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FOREWORD 

The p resen t  design requirements f o r  a space f l i g h t  v e h i c l e  checkout 
area r e q u i r e  t h a t  a l l  e l e c t r i c a l  and e l e c t r o n i c  systems and components 
conform t o  c e r t a i n  l i m i t s  f o r  e lectromagnet ic  i n t e r f e r e n c e .  S ince  t h e s e  
l i m i t s  are considered b a s i c  requirements f o r  an  e l ec t romagne t i c  compatible 
checkout complex, e l e c t . r i c a 1  and e l e c t r o n i c  equipment enc losu res  have 
become s i g n i f i c a n t  with regard t o  t h e  r e d u c t i o n  of e l ec t romagne t i c  
i n t e r f e r e n c e ,  

Various types of e l e c t . r o n i c ,  e lectr ic ,  and electromechanical  equip- 
ment used i n  v e h i c l e  che.ckout a reas  are, by t h e i r  very n a t u r e ,  producers 
of e l ec t romagne t i c  d i s tu rbances .  The l e v e l  of t h e s e  d i s t u r b a n c e s  are, 
i n  some c a s e s ,  of such magnitude as t o  i n t e r f e r e  wi th  t h e  o p e r a t i o n  of 
more s u s c e p t i b l e  equipment, 
is by p l a c i n g  t h e  i n t e r f e r i n g  source w i t h i n  an enc losu re  t h a t  o f f e r s  
cons ide rab le  a t t e n u a t i o n  t o  t h e  i n t e r f e r i n g  e l ec t romagne t i c  signal. 

One method of suppres s ing  theee  d i s tu rbances  

I n t e r f e r e n c e  from a ~ o u r c e  may be propagated by two modes. These 
are r a d i a t i o n  and conduction. 
r a d i a t i o n  mode is accomplished through t h e  proper use of r a d i o  frequency 
i n t e r f e r e n c e  enc loeures .  These enc losu res  surround t h e  source of 
r a d i a t i o n ,  o r  t h e  u n i t  t o  be p ro tec t ed  from r a d i a t i o n ,  w i th  a conductive 
material assembled so t h a t  t h e  l a r g e s t  a p e r t u r e  of t h e  enc losu re  i s  
small when compared wi th  a 1/4-wavelength of t h e  h i g h e s t  frequency of 
i n t e r e s t .  

The r e d u c t i o n  of i n t e r f e r e n c e  by t h e  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

HUNTSVILLE, ALABAMA 

RADIO FREQUENCY ELECTRIC FIELD ATTENUATION 

MEASUREMENTS FOR SHIELDED EQUIPMENT 

ENCLOSURES, STANDARD FOR 

1. SCOPE 

1.1 Scope. - This  s tandard e s t a b l i s h e s  t h e  approved method f o r  
measuring t h e  r a d i o  frequency e l e c t r i c  f i e l d  a t t e n u a t i o n  of s h i e l d e d  
equipment enc losu res  . 

1.1.1 Appl i ca t ion .  - This s t anda rd  i s  concerned only w i t h  r a d i o  
frequency e l e c t r i c  f i e l d  a t t e n u a t i o n  t e s t i n g  of s h i e l d e d  equipment 
e n c l o s u r e s .  
f i e l d  a t t e n u a t i o n  t e s t i n g .  
t i o n  test methods are completed and approved, t h i s  s t anda rd  c o n t a i n s  t h e  
only tests necessary f o r  q u a l i f i c a t i o n  of equipment e n c l o s u r e s  t o  r a d i o  
frequency a t t e n u a t i o n  l i m i t s .  

A t  a l a te r  d a t a ,  a s t anda rd  w i l l  be provided f o r  t h e  magnetic 
Un t i l  such t i m e  as t h e  magnetic f i e l d  a t t e n u a -  

2 .  REFERENCED DOCUMENTS (Not a p p l i c a b l e )  

3 .  DEFINITIONS (Not app l i cab le )  

4 .  GENERAL REQUIREMENTS (Not a p p l i c a b l e )  

5 .  DETAIL REQUIREMENTS 

5 .1  Equipment. 

5.1.1 S i g n a l  sou rces .  - The s i g n a l  sources  s h a l l  be powered by dry 
c e l l  b a t t e r y  packs and s h a l l  be capable  of cove r ing  t h e  frequency range 
o f  0.50 t o  1000 megacycles (mc) . The power ou tpu t  requirements  f o r  t h e  
s i g n a l  source a t  any one frequency may be determined by t h e  sum o f :  
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(a )  The no i se  l e v e l  of t h e  r e c e i v e r  i n  d e c i b e l s  (db) .  

(b) The t ransmiss ion  pa th  loss i n  db from t h e  output  of t h e  
s i g n a l  source t o  t h e  r e c e i v e r  i n p u t .  

(c )  The amount of a t t e n u a t i o n  i n  db r equ i r ed  by t h e  l i m i t  
s p e c i f i e d  i n  f i g u r e  1. 

The fol lowing s i g n a l  sources ,  o r  approved e q u a l s ,  s h a l l  be used f o r  per-  
forming t h e  e l e c t r i c  f i e l d  tests:  

0.50 mc t o  65 mc General  Radio Unit  O s c i l l a t o r  1211B 

65 mc t o  400 mc General Radio Unit  O s c i l l a t o r  1208B 

400 mc t o  900 mc General  Radio Unit  O s c i l l a t o r  1209B. 

900 mc t o  1000 mc General  Radio Unit  O s c i l l a t o r  1218B 

5.1.2 Receiver .  - The r e c e i v e r  s h a l l  be capable  of cover ing  t h e  
frequency range s p e c i f i e d  f o r  t h e  s i g n a l  source  and s h a l l  m e e t  t h e  
fol lowing requirements t 

(a) The r e c e i v e r  s h a l l  have a metered ou tpu t .  

(b)  The dynamic input  a t t e n u a t i o n  range s h a l l  be such t h a t  any 
input  s i g n a l  may be a t t e n u a t e d  by a t  least 80 db.  

The fol lowing rece iver  equipment, o r  approved e q u a l ,  s h a l l  be used f o r  
performing the  e l e c t r i c  f i e l d  t es t s :  

Empire Devices Noise and F i e l d  I n t e n s i t y  Meter NF-105 

Empire Devices Tuning Uni t  T-A/lOS 

Empire Devices Tuning Unit T-1/105 

Empire Devices Tuning Unit T=2/105 

Empire Devices Tuning Unit T-3 / 105 

5 . 1 . 3  Antennas. The antennaa sha l l  be a8 small a8 practicable i n  
phyeical s i z e  and ahall  al low maximum loading of the s ignal  aource. The 
following antannas, or approved equals,  sha l l  be used for performing the 
e l e c t r i c  f i e l d  t e s t s :  
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Empire Devices Vertical Antenna VA-105 (2 r equ i r ed )  

Empire Devices Dipole Antenna DM-105-T2 (1 requ i red )  

Empire Devices Dipole Antenna DM-105-T3 ( 2  required)  

S p e c i a l  1/4-Wave V e r t i c a l  Antenna (see f i g u r e  2) 

5.2 T e s t  procedure.  - The a t t e n u a t i o n  of each enc losu re  s h a l l  
be determined a t  a minimum of t w o  f r equenc ie s  p e r  octave o r  seven 
f r equenc ie s  p e r  decade o r  every 50 m c ,  whichever i s  less over t h e  
frequency range of 0.50 t o  1000 mc. The a t t e n u a t i o n  r ead ings  s h a l l  
be obtained as fol lows:  

The a t t e n u a t i o n  readings obtained can be 
r a d i c a l l y  a f f e c t e d  by t h e  l o c a t i o n  of t h e  
s i g n a l  source and i t s  antenna.  Since t h i s  
i s  e s p e c i a l l y  t r u e  when t h e  s i g n a l  sou rce  
and antenna a r e  loca t ed  i n s i d e  the  e n c l o s u r e ,  
it i s  imperat ive t h a t  t h e  c o n f i g u r a t i o n s  
s p e c i f i e d  i n  t h e  fol lowing procedure be 
observed i f  repeated r e s u l t s  are t o  be 
ob ta ined .  

(a) S e l e c t  t h e  c o r r e c t  s i g n a l  source and antennas for t h e  
d e s i r e d  frequency range i n  accordance w i t h  t a b l e  I .  

Table I .  T e s t  equipment 

Frequency 

0.50 t o  65 m c  

65 t o  400 mc 

400 t o  900 mc 

900 t o  1000 mc I 

s i g n a l  S i g n a l  source Receiver  
source antenna antenna 

Gene.ral 
Radio Empire VA-105 Empire VA-105 
1 2 1 1 B  

General 
Radio 1/4c-wave v e r t i c a l  
1208B w i t h  counterpoise  
1 

General Hor i zon ta l  
Radio halfuwave d i p o l e  
1209B Empire DM*-105-T3 

Radio half-wave d i p o l e  
1218B E m p i r e  DM-105-T3 

Gene.ra1 Hor i zon ta l  

L 

Vert i c a l  ha1  f -wave 
d i p o l e  

Empire DM-105-T2 

H o r i z o n t a l  
half-wave d i  ole 
Empire DM-10 ! -T3 
Hor izon ta l  
half-wave d i p o l e  
Empire DM-105-T3 

3 
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(b) P l a c e  t h e  s i g n a l  source  and power supply i n s i d e  t h e  
enc losu re ,  There s h a l l  be no power l eads  e x t e r n a l  
t o  t h e  enc losu re .  

5 . 2 . 1  At t enua t ion  of f r o n t  of enc losu re .  +I  The a t t e n u a t i o n  reading8 
of t h e  f r o n t  o f  t h e  enc losu re  s h a l l  be obta ined  as fol lows:  

(a) Place  t h e  s i g n a l  source antenna i n  p o s i t i o n  A ,  f i g u r e  3 
and t h e  r e c e i v e r  antenna i n  p o s i t i o n  C ,  f i g u r e  3. 

(b) Tune t h e  s i g n a l  source t o  t h e  freque.ncy s e l e c t e d  w i t h i n  
t h e  range of  0.50 t o  1000 m c .  

(c) Peak t h e  r e c e i v e r  on t h e  frequency o f  t h e  s i g n a l  source  
and record  t h e  r e c e i v e r  meter r ead ing .  

(d) Move t h e  s i g n a l  antenna from p o s i t i o n  A t o  p o s i t i o n  B ,  
f i g u r e  3 and c l o s e  t h e  enc losu re  door (see f i g u r e  5 ) .  

( e )  Peak t h e  receiver a g a i n ,  i f  necessa ry ,  and r eco rd  t h e  
new receive.r  meter reading  

( f )  Record t h e  d i f f e r e n c e  between t h e  f i r s t  and second 
r e c e i v e r  meter readings  as t h e  a t t e n u a t i o n  of  t h e  f r o n t  
of t h e  enc losu re  f o r  t h e  frequency of i n t e r e s t .  

5 .2 .2  At t enua t ion  of rear of e n c l o s u r e .  -- The a t t e n u a t i o n  readings  
of t h e  rear of t h e  enc losure  s h a l l  be obta ined  as fol lows:  

(a) P l a c e  t h e  s i g n a l  source  antenna i n  p o s i t i o n  A ,  f i g u r e  4 
and the  r e c e i v e r  antenna i n  p o s i t i o n  C ,  f i g u r e  4 .  

(b) Tune t h e  s i g n a l  source t o  t h e  frequency s e l e c t e d  i n  
5.2.1.  

(c)  Peak t h e  r e c e i v e r  on t h e  frequency of t h e  s i g n a l  source  
and record t h e  receiver meter r ead ing .  

(d) Move t h e  s i g n a l  antenna from p o s i t i o n  A t o  position B ,  
f i g u r e  4 ,  and c l o s e  t h e  enc losu re  door  (see figure 5 ) .  

(e) Peak t h e  receiver a g a i n ,  i f  necessa ry ,  and r eco rd  the 
new r e c e i v e r  meter r ead ing .  

4 
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( f )  Record the  d i f f e r e n c e  between t h e  f i r s t  and second 
r e c e i v e r  meter readings as t h e  a t t e n u a t i o n  of t h e  
rear of t h e  enclosure f o r  t h e  frequency of i n t e r e s t .  

When t h e  a t t e n u a t i o n  of t he  enc losu re  i s  lower 
than the  l i m i t  s p e c i f i e d  i n  f i g u r e  1 f o r  t h e  
frequency of i n t e r e s t ,  t h e  enc losu re  s h a l l  be 
probed t o  loca t e  t h e  p o i n t s  of leakage.  The 
p o i n t s  of leakage s h a l l  be noted and recorded 
wi th  t h e  a t t e n u a t i o n  d a t a  f o r  t he  enc losu re  
being t e s t e d .  

(Copies of s p e c i f i c a t i o n s ,  s t anda rds ,  drawings and p u b l i c a t i o n s  
r equ i r ed  by c o n t r a c t o r s  i n  connection wi th  s p e c i f i c  procurement f u n c t i o n s ,  
should be obtained from t h e  procuring a c t i v i t y  o r  as d i r e c t e d  by t h e  
c o n t r a c t i n g  o f f i c e r . )  

No t i ce .  - When Government drawings, s p e c i f i c a t i o n s ,  o r  o t h e r  d a t a  
are used f o r  any purpose o t h e r  than i n  connection wi th  a d e f i n i t e l y  
r e l a t e d  Government procurement ope ra t ion ,  t h e  United S t a t e s  Government 
thereby i n c u r s  no r e s p o n s i b i l i t y  nor any o b l i g a t i o n  whatsoever;  and 
t h e  f a c t  t h a t  t h e  Government may have formulated,  f u r n i s h e d ,  o r  i n  any 
way supp l i ed  t h e  s a i d  drawings,  s p e c i f i c a t i o n s ,  o r  o t h e r  d a t a ,  i s  n o t  
t o  be regarded by impl i ca t ion  o r  otherwise as i n  any manner l i c e n s i n g  
t h e  ho lde r  o r  any o t h e r  person o r  c o r p o r a t i o n ,  o r  conveying any r i g h t s  
o r  permission t o  manufacture, use,  o r  s e l l  any pa ten ted  inven t ion  
t h a t  may i n  any way be r e l a t e d  t h e r e t o .  

Custodian: P repa r ing  a c t i v i t y :  

Na t iona l  Aeronaut ics  and George C .  Marsha l l  Space 
Space Admin i s t r a t ion  F 1 i g h t  Center 

5 
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AND POWER SUPPLY 'Ir 

I I t-- L- 

RECEIVER 

3 
FT 

COUNTERPOISE 
15 I N .  BY 15 I N .  I 

I I 
1-112 FT. 

I I N  .A 
COPPER SHEET - 

8 FT. 

Figure 3. Test configuration for attenuation measurements 
of front of enclosure. 
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Figure 4 .  .Test configuration for attenuation measurements 
of rear of enclosure. 
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COPPER 
SHEET* 
15 I N .  BY 
15 IN. - 
PLYWOOD 
SHEET - 

r 

\ I 
\ \ *THE COPPER SHEET SHALL NOT 

1 

POWER SUPPLY 1 SIGNAL SOURCE\ TOUCH THE EPOSLJRE-' 
, FOR SIGNAL SOURCE 

F i g u r e  5 .  S i g n a l  source l o c a t i o n .  
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