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APOLLO TRACKING STATION

HONEYSUCKLE, A .C .T.

1. INTRODUCTION

1.1 G eneral

The A u s t r a l ia n  and U n ite d  S ta te s  Governments have e n te re d  in to  a co
o p e ra t iv e  agreem ent to  f a c i l i t a t e  space f l i g h t  o p e ra t io n s  b e in g  conducted  by 
th e  U .S . and u n d er which A u s t r a l i a  has u n d e rta k e n  to  e s t a b l i s h  and o p e ra te  a 
number o f t r a c k in g  s t a t i o n s .  These s t a t i o n s  form  i n t e g r a l  p a r t s  o f w orldw ide 
t r a c k in g  ne tw o rk s s e t  up u n d e r th e  a u sp ic e s  o f th e  U .S. N a tio n a l A e ro n au tic s  
and Space A d m in is tra tio n  (N .A .S .A .) . The Weapons R esearch  E s ta b lish m e n t 
(W .R.E.) i s  th e  r e s p o n s ib le  agency w ith in  th e  D epartm ent o f Supply f o r  
im plem enting  A u s t r a l i a 's  commitment w ith  re g a rd  to  th e  A u s t r a l ia n  s t a t i o n s .

S ta t io n s  have been e s ta b l i s h e d  f o r  some y e a r s  a t  Woomera, South A u s t r a l i a ;  
C arnarvon , W estern  A u s t r a l i a ,  and T i d b in b i l l a ,  A .C .T ., a n o th e r  has  been  
com pleted  r e c e n t ly  a t  O r ro ra l ,  A .C .T. and y e t  a n o th e r  i s  b e in g  p lan n ed  f o r  
H oneysuck le, A .C .T.

W hereas some o f  th e  Woomera s t a t i o n s  a re  manned and o p e ra te d  by  W.R.E. 
p e rs o n n e l,  th e  a s s is ta n c e  o f p r iv a te  in d u s t r y  h a s  been  sought i n  the  c a se s  o f 
C arnarvon , T id b in b i l l a ,  O rro ra l and one Woomera s t a t i o n  and s u i t a b le  c o n t r a c ts  
have been  a r ra n g e d . I t  i s  p ro p o sed  t h a t  a c o n t r a c t  be n e g o t ia te d  w ith  
p r iv a t e  in d u s t r y  f o r  th e  perfo rm ance o f  t h i s  ta s k  a t  th e  H oneysuckle s t a t i o n ,  
w hich  i s  e x p e c te d  to  b e  f u l l y  o p e ra t io n a l  by 1 O ctober 1966.

1 .2  Programme

The H oneysuckle s t a t i o n  w i l l  form  p a r t  o f th e  w orldw ide A pollo  T rack in g  
Network w hich  w i l l  c o n s i s t  o f n in e  perm anent s t a t i o n s  and f iv e  in s tru m e n te d  
t r a c k in g  s h ip s  equ ipped  w ith  30 f t  d ia m e te r  a n ten n as  and th re e  perm anent 
s t a t i o n s  equ ipped  w ith  85 f t  d ia m e te r  a n te n n a s . The 30 f t  an ten n a  s t a t io n s  w i l l  
s u p p o r t,  p r im a r i ly ,  th e  n e a r  e a r th  p h ases  o f  th e  A pollo  m is s io n  and  th e  8 5 f t  
an te n n a  s t a t i o n s  w i l l  su p p o rt th e  lu n a r  p h a se s . One o f  th e  main f e a tu r e s  
o f  th e  A pollo  s t a t i o n  w i l l  be th e  u n i f i e d  S-band tr a c k in g  system  (USB) w hich 
w i l l  be u sed  to  im plem ent th e  t r a c k in g  and com m unications re q u ire m e n ts  o f  th e  
A po llo  program . In  t h i s  sy stem , a l l  d a ta  such as  com m unication, te le m e try  
and ra n g in g  in fo rm a tio n  w i l l  be m odulated  on a s in g le  c a r r i e r  o p e ra te d  a t  
S -band (a p p ro x im a te ly  2 000 m e g acy c le s) .

The th r e e  85 f t  a n ten n a  s t a t i o n s  w i l l  be lo c a te d  ap p ro x im a te ly  120 a p a r t  on 
th e  e a r t h 's  c irc u m fe re n c e , a t  M adrid i n  S pa in ; C a l i f o r n ia ,  U .S .A .; and 
H oneysuck le , A .C .T . These th re e  s t a t i o n s  w i l l  p ro v id e  c o n tin u o u s  coverage o f 
th e  s p a c e c ra f t  a f t e r  i t s  i n j e c t i o n  in to  th e  t r a n s - lu n a r  t r a j e c t o r y .

2 . LOCATION AND STRUCTURAL FEATURES

2.1  L o c a tio n  o f  S i te

The A pollo  T rac k in g  S ta t io n  w i l l  be s i t u a t e d  a t  H oneysuck le, 33 m ile s  by 
ro a d  s o u th -s o u th -w e s t o f th e  c i t y  o f  C an b erra , ap p ro x im ate ly  12 m ile s  due 
so u th  o f  th e  Deep Space In s tru m e n ta t io n  F a c i l i t y  a t  T i d b in b i l l a ,  A .C .T. and 
3 m ile s  n o r th  o f  th e  D ata A c q u is i t io n  F a c i l i t y  a t  O r ro ra l .  The s t a t i o n  w i l l  
be r e a d i ly  a c c e s s ib le  by means o f  a s e a le d  a c c e s s  ro a d  w hich w i l l  be c o n s tru c te d  
from  th e  Tharwa to  N aas ro a d . T h is  l a t t e r  ro ad  h a s  a l re a d y  been  s i g n i f i c a n t l y  
upgraded  to  p ro v id e  a c c e ss  to  th e  O rro ra l s t a t i o n .  F igure  1 shows th e  
lo c a t io n  o f  th e  s t a t i o n .



2 .2  S t r u c tu r a l  F e a tu re s

2 .2 .1  The main f e a tu r e s  a t  th e  A pollo  T rack ing  S ta t io n  w i l l  be th e  
fo llo w in g :

An 85 f t  d ia m e te r  p a r a b o l ic  an ten n a  and c o l l im a t io n  tow er.

An o p e ra t io n s  b u i ld in g .

A power b u i ld in g .

F ig u re  2 shows the s t a t i o n  la y o u t and f ig u r e  3 th e  o p e ra t io n s  
b u i ld in g  la y o u t .

2 .2 .2  85 f t  P a ra b o lic  A ntenna

The an ten n a  w i l l  be e r e c te d  on a l a r g e  m assed c o n c re te  fo u n d a tio n .
A sm all b u ild in g  w i l l  be p ro v id e d  a t  th e  b a se  o f  th e  a n ten n a  s t r u c tu r e  
to  house th e  h y d ra u l ic  c o n t ro l  equ ipm en t and th e  t r a n s m i t t e r  power 
a m p l i f i e r .

2 .2 .3  C o ll im a tio n  Tower

The 75 f t  h ig h  c o l l im a t io n  tow er w i l l  be e r e c te d  ap p ro x im a te ly  10 000 f t  
so u th -w e s t from  th e  8 5 f t  a n te n n a . There w i l l  be an u n o b s tru c te d  l i n e  o f 
s ig h t  betw een th e  two s t r u c t u r e s .  A sm all equipm ent b u i ld in g  w i l l  be 
lo c a te d  a t  th e  b ase  o f t h i s  tow er to  accommodate th e  r . f .  so u rce  t r a n s 
m i t t e r  and c a l i b r a t i o n  equ ipm ent.

2 .2 .4  O p e ra tio n s  B u ild in g

The o p e ra t io n s  b u ild in g  w i l l  accommodate th e  te c h n ic a l  and 
a d m in is t r a t iv e  fu n c t io n s  o f th e  s t a t i o n .  In  th e  te c h n ic a l  a re a  on th e  
ground f lo o r ,  th r e e  la r g e  rooms w i l l  be p ro v id e d , one f o r  th e  USB 
o p e ra t io n s ,  one f o r  te le m e try  equ ipm en t, and  th e  t h i r d  f o r  com puting 
equipm ent and f l i g h t  c o n t r o l  o p e ra t io n s .  I n  a d d i t io n ,  th e r e  w i l l  be a 
number o f  l a b o r a to r i e s ,  an e l e c t r o n i c  com ponents and g e n e ra l s t o r e ,  a 
w ire  room, and a s t a t i o n  com m unications room. O ff ic e  accommodation and 
f a c i l i t i e s  f o r  s t a t i o n  s t a f f  w i l l  c o n s t i t u t e  th e  rem a in d er o f th e  ground 
f l o o r .

A basem ent f l o o r ,  w ith  ap p ro x im a te ly  h a l f  th e  a re a  o f  th e  main f lo o r ,  
w i l l  c o n s i s t  o f  a la rg e  a i r - c o n d i t io n in g  room, a crew room and k itc h e n ,  
an  e l e c t r i c a l  sw itc h  room, and emergency s le e p in g  accom m odation f o r  6 
p e o p le . The l a t t e r  w i l l  be p ro v id ed  f o r  use by p e rso n n e l u n ab le  to  
le a v e  th e  s t a t i o n  due to  ex ten d ed  o p e ra t io n a l  r e q u ire m e n ts .

2 .2 .5  Power B u ild in g

The power b u i ld in g ,  w hich w i l l  have an o u tp u t o f  about 2 700 k i lo w a t ts  
(kW), w i l l  accommodate th e  d ie s e l  g e n e ra to r s  and a s s o c ia te d  sw itc h g e a r . 
Workshop f a c i l i t i e s  f o r  th e  s t a t i o n  w i l l  a ls o  be a v a i la b le  and w il l  
in c lu d e  an a re a  f o r  s e rv ic in g  and o v e rh a u lin g  th e  g e n e ra to r s .

3 . INSTRUMENTATION, EQUIPMENT AND STAFFING
3.1  A ntenna System

The a n ten n a  c o n s i s t s  o f  an 85 f t  d ia m e te r  p a ra b o lo id a l  r e f l e c t o r  and a 
C a sse g ra in  s u b - r e f l e c t o r ,  h y d r a u l i c a l ly  d r iv e n  th ro u g h  an X and Y gim bal 
mechanism. The r e f l e c t o r  s u r fa c e  i s  a s o l id  alum inium  fa c e  and has a fo c a l  
le n g th  o f 36 f t .  The h e ig h t o f  th e  an ten n a  i s  a p p ro x im a te ly  120 f t  and th e  
w hole s t r u c tu r e  w eighs abou t 400 to n s .  T here i s  a w e a th e r t ig h t  room b eh in d
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th e  r e f l e c t o r  i n  th e  Y -ax is  wheel s t r u c tu r e  to  house e le c t r o n ic  equipm ent and 
th e  o p t i c a l  b o re s ig h t  and c a l i b r a t i o n  package . A wide beam a c q u i s i t i o n  horn  
i s  mounted on th e  85 f t  an ten n a  f o r  use  w ith  th e  a c q u i s i t i o n  a id  system .

The an ten n a  mount axes have an  o v e r a l l  p o in t in g  ac c u ra c y  o f ± 40 seconds o f 
a rc  and a re  c a p a b le  o f  t r a c k in g  a t  r a t e s  from zero  to  3° p e r  second w ith  
a c c e le r a t io n s  up to  5° p e r  s e c o n d /p e r  seco n d . The an ten n a  beamwidth i s  0 .4 ° .

3 .2  A ntenna E le c t r o n ic s

The c o n t ro l  sy stem  tu r n s  th e  a n ten n a  s im u lta n e o u s ly  abou t two axes o f 
r o t a t i o n  i n  acc o rd an ce  w ith  d a t a  re c e iv e d  from  th e  an te n n a  p o s i t i o n  programm er, 
th e  a c q u i s i t i o n  sy stem , o r  th e  t r a c k in g  r e c e iv e r .  The c o n t ro l  co n so le  a llo w s 
e ig h t  modes o f o p e ra t io n  i n  a d d i t io n  to  th e  stow  and  b ra k e  o p e ra t io n s  and has  
in d i c a to r s  t h a t  d i s p la y  tim e and  r e q u ir e d  c o n t ro l  d a ta .  The an ten n a  c o n t ro l  
and d r iv e  system  i s  c a p a b le  o f  fo llo w in g  th e  e r r o r  s ig n a ls  which a re  g e n e ra te d  
by equ ipm ent, in s tru m e n ts  o r  t r a n s d u c e r s .

3 .3  A ntenna P o s i t io n  Programm er System

The com puter a c c e p ts  p r e d ic t io n  d a ta  from Goddard Space P l ig h t  C en tre  
(G .S .F .C .)  and p ro d u ces  punch ed -p ap er ta p e s  r e p re s e n t in g  d r iv e  s ig n a ls  w hich 
cau se  th e  an ten n a  to  p o in t  tow ards th e  p r e d ic te d  s p a c e c ra f t  p o s i t i o n .  The 
an te n n a  p o s i t io n  en co d e r sub -sy stem  a c c u r a te ly  m easures th e  an ten n a  axes s h a f t  
p o s i t i o n s  and f e e d s  t h i s  d a ta  to  th e  program m er sub -sy stem  and to  th e  tr a c k in g  
d a ta  p ro c e s s o r .  The program m er su b -sy s tem  r e c e iv e s  X and Y an g le  d a ta  from 
th e  com puter and com pares t h i s  w ith  th e  r e a l  X and Y a n g le  d a ta  from th e  
a n te n n a  p o s i t i o n  encoder su b -sy s te m . The programm er sub -system  th e n  g e n e ra te s  
th e  an a lo g  s ig n a l s  from  th e s e  d i f f e r e n c e s  and sends them to  th e  servo  system  
w hich d r iv e s  th e  a n te n n a .

3 .4  P a ra m e tr ic  A m p lif ie r

T h is  u n i t  r e c e iv e s  th e  incom ing s ig n a l  from  th e  an te n n a  fe e d  and p ro v id e s  
low n o is e  a m p l i f ic a t io n  o f g r e a t e r  th a n  40 dB w ith  an o v e r a l l  n o is e  f ig u r e  o f 
2dB . The th re e -c h a n n e l monopulse a m p l i f ie r  and c o n v e r te r ,  com plete  w ith  
c i r c u l a t o r s ,  pump, a t t e n u a t o r s ,  in p u t  m o n ito r c o u p le rs  and k ly s t r o n  pump sou rce  
i s  c o n ta in e d  in  a w a te rp ro o f , te m p e ra tu re  c o n t ro l le d  package f o r  an ten n a  
m ounting .

3 .5  A c q u is i t io n  R e c e iv e r

The a c q u i s i t i o n  r e c e iv e r  r e c e iv e s  s p a c e c ra f t  s ig n a ls  from th e  a c q u i s i t i o n  
h o rn  and a s s o c ia te d  paramp (PARametric A M P lif ie r ) . T h is r e c e iv e r  a c t s  on the  
c a r r i e r  component o f  th e  r e c e iv e d  s ig n a l  to  i n i t i a l l y  p o in t  th e  85 f t  main 
an te n n a  a t  th e  s p a c e c r a f t .  I t  may a lso  be co n n ec ted  to  th e  85 f t  a n ten n a  and 
to  th e  d a ta  d em o d u la tio n  sy stem  as backup f o r  th e  p rim ary  t r a c k in g  r e c e iv e r .

3 .6  P rim ary  T rack in g  R e c e iv e r

The p rim ary  t r a c k in g  r e c e iv e r  r e c e iv e s  s p a c e c ra f t  s ig n a ls  from th e  8 5 f t  
an ten n a  and a s s o c ia te d  param p, and f u r n is h e s  s ig n a l s  to  keep th e  an ten n a  aimed 
a t  th e  s p a c e c ra f t .  I t  a l s o  s u p p lie s  d o p p le r  in fo rm a tio n  to  th e  t r a c k in g  d a ta  
p ro c e s s o r  and ra n g in g  in fo rm a tio n  to  th e  ra n g in g  su b -sy stem .

In  a d d i t io n ,  i t  s u p p lie s  th e  te le m e tr y ,  v o ic e , v id eo  and b io -m e d ic a l d a ta  
s ig n a ls  to  th e  d a ta  dem od u la to r system .

3 .7  Range and Range R a te  System

The r . f .  c a r r i e r  from  the  ground t r a n s m i t t e r  i s  phase m odulated  w ith  a 
pseudo-random  b in a ry  code g e n e ra te d  by th e  t r a n s m i t t e r  co d e r. T h is  code i s  
d e te c te d  by th e  s p a c e c r a f t  t r a n s p o n d e r  and 'sen t back to  th e  s t a t i o n  f o r
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com parison  i n  th e  r e c e iv in g  s e c t io n .  When th e  codes s u i ta b ly  com pare, range 
and d o p p le r  m easurem ents commence and co n tin u o u s  ran g e  d a ta  i s  t r a n s f e r r e d  to  
th e  t r a c k in g  d a ta  p ro c e s s o r  sy stem . Two s e t s  o f codes a re  p ro v id e d  i n  th e  
ra n g in g  su b -sy s tem . The lo n g  co de , w hich p e rm its  ra n g in g  on lu n a r  and c ircum - 
lu n a r  m iss io n s  h a s  a maximum unambiguous range o f  800 000 k ilo m e tre s  (km).
The s h o r t  code, w hich p e rm its  more r a p id  range d e te rm in a tio n , i s  u sed  f o r  
e a r th  s a t e l l i t e  ra n g in g  m iss io n s  and has a maximum unambiguous ran g e  o f
10 000 km o

3 .8  T rack in g  D ata P ro c e s s o r  System

The system  a c c e p ts  tim e, X and  Y a n g le s , and range and ran g e  r a t e  in fo rm a
t i o n  an d  changes i t  i n t o  p ro p e r  fo rm a ts  f o r  b o th  h ig h  speed  d a ta  and te le ty p e  
tr a n s m is s io n  to  & .S .F .C . I n  a d d i t io n  i t  p ro v id e s  th e  r e q u ir e d  head ing  
in fo rm a tio n  and  an in t e r f a c e  betw een  a  f u tu r e  com puter and th e  so u rce  d a ta ,  as 
w e ll as  m agnetic  re c o rd in g , p a p e r  ta p e  and t e l e p r i n t i n g  f a c i l i t i e s .

3 .9  D ata D em odulator System

The f u n c t io n  o f  th e  d a ta  d em odu la tion  sy stem  i s  to  dem odulate  th e  many 
tr a n s m is s io n  modes o f th e  USB com m unication d o w n -lin k  ( s p a c e c r a f t  to  s t a t i o n ) .  
A f te r  d e m o d u la tio n , th e  system  w i l l  f i l t e r ,  a m p lify , and d i s t r i b u t e  th e  d a ta  
to  a p p ro p r ia te  r e c e p t io n  p o in t s  i n  th e  o v e ra l l  USB system .

3 .1 0  PCM T elem etry  System

The f u n c t io n  o f the system  i s  to  a cc ep t dem odulated  te le m e try  d a ta  from 
th e  d a ta  d em o d u la to r and c o n v e r t  i t  to  s u i t a b l e  form  f o r  d is p la y  and t r a n s 
m is s io n . O utput d a ta  from  th e  s ig n a l  c o n d i t io n e r  and b i t  sy n c h ro n iz e r  i s  
n o is e  f r e e  and has an  accompanying tim in g  t r a i n  i n  synchronism  w ith  th e  
incom ing d a ta  r a t e .  Code r e c o g n i t io n  c i r c u i t r y  lo c k s  on th e  sy n c h ro n is in g  
codes i n  th e  d a ta  t r a i n ,  th e re b y  m in im izing  th e  amount o f  d a ta  l o s s .
Decommutated te le m e try  p a ram e te rs  a re  d i s t r i b u t e d  to  lo c a l  d is p la y s  and s i t e  
c o n s o le s .  S e le c te d  p a ra m e te rs  a re  a c c e p te d  by th e  te le m e try  summary 
p ro c e s s o r  w hich p re p a re s  summary m essages i n  th e  re q u ire d  fo rm at f o r  t r a n s 
m iss io n  to  & .S .F .C . by t e l e ty p e .  Message acc ep tan c e  p u ls e s  and c lo c k  r e tu r n s  
a re  ro u te d  to  th e  D ig i t a l  Command System . B u i l t  i n  t e s t  equipm ent i s  u sed  in  
c o n ju n c tio n  w ith  a s ig n a l  s im u la to r  to  d e te rm in e  th e  o p e ra t io n a l  s t a t u s  o f  th e  
system  and f o r  t r o u b le - s h o o t in g .

3.11 D ig i t a l  Command System (DCS)

The p u rpose  o f  th e  DSC i s  to  r e c e iv e ,  s to r e  and fo rw ard  commands i n  
d i g i t a l  form  to  th e  s p a c e c r a f t .  The u n i t  o p e ra te s  in  th e  fo llo w in g  m anner: 
d a ta  (commands) a re  a c c e p te d  by th e  DCS in p u t  su b -sy s tem , v ia  te le ty p e  from 
th e  G .S .F .C . com pu ters , checked  f o r  tr a n s m is s io n  e r r o r s  and s to r e d  i n  th e  
memory su b -sy s te m . Under lo c a l  o p e ra to r  o r  rem ote co n so le  c o n t r o l ,  th e  d a ta  
i s  r e a d  from  memory and t r a n s m i t t e d  on th e  USB u p - l in k ,  be in g  v a l id a te d  
c o n t in u a l ly  d u rin g  tr a n s m is s io n  by th e  use  o f  d u a l tr a n s m is s io n  p a th s  to  th e  
t r a n s m i t t e r s ,  w ith  a p p ro p r ia te  check ing  and s u b - b i t  en co d in g .

A f te r  t r a n s m is s io n  o f  a command, th e  DCS w a its  a  nom inal tim e f o r  a 
m essage acc ep tan c e  p u ls e  from th e  PCM te le m e try  system . I f  th e  command was 
s u c c e s s f u l ly  re c e iv e d  by th e  s p a c e c r a f t ,  t h a t  f a c t  w i l l  be  in d ic a te d  v ia  
te le m e tr y ,  and  th e  DCS p re p a re d  f o r  th e  n e x t command. I f  th e  l a s t  command 
was n o t s u c c e s s f u l ly  re c e iv e d  i t  w i l l  be a u to m a tic a l ly  r e t r a n s m i t t e d .

3 .1 2  D ata S u b c a r r ie r  O s c i l l a to r s

Two s u b c a r r ie r  o s c i l l a t o r s  o p e ra te  a t  30 k i lo c y c le s  p e r  second ( k c /s )  and 
70 k c / s  c e n tre  f r e q u e n c ie s  f o r  v o ic e  and  command m o d u la tio n . The m odulated  
s u b c a r r ie r s  a re  th e n  f e d  to  th e  e x c i te r -m o d u la to r  f o r  c a r r i e r  m o d u la tio n .
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3 .1 3  E x c i te r  -  M odu lato r

T h is  u n i t  a c c e p ts  th e  22 m egacycles p e r  second (M c/s) o u tp u t o f th e  t r a n s 
m i t t e r  fre q u e n c y  s y n th e s iz e r  and m u l t ip l i e s  i t  96  tim es  to  th e  2 112 Mc/s 
t r a n s m i t t e r  fre q u e n c y . The m o d u la to r a c c e p ts  th e  o u tp u ts  o f  th e  d a t a  sub
c a r r i e r  o s c i l l a t o r s  and an o u tp u t (ran g e  code) from th e  ran g in g  su b -sy stem .
T h is  d a ta  m odu la tes  th e  c a r r i e r  which d r iv e s  th e  10 kW power a m p l i f ie r .

3 .1 4  10 K ilo w a tt Power A m p lif ie r

The power a m p l i f i e r  i s  c a p a b le  o f lOkW c o n tin u o u s  o u tp u t over a lO M c/s 
bandw id th , w ith  a minimum in p u t  s ig n a l  o f 500 m i l l iw a t t s  (mW). The a m p li f ie r  
in c lu d e s  power s u p p l ie s ,  c o o lin g  equ ipm en t, c o n tro l  c i r c u i t s  and p r o te c t iv e  
d e v ic e s .

3 .1 5  F requency  S tan d a rd

The fre q u e n c y  s ta n d a rd  c o n s i s t s  o f d u a l rub id ium  s ta n d a rd s  co u p led  to  two 
s la v e d  c r y s t a l  secondary  o s c i l l a t o r s .  The o u tp u t freq u en cy  i s  1 M c/s. The

rub id ium  s ta n d a rd  s h o r t  term  s t a b i l i t y  i s  1 p a r t  in  1010, and th e  u n c o r re c te d

c r y s t a l  seco n d ary  s ta n d a rd  s h o r t  term  s t a b i l i t y  i s  5 p a r t s  in  1010 . T his 
u n i t  s u p p l ie s  th e  r e f e r e n c e  freq u en cy  f o r  the  t r a n s m i t t e r  fre q u e n c y  s y n th e s iz e r  
and p ro v id e s  an  a l t e r n a t e  s ta n d a rd  f o r  th e  t im in g  sy stem .

3 .1 6  Timing System

The tim in g  system  p ro v id e s  a l l  tim in g  f re q u e n c ie s  and codes fo r  th e  t r a c k in g  
d a ta  p ro c e s s o r  sy stem  a s  w e ll  as o th e r  system s w hich r e q u ir e  s ta n d a rd  tim in g  
c o n t r o l .  The tim in g  system  c o n s i s t s  o f :

3 .1 6 .1  W.W.V. tim e s ta n d a rd  com p ara to r, which in c lu d e s  a  r e c e iv e r ,
a n te n n a , p ro p a g a t io n  d e la y  c o r r e c t io n  u n i t  and n e c e s s a ry  com p ara to r 
and d is p la y  c i r c u i t r y  to  o b ta in  a c c u ra te  tim e and freq u en cy  s ta n d a rd s  
from  W.W.V. b ro a d c a s ts .

Emergency pow er system .

F requency d iv id e r  and d i g i t a l  d i s p la y  c lo c k s .

Time code g e n e ra to r  and b in a ry  coded decim al (BCD) to  b in a ry  
c o n v e r te r .

3 .1 6 .5  S ig n a l d i s t r i b u t i o n  c h a s s is  and p a tc h  p a n e l .

3 .1 7  B o re s ig h t System

The b o re s ig h t  system  c o n s i s t s  o f an an ten n a  and o p t i c a l  t a r g e t  mounted on 
a 7 5 f t  to w er, an r . f .  sou rce  t r a n s m i t t e r  lo c a te d  in  an equipm ent room a t  th e  
b ase  o f  th e  to w er, and  a rem ote c o n t r o l  p a n e l i n  th e  o p e ra t io n s  b u i ld in g .

T h is  equipm ent i s  u sed  in  c o n ju n c tio n  w ith  th e  o p t i c a l  system  i n  th e  8 5 f t  
a n te n n a  s t r u c t u r e  to  d e te rm in e  th e  p o in t in g  d i r e c t i o n  of th e  ra d io  a x is  o f  th e  
85 f t  an ten n a  r e l a t i v e  to  i t s  p h y s ic a l  a x i s .  I t  i s  a ls o  u sed  to  d e te rm in e  th e  
o p e r a t io n a l  s t a t u s  o f  th e  a n te n n a  t r a c k in g  system  and o f  th e  com m unications 
t r a n s m i t t in g  and re c e iv in g  sy stem s .

The o p t i c a l  t a r g e t  and th e  r . f .  source an ten n a  a re  mounted on th e  tow er i n  
th e  same r e l a t i v e  p o s i t i o n s  as th e  o p t i c a l  package in  th e  85 f t  a n ten n a  and th e  
p h y s ic a l  a x is  o f  th e  p a ra b o lo id .  The r . f .  so u rce  t r a n s m i t t e r  e x h ib i t s  h igh  
d e g re e s  o f  p h a se , lo n g  term  freq u en cy  and am p litu d e  s t a b i l i t y ,  as w e ll as th e  
h ig h  deg ree  o f  r e l i a b i l i t y  r e q u ir e d  f o r  co n tin u o u s  u n a tte n d e d  o p e ra t io n .

3 .1 6 .2

3 .1 6 .3

3 .1 6 .4



3 .18  Ground Com m unications
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Comm unications f a c i l i t i e s  in c lu d e  b o th  o n - s i te  and e x te r n a l  sy stem s.
O n -s i te  system  w i l l  p ro b a b ly  be v ia  a K ellogg  C ro ssb a r PABX w hich i s  a system  
p ro v id in g  com m unication w ith  a l l  o p e ra to r s  by te le p h o n e  o r  in te rco m m u n ica tio n  
f a c i l i t i e s  e i t h e r  in d iv id u a l ly ,  o r  i n  c o n fe re n c e  mode. T e le ty p e  and vo ice  
f re q u e n c y  system s w i l l  p ro v id e  com m unications w ith  G .S .F .C . and o th e r  
s t a t i o n s  on th e  n e tw o rk .

3 .19  Power G en era tin g  Equipm ent

Power f o r  th e  s i t e  w i l l  b e  g e n e ra te d  l o c a l l y .  A power b u ild in g  w i l l  be 
c o n s tru c te d  to  house  th e  n e c e s s a ry  d ie s e l  g e n e ra to r s  and a s s o c ia te d  sw itc h -  
g e a r .  The i n s t a l l a t i o n  w i l l  a llo w  d u a l b u s  o p e ra t io n  w ith  th e  c a p a b i l i ty  o f  
sw itc h in g  g e n e ra to r s  to  e i t h e r  b u s .  One bus w i l l  p ro v id e  power to  th e  
c r i t i c a l  s t a t i o n  equipm ent and th e  o th e r  power to  th e  s t a t i o n  u t i l i t i e s  such 
as  a i r - c o n d i t io n in g  e t c .  S u f f i c i e n t  backup c a p a b i l i ty  w i l l  be p ro v id ed  in  
th e  system  to  e n su re  t h a t  e l e c t r i c a l  re q u ire m e n ts  a re  a u to m a tic a l ly  m a in ta in ed  
d u r in g  m iss io n s  w ith o u t i n t e r r u p t i o n .

3 .20  S ta f f in g

The A pollo  T rack in g  S ta t io n  w i l l  n o t be re q u ire d  to  be  o p e ra te d  con
t in u o u s ly  e x c e p t d u rin g  a c tu a l  m is s io n s , w hich a re  ex p ec ted  to  o c c u r a t  th r e e -  
m onthly  i n t e r v a l s  and to  l a s t  f o r  ab o u t one m onth. The a n t i c ip a te d  number o f 
te c h n ic a l  p e rso n n e l r e q u i r e d  to  man th e  s t a t i o n  i s  ap p ro x im ate ly  40 . In  
a d d i t io n  ap p ro x im a te ly  20 p e rso n n e l w i l l  be r e q u ir e d  f o r  c l e r i c a l ,  c le a n in g , 
t r a n s p o r t ,  p l a n t  m ain tenance and o th e r  su p p o rt p u rp o se s .



FIGURE 1. LOCATION OF STATION AT HONEYSUCKLE, A .C . T
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FIGURE 2. STATION LAYOUT. APOLLO TRACKING STATION HONEYSUCKLE - A. C. T.
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