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SPECIFICATION L-854, RADIO CONTROL EQUIPMENT 0 1. SCOPE A N D  CLASSIFICATION. 

1.1 Scope. - This s p e c i f i c a t i o n  cove r s  t h e  equipment requirements  f o r  
r a d i o  c o n t r o l  systems t o  be used f o r  remote c o n t r o l  of a i r p o r t  l i g h t i n g  
f ac i l i t i e s  from a i r c ra f t ,  from a ground l o c a t i o n ,  or from both.  The b a s i c  
system elements i n c l u d e  r a d i o  r e c e i v e r s ,  r a d i o  t r a n s m i t t e r s ,  encoders ,  a n d  
decoders .  

1 . 2  C l a s s i f i c a t i o n .  - Three types  of systems are covered by t h i s  
s p e c i f i c a t i o n  as fol lows:  

Type I - Air-to-ground ( c o n s i s t s  of  a n  AM r e c e i v e r  and a S t y l e  A 
decoder)  

Type I1 - Ground-to-ground ( c o n s i s t s  of a n  FM t r a n s m i t t e r ,  a n  
FM r e c e i v e r ,  an encoder ,  and a S t y l e  B decoder)  x 

x Type I11 - Air-to-ground, p l u s  ground-to-ground ( c o n s i s t s  of an 
FN t r a n s m i t t e r ,  a n  AM r e c e i v e r ,  a n  FM r e c e i v e r ,  an 
encoder ,  a S t y l e  A decoder and a S t y l e  B decoder)  H 

2 .  APPLICABLE DOCUMENTS. 

2 .1  FAA Advisory C i r c u l a r .  - 
A C  150/5345-1 Approved A i r p o r t  L i g h t i n g  Equipment 

2.2 Fede ra l  Communications Comnission (FCC) Rules and Regulat ions.  - 0 
P a r t  15 Radio Frequency Devices 

P a r t  89 P u b l i c  S a f e t y  Radio S e r v i c e  

(Copies  o f  FAA adv i so ry  c i r c u l a r s  may be ob ta ined ,  free o f  cha rge ,  from 

D . C .  20530.) 

( F C C  Rules and Regulat ions may be ob ta ined  from t h e  Superintendent  o f  
Documents, Government P r i n t i n g  Office,  Washington, D.C. 20402.) 

* t h e  Department of T r a n s p o r t a t i o n ,  P u b l i c a t i o n s  S e c t i o n ,  M-443.1, Washington, * 
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3. REQUIREMENTS. 

3.1 General. - Each r a d i o  c o n t r o l  system s h a l l  be complete i d  accordance 
w i t h  a l l  s p e c i f i c a t i o n  requirements  and s h a l l  i nc lude  t h e  b a s i c  components 
as l i s t e d  i n  1 . 2 .  Each set  of equipment s h a l l  be tuned and a d j u s t e d  for 
o p e r a t i o n  a t  the frequency s p e c i f i e d  by t h e  purchaser .  

3.2 Environmental Condi t ions.  - The equipment sha l l  be designed and 
cons t ruc t ed  t o  o p e r a t e  i n  the fol lowing indoor or outdoor environmental 
cond i t ions  as s p e c i f i e d  by t h e  purchaser .  

3 .2 .1  Indoor Condit ions.  - Indoor c o n d i t i o n s  shal l  be as fol lows:  

( a )  Temperature. Temperature range of  -20 C.  t o  +55O C .  

(b) Humidity. Relative humidity up t o  95%. 

0 

3.2.2 Outdoor Condit ions.-  Outdoor c o n d i t i o n s  sha l l  be  as follows: 

(a) Temperature. Temperature range of -55 C. t o  C55' C. 

(b) Humidity. R e l a t i v e  humidity up t o  100%. 

(c) Wind. Wind speeds up to  100 mph (87 k n o t s ) .  

(d) P r e c i p i t a t i o n .  Exposure t o  r a i n ,  h a i l ,  snow, o r  sleet. 

0 

3.3 Operat ing Requirements.-  The r a d i o  c o n t r o l  equipment w i l l  be used t o  
o p e r a t e  a i r p o r t  l i g h t i n g  f a c i l i t i e s  i n  t h e  fol lowing manner: 

(a) Air-to-ground System. The l i g h t i n g  f a c i l i t y  w i l l  be operated from 
a i r c r a f t  by c l i c k i n g  the microphone b u t t o n  a s p e c i f i e d  number of  
t i m e s  w i t h i n  a >second pe r iod  as follows: 

3 c l i c k s  - l i g h t i n g  system energized on t h e  low 
b r i g h t n e s s  s t ep .  

5 c l i c k s  - l i g h t i n g  system energized on t h e  medium 
b r i g h t n e s s  s t e p .  

7 c l i c k s  - l i g h t i n g  system ene rg ized  on t h e  h igh  
b r i g h t n e s s  s t e p .  

A f t e r  t h e  system is energized on a b r i g h t n e s s  s t e p ,  any o t h e r  
b r i g h t n e s s  s t e p  may be s e l e c t e d  by c l i c k i n g  t h e  "mike" b u t t o n  t h e  
s p e c i f i e d  number of  t i m e s .  The system s h a l l  s h u t  o f f  
a u t o n a t i c a l l y  1 5  minutes a f t e r  the l a s t  b r i g h t n e s s  s t e p  o p e r a t i o n .  
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( b )  Ground-to-ground System. The ground-to-ground system is in t ended  
f o r  o p e r a t i n g  l i g h t i n g  systems from a n  a i r p o r t  c o n t r o l  tower,  and 
t h e  b a s i c  system can perform a maximum o f  8 s e p a r a t e  c o n t r o l  
f u n c t i o n s .  Add i t iona i  c o n t r o l  f u n c t i o n s ,  i n  m u l t i p l e s  o f  8 ,  can  
be ob ta ined  by  t h e  a d d i t i o n  of  decoder modules and a s s o c i a t e d  
p a r t s .  

( c )  Air-to-ground P l u s  Ground-to-ground System. The dua l  system 
w i l l  be used where there  is a pa r t - t ime  a i r p o r t  c o n t r o l  tower. 
When t h e  c o n t r o l  tower i s  i n  o p e r a t i o n ,  t h e  l i g h t i n g  f a c i l i t y  
w i l l  be c o n t r o l l e d  through t h e  ground-to-ground u n i t  w i t h  t h e  
air-to-ground u n i t  d e a c t i v a t e d .  When t h e  c o n t r o l  tower is n o t  i n  
o p e r a t i o n ,  t h e  l i g h t i n g  f a c i l i t y  w i l l  be c o n t r o l l e d  by t h e  air-to- 
ground u n i t .  T rans fe r  of c o n t r o l  t o  and from t h e  air-to-ground 
u n i t  w i l l  be accomplished through t h e  ground-to-ground u n i t .  

3.4  Design Requirements. 

3.4.1 General.  -The equipment s h a l l  be type accep ted  i n  accordance wi th  
Federal  Communications Commission ( F C C )  Rules and Regu la t ions ;  Pa r t  1 5  
f o r  a r e c e i v e r  and P a r t  89 f o r  a transmitter.  

3.4.2 Power I n p u t .  -The equipment s h a l l  b e  designed t o  o p e r a t e  from 
120 V A C ,  +15%, 60 Hz. Power for t h e  encoder and decoders  may be taken from 
t h e  assocTated t r a n s m i t t e r  or r e c e i v e r .  

3.4 .3  Receiver.-  The r e c e i v e r  s h a l l  conform t o  t h e  fol lowing requirements:  

( a )  Type. Fixed frequency superheterodynes,amplitude modulated f o r  

( b )  Frequency. i18-136 MHz band f o r  t h e  Type I system; 150-174 MHz 

t h e  Type I s y s t e m  a n d  frequency modulated f o r  t h e  Type I1 system. 

and /o r  450-512 MHz band f o r  t h e  Type I1 systems. A Type I11 
system u s e s  both Type I and Type I1 r e c e i v e r s .  Frequency t o l e r a n c e  
s h a l l  be 0.003%. The e x a c t  frequency s h a l l  be s p e c i f i e d  by t h e  
purchaser .  

( c )  S e n s i t i v i t y .  For A M ,  5 mic rovo l t s  or less for  a 10 dB s i g n a l  p l u s  
noise- to-noise  r a t i o ,  (S+N) /N;  f o r  EM, 5 mic rovo l t s  o r  less f o r  
20 dB o f  q u i e t i c g .  A s e n s i t i v i t y  adjustment  s h a l l  be provided.  * 

( d )  S e l e c t i v i t y .  Bandwidth of not less than +9.0 kHz from t h e  
a s s igned  f'requency a t  6 dB a t t e n u a t i o n  a n z  a bandwidth of no t  more 
than +40 kHz from t h e  a s s igned  frequency a t  60 dB a t t e n u a t i o n .  
SpuriFus s i g n a l s  s h a l l  be n o t  less than 50 dB below t h e  d e s i r e d  
s i g n a l .  

( e )  F i d e l i t y .  Output uniform w i t h i n  +2 dB from 300 Hz t o  2450 Hz. 

( f )  Antenna Impedance. Nominal 50 ohms unbalanced. 

- 
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0 ! z )  B. 7sr an M r e c e i v e r ,  aud io  output  of zero dBm or  more i n t o  ii 

3. 603 onn load wi th  s i g n a l  i npu t  of 5 mic rovo l t s  having d e v i a t i o n  
of 1 . 2  k3z a t  lC00 Hz. For  a n  AM r e c e i v e r ,  p u l s e s  r e s u l t i n g  from 
b i l r s t s  of r a d i o  frequency energy s h a l l  have s u f f i c i e n t  ou tpu t  t o  
d r i v e  a Type I decoder when t h e  i n p u t  s i g n a l  is 5 mic rovo l t s  o r  
s o r e .  * 

3 . 4 . 4  Tracsmitter. -The t r a n s m i t t e r  s h a l l  conform t o  t h e  fol lowing r e q u i r e -  
men t s :  

z ( a )  m. Fixed frequency,  frequency modulated. 

! b )  Frequency. 150-174 Mlz and/or  450-512 MHz band w i t h  a frequency 
t o l e r a n c e  of 0.00025%. The exact frequency w i l l  be s p e c i f i e d  by 
t h e  purchaser .  

! c )  Power Out?ut.  Not less than  1 watt nor  more t h a n  3 watts. 

( d )  Xodulation. Capable of frequency d e v i a t i o n  of c2.5 kHz wi th  a n  % 

i npu t  of - l C  dBrn w i t h i n  t h e  frequency band of 350 Hz t o  2450 Hz. 

( e )  gutpli t  Inpedance. Nominal 50 ohms uhbalanced. 

(f! I-.put h p e d a n c e .  500 ohms. 

3 .4 .5  Decoders. 

3 . 4 . 5 . 1  Genera l . -  ?he S t y l e  A decoder s h a l l  decode a series of e lectr ical  
p u l s e s ,  s.Jch a s  generated by c l i c k i n g  a t r a n s m i t t e r  microphone, t o  c o n t r o l  - -  -:.e d e s i r e d  ?unction w h i l e  t he  S t y l e  B decoder d e t e c t s  a series of 3 tone 
b ; rs t  c 3 a r a c t e r s  pe r  c o n t r o l  f u n c t i o n  or addres s .  The decoders s h a l l  n o t  
res.zsn3 t o  s i s n a l  e l e n e n t s  of less than 50 mi l l i s econds  and s h a l l  no t  
req,uire s i g n a l  elezients o f  more than 100 m i l l i s e c o n d s .  

3 . b . 5 . i . l  O32tput Relays. - 0 , ~ t p u t  r e l a y s  s h a l l  be t h e  plug-in type  having 
z.->. :!2 c o n t a c t s  r a t e d  a t  3 amps,  120 VAC,  r e s i s t i v e  and s h a l l  have a 
nechanical  l i f e  of 100,000 c y c l e s  o r  more. 

_.- -- 

3 .4 .5 .1 .2  Output T e r x i n a l s .  -Output  t e r n i n a l s  s h a l l  be a screw-type b a r r i e r  
c e r z i x :  s c r i ?  r a t e d  no t  less than  250 VAC. 

3 .4 .5 .1 .3  Inpu t  Te rx ina l s .  -!hen t h e  decoder or decoders are i n s t a l l e d  i n  
ar. e n c l o s w e  - i t n  a receiver,  t h e  inpu t  t e r m i n a l s  are not r e q u i r e d .  When 
t i e  decsder  or decoders a r e  i n s t a l l e d  i n  a s e p a r a t e  e n c l o s u r e ,  u s e  a screw- 
ty?e b a r r i e r  t e r n i n a i  s t r i p  of proper v o l t a g e  r a t i n g  and s ize .  

* 

* 
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