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2.2 SAE Documents: 

ARP268G 

AS425C 
ARP450D 
ARP57 1 C 

ARP1 0688 

AIR1093 

ARP1 161 
ARP1 782 

ARP1 874 

AMS 2521A 
ARP4032 

AS8034 

Location and Actuation of F1 ight Deck Controls for Transport 

Nomenclature and Abbreviations, F1 ight Deck Area 
Flight Deck Visual, Audible and Tactile Signal 
Flight Deck Controls and Displays for Communication and Navigation 

Equ i pmen t for Transport Ai rcraf t 
Flight Deck Instrumentation, Display Criteria and Associated 
Controls for Transport Aircraft 

Numeral, Letter and Symbol Dimensions for Aircraft Instrument 
D i  splays 

Crew Station Lighting - Commercial Aircraft 
Photometric and Colorimetric Measurement Procedures for Direct 

View CRT Display Systems 
Design Objectives for CRT Displays for Part 25 (Transport) 
Ai rcraf t 

Reflection Reducing Coatings for Instrument Glasses 
Human Engineering Considerations in the Application of Color 

Electronic Aircraft Displays 
Minimum Performance Standard for Airborne Multipurpose Electronic 
Di splays 

Aircraft 

2.3 Other: 

Supplement No. 2 Color Difference Equations - Psychometric 
to CIE Publication Color Terms 
No. 15 Recommendations 
on Uniform Color Spaces 
RTCA DO-16OB/EUROCAE ED-14B Environmental Conditions and Test 

Procedures for Airborne Equipment 

R'JCA DO-l78A/EUROCAE ED-12A Software Considerations i n  Airborne 
Systems and Equipment Certification 

EIA RS-501 Recommended Practice for Measurement of 
X-Radiatlon from Raster Scanned Direct 
View Display Cathode-Ray Tubes 

EIA RS-502 Recommended Practice for Measurement of 
X-Radiation from Non-Raster-Scanned Direct 
View Cathode-Ray Tubes 

EIA RS-503 

UL1418 

Recommended Practice for Measurement of 
X-Radiation from Direct View Display 
Cathode Ray Tubes 

Implosion Protected Cathode Ray Tubes for 
Television Type Appliances, Third Edition 
Revised October 3, 1983 
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4.1.2 V ! ! :  A l l  i n d i c a t i n g  means ( i n d i c i a ,  p o i n t e r s ,  
symbols, e t c . )  on the  use fu l  d i s p l a y  sur face s h a l l  be completely v i s i b l e  
from any eye p o s i t i o n  w i t h i n  the inst ruments v iewing envelope as s p e c i f i e d  
by the  equipment manufacturer.  
i nsu re  tha t  the  design eye p o s i t i o n  i s  w i t h i n  the  inst ruments v iewing 
envelope. The examinat ion may be a combination o f  t e s t ,  ana lys is ,  
s imu la t ion ,  and/or f l i g h t  t e s t .  

NOTE: Cross c o c k p i t  v iewing t o  the o the r  p i l o t ' s  d i sp lays  should be 
prov ided to  achieve the  c a p a b i l i t y  d i c t a t e d  by c e r t a i n  f a i l u r e  cond i t i ons  
o f  c r i t i c a l  f unc t i ons .  
may exceed 50 deg from a normal t o  the d i sp lay .  
cen ter  panel or center  pedestal  should be v i s i b l e  t o  both p i l o t s .  

Each i n s t a l l a t i o n  should be examined t o  

The o f f - a x i s  angle i s  i n s t a l l a t i o n  dependent and 
D isp lays  mounted on a 

4.1.3 Symbol Al iunment:  Symbols t h a t  a re  i n t e r p r e t e d  r e l a t i v e  t o  each o the r  
(i .e., cursors on scales,  command bars aga ins t  re fe rence po in ts ,  e tc . )  
s h a l l  be a l i gned  a t  t h e i r  midpoints  t o  w i t h i n  0.7 m r  from any p o i n t  w i t h i n  
the  instruments v iewing envelope. 
d i  mens i ons 

See Table I for  conversion t o  l i n e a r  

4.1.4 L i n e a r i t y :  W i th in  the  c e n t r a l  80% o f  the use fu l  screen, a symbol 
(p re fe rab ly  a square box) randomly p laced should remain un i fo rm i n  each 
dimension w i t h i n  *15% o f  t h a t  dimension. Outside o f  t h i s  80% reg ion ,  the 
to le rance  i s  *20%. V e r i f i c a t i o n  should t y p i c a l l y  be made on symbols w i t h  
dimensions between 5 and 10% o f  screen d iagonal .  

d i s p l a y  j i t t e r  viewed from any p o i n t  w i t h i n  the  inst ruments v iewing 
envelope. 
peak-to-peak as viewed from any p o i n t  w i t h l n  the  inst ruments v iewing 
envelope. 

4.1.5 Ji t ter: For a s t a t i c  d i s p l a y  i t  i s  des i rab le  t h a t  there be no d i s c e r n i b l e  

I n  no case s h a l l  a d i s p l a y  e lemen t  j i t t e r  more than 0.5 m r  

4.1.6 Converuence: The des i red  c o l o r  o f  a l i n e  or symbol should always be 
. obvious and n o t  cause m i s i n t e r p r e t a t i o n ,  i .e . ,  the  w id th  o f  any 

misconverged p o r t i o n  s h a l l  be no l a r g e r  than the  w id th  o f  the  des i red  
c o l o r .  T y p i c a l l y  t he  convergence of  the  beam centers  for  each o f  the 
pr imary  colors should be w i t h i n  0.65 m r  w i t h i n  the  c e n t r a l  80% of  the  
screen and 0.85 m r  over  the  e n t i r e  screen, from any p o i n t  w i t h i n  the 
inst ruments v iewing envelope. F ig .  1 i l l u s t r a t e s  t h i s  requirement.  

4.1.7 L ine  Width: 
r e a d a b i l i t y  o f  the da ta  d isp layed.  
improve r e a d a b i l i t y .  
i n t e n s i t y  s e t t i n g  where the  c o n t r a s t  r a t i o  i s  g rea te r  than 10 should n o t  
exceed 1.5 m r  over  the  e n t i r e  screen. 
the  c o n t r a s t  r a t i o  may be below 10, the  " v i s u a l  l i n e  w id th"  o f  the pr lmary 
c o l o r s  should no t  exceed 3.0 m r  over the  e n t i r e  screen. L ine  widths 
should be s u f f i c i e n t l y  wide t o  prec lude d i s t r a c t i n g  v i s u a l  e f f e c t s  when 
symbols move ( i . e , ,  r o t a t e  or t r a n s l a t e )  across the  screen. 
shadowmask CRTs a re  used, the  minimum l i n e  w id th  s h a l l  be no l ess  than 80% 
o f  the  phosphor do t  p i t c h  fo r  any i n t e n s i t y  s e t t i n g .  
t i m e s  the  p i t c h  o f  a s t r i p e  pa t te rned screen or 1.2 t i m e s  the  p i t c h  o f  a 
d o t  pa t te rned screen i s  t y p i c a l l y  requ i red  to  avo id  d i s t r a c t i o n s  a t  h igher  
1 umi nance s e t t i n g s  . 

The CRT l i n e  w id th  should be compat ib le w i t h  an adequate 
The l i n e  w id th  may be increased t o  

L ine  widths o f  the pr imary phosphor c o l o r s  a t  any 

A t  h igh  ambient l i g h t  l e v e l s  where 

Where 

A l i n e  w id th  of 1.4 
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TABLE I - Convers ion Table 

NOTE: M i l l i r a d i a n s  ( m r )  to  inches ( i n )  or t o  m i l l i m e t e r s  (mm) a t  a des ign  eye 
d i s tance ,  d, o f  762 mm (30 i n )  which i s  a t y p i c a l  des ign  eye d i s tance . '  

m r  

o. 10 
0.15 
0.20 
0.25 
O. 30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.85 
0.90 
0.95 
1 .o 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

a 

deg 
m i  n 

0.3' 
0 .5 '  
0 .7 '  
0 .9 '  
1 .O' 
1.2 '  
1.4 '  
1.5' 
1.7 '  
1 * 9 l  
2 .1 '  
2 .2 '  
2 .4 '  
2 .6 '  
2 .8 '  
2.9 '  
3.1' 
3.3' 
3 .4 '  
5 .2 '  
6.9 '  
8.6 '  

10.3' 
12.0 '  
13.8 '  
15.5 '  
17.2 '  

h 

i n  

O. 0030 
O. 0045 
O. 0060 
O. 0075 
o. O090 
0.0105 
0.0120 
0.0135 
0.0150 
0.0165 
0.0180 
0.0195 
0.0210 
O. 0225 
O. 0240 
O. 0255 
O. 0270 
O. 0285 
O. 0300 
O. 0450 
O. 0600 
O. 0750 
o. O900 
O. 1050 
o. 1200 
0.1350 
O. 1500 

mm 

0.08 
0.11 
0.15 
0.19 
0.23 
0.27 
0.30 
0.34 
0.38 
0.42 
0.46 
0.50 
0.53 
0.57 
O. 61 
0.65 
0.69 
0.72 
0.76 
1.14 
1.52 
1.91 
2.29 
2.67 
3.05 
3.43 
3.81 

m r  

5.5 
6.0 
6.5 
7 .0  
7.5 
8.0 
8.5 
9.0 
9.5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
1 O0 

a l 
deg 
m i  n 

1.8.9' 
20.6' 
22.3' 
24.1 ' 
25.8' 
27.5' 
29.2' 
30.9' 
32.7' 
34.4' 
51.6' 
1' 9 '  
1'26' 
1'43' 
2" 1 '  
2'17' 
2'35' 
2' 52 ' 
3' 9 '  
3'26' 
3"43' 
4" 1 '  
4'18' 
4'35' 
4'52' 
5' 1 O '  
5'44' 

h 

i n  

0.165 
O. 180 
0.195 
0.210 
O. 225 
O. 240 
0.255 
O. 270 
0.285 
0.30 
0.45 
0.60 
0.75 
0.90 
1 .O5 
1.20 
1.35 
1.50 
1.65 
1.80 
1.95 
2.10 
2.25 
2.40 
2.55 
2.70 
3.00 

mm 

4.19 
4.57 
4.95 
5.33 
5.72 
6.10 
6.48 
6.86 
7.24 
7.6 

11.4 
15.2 
19.1 
22.9 
26.7 
30.5 
34.3 
38.1 
41.9 
45.7 
49.5 
53.3 
57.2 
61 .O 
64.8 
68.6 
76.0 

Notes: 1. h Z a d, h = Charac ter  h e i g h t  ( d i s t a n c e  u n i t )  
a = Angle ( rad ians )  
d = V iewing  d i s tance  (d i s tance  u n i t )  

Design 
Eye 

2. Th is  convers ion  t a b l e  i s  f o r  re fe rence  only. No performance c r i t e r i a  
a r e  i m p l i e d .  
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