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FUTE OF CLIMB INDICATOR, PRESSURE ACTUATED Issued 

(VERTICAL SPEZI) INDICATOR) 
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3.3.3 Vibrations When installad i n  aaoordanos with the instrument aanufacrtwrta 
-om, the instmnents shall funotion and shall. no$ be adversely 
affeatad when subjected t o  vibration of the fo3lowing eharaateristiost 

Taartrument Location Cydes Max. Double l4ax&aUlu 
i n  Airframe Per Seo. Amplitude (In.2 Ameleration 

instrument Panel or 
Vibration Isolated 
Mount 5-50 0.020 M g  

303& âltitudec. Ths inatmunent shall function and O h s u  not be advarse2y 
when subJected t o  a pressure and temperature range equivalent 

t o  -1,OOO t o  40,000 feet standard altitude, per EJACA Report Number 
1235, exospt as M t e d  by the appihation of paragraph 3.3.1. The 
instrument SW withstand an ehe- Oase pmsaum of 50 h o h e s  Hg 
absolute when 3.nstaed properly and vented to  atmospheric 'pressureo 

3.4 MW netia Eîfectt The magnetic effeot of the indicator shall not achremeu 
affect the opedation of other instmmnts  imta l l ed  i n  the same &orsfhto 

4, DETAIL IEQUIJLEMEBTSt: 

4d Indicating Mthodr Asoent sihail be indicated.by a olocMse rotation of the 
pointer from the zero at the 9 oiolook position. Dcaoent shall be indicated 
by a counterclockwise rotation. Stops shall be inaorporated to limit the 
pointer movement t o  not more than 3.78 degrees in each direction from zero. 

b.2 Dial Markinggt 

Finisht W e s s  otherwise speoified by the user) matte white material aha l l  
-lied .to major graduations, numerals and pointers u Non-functional 
surfaces shall be a durable dull black. 

Graduationsg Marldngs may be provided as f6llw8r 

TYPES I AND II l4tw-s a% 100 FIM intervals with major graduatio= 
a% 500 FIM intervals. 

TYPES III AND IP O Maricings sit 100 FPM intemals up to 2,000 FPM d f h  
mjor graduations at  $00 FPPI hxhmal.s. 

Numeralst Sufficrient numerais shall be marked t o  positively and qtdckz;r 
identilT;r alJ. graduations. Numerals shall d i s t h o t l y  indioate the gradu- 
ations to  whioh eadh applies. 

Injtruramt Mames2 Instrument name er funotion it measures nay be legíbfy 
indioated i n  the same f inish a$ applied t o  the major graduations and 
numerals 
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  TICA AL SPEED INDIcAToR) Revised7 5/58 A s394A 
03- 

442.5 V i s i b i l ; i t  I- Pointer and dial markings shall be visible from any Nint d frustum of a aono, the side of which makes an angle of not 
less than 30 degrees with the parpenài.oular t o  the dial and the sni&L1 
diameter of whiuh is the aperture of the instrument case. The distam8 
between the dial and the cover gïass sbB19 be a prautdcd. minimm and 
shell not exceed 0.250 of an inch. 

4.3 Zero Setting System If means for raapuaUy sett ing tise pointer at sem- 
is provided, it shall not be aoeessible in flight, 

s a  TEST GONDITIONSt 

5 ,l Atmospheric Conditions 8 Unless otherwias specuied, all t e s t s  required 
by this Aeronautical Standard shall. be gonducted at  an atnospheric pressum 
of approximately 29.92 inches of mercury and at  an ambient temperature of 
approximately 2%. .When tests are conducted with the atmospheric pressure 
or the temperature substantially different f romthese values, allaw;rnce 
shall be made for the variation from the speoified oondition. 

5.2 Vibration ( t o  minimise f r ic t ion)$ Unless otherwise speoified, all tests 
swrforrnnnoe maybe conducted with the instrument subjected fo a 
vLbration of 9.002 t o  0,005 inch double amplitude at a frequenor of 150û t o  
zoo0 cycles per minube. The term double as used herein indicates the 
total. àisplpocment froip positive mxhm t o  negative nuadmum. 

5.3 Vibration Equipment: Vibration equipmat shall be used which w i l l  provide 
frequencies and ampïitudas consistent d t h  the rsquhements of paragraph 
3.3 r 3 .  with the following eharackeristios 

5.3.1 C i r u u l a r  Motion Vibrations Vibration equipment shall be suuh that a point 
on the instrument case w i l l  describe in a plane helined 45 degrees .to 
the horisontal plane, a circle, the diameter of which is aqual t o  the 
double amplitude speoflied. 

5.4 Position: 

6. INDIVIDUAL PERF'0F"CE REQUIIfl.E$BNTS: All instruments shall be subjeoted t o  
whatever tes ts  the manufacturer deems necessary to demmstrate specj.fAc 
crompliance with this aeronautìrral standard inoluding the foìlo- require- 
ments where appliuable* 

Unless otherwise specified, oll t e s t s  shall be made with the  
-nt mounted i n  its normal operating position. 

and Wown~ position. 

. 6.2 Soale Errort. When subjected t o  the rates of changa of pressure indiaated 
h TableTfor the al t i tude intervals shorn, the errors sba3l not exeesd 
the tolerances speoif ie~,  
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The natural lag of the bstrwnent when timed between the follaWbg 
points s h d l  be between 3 and 1s seconds. 

TYPE I AND II - 1800 0 200 fee$ ZhUte 
TYPE III AND IV = 2000 - 200 feet per minute 

Frictiont A t e s t  s h a l l  be performed t o  ascertain friction. In theMme 
intervals at which the l a g  times were measured, the pointer shall move 
smoothly towards zero (while no vibration is applied) 
t a  zero within 300 fee t  of the i n i t i a l  reading. 

and shall return 

- Leakt With a suction of 15 inehes of mareury applied t o  the s t a t i c  pressure 
connection, the leakage sha l l  not cause more than 0.05 inches of mercury 
pressure drop during a lminute period. With a pressure Qf 10 inches of 
mercury applied t o  the s t a t i c  connection, the leakage shall not b%~me mre 
than 0.05 inches of mercury pressure drop during a 1 minute period. 

Poæition Error: With atmospherio pressure applied t o  the instrument, the 
&Xfemncm between the p o b t e r  indication when the instrument is ;Ln n o m l  
eperatîng position anä when it is i n  any other position shall not exceed 
50 feet per'minute. 

f .  QUALIFICATION TESTS2 As many instruments as deemed necessary, t o  demonstrate 
that  al1 instruments w i l l .  comply with the requirements of this section, 
ehall  be tested in accordance- with the manufacturers 1 recommendations 

7.1 Los Temperature: The instrument shall be exposed t o  a temperature of -3@ 
?er 3 j&masa dwbi%bt!  at this temperature shall be subjected t o  the ratea 
of change of pressure inclkatad in Table II for  the  altitude intervals 
shown. The errors sha l l  not exceed the tolerancoa specified in Table I I 0  

exposure, meet the requirements OS paragraphs 6.2, 6.3 and 6.40 There 
shall be no evidence of dimage as a result of exposure t o  the extrem 
temperatures specified hereh. 
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7 e3 

7.4 

7.5 

7.6 

Vibrations 'Fha instrument shail be subjecaedto a resonant frequenay survey 
of t h e  appropriate range specified in paragraph 3.3.4 i n  order .to determine 
if there exists any resonant frequencies of the parts. The amplitude used 
may bs any convenient value that does not hxceed the maximum double amplitude 
and the maxiiaUni aaceleration speoified i n  paragraph 3.3.h. 

The instrument shall thenbe  subjected t o  vibration a t  the  appropriate 
naxiiilum double amplitude or  nrnX-tm acceleration spedfied in paragraph 
3.3.4 at the resonant frequency for  a period of one (1) hour with circular 
motion vibration. When more than one (1) resonmt frequency is encountered, 
a test period m y  be aoaanaplished at the aost severe resomce, er the period 
may be divided among the resonant frequencies, whiah shall be oonsidered 
nost l ikely t o  produce failure. The test period shiìl net be less than one- 
half hour a t  any resonant mode. When resonant frequencies are not apparent 
within the specified frequency range, the instrument shal l  be vibrated for 
two (2) bows $a Pccordance with the vibration requirements' scheduîe 
(Ssotion 3) at the maximum double amplitude and the frequency t o  provide 
the maximm acceleration. 

While the instrument is being vibrated, the drif t  of the pointer shall not 
exceed 50 feet  per minute and it shall not obieilhte more than 50 feet 
per minute. 

After completion of the exposure no damage shall be evident and the instru- 
ment shall meet the requirements of paragraph 6.2, 6.3 and 6.4. 

Ovemressuret After subjectjng the instrument t o  rates of 20,000 feet 
per minute ascent and 30,000 feet per &m%e desscssn%, within a 5 minute 
period the pointer sha l l  return t o  its original indtllcation within 100 
fee t  per minute. 

Urnetic Effectr The magnetiß effect  of the instrument shall be determhed 
in terma of the deflection of a free magnet, approximately 1-1/2 inehes 
long, i n  a magnetic fielà with a horizontal intensity of 0.18 + 0.01 
gauss, when the indicator is held in various positions on an eäst-riest 
l h e  with its nearest par t  12 inches fromthe etenter of the magnet. 
(An a i rc raf t  Compass with the compensating mgnets removed therefrom may 
be used as the free magnet for this test.) 
magnet shall not exaeed 5 degrees. 

The maxiipum deflection of the 

Humidit t The instrument shall be mounted in its nomal operating position F with simulated installation conditions by connecting 10 f ea t  of coiled 
copper tubing t o  the pressure connection in such a manner that  moisture can 
d r a a  out the open end) in the chamber maintained a t  a temperature of 
70 + 2C and a relative hudäity of 95 4 5% for  a period of six ( 6 )  hours. 
AftÕr this period, the heat shaU be shut off and the instrument shall be 
al ìouedto cool fop a peried of 18 heurs i n  t h i s  atmosphere in which the 
humidity r ises  t o  100% as the temperature decreases t o  not lower than 
38C. This complete cycle shall be eonducted 0n~e. 

Smmdiately after cycling, the instnnwnt shall be testedand shall meet 
the raquirenents of Section 60 

-. ---- 
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