone the  side of which makes an angle of at 
least 30 deg with the perpendicular t o  the  d i d  end the  small diamter of 
which i s  the aperture of the  instrunrent case. 
and the  cover glass should be a pract ical  minimum. 

The distance between the  d i a l  

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

Power Variation: 
percent variation i n  D.C. voltage and/or plus or minus 10 percent variation i n  
A.C. voltage and plus or minus 5 percent variation i n  frequency. 

The instrument should properly function with plus or minus 15 

Power Malfunction Indication: Mans should be incorporated i n  the instrument t o  
indicate when adequate power (voltage and/or current) i s  not being made availabl 
to all phases required for the  proFer operation of the  instrument. The indicat- 
ing means should indicate a f a i lu re  or a malfunction i n  a positive manner. 

Hermetic Sealing: When h e m t i c a ï l y  sealed, the case should be f i l l e d  with an 
ine r t  gas, free of dust par t ic les ,  and suff ic ient ly  dry so tha t  fogging of the 
indicator glass does not occur during the low temperature and fogging tests of 
t h i s  Aerospace Standard. 

Synchro Requirements: 
conditions specified i n  ARP 461. 

The synchro requirements should be i n  accordance with the 

Gyro Caging Provisions: 
treme maneuvers of the a i r c ra f t  without tumbling, means should be provided f o r  
caging and/or releveling the gyro. Means should be provided t o  indicate when 
the  gyro i s  caged, except when it i s  not possible t o  leave the gyro i n  caged 
condition. 

Unless the gyro assenïbly can be made t o  accommodate ex- 

Modes of Operation: 
of the directionaï indicating system. 
ate as a magnetic compass and synchronize w i t h  the ear th 's  magnetic f i e ld .  
the  Directional Gyro mode, the system should -erate a s  a l a t i tude  corrected 
d i n x t i o n a l  gyro. 

Operating Limits:  
degree scale range. 
displacement from leve l  f l igh t ,  the instrwient should remain functional; however 
the heading e r ro r  involved through the  giliibaï system need not be corrected. The 
system should be provided with means t o  permit deactivating the slaving means 
during maneuvers. 

A means should be provided t o  select  the mode of o=;>eration 
in magnetic mode, the system should oper- 

In  

The instrument should indicate heading throughout the 360 
During dives, climbs or banks UP t o  a t  least 80 degrees 

- Cynchronizing Provisions: 
t o  bring the  indicated heading in to  alignment w i t h  the magnetic heading. 
after, i n  the magnetic mode, the indicated heading should be automatically and 
çontinuously aligned with magnetic heading within 0.5 degree. 
alignment should also be provided. 

i n i t i a i  automatic or manual means should be provided 
There- 

An indication of 
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(TUHBINE P(swEFED SLTBSONIC AIRCRAFT) 

4.10 

4.11 

4.12 

4.13 

5 .  

5.1 

5.2 

i 
5.3 

- 5 -  
Directional Gyro Transmitting Synchros: 
e l ec t r i ca l ly  isolated fromthe compass system, should be provided on t h e  output 
o r  azimuth axis of the gyro t o  transmit signals proportional t o  the position of 
the gyro. 
standards. 
voltage, at maximum coupling, of 11.8 vol t s  line-to-line open c i rcu i t .  

A t  l e a s t  one synchro transmitter, 

This synchro should comply with ARINC, index and rotation reference 
The output impedance should be 100 ohms or less and have an output 

Data Transmitters: 
rotors are positioned by the  heading output shaft of the system, should be 
provided f o r t h e  e lec t r ica l  transmission of heading reference t o  auxiliary 
equipment. All connections t o  rotors and s ta tors  should be brought out t o  
separate pins i n  the  e lec t r ica l  connector. 
ARINC index and rotation reference standards. 
put impedance of 30 ohms or less and an output voltage, at maximum coupling, 
of 11.8 vol t s  line-to-line open c i rcu i t .  

A m i n i m  of two synchro heading data transmitters, whose 

These synchros should comply with 
Each synchro should have an out- 

Latitude Correction: A manually set control should be provided t o  correct the 
system, i n  the compass and DG modes of operation (preferably combined with the 
mode selection mans), f o r  the apparent d r i f t  of the gyro due t o  ear th ' s  rota- 
t ion.  The correction should be at  a rate  equal t o  the product of 15" per hour 
multiplied by the sine of the loca l  la t i tude.  
both norbhern and southern hemisphere correction. 
t o  prevent accidental application of the wrong hemisphere correction. 
correction scale should be graduated i n  degrees per hour w i t h  2' increments 
and major divisions and nwnerals every 5" o r  degrees of la t i tude with 5" 
increments and major divisions and numerals every 10". 

Provision should be made f o r  
A means should be provided 

The 

Power indication: 
when adequate power (voltage and/or current) i s  not being made available t o  a l l  
phases required f o r  the proper operation of the instrument. 
means sha l l  indicate a fa i lure  or malfunction i n  a positive manner. 

Means shal l  be incorporated i n  the instrument t o  indicate 

The indicating 

T e s t  Conditions : 

Atmospheric Conditions: Unless otherwise specified, all t e s t s  required by t h i s  
specification should be made a t  an atmospheric pressure of approximately 29.92 
inches of mercury and at  an ambient temperature of approximately 25'C, and a t  a 
re la t ive humidity of not greater than 85%. \ , e n  tests are made with the a.tmo- 
spheric p ~ s s u r e  or the temperature substantially different  from these values, 
allowance should be made f o r  the  variations fromthe specified conditions. 

Vibration t o  Minimize Friction (Turbine Powered Subsonic Aircraft)  : 
otherwise specified herein, all tests f o r  performance may be conducted with the 
instrument subjected t o  a vibration of 0.001 inch double amplitude at  a fre- 
quency of 10 t o  60 cycles per  seü-d. 
indicates the t o t a l  displacemnt from positive m a x i m  t o  negative maximum. 

Unless 

The term double amplitude, as used herein, 

Vibration Equipment: Vibration equipment should be such as t o  allow vibration t o  
be applied along each of three mutually perpendicular axes of the instrument at 
frequencies and amplitudes consistent with the  requirements of paragraph 3.3.3. 
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5.4 

5.5 

5.6 

6. 

6.1 

6.2 

6.3 

Power Conditions: 
t he  power rat ing recommended by the  manufacturer. 

Unless otherwise specified, aï1 t e s t s  should be conducted at  

Position: 
m e m d i c a t o r s ,  amplifiers, transmitters,  e tc .  ) mounted i n  normal operating 
position. 

Unless otherwise specified, a l l  tests should be made with the  instru-  

Magnetic Field Strength: Unless otherwise specified, d l  tests required by t h i s  
specification should be made with a horizontal f ie ld  strength of approximately 
0.18 gauss and a ve r t i ca l  f i e l d  strength of approximately 0.54 gauss i n  the 

- 

direction n o m 1  i n  the  northern hemisphere. 
strength values substantially different  from these values, allowance should be 
made f o r  variations from the  specified tolerances. 

When t e s t s  are made with f i e l d  

Individual Performance Requirements: 
system should be subjected t o  whatever t e s t s  the  manufacturer deems necessary t o  

All instruments or all components of the 

demonstrate specific compliance with t h i s  recommended practice, including the  
following requirements where applicable. . 

Starting: The t i m e  f o r  t he  compass system t o  a t t a i n  full operating s ta tus  shouli 
not exceed three minutes. The gyro should have attained Ô5$ of ful l  speed. 

Scale Error: 
suitable turntable i n  an area having magnetic qual i ty  which w i l l  ;?ermit the  per- 
formance of t h i s  test .  
as a magnetic compass and synchronized on magnetic north. The transmitter shouli 
be rotated i n  15" increments through 360" clockwise and the  system m u a l l y  se t  
t o  a synchronized n u l l  on each heading. 
cal ibrat ion mounted i n  an accurate positioning device and a nu l l  reading meter, 
or t h e i r  equivalents, should be e l ec t r i ca l ly  connected t o  the  date t ransmit ter  
for accurate determination of compass heading. These readings should be re- 
corded f o r  each posit ion of the magnetic transmitter.  The test  should be re- 
peated f o r  each successive 15" heading, from O", with a counterclockwise rota- 
t i o n  of t he  magnetic transmitter.  
added algebraically and the  result divided by the  nuniber of readings. This re- 
sult should be the  index e r ro r  and should not exceed plus or minus i/4". The 
individual reading should not differ f romthe  correct heading, less the  index 
e r r o r  by more than 0.5". 
wise and counterclockwise rotat ion should not exceed plus o r  minus 0.5". 

A magnetic t ransmit ter  w i t h  known e r ro r  should be mounted on a 

The compass should be connected and s e t  i n to  operation 

A uni t  containing a synchro of known 

The deviation, thus determined, should be 

The diffemnce of l i k e  readings as a result of clock- 

-dom Wander: 
operating posit ion on a Scorsby table (or equivalent ro l l ,  p i tch and yaw t e s t ing  
apparatus which zhould provide 5 t o  7 osci l la t ions per minute) with the  tab le  i n  
a l eve l  posit ion and the  remainder of t he  compass placed on a tes t  bench. The 
gyro should be pe rmi t t ed to  reach operating speed and settle on a random heading 
Magnetic slaving and l a t i t ude  correction should be cut out f o r  t h i s  test .  The 
Scorsby table should be made t o  osc i l l a t e  i n  yaw, pi tch and roll approximately 
1/2 degree e i the r  side of the  reference axis. Heading indications should be 
read and recorded f o r  each half-hour period f o r  a t o t a l  time not less than 4 
hours. 
should not differ  from the  computed d r i f t  rate f o r  t he  loca l  l a t i t ude  by more 
than plus  or minus 3/4" hour. 

The direct ionaï  gyro control should be mounted i n  i t s  normal 

The gyro drift; rate f o r  each hourly period should be determined and 
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6*5 

6.6 

6.7 

6. a 

6.9 

- 7 -  

Latitude Corrnction: 
control set fpr periods not less than one hour each at O" l a t i tude  and 90" 
9" S. Otherwise the system should be tested i n  accordance w i t h  6.3. 
rate of the gyro f o r  each hourly period should not differ  by more than plus o r  
minus 1" per h m r  from the difference between the d r i f t  rate computed for t he  
local l a t i tude  and the d r i f t  rate computed f o r t h e  la t i tude  of correction con- 
t r o l  setting. 

The system should be operated w i t h  the la t i tude  correction 
and 

The d r i f t  

Heeliq: 
correction) i s  t i l t e d  10 degrees about the inner gyro a i s ,  the indicated head- 
ing should not differ from the indicated heading with the instnunent i n  normal 
leve l  position by more than 2 degrees i n  5 minutes. 

When the directional gyro control (unslaved but with loca l  la t i tude  

Turn Error: 
tes t .  
should be mounted on a tilt table and t i l t e d  55" plus or minus 1" f r o m  the 
ver t ical .  The directional control should then be rotated one complete revolu- 
t i o n  about a ve r t i ca l  axis at a speed of approximately 360" per minute. The 
d r i f t  of the  gyro should not exceed 2' as a result of t h i s  rotation. This tes t  
should be repeated, rotating the direct ional  control i n  the opposite direction. 

Magnetic slaving and la t i tude  correction should be cut out f o r , t h i s  
The gyro should be brought up t o  speed. The directional gyro control 

G b i b a l  Freedom: 
ing at full speed should be t i l t e d  80" out of the horizontal plane. 
t i ona l  gyro control should then be rotated through 360" i n  azimuth i n  1 minute 
o r  less. There should be no indication of gimbal interference. 

The diinectional gyro control mounted on a t u r n t a b l e  and operat- 
The direc- 

Sett l ing Tes t :  
mounted on a Scorsby table (ref. section 6.3), should be set in to  operation and 

The system, connected as i n  Section 6.2 and with the gyro 

set t o  a synchronized nul l .  The directional &o control should then be rotated 
10' from the nu l l  position. The output of the data transmitter should be read 
after a period of i 5  minutes has elapsed. This procedure should be followed for 
both sides of null. The difference between the f i n a l  settling position, i n  each 
test, and the synchronized nu l l  should not be greater than 1/4". (If applicable, 
the la t i tude  setting should be set t o  the loca l  la t i tude . )  

Field Strength Variation: With magnetic detector component a t  a t o t a l  f i e l d  of 
.57 + .O2 gauss a t  a dip angle of 72 degrees + 1  degree and the compass at  a nul: 
t he  Euli should not vary more than - + 2 degrees when the d ip  angle i s  chmged t o  
80 degrees - i l  degree. 

6.10 Magnetic Slaving R a t e :  The indicated heading should drive in to  alignment with 
the  magnetic heading at a rate not t o  exceed 4 degrees per minute.. 
between indicated heading and magnetic heading should be reduced t o  2' i n  not 
less than 2 minutes nor more than 8 minutes. (Refer t o  manufacturer's speci- 
f icat ion.  ) 

A 10" er ror  

,6.11 Dielectric: Each instrument should be tested by t'ne rrii-thods of inspection 
l i s t e d  i n  paragraphs 6.11.1 and 6.11.2. 
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6.11.1 

6.11.2 

- 8 -  
Insulation Resistance: The insulation resistance masured at 200 vol t s  DC 
f o r  f ive  seconds between all e l e c t r i c a l  c i r c u i t s  connected together and the 
metallic case should not be less than 5 megohms. 
measurements should not be made t o  c i r cu i t s  where the potent ia l  w i l l  appear 
across elerrients such as windings, res is tors ,  capacitors, e tc . ,  since this 
masurenient i s  intended only  t o  determine adequacy of insulation. 

Insulation resistance 

Overpotential Tests: 
t e s t  potent ia l  between e l e c t r i c a l  c i r cu i t s  and between e l ec t r i ca l  c i r cu i t s  
and the metallic case. 
a comercial  filequency with an R.M.S. value of five tinies the maximum c i rcu i t  
voltage or per paragraphs 6.11.2.1 o r  6.11.2.2, whichever applies. 
potent ia l  should start from zero and be increased at a uniform rate t o  i t s  
tes t  value. It should be maintained at this d u e  f o r  f ive seconds and then 
reduced at a uniform rate t o  zero. 

Equipment should not be damaged by the application of 8 

The test potent ia l  should be a sinusoidal voltage of 

The 

Since these tests are intended t o  insure proper e l ec t r i ca l  isolat ion of the 
c i r cu i t  components i n  question, these tests should not be applied t o  c i r cu i t s  
where %he potent ia l  w i l l  appear across elenients such as windings, res is tors ,  
capacitors, e tc .  

6.11.2.1 Hermetically sealed instrutnents should be tested at 200 vol t s  Rp/rs. 

6.11.2.2 Circuits tha t  operate at potentials below 15 vol t s  and contain low voltage 
elements such as t ransis tors ,  diodes, capacitors, and special signal 
generators are not t o  be subjected t o  overpotential tests. 

7. &u a l i f i ca t ion  Tests: 
t o  demonstrate that  all i n s t r u a n t s  w i l l  comply w i t h  t h e  requirements of t h i s  
section should be tes ted i n  accordance with the  manufacturer’s recommendations. 

As many instruments as deemed necessary by the nanufacturer 

Performance of the instrument when tes ted  under environmental conditions l i s ted  
below should not deviate f romthat  obtained at standard conditions i n  a m e r  
which will significantly degrade i t s  operation. 

7.1 Temperature Characteristics : 

7.1.1 Low Temperatun? Operation: The instrwient should be subjected, f o r  a period 
of f ive  hours without operating, t o  the  applicable low m i e n t  temperature 
listed i n  column A of paragraph 3.3.1. 
should meet, at t h a t  temperature, the requirements of section 6.8. 
nient, i n  the Directional Gyro mode, should meet the requirements of Section 
6.4 w i t h  the tolerance increased t o  + 2’/hour. 

The instrument, i n  the magnetic mode, 
The ins t ru  

- 
7.1.2 High Temperature Operation: The ins t rumat  should be subjected, f o r  a period 

The instrument, i n  the magnetic mode, 
of f ive hours without operating, t o  the applicable high ambient temperature 
l is ted i n  colmm A of paragraph 3.3.1. 
‘at; that temperature, should meet the requirenients of section 6.8. 
ment, i n  the  Directional Gyro mode, should meet the requirements of section 
6.4 with the  tolerance increased t o  + 2O/hour. 

The instru- 

- 
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7 . 1 . 3  Ektreme Temperatu= Ekposure: The instrument should be exposed al ternately t o  
the  applicable low and high temperatures l i s ted  i n  column B of paragraph 3 . 3 . 1  
f o r  a p e r i a  of 24 hours at each extrem temperature without operating: After 
a delay of three hours at room temperature, the instrument should meet the 
Individual Performance Tests (section 6.4 and 6.8) at  room temperature. There 
sha l l  be no evidence of damage as a result of exposure t o  the extreme tempera- 
tu=  specified. 

7.1.4 Altitude: The instrument should be subjected f o r  a period of three hours, 
while operating, t o  the ariibient temperature and pressure l i s ted  i n  paragraph 
3.3 .2 .  
Individual Performance Tests, section 6.4 and 6.8. 

The i n s t m n t  should then meet, at the conditions specified, the 

The instrument should be exposed al ternately t o  50 inches Hg absolute and 
three inches Hg absolute non-operating. 
dividual Performance Tests, Section 6.4 and 6.8, at atmospheric pressure 
following t h i s  test. 

The instrument should meet the In- 

7.2 Vibration: 

7.2.1 

7.2.2 

i 

Resonance: 
frequency survey of the appropriate mage specified i n  Para. 3.3 .3  i n  order t o  
determine if  there  exis ts  any resonant frequencies o f t h e  par ts .  
tude used may be any convenient value t h a t  does not exceed the maximum 
double amplitude and the maximum"acce1emtion specified i n  Para. 3.3.3.  

The instrurrient while operating should be subjected t o  a resonant 

The ampli- 

The instrument should then be subjected t o  vibration at the  appropriate maxi- 
mum double amplitude or maximuni acceleration specified i n  Para. 3.3 .3  at the 
resonant frequency f o r  a period of one hour along each axis.  If more than one 
resonant frequency i s  encountered with vibration applied along any one axis, 
a tes t  period may be accomplished a t  the most severe resonance, or t he  period 
m y  be divided among the resonant frequencies, whichever sha l l  be considered 
most l i ke ly  t o  produce fa i lure .  The tes t  period should not be less than one- 
half hour a t  any resonant mode. When resonant frequencies are not ap-arent 
within the  specified frequency range, t he  instrument should be vibrated f o r  
two hours along each axis  i n  accordance with the  vibration requirements 
schedule (Para. 3.3.3)  at the  m i m u m  double amplitude and the  frequency t o  
provide the maximum acceleration. 

Cycling: 
cycled between limits specified i n  Para. 3.3 .3  i n  15-minute cycles f o r  a period 
of one hour along each axis at an applied double amplitude specified i n  Para. 
3.3 .3  or an acceleration specified i n  Para. 3.3.3,  whichever i s  the  l imiting 
value, or a t o t a l  of three hours f o r  c i rcu lar  motion vibration, whichever i s  
applicable a 

The instrunient, while operating, should be tested with the frequency 

After t he  completion of t h i s  vibration test ,  no damage shal l  be evident, and 
the  instrument sha l l  meet the  requirernente of Section 6 (other than 6.11 
Dielectric).  
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