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PURPOSE. This advisory c i r c u l a r  conta ins  the  s p e c i f i c a t i o n  f o r  r a d i o  
con t ro l  equipment t o  be used f o r  c o n t r o l l i n g  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 .  

CANCELLATION. AC 150/5340-14B, Economy Approach Light ing A i d s ,  
dated June 1970, which con ta ins  t h i s  s p e c i f i c a t i o n  as appendix 1, 
sec t ion  3, w i l l  be cancel led by AC 150/5340-26, I n s t a l l a t i o n  of Approach 
Light ing A i d s .  

REFERENCES. Publ ica t ions  t h a t  may be used i n  connection wi th  t h i s  
advisory c i r c u l a r  are l i s t e d  i n  paragraph 2 of the s p e c i f i c a t i o n .  

HOW TO OBTAIN THIS CIRCULAR. Addi t iona l  copies  of t h i s  advisory 
c i r c u l a r  may be obta ined ,  f r e e  of charge, from the  Department of 
Transportat ion,  Publ ica t ions  Sect ion,  TAD-443.1, Washington, D.  C. 
20590. 
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(b) Ground-to-ground System. The ground-to-ground system is intended 
for operating lighting systems from an airport control tower, and 
the basic system can perform a maximum of 8 separate control 
functions. Additional control functions, in multiples of 8 ,  can 
be obtained by the addition of decoder modules and associated 
parts. 

(c) Air-to-ground Plus Ground-to-ground System. The dual system 
will be used where there is a part-time airport control tower. 
When the control tower is in operation, the lighting facility 
will be controlled through the ground-to-ground unit with the 
air-to-ground unit deactivated. When the control tower is not in 
operation, the lighting facility will be controlled by the air-to- 
ground unit. Transfer of control to and from the air-to-ground 
unit will be accomplished through the ground-to-ground unit. 

3 .4  Design Requirements. 

3.4 .1  General. -The equipment shall be type accepted in accordance with 
Federal Communications Commission (FCC) Rules and Regulations; Part 15 
for a receiver and Part 89 fo r  a transmitter. 

3 .4 .2  Power Input.-The equipment shall be designed to operate from 
120 VAC, +15%, 60 Hz. Power for the encoder and decoders may be taken from 
the assocTated transmitter or receiver. 

3.4.3 Receiver.- The receiver shall conform to the following requirements.: 0 
% (a) Type. Fixed frequency superheterodynes,amplitude modulated l o r  

(b) Frequency. 118-136 M H z  band for the Type I system; 150-174 M H z  

the Type I system and frequency modulated for the Type I1 system. 

and/or 450-512 M H z  band for the Type I1 systems. A Type 111 
system uses both Type I and Type I1 receivers. Frequency tolerance 
shall be 0.003%. The exact frequency shall be specified by the 
purchaser. 

(c) Sensitivity. For AM, 5 microvolts or less for a 10 dB signal plus 
noise-to-noise ratio, (S+N)/N; for EN, 5 microvolts or less for 
20 dB of quieticg. A sensitivity adjustment shall be provided. 

Selectivity. 
assigned r'requency at 6 dB attenuation and a bandwidth of not more 
than +40 kHz from the assigned frequency at 60 dB attenuation. 
Spurizus signals shall be not less than 50 dB below the desired 
signal. 

Fidelity. 

i( 

(d) Bandwidth of not less than 2 9 . 0  kHz from the 

(e) 

(f) Antenna Impedance. Nominal 50 ohms unbalanced. 

Output uniform within - +2 dB from 300 Hz to 2450 Hz. 
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( g )  Output.  Fc r  a n  M r e c e i v e r ,  a u d i o  output  o f  zero dBm or more i n t o  ii 

a 505 onm load wi th  s i g n a l  i npu t  of  5 microvo l t s  having d e v i a t i o n  
of  1 .2  KHZ a t  1000 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 u 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 2 decoder when t h e  i n p u t  s i g n a l  is 5 microvo l t s  or 
more. * 

3.4 .4  
xents:  

T r a n s m i t t e r .  -The t r a n s m i t t e r  shall  conform t o  the fo l lowing  r e q u i r e -  

i ( a  

l b  

(C 

Id  - 

u. Fixed frequency,  frequency modulated. 

Frequency. 
t o l e r a n c e  of  3.00025%. The exact frequency w i l l  be s p e c i f i e d  by 
t h e  pu rchase r ,  

Power Output.  Not less than 1 watt nor  more t h a n  3 watts. 

Yodulation. Capable of frequency d e v i a t i o n  of +2.5 kHz wi th  a n  
i n p u t  of -10 d h  w i t h i n  t h e  frequency band of 350 Hz t o  2450 Hz. 

150-174 MHz and/or  450-512 MHz band w i t h  a frequency 

* 

* 
l e )  Output Impedance. Nominal 50 ohms uhbalanced. 

I f )  I npu t  Impedance. 600 ohms. 

3.4.5 Decoders. 

3 . 4 . 5 . 1  General.- The S t y l e  A decoder s h a l l  decode a series o f  electrical  
p u l s e s ,  such 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  
:be d e s i r e d  f u n c t i o n  while  t h e  S t y l e  B decoder d e t e c t s  a series of 3 tone  
@ x s L  c h a r a c t e r s  p e r  c o n t r o l  f u n c t i o n  or a d d r e s s .  The decoders s h a l l  n o t  
respond t o  s i g n a l  e l e x e n t s  of  less than 50 mil l i s econds  and s h a l l  n o t  
re;uire s i g n a l  elements o f  more than 100 mi l l i s econds .  

3 . 4 . 5 . 1 . 1  
5’57  NO c o n t a c t s  r a t e d  a t  3 amps, 120 V A C ,  r e s i s t i v e  and shall have a 
xecnan ica l  l i f e  of  100,000 c y c l e s  o r  more. 

OutpJt Relays. -Output r e l a y s  s h a l l  be t h e  plug-in t y p e  having 

3 . 4 . 5 . 1 . 2  
t e rmina l  stri;: r a t e d  no t  less than 250 VAC. 

Output Terminals.  -Output  t e r a i n a l s  s h a l l  be a screw-type b a r r i e r  

3.4 .5 .1 .3  
a n  enc losu re  w i t h  a r e c e i v e r ,  t h e  inpu t  t e r m i n a l s  are not r e q u i r e d .  
t h e  decoder or decoders are 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 se  a screw- 
type  b a r r i e r  t e r n i n a l  s t r i p  of proper v o l t a g e  r a t i n g  and s ize .  

Inpu t  Terminals.  -When t h e  decoder or decoders  are i n s t a l l e d  i n  
When 
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3.4.5.2 S t y l e  A Decoder. - The decoder s h a l l  energ ize  1, 2, o r  3 r e l a y s  
upon r e c e i p t  of a s e r i e s  of e l e c t r i c a l  pu lses  wi th in  a 5-second per iod ,  
hold the r e l ays  energized f o r  15 minutes, and deenergize the  r e l ays  a t  the  
end of the  15-minute per iod .  The 5-second ga te  per iod s h a l l  be s t a r t e d  by 
the  f i r s t  pulse  received.  A t  the  t h i r d  pu l se ,  t h e  f i r s t  r e l a y  w i l l  be 
energized; a t  the f i f t h  pulse ,  the  second r e l a y  s h a l l  be energized;  and a t  
t h e  seventh pulse ,  t h e  t h i r d  r e l a y  s h a l l  be energized.  I f  2 o r  3 r e l ays  a r e  
energized and a new series of pu lses  a r e  rece ived ,  a t  the t h i r d  pulse ,  a l l  
r e l a y s ,  except the f i r s t ,  s h a l l  be deenergized and the  t imer s h a l l  r e s e t  f o r  
a f u l l  15  minutes; a t  the f i f t h  pulse ,  t h e  second r e l a y  s h a l l  be energized;  
and a t  t h e  seventh pulse ,  the  t h i r d  r e l a y  s h a l l  be energized. The decoder 
s h a l l  be designed s o  a s i m p l e  change of connection s h a l l  d i s a b l e  the  c i r c u i t  
t h a t  deenergizes the r e l ays  when pulses  are received.  The decoder s h a l l  
have te rmina ls  f o r  connecting a switch o r  r e l a y  t o  d i s a b l e  the  decoder. 

3.4.5.3 S t y l e  B Decoder. - The b a s i c  S t y l e  B decoder s h a l l  recognize 8 
d i s c r e t e  addresses .  Each address  s h a l l  cause a r e l a y  t o  c lose ,  a r e l a y  t o  
open, o r  a r e l a y  t o  c l o s e  and another  r e l a y  t o  open. 
scheme s h a l l  be s p e c i f i e d  by the purchaser .  

3.4.5.3.1 Address. - An address  s h a l l  be a s e r i e s  of 3 cha rac t e r s  t h a t  a r e  
received wi th in  a per iod of 3 seconds. The address  may be any combination 
of 1, 2, o r  3 ind iv idua l  cha rac t e r s  such as  1-1-1, 1-4-1, 4-4-1, 1-2-4, 
e t c . ,  and s h a l l  be spec i f i ed  by the  purchaser .  

The r e l a y  opera t ing  

3.4.5.3.2 Characters .  - Each cha rac t e r  s h a l l  be a b u r s t  of the  pa i r ed  
tones shown i n  Table 1. 

TABLE 1 

Character  Frequencies 

697 Hz and 1209 Hz 
697 Hz and 1339 Hz 
697 Hz and 1477 Hz 
770 Hz and 1209 Hz 
770 Hz and 1339 Hz * 
770 Hz and 1477 Hz 

Frequencies 

852 Hz and 1209 HI 
852 Hz and 1339 Hz 
852 Hz and 1477 H 7  
941 Hz and 1209 H 7  ' 

I 
941 Hz and 1339 H I  
941 Hz and 1477 H T  

I 
I 

I I I I I 

3.4.5.3.3 Secur i ty  Tone. - The decoder s h a l l  recognize tone b u r s t  
cha rac t e r s  only i f  a s e c u r i t y  tone of 1633 Hz is a l s o  p re sen t .  

3.4.5.3.4 
s i g n a l s  of -10 dBm o r  more. 

S e n s i t i v i t y .  - The S t y l e  B decoder s h a l l  opera te  on input  
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3.4.6 Encoder. 

3 . 4 . 6 . 1  Genera l .  - The b a s i c  encode r  s h a l l  have a c a p a c i t y  o f  n o t  less 
than 5 a d d r e s s e s .  Each a d d r e s s  s h a l l  be r e p r e s e n t e d  by a s i n g l e  p o l e  
s w i t c h  c l o s i n g  which w i l l  c ause  t h e  encoder  to  g e n e r a t e  t h e  a d d r e s s  t h a t  
i s  r e p r e s e n t e d  by t h a t  swi t ch .  An a d d r e s s  s w i t c h  remaining c l o s e d  o r  
opened and r e c l o s e d  s h a l l  have no f u r t h e r  e f f e c t  u n t i l  a c a n c e l l i n g  a d d r e s s  
i s  z e n e r a t e d .  

3.4.6.2 Output .  - The encoder  o u t p u t  s h a l l  be a s e c u r i t y  tone  o f  1633 Hz 
and t h e  s e l e c t e d  a d d r e s s .  Each c h a r a c t e r  of  t h e  a d d r e s s  s h a l l  be  g e n e r a t e d  
f o r  no l e s s  than 100 m i l l i s e c o n d s  and t h e  a d d r e s s  s h a l l  be t r a n s m i t t e d  
r i i t h i n  1.5 seconds.  The a d d r e s s  s h a l l  be a s  s p e c i f i e d  i n  3.4.5.3.1. 

3.4.6.3 C o n t r o l  P a n e l .  - The c o n t r o l  p a n e l  f o r  t h e  b a s i c  encoder  s h a l l  be 
no l a r g e r  t h a n  4" X 8" (10 c m  X 20 cm) and sha l l  have a s ing le  p o l e  
normally open momentary s w i t c h  hav ing  a minimum r a t e d  l i f e  of  50,000 c y c l e s  
f o r  each a d d r e s s .  Each s w i t c h  s h a l l  be marked i n  c h a r a c t e r s  o f  n o t  less 
than 3/16-inch and n o t  more t h a n  1/4- inch i n  height formed by engrav ing ,  
e t c h i n g ,  o r  s tamping.  The c o n t r o l  p a n e l  s h a l l  a l s o  have i n d i c a t o r  l i g h t s  
( c o l o r  t o  be  s e l e c t e d  by p u r c h a s e r )  t o  i n d i c a t e  t h e  s t a t u s  o f  each a d d r e s s .  
The c o n t r o l  p a n e l  s h a l l  be  des igned  t o  be  removed from the encoder  and 
i n s t a l l e d  up t o  25 f e e t  (7.5 m) from t h e  encoder .  

3.4.6.4 Output  Terminals. -When i n s t a l l e d  i n  an e n c l o s u r e  w i t h  a r a d i o  
t r a n s m i t t e r ,  t h e  terminals s h a l l  be as r e q u i r e d .  When 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 ,  o u t p u t  t e r n i n a l s  s h a l l  be a sc rew- type  b a r r i e r  t e r m i n a l  
s t r i p  of the p r o p e r  v o l t a g e  r a t i n g  and s i z e .  

3.4.7 Iiean T i m e  Between F a i l u r e  (tQBF). - The receiver, encode r ,  and 
decode r s  s h a l l  b e  des igned  and c o n s t r u c t e d  t o  p r o v i d e  10,000 h o u r s  MTBF. 
The t r ansmi t t e r  s h a l l  be des igned  and c o n s t r u c t e d  t o  p r o v i d e  2,000 h o u r s  
XIBF. The manufac tu re r  s h a l l  show h i s  method of  de t e rmin ing  MTBF. 

3.4.8 P I a t e r i a l s  and Workmanship. - Materials and workmanship s h a l l  be i n  
acco rdance  w i t h  t h e  h i g h e s t  g rade  c o m e r c i a l  q u a l i t y  and p r a c t i c e s  f o r  
equipment of t h i s  t y p e .  

3.4.9 
a t t a c h e d  nameplate  hav ing  a t  l ea s t  the f o l l o w i n g  i n f o r m a t i o n :  

Nameplate. - Each p i e c e  of  equipment s h a l l  have a permanently 

( a )  

(b) Un i t  (ReceiverfDecoder ,  T ransmi t t e r /Encoder ,  e tc . ) .  

(c) I n p u t  v o l t a g e .  

(d)  Frequency r ange .  

(e) Manufac tu re r ' s  name o r  t rademark.  

I d e n t i f i c a t i o n  - R a d i o  C o n t r o l  Equipment Type FAA L-R%. 
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3.5 I n s t r u c t i o n  Book. - An i n s t r u c t i o n  book conta in ing  the fol lowing 
information s h a l l  be furn ished  w i t h  each system: 

0 
(a)  Complete schematic and wir ing  diagrams showing a l l  components 

c ross  indexed t o  the p a r t  l ist .  

(b) Complete p a r t  l ist  wi th  app l i cab le  r a t i n g  and c h a r a c t e r i s t i c s  of 
each p a r t  and wi th  manufacturer 's  p a r t  number. 

(c )  I n s t a l l a t i o n  i n s t r u c t i o n s .  

(d) Maintenance i n s t r u c t i o n s .  

(e)  Troubleshooting c h a r t s .  

( f )  Theory of opera t ion .  

4. QUALITY ASSURANCE PROVISIONS. 

4 .1  Q u a l i f i c a t i o n  Procedures.  - Manufacturers producing products  c e r t i f i e d  
by the  FAA as  having met the  requirements of t h i s  advisory c i r c u l a r  w i l l  be 
l i s t e d  i n  Advisory C i rcu la r  150/5345-1, Approved Airpor t  Light ing 
Equipment, as approved s u p p l i e r s .  Submit reques ts  f o r  q u a l i f i c a t i o n  i n  
w r i t i n g  t o  the Federal  Aviat ion Administration, Visual Aids Standards 
Branch, AAP-550, Washington, D. C.  20591, a t  l e a s t  two weeks p r i o r  t o  
the s tar t  of q u a l i f i c a t i o n  t e s t s .  "lie request  s h a l l  include:  (1) a 
statement  t h a t  the manufacturer agrees  t o  comply wi th  t h e  requirements of 
t h i s  advisory c i r c u l a r ;  (2) one copy of proposed test procedures and test 
d a t a  s h e e t s ;  (3) one prel iminary copy of the  i n s t r u c t i o n  book wi th  
drawings, photographs, and i n s t a l l a t i o n  i n s t r u c t i o n s  i n  order  t o  permit a 
prel iminary a n a l y s i s  of the  manufacturer ' s  design.  Successful  completion 
of a l l  tests s p e c i f i e d  he re in ,  approval of t h e  i n s t r u c t i o n  book and 
w r i t t e n  agreement by the manufacturer t o  comply wi th  a l l  requirements of 
t h i s  advisory c i r c u l a r  a r e  requi red  f o r  q u a l i f i c a t i o n .  A l l  tests may be 
witnessed by an authorized FAA r ep resen ta t ive  and may be conducted a t  t h e  
manufacturer 's  p l an t  o r  a t  an independent t e s t i n g  labora tory  acceptab le  t o  
FAA. The manufacturer s h a l l  bear  a l l  t e s t i n g  c o s t s .  A c e r t i f i e d  copy of 
the  r e s u l t s  of a l l  q u a l i f i c a t i o n  tests s h a l l  be submitted t o  the FAA. 
Af te r  success fu l  completion of a l l  tests, the  manufacturer s h a l l  provide 1 2  
copies  of the f i n a l  approved i n s t r u c t i o n  book t o  the  FAA. A product ,  once 
l i s t e d  i n  Advisory C i rcu la r  150/5345-1, s h a l l  no t  be changed a s  t o  design,  
method of manufacture, q u a l i t y  o r  quan t i ty  of ma te r i a l s ,  or s u b s t i t u t i o n  of 
components without  p r i o r  concurrence of the  FAA. 

4.2 Product ion T e s t s .  - The e l e c t r i c a l  tests of 4.3.2 s h a l l  be conducted 
on a l l  u n i t s .  T e s t  r e s u l t s  s h a l l  be recorded and r e t a ined  by the  
manufacturer f o r  a per iod  of a t  l e a s t  two yea r s .  Production test r e p o r t s  
s h a l l  be made a v a i l a b l e  t o  the  FAA upon w r i t t e n  reques t .  

0 
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4 . 3  Q u a l i f i c a t i o n  T e s t s .  

4 .3 .1  Environmental  T e s t s .  

4 . 3 . 1 . 1  High Temperature (Outdoor  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment 
i n  an oilidoor ( w e a t h e r p r o o f )  e n c l o s u r e ,  e n e r g i z e  t h e  power s u p p l y ,  and sub- 
j ec t  t h e  equipment t o  a? arnbrent t empera tu re  of 55u C. +5U f o r  no l ess  
tnan 5 n o u r s .  
w i t n i n  10 : f inutes .  

Turn tne equipment "on" and test  f o r  comcliance w i t h  4 .3 .2  

4 .3 .1 .2  Low Temperature (Outdoor  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment i n  
m outaoor  e n c l o s u r e ,  e n e r g i z e  t h e  power-supply,  and s u b j e c t  t h e  equipment 

U 
i~ ar. a m i e z t  t e r , ?e ra tu re  of -55 C. +5U f o r  no less  than  4 hours .  
Turn  t n e  equipment "on" arid t es t  f o r  c&pliance w i t h  4 . 3 . 2  w i t h i n  10  minu tes .  

4 .3 .1 .3  Low Temperature ( I n d o o r  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment i n  a n  
i n d o o r  e n c l o s u r e ,  e n e r g i z e  t h e  power s u p p l y ,  and s u b j e c t  t h e  equipment 
t o  .% ambient ten2eratur-e of -20 C. +5 f o r  no less  t h a n  4 h o u r s .  Turn 
t n e  equipment "on" and test f o r  compliance wi th  4 .3 .2  w i t h i n  10 minu tes .  

4 .3 .1 .4  H d n i d i t y .  - i n s t a l l  t h e  equipment i n  a humidi ty  chamber. Raise 
t h e  t e a p e r a t u r e  and r e l a t i v e  humidi ty  t o  30 
+ Z m .  X a i n t a i n  t h e s e  c o n d i t i o n s  f o r  no less than-8 h o u r s .  
mer.t "on" aqd test for c o n p l i a n c e  w i t h  4 . 3 . 2  w i t h i n  10  minu tes .  

4 .3 .2  Elec t r ica l  T e s t s .  - T e s t  f o r  compliance w i t h  t h e  r e q u i r e m e n t s  fo r  
frequency t o l e r a n c e  ( 3 . 4 . 3  and 3 . 4 . 4 ) ,  s e n s i t i v i t y  ( 3 . 4 . 3  and 3 . 4 . 5 . 3 . 4 ) ,  
s e l e c t i v i t y  ( 3 . 4 . 3 ) ,  i n p u t  power ( 3 . 4 . 2 ) ,  o u t p u t  power ( 3 . 4 . 4 ) ,  r e s p o n s e  
t i ne  ( 3 . 4 . 5 . 1 1 ,  f i d e l i t y  ( 3 . 4 . 3 1 ,  and o p e r a t i o n  ( 3 . 4 . 5 . 2  and 3 . 4 . 5 . 3 ) .  
Test r e p o r t s  s h a l l  show test equipment ,  b lock  diagrams of t e s t  s e t u p s ,  
?.easurements,  c a l c u l a t i o n s ,  and test p rocedures .  

0 

0 C .  +2O and 95% r e l a t i v e  humidity 
Turn t h e  equip-  - 

5 .  PREPARATION F O R  DELIVERY. 

5 .1  
s t a y d a r d s  f o r  equipment o f  t h i s  t y p e .  

General .  - Packing and packaging s h a l l  be i n  acco rdance  w i t h  i n d u s t r y  
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0 6. NOTES. 

6.1 Options. - Purchasers using this specification will specify the 
following: 

(a) System Type (1.2). 

(b) Enclosure Type (3.2). 

(c) Frequency (3.4.3 and 3.4.4). 

(d) Addresses (3.4.5.3.1) for encoder and Style B decoder. 

(e) Relay operating scheme (3.4.5.3). 
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DATE 1/4/82 

ADVISORY CIRCULAR 
DEPARTMEST OF TRAXSPORTATION 

C H A N G E  Federal Aviation Administration 

Washinston, D.C. L- 

Subject:  Change 2 to SPECIFICATION L-854 RADIO CONTROL EQUIPMENT--Revises 
Equipment Qualification Procedures 

1. PURPOSE. This Change revises the procedures for obtaining equipment 
qualification approval as contained in paragraph 4. 

2. EXPLANATION. Procedures for obtaining equipment qualification approval 
are now contained in AC 150/5345-10, Approved Airport Lighting Equipment, 
and supersede those contained in paragraph of this advisory circular. 

3. FILING THIS CHANGE. This Change should be filed on the front of the 
advisory circular. 
at a later date. 

Page changes to reflect this revision will be made 

i *lad s- ILL& 
LEONARD E. MUDD 
Director, Office of Airport Standards 

Suggest filing this f r a n m i r f ~ l  ot the bock oi the AC. I t  will provide D reference auihor8h 
for changer, 0 method of determining tho! 0 1 1  Chonger have been received, and (1 check 
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AC NO: 150/5345-49 
Qx2 

!”’ ]e” 
; W l i J  DATE: May 2 0 ,  1977 

ADVISORY 
CIRCULAR 

DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

SUBJECT: SPECIFICATION L-854, RADIO CONTROL EQUIPMENT 

1. 

2 .  

3. 

4. 

PURPOSE. This advisory c i r c u l a r  conta ins  the s p e c i f i c a t i o n  f o r  r ad io  
con t ro l  equipment t o  be used f o r  c o n t r o l l i n g  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 .  

CANCELLATION. AC 150/5340-14B, Economy Approach Light ing A i d s ,  
dated June 1970,  which con ta ins  t h i s  s p e c i f i c a t i o n  as appendix 1, 
sec t ion  3 ,  w i l l  be cancel led by AC 150/5340-26, I n s t a l l a t i o n  of Approach 
Light ing A i d s .  

REFERENCES. Publ ica t ions  t h a t  may be used i n  connection wi th  t h i s  
advisory c i r c u l a r  are l i s t e d  i n  paragraph 2 of t h e  s p e c i f i c a t i o n .  

HOW TO OBTAIN THIS CIRCULAR. Addi t iona l  copies  of t h i s  advisory 
c i r c u l a r  may be obta ined ,  f r e e  of charge,  from the  Department of  
Transportat ion,  Publ ica t ions  Sect ion,  TAD-443.1, Washington, D. C. 
20590. 

3:;- FzELt ra to r  
Of f i ce  o f  A i rpo r t s  Programs 
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SPECIFICATION L-854, R A D I O  CONTROL EQUIPMENT 

1. SCOPE AND CLASSIFICATION 

1.1 Scope. - This s p e c i f i c a t i o n  covers the  equipment requirements f o r  
rad io  con t ro l  systems t o  be used f o r  remote con t ro l  of 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  from a i r c r a f t ,  from a ground loca t ion ,  o r  from both.  The b a s i c  
system elements include r ad io  r ece ive r s ,  r ad io  t r ansmi t t e r s ,  encoders, and 
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 f o l l o w s :  

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

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

Type I11 - Air-to-ground plus  ground-to-ground ( c o n s i s t s  of an AM 
t r a n s m i t t e r ,  two AM r ece ive r s ,  an encoder, a S t y l e  A 
decoder and a S t y l e  3 decoder) 

2. APPLICABLE DOCUMENTS. 

2 . 1  FAA Advisory C i r c u l a r .  

AC 150/5345-1 Approved Airpor t  Light ing Equipment 

2 . 2  Federal  Communications Commission (FCC) R u l e s  and Regulations.  

Pa r t  15 Radio Frequency Devices 

P a r t  89 Publ ic  Safety Radio Serv ice  

(Copies of FAA advisory c i r c u l a r s  may be obtained,  f r e e  of charge,  from the 
Department of Transportat ion,  Publ ica t ions  Sect ion,  TAD-443.1, Washington, 
D. C .  20590.) 

(FCC Rules and Regulations may be obtained from the  Superintendent  of 
Documents, Government P r in t ing  Off ice ,  Washington, D. C .  20402.) 
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3. REQUIREMENTS. 

3.1 General. - Each rad io  c o n t r o l  system s h a l l  be complete i n  accordance 
with a l l  s p e c i f i c a t i o n  requirements and s h a l l  include the 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 ad jus ted  f o r  
opera t ion  a t  the frequency s p e c i f i e d  by the purchaser.  

3.2 Environmental Conditions. - The equipment s h a l l  be designed and 
constructed t o  opera te  i n  the following indoor o r  outdoor environmental 
condi t ions as s p e c i f i e d  by the purchaser.  

3.2.1 Indoor Conditions.  - Indoor condi t ions  s h a l l  be a s  follows: 

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

(b) Humidity. Relat ive humidity up t o  95%. 

0 

3.2.2 Outdoor Conditions.  Outdoor condi t ions  s h a l l  be a s  follows: 

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

(b) Humidity. Rela t ive  humidity up t o  100%. 

(c)  Wind. Wind speeds up t o  100 mph ( 8 7  kno 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 Operating Requirements. The rad io  c o n t r o l  equipment w i l l  be used t o  
opera te  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  the  following 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 bu t ton  a spec i f i ed  number of 
times wi th in  a >second per iod a s  follows: 

3 c l i c k s  - l i g h t i n g  system energized on the  low 
br ightness  s t e p .  

5 c l i c k s  - l i g h t i n g  s y s t e m  energized on the medium 
br ightness  s t e p .  

7 c l i c k s  - l i g h t i n g  system energized on the  high 
br ightness  s t e p .  

Af te r  the  s y s t e m  is energized on a br ightness  s t e p ,  any o t h e r  
br ightness  s t e p  nay be s e l e c t e d  by c l i c k i n g  the "mike" bu t ton  t h e  
s p e c i f i e d  number of times. The system s h a l l  shu t  o f f  
automatical ly  1 5  minutes a f t e r  the l a s t  b r igh tness  s t e p  opera t ion .  
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(b) Ground-to-ground System. The ground-to-ground system is 
intended f o r  opera t ing  l i g h t i n g  systems from an a i r p o r t  
con t ro l  tower, and the  bas i c  system can perform a maximum of 8 
sepa ra t e  c o n t r o l  func t ions .  Addit ional  c o n t r o l  func t ions ,  i n  
mul t ip l e s  of 8, can be obtained by the  add i t ion  of  decoder 
modules and assoc ia ted  p a r t s .  

(c )  Air-to-ground Plus  Ground-to-ground System. The dua l  system 
w i l l  be used where t h e r e  is a par 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 is i n  opera t ion ,  the  l i g h t i n g  
f a c i l i t y  w i l l  be con t ro l l ed  through the ground-to-ground u n i t  
with t h e  air-to-ground u n i t  deac t iva ted .  When t h e  con t ro l  
tower i s  not  i n  opera t ion  the  l i g h t i n g  f a c i l i t y  w i l l  be 
con t ro l l ed  by t h e  air-to-ground u n i t .  Transfer  of c o n t r o l  t o  
and from the air-to-ground u n i t  w i l l  be accomplished through 
the  ground-to-ground u n i t .  

3.4 Design Requirements. 

3 .4 .1  General. The equipment s h a l l  be type accepted i n  accordance w i t h  
Federal  Communications Commission (FCC) Rules and Regulations;  P a r t  15 
f o r  a r e c e i v e r  and P a r t  89 f o r  a t r a n s m i t t e r .  

3.4.2 Power Input .  - The equipment s h a l l  be designed t o  opera te  from 
120  VAC, +15%, 60 H z .  Power f o r  t he  encoder and decoders may be taken from 
the  a s soc ia t ed  t r a n s m i t t e r  or r ece ive r .  

3.4.3 Receiver. - The r ece ive r  s h a l l  conform t o  the  following 
requirements:  

(a )  m. Fixed frequency amplitude modulated superhetrodyne. 

(b) Frequency. 
150-175 MHz band f o r  the  Type I1 system. A Type I I J  system 
uses  both r e c e i v e r s .  Frequency to l e rance  s h a l l  be 0.003%. 
The exac t  frequency s h a l l  be s p e c i f i e d  by t h e  purchaser .  

118-136 MHz band f o r  the  Type J system and 

(c)  S e n s i t i v i t y .  Five microvol ts  o r  less f o r  a 10  dB s i g n a l  p l u s  
noise-  to-noise  r a t i o ,  (S+N) I N .  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 no t  less than k9 .0  kHz from the  
assigned frequency a t  6 dB a t t enua t ion  and a bandwidth of not  
more than  5 4 0  k H z  from the  assigned frequency a t  60 dB 
a t t enua t ion .  Spurious s i g n a l s  s h a l l  be n o t  less than 50 dB 
below the  des i r ed  s i g n a l .  

(e)  F i d e l i t y .  Output uniform wi th in  2 2  dB from 300 H z  t o  2450 Hz.  

( f )  Antenna Impedance. Nominal 50 ohms unbalanced. 
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(g) Output. 
s i g n a l  input  of 5 microvolts modulated 30% a t  1000 Hz. Pulses 
r e s u l t i n g  from bur s t s  of r ad io  frequency energy s h a l l  have 
s u f f i c i e n t  output  t o  d r i v e  a Type I decoder when the input  s i g n a l  
i s  5 microvol ts  o r  more. 

Audio output  of zero dBm o r  more i n t o  a 600 ohm load with 

3.4.4 Transmit ter .  - The t r ansmi t t e r  s h a l l  conform t o  the  following 
requirements : 

(a)  -. Fixed frequency amplitude modulated. 

(b) Frequency. 150-175 EMz band with a frequency to l e rance  of  
0.0005%. The exac t  frequency w i l l  be s p e c i f i e d  by the purchaser .  

( c )  Power Output. Not l e s s  than 1 wat t  nor  more than 3 w a t t s .  

(d) Modulation. Capable of 75% amplitude modulation wi th  an input  
s i g n a l  of -10 dBm within the frequency band of 300 Hz t o  2450 Hz. 

( e )  Output Impedance. Nominal 50 ohms unbalanced. 

( f )  Input  Impedance. 600 ohms. 

3.4.5 Decoders. 

3.4.5.1 General. - The S t y l e  A decoder s h a l l  decode a s e r i e s  of e l e c t r i c a l  
pu l se s ,  such as 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  
the des i red  func t ion  while the S t y l e  B decoder d e t e c t s  a s e r i e s  of 3 tone 
bu r s t  cha rac t e r s  per  con t ro l  func t ion  o r  address .  The decoders s h a l l  no t  
respond t o  s i g n a l  elements of less than 50 mi l l i seconds  and s h a l l  not  
r equ i r e  s i g n a l  elements of more than 100 mi l l i seconds .  

3.4.5.1.1 O u t p u t  Relays. - Output r e l a y s  s h a l l  be the  plug-in type having 
SPST 40 contac ts  r a t e d  a t  3 amps, 120 V AC, r e s i s t i v e  and a h a l l  have a 
mechanical l i f e  of 100,000 cyc les  o r  more. 

3.4.5.1.2 Output Terminals. - Output terminals  s h a l l  be a screw-type 
barr ier  t e r m i n a l  s t r i p  r a t ed  not  less than 250 V AC. 

3.4.5.1.3 Input  Terminals. - When the  decoder o r  decoders a r e  i n s t a l l e d  i n  
an enclosure with a r ece ive r ,  the input  terminals  a r e  not  requi red .  When 
the decoder o r  decoders a r e  i n s t a l l e d  i n  a sepa ra t e  enclosure,  use a screw- 
type b a r r i e r  te rmina l  s t r i p  of proper vol tage  r a t i n g  and s i z e .  
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, 

3.4.5.2 S t y l e  A Decoder. - The decoder s h a l l  energ ize  1, 2 ,  o r  3 r e l a y s  
upon r e c e i p t  of a s e r i e s  of e l e c t r i c a l  pu lses  wi th in  a 5-second per iod ,  
hold the r e l ays  energized f o r  15 minutes, and deenergize the  r e l ays  a t  the  
end of the 15-minute pe r iod .  The 5-second ga te  per iod s h a l l  be s t a r t e d  by 
the  f i r s t  pu lse  received.  A t  the  t h i r d  pu l se ,  the  f i r s t  r e l a y  w i l l  be 
energized; a t  the f i f t h  pulse ,  t h e  second r e l a y  s h a l l  be energized;  and a t  
t h e  seventh pulse ,  t h e  t h i r d  r e l a y  s h a l l  be energized. I f  2 o r  3 r e l a y s  a r e  
energized and a new s e r i e s  of pu lses  a r e  rece ived ,  a t  the t h i r d  pulse ,  a l l  
r e l a y s ,  except the f i r s t ,  s h a l l  be deenergized and the  t imer s h a l l  r e s e t  f o r  
a f u l l  15  minutes: a t  t h e  f i f t h  pulse ,  the  second r e l a y  s h a l l  be energized;  
and a t  the  seventh pulse ,  t h e  t h i r d  r e l a y  s h a l l  be energized. The decoder 
s h a l l  be designed so  a simple change of connection s h a l l  d i s a b l e  the  c i r c u i t  
t h a t  deenergizes  the  r e l ays  when pulses  a r e  received.  The decoder s h a l l  
have te rmina ls  f o r  connecting a switch o r  r e l a y  t o  d i s a b l e  the  decoder. 

3.4.5.3 S t y l e  B Decoder. - The b a s i c  S t y l e  B decoder s h a l l  recognize 8 
d i s c r e t e  addresses .  Each address  s h a l l  cause a r e l a y  t o  c lose ,  a r e l a y  t o  
open, o r  a r e l a y  t o  c l o s e  and another  r e l a y  t o  open. The r e l a y  opera t ing  
scheme s h a l l  be s p e c i f i e d  by the purchaser .  

3.4.5.3.1 Address. - An address  s h a l l  be a s e r i e s  of 3 cha rac t e r s  t h a t  a r e  
received wi th in  a per iod  of 3 seconds. The address  may be any combination 
of 1, 2, o r  3 ind iv idua l  cha rac t e r s  such a s  1-1-1, 1-4-1, 4-4-1, 1-2-4 ,  
e t c . ,  and s h a l l  be s p e c i f i e d  by the  purchaser .  

3.4.5.3.2 Characters .  - Each cha rac t e r  s h a l l  be a b u r s t  of the  pa i r ed  
tones shown i n  Table 1. 

697 Hz and 1209 Hz 
697 Hz and 1339 Hz 
697 Hz and 1477 Hz 
770 Hz and 1209 Hz 

770 Hz and 1477 Hz 
770 Hz and 1339 Hz 

1 :  
, 

! 

I 

Frequencies 

852 Hz and 1209 H7 
852 H7 and 1339 HI 
852 Hz and 1477 H7 
941 H7 and 1209 H7 

I 941 Hz and 1339 H7 
941 Hz and 1477 Hr , 

I 

3 .4.5.3.3 Secur i ty  Tone. - The decoder s h a l l  recognize tone bu r s t  
cha rac t e r s  only i f  a s e c u r i t y  tone of 1633 Hz is a l s o  p re sen t .  

3.4.5.3.4 S e n s i t i v i t y .  - The S t y l e  B decoder s h a l l  opera te  on input  
s i g n a l s  o f  -10 dBm o r  more. 
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3.4.6 Encoder. 

3.4.6.1 General. - The bas i c  encoder s h a l l  have a capac i ty  of no t  l e s s  
than 8 addresses .  Each address  s h a l l  be represented by a s i n g l e  pole  
switch c los ing  which w i l l  cause the encoder to genera te  the  address  t h a t  
i s  represented by t h a t  switch.  An address  switch remaining closed or 
opened and reclosed s h a l l  have no f u r t h e r  e f f e c t  u n t i l  a cance l l i ng  address 
i s  generated.  

3.4.6.2 O u t p u t .  - The encoder output  s h a l l  be a s e c u r i t y  tone of 1633 H z  
and the  se l ec t ed  address .  Each cha rac t e r  of the address  s h a l l  be generated 
for no l e s s  than 100 mi l l i seconds  and the  address  s h a l l  be t ransmit ted 
w i t h i n  1.5 seconds. The address  s h a l l  be a s  spec i f i ed  i n  3.4.5.3.1. 

3.4.6.3 Control Panel.  - The con t ro l  panel  f o r  the b a s i c  encoder s h a l l  be 
no l a r g e r  than  4'' X 8" (10 cm X 20 cm) and s h a l l  have a s i n g l e  pole  
normally open momentary switch having a minimum ra t ed  l i f e  of 50,000 cyc les  
f o r  each address .  Each switch s h a l l  be marked i n  cha rac t e r s  of no t  less 
than  3116-inch and not  more than 114-inch i n  he ight  formed by engraving, 
e tch ing ,  o r  stamping. The con t ro l  panel  s h a l l  a l s o  have i n d i c a t o r  l i g h t s  
( co lo r  t o  be se l ec t ed  by purchaser) t o  i n d i c a t e  t h e  s t a t u s  of each address .  
The c o n t r o l  panel s h a l l  be designed t o  be removed from the  encoder and 
i n s t a l l e d  up t o  25 f e e t  (7 .5  Q) from the encoder. 

3.4.6.4 Output Terminals. - '&en i n s t a l l e d  i n  an enclosure wi th  a r ad io  
t r a n s m i t t e r ,  the  terminals  s h a l l  be as requi red .  When i n s t a l l e d  i n  a 
separa te  enclosure,  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  terminal 
s t r i p  of the  proper vol tage  r a t i n g  and s i z e .  

3.4.7 Xean T i m e  Between F a i l u r e  (bEBF). - The r ece ive r ,  encoder, and 
decoders s h a l l  be designed and constructed t o  provide 10,000 hours MTBF. 
The t r a n s m i t t e r  s h a l l  be designed and cons t ruc ted  t o  provide 2,000 hours 
PEBF. The manufacturer s h a l l  show h i s  method of determining MTBF. 

3.4.8 Mater ia l s  and Workmanship. - Mater ia l s  and workmanship s h a l l  be i n  
accordance wi th  the h ighes t  grade commercial q u a l i t y  and p r a c t i c e s  f o r  
equipment of t h i s  type. 

3.4.9 Nameplate. - Each p iece  of equipment s h a l l  have a permanently 
a t tached  nameplate having a t  l e a s t  the  following information: 

(a) 

(b) Unit (Receiver/Decoder. Transmitter/Encoder,  e t c . ) .  

(c )  Input vo l tage .  

(d) Frequency range. 

(e)  Manufacturer 's  name o r  trademark. 

I d e n t i f i c a t i o n  - Radio Control Equipment Type FAA L-854. 
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3.5 I n s t r u c t i o n  Book. - An i n s t r u c t i o n  book conta in ing  the  fol lowing 
information s h a l l  be furnished wi th  each system: 

(a )  Complete schematic and wir ing diagrams showing a l l  components 
c ross  indexed t o  the p a r t  l ist .  

(b) Complete p a r t  l ist wi th  app l i cab le  r a t i n g  and c h a r a c t e r i s t i c s  of 
each p a r t  and wi th  manufacturer ' s  p a r t  number. 

(c )  I n s t a l l a t i o n  i n s t r u c t i o n s .  

(d) Maintenance i n s t r u c t i o n s .  

(e)  Troubleshooting c h a r t s .  

( f )  Theory of opera t ion .  

4. QUALITY ASSURANCE PROVISIONS. 

4 . 1  Q u a l i f i c a t i o n  Procedures.  - Manufacturers producing products  c e r t i f i e d  
by the FAA as  having m e t  t h e  requirements of t h i s  advisory c i r c u l a r  w i l l  be 
l i s t e d  i n  Advisory C i rcu la r  150/5345-1, Approved Airpor t  Light ing 
Equipment, as approved supp l i e r s .  Submit reques ts  f o r  q u a l i f i c a t i o n  i n  
w r i t i n g  t o  the Federal  Aviat ion Administration, Visual A i d s  Standards 
Branch, AAP-550, Washington, D. C .  20591, a t  l e a s t  two weeks p r i o r  t o  
the  s t a r t  of q u a l i f i c a t i o n  tests. The request  s h a l l  include:  (1) a 
s ta tement  t h a t  the  manufacturer agrees  t o  comply wi th  the  requirements of 
t h i s  advisory c i r c u l a r ;  (2) one copy of proposed test procedures and test 
da ta  shee t s ;  (3) one prel iminary copy of the  i n s t r u c t i o n  book wi th  
drawings, photographs, and i n s t a l l a t i o n  i n s t r u c t i o n s  i n  order  t o  p e r m i t  a 
prel iminary ana lys i s  of the manufacturer ' s  design.  Successful  completion 
of a l l  tests s p e c i f i e d  he re in ,  approval of the  i n s t r u c t i o n  book and 
w r i t t e n  agreekent by the manufacturer t o  comply with a l l  requirements of 
t h i s  advisory c i r c u l a r  a r e  requi red  f o r  q u a l i f i c a t i o n .  A l l  tests may be 
witnessed by an au thor ized  FAA rep resen ta t ive  and may be conducted a t  t h e  
manufacturer 's  p l an t  o r  a t  an independent t e s t i n g  labora tory  acceptab le  to 
FAA. The manufacturer s h a l l  bear  a l l  t e s t i n g  c o s t s .  A c e r t i f i e d  copy of 
the r e s u l t s  of a l l  q u a l i f i c a t i o n  t e s t s  s h a l l  be submitted t o  the FAA. 
After  success fu l  completion of a l l  t e s t s ,  the  manufacturer s h a l l  provide 1 2  
copies  of the f i n a l  approved i n s t r u c t i o n  book t o  the FAA. A product ,  once 
l i s t e d  i n  Advisory C i rcu la r  150/5345-1, s h a l l  not  be changed a s  t o  design,  
method of manufacture, q u a l i t y  o r  quan t i ty  of ma te r i a l s ,  o r  s u b s t i t u t i o n  of 
components without p r i o r  concurrence of the FAA. 

4.2 Production T e s t s .  - The e l e c t r i c a l  tests of 4.3.2 s h a l l  be conducted 
on a l l  u n i t s .  Test r e s u l t s  s h a l l  be recorded and r e t a ined  by the  
manufacturer f o r  a per iod of a t  l e a s t  two years .  Production test r e p o r t s  
s h a l l  be made a v a i l a b l e  t o  the  FAA upon w r i t t e n  reques t .  
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4 . 3  3 u a l i f i c a t i o n  T e s t s .  

4 . 3 . 1  Environmental  T e s t s .  

4 .3 .1 .1  tiigh Temperamre (Outdoor  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment 
i n  zr. o i t d o o r  ( w e a t h e r p r o o f )  e n c l o s u r e ,  e n e r g i z e  the power s u p p l y ,  and sub- 
j ecz  m e  eqiiipment t o  xi m b i e n t  t empera tu re  o f  55 C.  +5O for no l e s s  
thar, 6 h o u r s .  
w i i c in  10 x i n u t e s .  

4 .3 .1 .2  Low Temperaiure (Outdoor  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment i n  
m ou iaoa r  e n c l o s h r e ,  er .ergize t h e  power s u p p l y ,  and s u b j e c t  t h e  equipment 

.hr? t n e  equipmer.t "on" and tes t  for  compliance w i t n  4 . 3 . 2  w i t h i n  10 minu tes .  

0 

i u r n  t n e  equipment "on" and test f o r  comf;liance w i t h  4 . 3 . 2  

0 -. ai: zmiezt  t e r q e r a t u r e  of  -55 C. 25' f o r  no less  than  4 h o u r s .  
- 

1.3.1.3 Low Temperature ( i n d o o r  E n c l o s u r e ) .  - I n s t a l l  t h e  equipment i n  a n  
i x o s r  e n c l o s u r e ,  e n e r s i z e  t n e  p p e r  s u g p l y ,  and s u b j e c t  t h e  equipment " ic x. m b i e n t  tem2erai;i-e o f  -20 C. +5" f o r  no l e s s  t h a n  4 h o u r s .  Turn 
t n e  equ ipoen t  "on" z . 3  test f o r  complTance wi th  4.3.2 w i t h i n  10  minu tes .  

4 .3 .1 .4  b u L i d i t y .  - i n s t a l l  the equipment i n  a humidi ty  chamber. Raise 
t n e  t eqe ra tx -e  and r e l a t i v e  h u n i d i t y  t o  30 C. +2 and 95% r e l a t i v e  humidi ty  
+&. X a i n t a i n  t n e s e  c o n d i t i o n s  f o r  no less than-8 h o u r s .  
rrent i~onit ma tesi f o r  compliance w i t h  4 . 3 . 2  w i t h i n  10  minu tes .  

4 .3 .2  E lec t r ica l  T e s t s .  - T e s t  f o r  compliance w i t h  t h e  r e q u i r e m e n t s  f o r  
t r e w e n c y  t o l e r a n c e  ( 3 . 4 . 3  and 3 . 4 . 4 ) ,  s e n s i t i v i t y  ( 3 . 4 . 3  and 3 . 4 . 5 . 3 . 4 ) ,  
s e l e c t i v i t y  ( 3 . 4 . 3 ) ,  i n p u t  power ( 3 . 4 . 2 ) ,  o u t p u t  power ( 3 . 4 . 4 ) ,  r e sponse  
t ine  ( 3 . 4 . 5 . 1 )  , f i d e l i t y  ( 3 . 4 . 3 ) ,  and o p e r a t i o n  ( 3 . 4 . 5 . 2  and 3 .4 .5 .3 ) .  
lest  r e p o r t s  s h a l l  siiow test equipment ,  b lock  diagrams o f  test s e t u p s ,  
xeasdrements ,  c a l c u l a t i o n s ,  and t es t  p rocedures .  

5. ?REPARATION F D R  D E L I V E R Y .  

0 0 

Turn t h e  equip-  - 

- 

5.1 
s t a x d a r d s  r'or equipment of  t h i s  t ype .  

General .  - Packing and packaging s h a l l  be i n  acco rdance  w i t h  i n d u s t r y  
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' 0  6. NOTES. 

6.1 Options. - Purchasers using this specification will specify the 
following: 

j (a) System Type (1.2) 
* 

( b )  Enclosure Type (3.2). 

t 
I 

(c) Frequency (3.4.3 and 3.4.4). 

(d) Addresses (3.4.5.3.1) for encoder and Style B decoder. 

(e) Relay operating scheme (3.4.5.3) i 
I 
i 

0 
i 

I 

I 
1 
' 0  
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