


SGC – The SSB People

SGC develops, manufactures, and sells high performance single sideband (SSB)
communications equipment.  For more than 25 years, the company has sold to the
marine, military, aviation, and industrial markets world wide.  Over these years,
SGC has earned an outstanding reputation for product reliability and for service
after sale.

On the cutting edge of technology, the company keeps pace with equipment
options, engineering developments, and design requirements.  Its products are the
most competitive in the entire long distance communication market.  SGC equip-
ment is presently being used by the United Nations and international relief agencies
for inter-communications in developing countries throughout the world.  Many
competitive racing vessels, as well as fishing boats, tugs, and commercial craft are
equipped with SGC equipment.  In fact, an SGC radiotelephone provided the only
communication available on a recent Polar expedition by the National Geographic
Society.

SGC supplies U.S. Government agencies, foreign governmental agencies, and
major petroleum companies throughout Asia and Latin America. In addition, SGC
supplies equipment to major international geophysical corporations and exploration
crews.

All SGC equipment is designed and manufactured in the USA, with some compo-
nents imported from different international suppliers and manufacturers.  SGC has
qualified people ready to provide technical information, assistance in selecting
equipment, and recommendations for installation.

SGC welcomes your call to discuss your HF-SSB requirements.
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Going Mobi le  in  HF is  both  ar t  and a  sc ience .  Like  any o ther
a r t  o r  s c i ence ,  t he  ach ievemen t  comes  a f t e r  yea r s  o f  voca-
t i on ,  expe r i ence ,  knowledge ,  r e s ea r ch ,  d i s c ip l i ne ,  and  pa s-
s ion.

A t  S G C ,  w e  h a v e  d e d i c a t e d  m o r e  t h a n  2 5  y e a r s  w i t h  p a s-
s ion—and a t  t imes  wi th  f rus t ra t ion—to  f ind  a  way  fo r  every-
one to  succeed in  “going mobile .”
E a c h  n e w  m o b i l e  i n s t a l l a t i o n  t h a t  h a s  b e e n  p e r f o r m e d
around  the  wor ld—from Zambia  to  remote  par t s  o f  Alaska—
h a s  f i r s t  p e r f o r m e d  h e r e  a t  o u r  h e a d q u a r t e r s  i n  B e l l e v u e ,
Wash ing ton .  F rom s leek  Mercedes  l imous ines  to  dese r t  j eeps ,
w e  h a v e  c o n f i g u r e d  a  q u i c k  m o u n t  s y s t e m  ( o u r  Q M S )  t h a t
a l lows  easy ,  e f f ic ien t ,  and  re l iab le  per formance—on the  f i r s t
t r y .

The des ign  of  the  QMS al lows fas t  and easy  ins ta l la t ion ,  e f f i-
c i ency ,  and  pe r fo rmance .  Our  goa l  has  been  to  e l imina te  the
f rus t r a t ion  and  add  the  exc i t emen t  o f  “go ing  mobi l e”  fo r  any
ins ta l l e r ,  p rac t i ca l ly  wi thou t  exper ience .  Th i s  now has  been
he lped  wi th  the  pub l i ca t ion  o f  ou r  book ,  Go Mobi le  a t  500
w a t t s .   

I  c a n n o t  t h a n k  e n o u g h  o u r  m a r k e t i n g ,  t e c h n i c a l ,  a n d  e n g i-
nee r ing  s t a f f  i n  mak ing  th i s  book  ava i l ab l e  t o  make  mob i l e
communica t i ons  ea sy .

So, Go Mobile with SGC.

Pie r re  Gora l
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C h a n g e s  i n  M o b i l e  R a d i o

In  t he  ea r ly  days  o f  r ad io ,  mob i l e  r ad io  a l so  had  i t s  humble

beg inn ings .  The  f i r s t  mob i l e  r ad io  sys t ems ,  aboa rd  pas sen-

g e r - c a r r y i n g  s h i p s ,  u s e d  l o w  a n d  m e d i u m  f r e q u e n c i e s ,  a n d

t h e  m o d e  w a s  C W  ( “ c o n t i n u o u s  w a v e ”  u s i n g  M o r s e  c o d e ) .

Spec ia l  shore  s ta t ions  ins ta l l ed  to  handle  sh ip  t ra f f i c  qu ick ly

b e c a m e  a n  i m p o r t a n t  s a f e t y  f e a t u r e ,  t h e  o b v i o u s  b e n e f i t

be ing  the  sa fe ty  o f  pas senge r s .   

T h e  f i r s t  l a n d  m o b i l e  s y s t e m s  w e r e  a b l e  o n l y  t o  r e c e i v e .

A r o u n d  1 9 2 0  s o m e  p o l i c e  a g e n c i e s  h a d  d i s p a t c h  s y s t e m s  t h a t

o p e r a t e d  a r o u n d  1 6 0 0  k i l o h e r t z .  T h e s e  e a r l y  s y s t e m s  w e r e

b u l k y ,  h e a v y ,  a n d  n o t  v e r y  e f f i c i e n t  b y  t o d a y ’ s  s t a n d a r d s ,

b u t  t h e  m a n y  b e n e f i t s  o f  m o b i l e  c o m m u n i c a t i o n s  h e l p e d  t o

acce le ra t e  t he  r ad io  a r t .  

As  a  r e su l t ,  t oday’s  sys tems  pe rmi t  f l ex ib le  communica t ions

a l m o s t  a n y w h e r e ,  w i t h  i n s t a l l a t i o n s  i n  j u s t  a b o u t  a n y t h i n g

t h a t  m o v e s — a u t o m o b i l e s ,  t r u c k s ,  e v e n  s u b - c o m p a c t s .  H i g h

f r equency  mob i l e  r ad io ,  made  more  e f f ec t i ve  w i th  t he  i n t ro-

duct ion  of  SGC’s  ex terna l  coupler  mount  ( the  QMS sys tem) ,

a l lows  long  d i s tance  communica t ion  fo r  commerc ia l ,  indus t r i-

a l ,  m i l i t a r y ,  a n d  s c i e n t i f i c  o r g a n i z a t i o n s  a s  w e l l  a s  t h e

Amateu r  Rad io  Ope ra to r— wi thou t  t he  need  fo r  t he  expen-

s ive  r epea t e r  sy s t ems  r equ i r ed  fo r  VHF and  UHF communi-

cat ions .  

This  book wi l l  guide  you through the  ins ta l la t ion  of  your  SGC

500-wa t t  mob i l e  sys t em.  I t  a l so  con ta in s  i n fo rma t ion ,  t e ch-

n i q u e s ,  a n d  p r o c e d u r e s  t h a t  a p p l y  t o  r a d i o  g e a r  f r o m  o t h e r

m a n u f a c t u r e r s :

•  Chap te r  2  he lps  you  to  see  your  veh ic l e  a s  a  s i t e  fo r  a  

500 -wa t t  mob i l e  i n s t a l l a t i on .
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C h a p t e r  1  



•  C h a p t e r  3  o n  D . C .  p o w e r  g i v e s  i m p o r t a n t  p o w e r  s u p p l y

i n f o r m a t i o n  t o  e n s u r e  m a x i m u m  e q u i p m e n t  p e r f o r-

m a n c e .

•  C h a p t e r  4  o n  a n t e n n a s  a n d  g r o u n d s  e n a b l e s  y o u  t o  o p t i-

mize  your  ins ta l la t ion ,  inc luding  cr i t i ca l  in format ion  on

p r o p e r  g r o u n d i n g  t e c h n i q u e s  a n d  p r o c e d u r e s  f o r  m a x i-

m u m  s y s t e m  p e r f o r m a n c e .  

•  C h a p t e r  5  p r o v i d e s  p o i n t e r s  o n  n o i s e  a n d  v i b r a t i o n  t h a t

could  a f fec t  your  ins ta l la t ion .

•  C h a p t e r  6  o n  e q u i p m e n t  m o u n t i n g  g i v e s  g e n e r a l  a s  w e l l  a s

spec i f ic  in format ion  on  p lanning ,  ins ta l l ing ,  and  secur-

i n g  y o u r  r a d i o  s y s t e m .

•  Chapter  7  provides  ins ta l la t ion  t ips  for  ins ta l l ing  the  SGC

5 0 0 - w a t t  s y s t e m  i n  a  r e p r e s e n t a t i v e  r a n g e  o f  a u t o m o-

b i l e s :  C h e v r o l e t ’ s  G E O  M e t r o ,  J e e p ’ s  C h e r o k e e ,  a n d

C h e v r o l e t ’ s  G E O  T r a c k e r ,  a n d  a  C a d i l l a c  m o d e l .   I t

i n c l u d e s  i n s t a l l a t i o n  t i p s  o n  o t h e r  m a n u f a c t u r e r s ’

r ad ios  i n  ou r  mob i l e  500-wa t t  i n s t a l l a t i ons .

•  C h a p t e r  8  d i s c u s s e s  t h e  a l t e r n a t i v e  1 5 0  w a t t  m o b i l e  i n s t a l-

la t ion .

T h i s  b o o k  s u p p l e m e n t s  t h e  d o c u m e n t a t i o n  p r o v i d e d  w i t h

S G C  e q u i p m e n t  a n d  r e f e r s  t o  t h o s e  m a n u a l s  a s  n e e d e d .

Ensu re  t ha t  you  have  t hem c lo se  a t  hand .  P l ea se  r ev i ew  th i s

en t i r e  book  be fo re  s t a r t ing  your  in s t a l l a t ion .  
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O r i e n t i n g  Y o u r s e l f  t o  5 0 0  w a t t s

i n  Y o u r  V e h i c l e

Afte r  pu rchas ing  your  SGC 500-wa t t  mobi l e  sys tem,  you  wi l l

u n d o u b t e d l y  b e  a n x i o u s  t o  i n s t a l l  i t  a s  q u i c k l y  a s  p o s s i b l e

a n d  b e g i n  o p e r a t i o n .

H o w e v e r ,  w e  r e c o m m e n d  t h a t  y o u  f i r s t  s p e n d  s o m e  t i m e  i n

r e v i e w i n g  t h e  d e s i g n  a n d  l a y o u t  o f  y o u r  v e h i c l e ,  t h e n  i n

p lanning  a  log ica l  ins ta l l a t ion  scheme.  The  p lann ing  t ime  you

spend  be fo r ehand  cou ld  s ave  you  hou r s  o f  r e i n s t a l l a t i on  t ime

l a t e r .

F i g u r e  1  —  T h e  c o m p o n e n t s  o f  t h e

5 0 0 - w a t t  m o b i l e  s y s t e m

This  book  wi l l  a ss i s t  you  in  p lann ing  and  ins ta l l ing  your  sys-

t e m

•  by  cove r ing  impor t an t  a spec t s  o f  mob i l e  i n s t a l l a t i ons ,  and

•  by  i d e n t i f y i n g  s o m e  c o m m o n  d i f f i c u l t i e s  y o u  m a y

encoun te r .  In s t a l l a t i ons  w i l l  va ry  s l i gh t ly  be tween  one  

veh i c l e  and  ano the r ,  bu t  t he se  p r inc ip l e s  shou ld  app ly  

to al l .
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SG-2000
transceiver

Mobile head

SmartCube
500-watt
amplifier

QMS: SG-235
antennacoupler

SG-303 mobile
antenna

 

Power supply
  (batteries;
   solenoid)
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E n g i n e  C o m p a r t m e n t

Open  the  hood  and  t ake  a  c lose  look  a t  the  eng ine  and  e l ec-

t r i c a l  s y s t e m  l a y o u t .  ( W e  d i s c u s s  n o i s e  s u p p r e s s i o n  f r o m

such  e l emen t s  a s  spa rk  p lugs  and  the  ign i t ion  co i l  i n  Chap te r

5 . )

F i r e w a l l  o p e n i n g s . Look  a t  t he  s eve ra l  pene t r a t i ons  o f  t he

f i r ewa l l  where  wi re s  and  hoses  pas s  t h rough .  These  loca t ions

w i l l  b e c o m e  i m p o r t a n t  l a t e r  a s  y o u  r o u t e  t h e  c a b l e  f r o m  t h e

a u x i l i a r y  b a t t e r y  t o  t h e  m a i n  b a t t e r y  t e r m i n a l s .

M o u n t i n g  p o i n t s . Look for  “secure”  mount ing  po in t s  which

o f f e r  s t r u c t u r a l  i n t e g r i t y — l i k e  f l a t  s h e e t  m e t a l  a r e a s  o r

b racke t s  t ha t  cou ld  be  u sed  t o  suppor t  t he  so l eno id .

T h e  e n g i n e  c o m p a r t m e n t s  o f  m a n y  c a r s  a r e  q u i t e  s m a l l ,  a n d

c rammed  fu l l  o f  componen t s .  They  a l so  employ  un ibody  con-

s t ruc t i on .  Because  t he  body  i s  f o rmed  in to  cu rves  and  bends

t o  a c c o m m o d a t e  s u s p e n s i o n  a n d  d r i v e  t r a i n  c o m p o n e n t s ,

f i n d i n g  a  f l a t  l o c a t i o n  m a y  b e  d i f f i c u l t ,  b u t  d o n ' t  g i v e  u p

r igh t  away .  Many  moun t ing  pos s ib i l i t i e s  a r e  no t  immed ia t e ly

obvious .  Try  to  loca te  the  so leno id  as  fa r  as  poss ib le  away

from the  ign i t ion  co i l  to  reduce  no ise  p ickup .

D r i v e r ’ s  C o m p a r t m e n t  

C a b l e  r u n s . P l a n  t o  r o u t e  y o u r  c a b l e  r u n s  b e n e a t h  i n t e r i o r
mold ings  o r  ca rpe t ing ,  i f  poss ib le .  Running  benea th  mold ings
keeps  cab l e s  ou t  o f  s i gh t  and  p ro t ec t s  t hem f rom pu l l i ng  and
k ick ing  when  peop le  en te r  o r  ex i t  t he  veh ic l e .

F a s t e n e r s  a n d  m o l d i n g s .  N e w e r  a u t o m o b i l e s  m a k e  w i d e-
s p r e a d  u s e  o f  p o l y m e r - b a s e d  m o l d i n g s  a n d  f i x t u r e s .  T h e s e
i n s t a l l a t i o n s  u s e  v a r i o u s  k i n d s  o f  f a s t e n e r s  a n d  l o c k i n g
mechan i sms  to  ho ld  them in  p l ace—unl ike  o lde r  ( and  some-
t i m e s  m o r e  s t r a i g h t - f o r w a r d )  s c r e w - f a s t e n e r s .



R e m o v i n g  a  p a n e l : I f  y o u  a r e  u n s u r e  h o w  t o  r e m o v e  a

m o l d i n g  o r  p a n e l ,  d o n ’ t  u s e  f o r c e  o r  t r y  p r y i n g  i t  w i t h  a n

i m p r o p e r  t o o l .  Y o u  m a y  m a r  t h e  s u r f a c e  o f  t h e  p l a s t i c  o r

damage  the  f a s t ene r s ,  some  o f  wh ich  use  sma l l  l ock ing  t abs

o r  c l i p s  ca s t  i n to  t he  pane l s .  Spec i a l  t oo l s  a r e  ava i l ab l e  t o

r e m o v e  p a n e l s  w i t h o u t  d a m a g e .

D r i v i n g  s a f e t y . K e e p  d r i v i n g  s a f e t y  i n  m i n d :  e n s u r e  t h a t

the  t r ansce ive r ,  con t ro l  head ,  ampl i f i e r ,  and  an tenna  coup le r

do  not  b lock  your  f ie ld  of  v is ion  ( f ront ,  s ide ,  or  rear ) ,  do  not

b l o c k  y o u r  a b i l i t y  t o  s e e  t h r o u g h  s i d e - v i e w  a n d  r e a r - v i e w

mi r ro r s ,  and  do  no t  i n t e r f e r e  w i th  t he  ope ra t i on  o f  gea r sh i f t

o r  peda l s .

L o c a t i n g  t h e  c o n t r o l  h e a d :  The  PowerTa lk  con t ro l  head  i s

your  “command  and  con t ro l”  l ink  to  the  SG-2000  t r ansce ive r .

I t s  l a rge  h igh -  v i s ib i l i t y  f r equency  d i sp l ay  and  rugged  sp in-

n e r  t u n i n g  k n o b  m a k e s  o p e r a t i o n  i n  a  m o b i l e  e n v i r o n m e n t

sa f e  and  ea sy .  

T h e r e  a r e  m a n y  l o c a t i o n s  p o s s i b l e  f o r  m o b i l e  o p e r a t i o n :

be low  the  da sh ,  on  t he  da sh ,  above  t he  da sh ,  and  ove rhead .

Choose  a  sa fe  loca t ion  tha t  wi l l  ne i the r  in te r fe re  wi th  your

v i ew  o f  t he  road  no r  hampe r  veh i c l e  ope ra t i on .

M o u n t i n g  t h e  c o n t r o l  h e a d : T h e  c o n t r o l  h e a d  c a n  b e

i n s t a l l e d  e i t h e r  o n  a  m o u n t i n g  b r a c k e t  o r  o n  a n  a d j u s t a b l e

s u c t i o n - c u p  m o u n t i n g  a r m  f o r  d a s h b o a r d  o r  w i n d o w  s u r-

faces. (SGC Catalog No. 04-25) 

E x t e r i o r

T h e  Q M S  a n t e n n a / c o u p l e r  c o n f i g u r a t i o n  f e a t u r e s  a  u n i q u e

s t r a p - m o u n t i n g   s y s t e m .  N o  o t h e r  m a n u f a c t u r e r  p r e s e n t l y

o f f e r s  a  s y s t e m  u t i l i z i n g  t h i s  a p p r o a c h .  T h e  Q M S  s y s t e m

a f f o r d s  t h r e e  i m p o r t a n t  a s p e c t s  t h a t  c o n c e r n  a v i d  m o b i l e

o p e r a t o r s / c a r  o w n e r s :
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•  E f f i c i e n t ,  a l l - b a n d ,  h i g h - p o w e r  p e r f o r m a n c e  u s i n g  a

p r o v e n  a n t e n n a  d e s i g n  w i t h  b o t h  e l e c t r i c a l  a n d  m e c h a n i-

ca l  i n t eg r i t y  unde r  t he  mos t  adve r se  d r iv ing  cond i t i ons .

•  Easy  t r anspor t ab i l i t y  f rom one  veh ic l e  t o  t he  nex t .  The

Q M S  m o u n t i n g  s y s t e m  c a n  b e  c o n s i d e r e d  “ s e m i - p e r m a-

n e n t ”  b e c a u s e  i t s  s u c t i o n  c u p s  a n d  s t r a p p i n g  a l l o w

r e m o v i n g  t h e  e n t i r e  u n i t  f r o m  o n e  v e h i c l e  f o r  i m m e d i a t e

ins ta l la t ion  on  another .  The  QMS goes  in  p lace ,  and  s tays

in  p lace ,  un t i l  you  need  to  move  i t .

•  Non- in t rus ive  moun t ing  des ign .  The  QMS sys tem a l lows

you  t o  en joy  mob i l e  ope ra t i on  w i thou t  dep rec i a t i ng  you r

v e h i c l e ’ s  v a l u e  w i t h  u n s i g h t l y  h o l e s ,  w i t h  s c r a p e s  a n d

s c u f f s  f r o m  m a g n e t i c  o r  o t h e r  m o u n t i n g  t e c h n i q u e s .

Dr i l l ing  body pane l  ho les  in  a  $20 ,000  vehic le  to  accom-

moda t e  a  $20  f i t t i ng  i s  no t  some th ing  even  t he  mos t  av id

mob i l e  ope ra to r  wou ld  accep t .

M o u n t i n g  l e d g e s  f o r  Q M S  s t r a p s  a n d  h o o k s . Suc t i on

c u p s  f o r m  o n e  h a l f  o f  t h e  Q M S  a n c h o r i n g  s y s t e m ;  n y l o n

s t r a p s  f i n i s h  t h e  j o b .  I n c l u d e d  w i t h  y o u r  Q M S  s y s t e m  a r e

s e v e r a l  p l a s t i c - c o a t e d  s t e e l  h o o k s .  T h e  n y l o n  s t r a p s  l o o p

t h r o u g h  t h e s e ,  a n d  t h e  h o o k s  h o l d  o n t o  l e d g e s  t o  f o r m  a

secu re  ancho r  po in t  f rom wh ich  t o  t i gh t en  t he  s t r ap  t ens ion .

On mos t  compac t  veh ic les  (espec ia l ly  ones  wi th  ha tchbacks) ,

moun t  the  QMS un i t  on  the  l e f t  r ea r  s ide  window.  Each  o f

four  s t r aps  wi l l  t i e  t o  the  f ron t  door  f r ame ,  to  the  ha tchback ,

to  t he  whee l  we l l  ( f ende r ) ,  and  e i the r  t o  t he  roo f  o r  t o  t he

l o w e r  b o d y  e d g e .

For  th is  ins ta l la t ion ,  f ind  body panel  edges  or  “ l ips”  on  which

t h e  s t e e l  h o o k s  w i l l  c a t c h  a n d  a n c h o r .  W i t h  a  l i t t l e  b i t  o f

e x p l o r a t i o n  a n d  i n g e n u i t y  o n  y o u r  p a r t ,  y o u  c a n  f i n d  t h e

e d g e s  n e e d e d  t o  s e c u r e  t h e  h o o k s  a n d  m o u n t i n g  s t r a p s .  
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F i g u r e  2  —  H o o k s  c a n  a t t a c h  b e n e a t h  d o o r  g a s k e t s

L o o k  u n d e r  r u b b e r  g a s k e t s : T r y  l i f t i n g  u p  t h e  r u b b e r  s e a l-

i n g  g a s k e t  t h a t  g o e s  a r o u n d  t h e  r e a r  h a t c h  a n d  d o o r  o p e n-

ings .  Undernea th  you  wi l l  f ind  a  “kni fe -edge”  s t r ip  o f  meta l :

t h e  h o o k s  o f t e n  m a t e  w e l l  t h e r e .  I n  m o s t  c a s e s  t h e  r u b b e r

s t r ipp ing  can  s l ip  back  ove r  t he  kn i f e  edge  wi thou t  a f f ec t ing

d o o r / h a t c h  c l o s i n g  o r  p r o p e r  s e a l i n g .  T h e  s t e e l  h o o k s  a r e

f l ex ib l e  enough  tha t  t hey  can  be  s l i gh t ly  ben t  o r  shaped  to

the  p rope r  ang l e  t o  a l l ow  a  cus tom f i t  on  t he  doo r /body  edge

of  your  veh ic le .  Use  a  v i se -gr ip  and  a  l a rge  pa i r  o f  p l ie r s  to

d o  t h i s .  T r y  t o  g e t  t h e  a n g l e  r i g h t  t h e  f i r s t  t i m e  b e c a u s e

r e p e a t e d  b e n d i n g  w i l l  s t r e s s - w e a k e n  t h e  s t e e l .

S t r a p s  a r e  a b r a s i o n - r e s i s t a n t :  T h e  p r o s p e c t  o f  h a v i n g  a

door  o r  ha t ch  c lose  ove r  t he  QMS moun t ing  s t r aps  may  bo th-

e r  y o u  a t  f i r s t ,  b u t  p l e a s e  r e a l i z e  t h a t  t h e y  a r e  a b r a s i o n

re s i s t an t ,  and  two  s t r aps  have  a  combined  t h i cknes s  o f  on ly

a b o u t  4  m m ,  w h i l e  t h e y  r e t a i n  a  t e n s i l e  s t r e n g t h  o f  o v e r

1 0 0 0  p o u n d s .

B o d y  o p e n i n g s  f o r  c a b l e  l e a d - t h r o u g h . S e v e r a l  l e a d s

mus t  go  f rom the  SG-235  coup le r  ( ins ide  the  QMS)  th rough

the  veh ic le  body  to  connec t  to  the  SG-500  PowerCube ,  SG-

2000  Transce ive r ,  and  veh ic le  g round  (chass i s ) .  Wi th in  one
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shea th  run  a  mul t i - conduc to r  cab le ,  the  RF  coax  l ead  (wi th in

one  shea th ) ,  and  a  b ra ided  s t r ap  fo r  RF  g round ing .

P r e - e x i s t i n g  h o l e s : Not ice  some  p re -ex i s t ing  ho le s  may  be

p re sen t  i n  t he  veh ic l e  body .  They  a r e  u sed  fo r  ven t i l a t i on  o r

f o r  w i r i n g  l e a d - t h r o u g h s  f r o m  o p t i o n s  t h a t  m a y  o r  m a y  n o t

b e  a v a i l a b l e  o n  y o u r  v e h i c l e .  T r y  t o  u t i l i z e  t h e s e  f i r s t ,

ins tead  of  d r i l l ing  any  ho les  in  your  ca r .  

I n c o n s p i c u o u s  h o l e s : A n o t h e r  i d e a  i s  t o  l o c a t e  a  d o o r

“kni fe -edge”  or  l ip  and  f i le  a  “s lo t”  jus t  wide  enough for  a

c a b l e  t o  p a s s  t h r o u g h .  I n  m a n y  i n s t a n c e s  t h e  r u b b e r  s e a l i n g

s t r ip  can  be  re ins ta l l ed  to   cover  the  cab le .

G r o u n d i n g  s t r a p .  T h e  i m p o r t a n c e  o f  t h e  b r a i d e d  R F

ground ing  s t r ap  canno t  be  ove r -emphas ized—a good  e l ec t r i-

ca l  and  mechan ica l  connec t ion  to  the  veh ic le  chass i s  mus t  be

f o u n d .  ( S e e  C h a p t e r  4  f o r  d e t a i l e d  t r e a t m e n t  o f  m o b i l e

g rounds . )  

The  cab le  i s  f l a t  and  f l ex ib le  enough  to  f eed  th rough  mos t

door /ha tch  edges  wi thou t  a f fec t ing  door  c losure .  S l ip  a  long

s l eeve  o f  hea t - sh r i nk  t ub ing  on to  t he  b r a id  a long  t he  l eng th

tha t  w i l l  be  d i r ec t ly  exposed  to  the  a i r  and  door  sea l ing  su r-

f a c e s  ( 8  t o  1 0  i n c h e s  s h o u l d  s u f f i c e ) .  T r y  t o  g r o u n d  t h e

bra ided  cab le  to  the  chass i s  us ing  ex i s t ing  bo l t s  and  sc rews ,

w h e n  p o s s i b l e .  P r e p a r e  t h e  a r e a  w h e r e  t h e  b r a i d e d  s u r f a c e

w i l l  c o n t a c t  b y  s a n d i n g  a w a y  t h e  p a i n t  a n d  p r i m e r  u n t i l

s h i n y ,  b a r e  m e t a l  a p p e a r s .

A  pa r t  i n  t he  b ra id  l a rge  enough  to  pas s  a  s c r ew o r  bo l t  c an

b e  m a d e  b y  s i m p l y  p u s h i n g  s t r a n d s  a p a r t  w i t h  a  s m a l l

po in t ed  ob jec t  ( such  a s  a  ba l l -po in t  pen )  t o  accommoda te  t he

f a s t e n e r .  R e m e m b e r  t o  r e - t i g h t e n  a n y  b o l t s  o r  s c r e w s  f i r m l y
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D C  P o w e r  S u p p l y  S y s t e m

f o r  a  M o b i l e  I n s t a l l a t i o n  

Because  your  veh ic le ‘s  e lec t r ica l  sys tem has  a  l imi ted  capac i-

t y ,  i t  i s  i m p o r t a n t  t o  u n d e r s t a n d  t h e  p o w e r  r e q u i r e m e n t s  o f

you r  mob i l e  r ad io  i n s t a l l a t i on .  I nadequa t e  power  t o  t he  sy s-

t e m  c a n  r e n d e r  t h e  b e s t  r a d i o  e q u i p m e n t  u s e l e s s .  

Le t ’ s  f i r s t  t ake  a  l ook  a t  t he  ba t t e ry  and  cha rg ing  sys t em on  a

l a t e r  mode l  veh ic l e .  Typ ica l  sys t ems  have  a  l ead  ac id  ba t t e ry

tha t ,  o f  cou r se ,  i s  u sed  to  s t a r t  t he  eng ine  and  tha t  t akes  up

the  e l ec t r i ca l  s l ack  a t  l ow  eng ine  speeds  when  the  a l t e rna to r

m a y  n o t  p r o v i d e  e n o u g h  p o w e r  t o  o p e r a t e  t h e  e l e c t r i c a l

accessor ies .  

M e a s u r i n g  Y o u r  V e h i c l e ’ s  R e q u i r e m e n t s

Your  vehic le’s  accessor ies  typica l ly  draw th is  much DC cur-

r e n t :  

H e a d l i g h t  s y s t e m  1 5  a m p s
H e a t e r  f a n 7  a m p s
W i n d s h i e l d  W i p e r  6  a m p s
A i r  C o n d i t i o n e r  1 5  a m p s  o r  m o r e
E l e c t r i c  d e f r o s t e r  1 0  a m p s  o r  m o r e
R a d i o - S t e r e o 5  a m p s
S t a r t i n g  m o t o r 2 0 0  a m p s   o r  m o r e

A s  y o u  c a n  s e e ,  t h e  m a x i m u m  l i k e l y  w i n t e r t i m e  c u r r e n t  d r a w

i n  n o r m a l  v e h i c l e  o p e r a t i o n  i s  a r o u n d  4 5  t o  5 5  a m p s .  T h e

e x c e p t i o n  i s  t h e  s t a r t e r  m o t o r ,  w h i c h  d r a w s  v e r y  h i g h  c u r-

ren t  bu t  fo r  on ly  shor t  pe r iods .  Today’s  a l t e rna to r s  can  eas i ly

p r o v i d e  t h i s  m u c h  c u r r e n t ,  a n d  o f t e n  m u c h  m o r e .  ( A l t e r n a t o r

capac i ty  i s  u sua l ly  ind ica ted  on  a  p l a t e  a t t ached  to  the  a l t e r-

na tor  i t se l f . )  

C h a p t e r  3  



Our  Geo  Tracke r  and  Met ro  in s t a l l a t i ons  bo th  have  55  amp

a l t e r n a t o r s .  S u c h  t y p i c a l  5 5 - a m p  a l t e r n a t o r s  l e a v e  a b o u t  1 0

amps  in  r e se rve .  Automobi les  wi th  accessor i e s  l ike  a i r  cond i-

t i o n i n g ,  p o w e r  w i n d o w s ,  a n d  p o w e r  s e a t s ,  m a y  h a v e  a l t e r n a-

t o r  c apac i t y  up  t o  100  amps .  

C u r r e n t  r e q u i r e m e n t s . O u r  5 0 0 - w a t t  s y s t e m  h a s  t h e s e

c u r r e n t  r e q u i r e m e n t s :

S G - 2 0 0 0  T r a n s c e i v e r 1 6  A  ( t r a n s m i t )  
0 . 8 A  ( r e c e i v e )

5 0 0  W  P o w e r  C u b e 4 0  A  a v e r a g e  ( S S B )
9 0  A  p e a k  

S G - 2 3 5  C o u p l e r 0 . 9  A

Fi f ty - seven  to  107  amps  i s  a  lo t  o f  cur ren t .  Bu t  don’ t  wor ry ;

t h e s e  h i g h  c u r r e n t  d e m a n d s  o c c u r  o n l y  d u r i n g  t r a n s m i t t i n g .

Ju s t  a s  t he  s t a r t i ng  mo to r  needs  h igh  cu r r en t  f o r  on ly  sho r t

p e r i o d s ,  t h e  t r a n s m i t t e r  s y s t e m  c a n  g e t  e n o u g h  p o w e r  f r o m

t h e  b a t t e r y  s y s t e m ,  w h i c h   t a k e s  u p  t h e  s l a c k  b e t w e e n  p e a k

d e m a n d s  a n d  a v e r a g e  d e m a n d s  f o r  p o w e r .  T h e  d u t y  c y c l e  f o r

typica l  rad io  opera t ion  i s  much less  than  50%.  That  i s ,  we  l i s-

t en  a  lo t  and  t r ansmi t  r e l a t ive ly  l i t t l e .  

C u r r e n t  a t  i d l e : Ful l  cha rg ing  ou tpu t  i s  no t  ava i l ab le  when

t h e  e n g i n e  i s  i d l i n g .  I f  y o u  m u s t  o p e r a t e  “ m o b i l e  a t  r e s t , ”

c o n s i d e r  m a k i n g  s o m e  t e m p o r a r y  p r o v i s i o n  t o  i n c r e a s e  y o u r

eng ine  id l e  speed .

T e s t i n g  Y o u r  E l e c t r i c a l  S y s t e m

Befo re  you  beg in  you r  i n s t a l l a t i on ,  we  r ecommend  tha t  you

pe r fo rm a t  l ea s t  a  cu r so ry  t e s t  o f  your  cha rg ing  sys t em.  Fo r

th is  you wi l l  need  a  DC vol t  meter .  F i rs t ,  run  the  vehic le  long

e n o u g h  f o r  t h e  e n g i n e  t o  r e a c h  n o r m a l  o p e r a t i n g  t e m p e r a-

tu re .  Then ,  p rov ide  a  load  fo r  the  a l t e rna to r .  

•  Do  th i s  by  tu rn ing  on  some of  your  veh ic le ’ s  accessor ies .

Runn ing  the  a i r  cond i t ione r  (o r  hea te r  f an  on  h igh)  a s
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wel l  a s  t he  head l igh t s  w i l l  d e m a n d  a b o u t  2 5  t o  3 0

a m p s  f r o m  y o u r  a l t e r n a t o r .  

•  Nex t ,  b r ing  the  eng ine  speed  up  ju s t  above  no rma l  i d l e—

abou t  1200  RPM.  

•  A l low  a  minu t e  f o r  t he  sy s t em to  s t ab i l i z e ;  t hen  measu re

the  vo l tage  ac ross  the  po les  o f  the  veh ic le  ba t t e ry .  You

shou ld  see  a t  l eas t  13 .6  V .  Many  charg ing  sys tems  wi l l

ope ra t e  a t  a  h ighe r  vo l t age  bu t  shou ld  no t  exceed  14 .6  V .

I f  your  sys tem fa l l s  wi th in  th i s  r ange ,  i t  i s  p robab ly  func t ion-

ing  wel l .  I f  no t ,  i t  wi l l  need  fur ther  d iagnos is  and  repa i r .  Note

t h a t  o n e  o f  t h e  m o s t  c o m m o n  r e a s o n s  f o r  a  l o w  o u t p u t  f r o m

t h e  c h a r g i n g  s y s t e m  i s  a  w o r n  o r  i m p r o p e r l y  t e n s i o n e d  a l t e r-

n a t o r  d r i v e  b e l t .  

I f  your  cha rg ing  sys t em i s  func t ion ing ,  and  you  a re  a  typ ica l

r a d i o  u s e r ,  y o u  w i l l  b e  a b l e  t o  o p e r a t e  t h e  5 0 0 - w a t t  s y s t e m

wi thou t  any  modi f i ca t ion  to  the  cha rg ing  sys t em.  In  spec ia l

i n s t a n c e s ,  w h e r e  t h e  t r a n s m i t t e r  o p e r a t e s  f o r  e x t e n d e d  k e y -

down per iods ,  i t  may  be  necessa ry  to  ins ta l l  a  spec ia l ,  h igh

c a p a c i t y  a l t e r n a t o r .  ( R e m e m b e r  t h a t  t h e  c u r r e n t  r e q u i r e-

m e n t s  f o r  a n  S G - 2 0 0 0  d r i v i n g  t h e  S G - 5 0 0  c a n  e x c e e d  1 0 0

amps—four  t imes  tha t  r equ i red  to  run  au tomobi l e  accesso r i e s .

At  10 .0  VDC,  the  ampl i f ie r  wi l l  d rop  of f - l ine  due  to  under-

v o l t a g e .  T h e  a u x i l i a r y  b a t t e r y  m a i n t a i n s  t h e  r e q u i r e d  c u r r e n t

n e e d e d  t o  p o w e r  t h e  5 0 0  w a t t  s y s t e m . )

I s o l a t i n g  t h e  A u x i l i a r y  B a t t e r y

Our  sugges t ed  i n s t a l l a t i on  o f  t he  500  Wat t  sy s t em and  add i-

t i o n a l  a u x i l i a r y  b a t t e r y ,  a l o n g  w i t h a  “smar t”  so lenoid ,  wi l l

n o t  o n l y  i n s u r e  e n o u g h  p o w e r  f o r  a  w h o p p i n g  s i g n a l  f r o m

your  r ad io  sys t em bu t  w i l l  p rov ide  fo r  a  “ jump  s t a r t ”  capab i l-

i t y  j u s t  i n  ca se  you r  ma in  ba t t e ry  becomes  d i s cha rged .

The  so l eno id  r equ i r e s  connec t ions  on ly  to  t he  ma in  ba t t e ry ,

a u x i l i a r y  b a t t e r y ,  s t a r t e r  s w i t c h ,  a n d  g r o u n d .  I t  w i l l  w o r k
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wel l  on  any  conven t i ona l  12V au tomo t ive  sy s t em.

F i g u r e  3 —  T h e " s m a r t "

s o l e n o i d  i s o l a t e s  t h e

b a t t e r i e s

“ S m a r t ”  s o l e n o i d  f e a t u r e s . T h e  “ s m a r t ”  s o l e n o i d  o f f e r s

fu l ly  au toma t i c  swi t ch ing  o f  t he  aux i l i a ry  ba t t e ry  sys t em.  I t

a l s o  p r o t e c t s  t h e  c h a r g i n g  s y s t e m  f r o m  d a m a g e  r e s u l t i n g

f rom exces s ive  cu r r en t  due  to  h igh  d i scha rge  r a t e .

F i g u r e  4  —  F l o w  c h a r t  o f  5 0 0 - w a t t  s y s t e m  s h o w i n g

s o l e n o i d  a n d  a u x i l i a r y  b a t t e r y

H o w  i t  w o r k s . T h e  s m a r t  s o l e n o i d  m o n i t o r s  t h e  c h a r g i n g

s y s t e m  v o l t a g e .  W h e n  t h e  c h a r g i n g  s y s t e m  i s  n o t  o p e r a t i n g

( e n g i n e  o f f  a n d  s y s t e m  v o l t a g e  b e l o w  1 2 . 8 V ) ,  t h e  s o l e n o i d

opens .  

C h a r g i n g :  W h e n  t h e  c h a r g i n g  s y s t e m  i s  o p e r a t i n g  ( e n g i n e

on) ,  t he  so leno id  wi l l  connec t  t he  ma in  ba t t e ry  and  the  aux i l-

i a r y  b a t t e r y ,  a l l o w i n g  t h e  a u x i l i a r y  b a t t e r y  t o  c h a r g e .  T h e

so leno id  engages  a t  abou t  12 .8V.
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Switch



“ J u m p  s t a r t ” : The  so l eno id  wi l l  connec t  t he  ba t t e r i e s  when

t h e  m a i n  b a t t e r y  v o l t a g e  i s  m o r e  t h a n  1  V  b e l o w  t h e  a u x i l-

i a ry  ba t t e ry  vo l t age  and  the  s t a r t e r  swi t ch  i s  c losed .  Th i s  i s

t he  “ jump  s t a r t ”  mode .  (An  op t i ona l  r emo te  l i gh t  cou ld  be

ins ta l led  to  moni tor  th i s  condi t ion . )

S y s t e m  p r o t e c t i o n :  The  Smar t  So leno id  p ro tec t s  t he  cha rg-

i n g  s y s t e m  b y  o p e n i n g  t h e  c i r c u i t  b e t w e e n  t h e  m a i n  a n d

a u x i l i a r y  b a t t e r i e s  i f  t h e  c h a r g i n g  s y s t e m  v o l t a g e  d r o p s

b e l o w  1 2 . 8 V  e v e n  w h e n  t h e  e n g i n e  i s  r u n n i n g .

B e n e f i t s

T h i s  s y s t e m  o f f e r s  s e v e r a l   b e n e f i t s .  P r o b a b l y  t h e  m o s t

impor t an t  i s  t ha t  t he  aux i l i a ry  ba t t e ry  can  be  l oca t ed  ad j a-

c e n t  t o  t h e  5 0 0 - w a t t  s y s t e m ,  s a v i n g  m u c h  l a b o r  a n d  e x p e n s e

i n  t h e  p o w e r  c a b l i n g  n e c e s s a r y  t o  p r o v i d e  t h e  h i g h  c u r r e n t

d e m a n d e d  b y  t h e  r a d i o  s y s t e m .  A d d i t i o n a l l y ,  t h i s  m e t h o d

p r o v i d e s  a  f u l l y  c h a r g e d  b a c k u p  b a t t e r y  i n  t h e  e v e n t  t h a t

e i the r  one  o f  the  ba t t e r i e s  i s  acc iden ta l ly  d i scharged .

As  you  can  see  by  F igure  4 ,  t he  so leno id  connec t s  the  ma in

a n d  a u x i l i a r y  b a t t e r i e s  t o g e t h e r  t o  p r o v i d e  a  “ j u m p  s t a r t ”

f e a t u r e .  

D i f f e r e n c e  f r o m  p r e v i o u s  S G C  p u b l i c a t i o n s . SGC

a d d r e s s e d  t h e  m o b i l e  p o w e r  s u p p l y  i n  a  d i f f e r e n t  a n d  l e s s

e f fec t ive  way  in  the  SG-500  Smar tPowerCube  manua l  (Sec t .

7 . 3  a n d  7 . 4 )  W e  n o w  r e c o m m e n d  t h e  s o l e n o i d  i n s t a l l a t i o n

d e s c r i b e d  a b o v e .

E v a l u a t i n g  B a t t e r i e s

Lead  ac id  ba t t e ry .  The  l ead  ac id  ba t t e ry  in  your  veh ic l e  i s

spec i f i ca l l y  de s igned  to  p rov ide  t o  t he  s t a r t i ng  mo to r  h igh
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cur ren t  fo r  shor t  pe r iods  o f  t ime .  The  se rv ice  l i f e  o f  a  s t an-

d a r d  a u t o m o t i v e  b a t t e r y  m a y  b e  s h o r t e n e d  c o n s i d e r a b l y  b y

con t inuous  deep  d i scha rge  and  recha rge  cyc les .  Th i s  type  o f

b a t t e r y  w i l l  w o r k  a s  a n  a u x i l i a r y  b a t t e r y  t o  p o w e r  y o u r

rad io  sys t em bu t  i s  l e s s  t han  idea l .

D e e p  c y c l e  b a t t e r y .  W e  r e c o m m e n d  t h a t  y o u  u s e  e i t h e r  a

deep  cyc le  mar ine /RV ba t t e ry  o r  a  Ge l  Ce l l  des igned  fo r  th i s

purpose .  Gel  Cel l s  a re  s imi lar  to  convent ional  lead  ac id  ba t-

t e r i e s ,  excep t  tha t  the  e lec t ro ly te  i s  in  a  j e l l ed  s t a te .  Whereas

l i q u i d  e l e c t r o l y t e  b a t t e r i e s  m u s t  r e m a i n  u p r i g h t ,  s o m e  g e l

ce l l s  may  be  moun ted  in  any  pos i t i on .  

E x p l o s i v e  g a s . Gas  e scap ing  f rom ba t t e r i e s  may  be  exp lo-

s i v e .  K e e p  f l a m e  a n d  s p a r k s  a w a y .  B e c a u s e  b a t t e r y  e l e c-

t ro ly te  i s  chemica l ly  ac t ive  ( su l fur ic  ac id) ,  i t  i s  necessary  to

keep  the  ba t t e ry  c l ean .  E lec t ro ly te  co l l ec t ed  on  ba t t e ry  pos t s

can  be  neu t ra l i zed  wi th  bak ing  soda ,  bu t  do  no t  a l low th i s  to

e n t e r  t h e  b a t t e r y .  
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C a u t i o n : A l w a y s  w e a r  e y e  p r o t e c t i o n  a n d

r u b b e r  g l o v e s  w h e n  w o r k i n g  w i t h  b a t t e r i e s .

M a k e  s u r e  t h a t  y o u  r e a d  t h e  b a t t e r y  m a n u f a c-

t u r e r ' s  i n s t r u c t i o n s  a n d  w a r n i n g s .



A n t e n n a s  a n d  G r o u n d s

A n t e n n a s  f o r  H F  M o b i l e  I n s t a l l a t i o n s
A n  a n t e n n a  d o e s  n o t  h a v e  t o  b e  a  p h y s i c a l  q u a r t e r  w a v e-

l eng th  i n  o rde r  t o  work  e f f i c i en t l y :  sho r t ened  an t ennas  can

b e  u s e d .  B u t  w h e n  a n  a n t e n n a  i s  l e s s  t h a n  a  p h y s i c a l  q u a r t e r

wave leng th ,  i t  has  l e s s  e f f i c i ency  than  a  l a rge r  an tenna .  Use

of  a  h igh  pe r fo rmance  an tenna  coup le r ,  such  a s  the  SG-235 ,

w i l l  i m p r o v e  a n t e n n a  p e r f o r m a n c e  d r a m a t i c a l l y .

S h o r t  a n t e n n a s  r e p r e s e n t  s o m e  c o m p r o m i s e .  H o w e v e r ,  t h e y

can  g ive  good  per formance ,  espec ia l ly  in  app l ica t ions  such  as

mobi le  HF work .

T h e  s t a n d a r d  w h i p  a n t e n n a  u s e d  i n  t h e  H F  e n v i r o n m e n t  h a s

a  b r ie f  bu t  in te res t ing  h i s to ry  re la ted  to  the  Ci t i zen’s  Band

rad io  c raze ,  which  swept  the  Uni ted  S ta tes  in  the  1970’s .  The

“gener ic”  108 inch  long s ta in less  s tee l  whip ,  whi le  i t  could  be

m o u n t e d  i n  s u c h  a  w a y  a s  t o  o p e r a t e  a t  2 7  M H z  w i t h o u t  a n y

coi l s ,  t r aps ,  o r  match ing  ne twork ,  i s  no t  genera l ly  wel l  bu i l t

and  may  f a i l  when  used  in  commerc i a l  s e rv i ce  because  o f  i t s

poor  base  insu la t ion  and  i t s  l ack  o f  a  shock-absorb ing  base :

i t  w h i p s  a r o u n d .

S i n g l e  f r e q u e n c y  a n t e n n a s.  S ing l e  e l emen t  commerc i a l

h e a v y  d u t y  a n t e n n a s  s u c h  a s  t h o s e  m a d e  b y  H u s t l e r  a r e  a

s t e p  i n  t h e  r i g h t  d i r e c t i o n  f o r  l o w e r  f r e q u e n c y  H F  w o r k .

Al though  some companies  s t i l l  s e l l  108”  s t a in less  s t ee l  whip-

b a s e d  p r o d u c t s ,  t h e  p r o f e s s i o n a l  H F  p e r s o n  w i l l  a l w a y s

choose  a  cen te r  o r  t op  loaded  wh ip  an tenna  i f  a  s ing le  f r e-

quency  i s  t o  be  u sed .

M u l t i p l e  f r e q u e n c y  a n t e n n a s.  When  a  s e r i e s  o f  f r equen-

c i e s  a c r o s s  t h e  s p e c t r u m  i s  t o  b e  u s e d ,  t h e  p r o f e s s i o n a l

answer  i s  e i the r  to  pu t  up  wi th  chang ing  load ing  co i l s  o r  to

pu t  i n  a  con t inuous ly  loaded  he l i ca l ly -wound  an tenna .  Th i s
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prov ides  a  r easonab le  load  to  a  good  an tenna  coup le r  a t  a l l

f r equenc ies  f rom abou t  1 .8  to  30  MHz.  

S G C  w h i p  w i t h  S G - 2 3 5  c o u p l e r.  SGC is  the only manufac-

t u r e r  t o  a d d  t h e  g o o d  a t t r i b u t e s  o f  a  1 0 8 ”  w h i p  ( w h i c h  p e r-

f o r m s  w e l l  a t  t h e  2 0  M H z  r a n g e  a n d  a b o v e )  w i t h  t h e  h i g h

p e r f o r m a n c e  o f  a  h e l i c a l  a n t e n n a  t h a t  p e r f o r m s  w e l l  a t  t h e

lower  f r equenc ie s .   

The  u se  o f  an  an t enna  coup le r  i s  r equ i r ed  on  a l l  bu t  t he  mos t

c a r e f u l l y  m a t c h e d  c e n t e r -  a n d  t o p - l o a d e d  m o b i l e  w h i p

a n t e n n a s  w h i c h  p r e s e n t  c l o s e  t o  a  5 0  o h m  m a t c h  t o  t h e

a n t e n n a  l e a d .   

A l though  i t  i s  t emp t ing  t o  u se  bo th  a  coup le r  and  a  cen t e r -

l o a d e d  a n t e n n a ,  t h e  c e n t e r  l o a d i n g  e l e m e n t  o f  a  l o a d e d

a n t e n n a  a l r e a d y  a c t s  a s  a n  R F  c h o k e  a t  h i g h  f r e q u e n c i e s .

Thus ,  i t  ac tua l ly  r educes  the  e f fec t ive  l eng th  o f  an  an tenna  i f

u s e d  o n  a  h i g h  b a n d .

T h a t  i s  w h y  f o r  5 0 0 - w a t t

m o b i l e  i n s t a l l a t i o n ,  S G C  r e c-

o m m e n d s  i t s  S G - 3 0 3  w h i p

a n t e n n a ,  S G - 2 3 5  a n t e n n a  c o u-

p l e r ,  a n d  t h e  Q u i c k  M o u n t

S y s t e m .

Q M S  f o r  M o b i l e  U s e . T h e

Q M S - 3 - 5 0 0  a n t e n n a  s y s t e m ,

c o m p r i s i n g  t h e  S G - 2 3 5

Couple r  mounted  in  a  QMS and

d r i v i n g  t h e  S G - 3 0 3  h i g h  p e r-

f o r m a n c e  w h i p  a n t e n n a  w i l l

t y p i c a l l y  y i e l d  s u b s t a n t i a l

i m p r o v e m e n t  i n  p e r f o r m a n c e

ove r  a  conven t iona l  1 .8  t o  30

M H z  H F  m o b i l e  a n t e n n a

i n s t a l l a t i o n .   W h e n  w e  s t a r t

mak ing  c l a ims  o f  20  dB ,  a  l o t  o f  peop le  (maybe  even  you)
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F i g u r e  5  —  T h e  Q M S

a t t a c h e s  s e c u r e l y  t o  t h e

GEO Metro



wil l  be  skept ica l .  So  le t  us  show you how you can  ge t  a  s ig-

n i f i can t  inc rease  in  ga in  by  s imply  us ing  a  QMS-3-500  com-

pa red  w i th  any  o the r  3 . 5  t o  30  MHz  sys t em:

•  M o s t  a n t e n n a s  a r e  s o  h e a v y  t h a t  t h e y  a r e  m o u n t e d  o n  t h e

bumper  of  a  vehic le .  Because  of  th i s  loca t ion ,  about  a

t h i r d  o f  t h e  a n t e n n a  i s   l e s s  t h a n  a  f o o t  f r o m  t h e

g r o u n d e d  b o d y  s h e e t  m e t a l . T h i s  i s  e q u i v a l e n t  t o  a

capac i to r  o f  25  to  100  p i co  Fa rads  sho r t ing  your  an t en-

na .  QMS,  mounted  h igh  on  the  s ide  of  the  vehic le ,  ga ins

3  to  6  dB.

•  B o d y  s h e e t  m e t a l  p r e v e n t s  t h e  a n t e n n a  f r o m  r a d i a t i n g

even ly .  I t  sh i e lds  the  s igna l  i n  ce r t a in  d i r ec t ions  and

c a u s e s  dis tor ted  rad ia t ion  lobes.  QMS gains  another  3

to  6  dB.

•  A n  a n t e n n a  c o u p l e r  m o u n t e d  i n  t h e  t r u n k  o f  a  v e h i c l e  w i l l

have  1  to  2  f ee t  o f  HV cab le  go ing  to  the  an tenna  on

the  ou t s ide .  A  l ead  wi re  a s  shor t  a s  1 - foo t ,  w i th  a  9 -

foo t  an t enna ,  means  t ha t  f u l l y  1 0 %  o f  t h e  a n t e n n a  s y s-

t e m  i s  i n s i d e  t h e  v e h i c l e w h e r e  i t  w i l l  n e i t h e r  t r a n s m i t

n o r  r e c e i v e .  I t  a l s o  c r e a t e s  a n o t h e r  1 0  t o  1 0 0  p i c o

F a r a d s  o f  c a p a c i t a n c e  w h i c h  r e s u l t s  i n  m o r e  l o s s e s .

With QMS, you’l l  pick up 3 to 6 dB.

•  W i r e  s i z e  o f  t h e  a n t e n n a  c o u n t s .  M o s t  r e s o n a n t  t y p e  a n t e n-

n a s  a r e  w o u n d  w i t h  n u m b e r  2 2  w i r e .  T h e  S G - 3 0 3 ,  t h e

an tenna  used  wi th  the  QMS,  i s  wound  wi th  3  mi l l ime-

te r  wide  t ape  wi re  s t r ap—equiva len t  to  AWG #4  wi re .

W i t h  a  1 0 0 - w a t t  t r a n s c e i v e r ,  y o u ’ l l  d e v e l o p  3  t o  7

a m p s  ( o r  m o r e )  o f  R F  o n  t h e  a n t e n n a ,  a n d  7  a m p s

t h r o u g h  # 2 2  w i r e  r e p r e s e n t s  m a j o r  l o s s e s .  The QMS

w i t h  t h e  S G - 3 0 3  a n t e n n a  s c o r e s  a n o t h e r  3  t o  6  d B

a d v a n t a g e .

•  The  SG-303  i s  ac tua l ly  two  an tennas  in  a  s ing le  cas ing.  A

s i n g l e  r o d  e q u i v a l e n t  t o  t h e  c o n v e n t i o n a l  s t a i n l e s s

s t ee l  wh ip  e l emen t  r e sona t e s  a t  abou t  22  MHz;  i n  add i-
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t i on ,  a  he l i c a l l y  wound  e l emen t  r e sona t e s  a t  abou t  10

MHz.  Th i s  means  tha t  on  lower  f r equenc ie s ,  t hose  unde r

20  MHz or  so ,  the  SG-303  wi l l  vas t ly  ou tper form  a  con-

ven t iona l  9 - foo t  wh ip .  

•  Some  hams  u se  t he  “an t enna  t une r”  bu i l t  i n to  some  r ad io s ,

f eed ing  the i r  an tennas  d i r ec t ly  wi th  coax .  Bu t  in  a  non-

r e sonan t  an t enna ,  a  ve ry  h igh  SWR ex i s t s  on  the  f eed-

l i n e  b e t w e e n  t h e  r a d i o  a n d  a n t e n n a  e v e n  i f  y o u  g e t  a

low SWR read ing  wi th  a  bu i l t  i n  t une r .  When  your  f eed-

l ine  SWR i s  above  4  to  1 ,  you  have  e f fec t ive ly  pu t  29

p i c o  F a r a d s  p e r  f o o t  c a p a c i t a n c e  t o  g r o u n d .  W h e r e a s

b u i l t - i n  t u n e r s  a r e  m e r e l y  t r i m m e r s , t he  QMS sys t em-
p u t s  a  t r u e  c o u p l e r  r i g h t  a t  t h e  a n t e n n a ,  a d d i n g  a t  l e a s t

3  to  6  dB more gain  for  QMS.

N o  h o l e s  i n  m o u n t i n g .  QMS mount s  wi thou t  d r i l l i ng  any

ho le s  i n  you r  veh ic l e ,  a  ma jo r  advan tage  a t  veh i c l e  t r ade - in

t ime.  (See  Chapter  6  and  Appendix  A for  ins ta l l ing  the  QMS

s y s t e m . )

M o b i l e  G r o u n d s

“ T h e y  d o n ’ t  b u i l d  ‘ e m  l i k e  t h e y  u s e d  t o ”  i s  c e r t a i n l y  t r u e

a b o u t  t o d a y ’ s  a u t o m o b i l e s .  N o t  o n l y  d o  t h e y  h a v e  m o r e

wires—which  can  p ick  up  s t ray  RF—but  they  genera l ly  have

f e w e r  w e l d s — w h i c h  m e a n s  t h e  g r o u n d  s y s t e m  p r e s e n t e d  b y

t h e  v e h i c l e  m a y  n o t  h a v e  h i g h  i n t e g r i t y .  A s  a  r e s u l t  o f  a

sma l l e r  g round  sys t em,  g round  loops  may  occu r ,  and  i n  some

s i tua t ions ,  reduced  rad ia t ion  e f f ic iency .  

H e r e  a r e  s o m e  g u i d e l i n e s  t h a t  w i l l  e l i m i n a t e  s o m e  g r o u n d

issues :

W i r e  r u n s . Keep  a l l  w i re  runs  a s  shor t  and  d i rec t  a s  poss i-

b l e .  T h i s  m e a n s  k e e p i n g  t h e  p a t h  d i r e c t .  I t  i s  e s p e c i a l l y

i m p o r t a n t  t o  k e e p  t h e  a n t e n n a  w i r e  f r o m  t h e  S G - 2 3 5  c o u p l e r

a s  sho r t  a s  pos s ib l e  t o  t he  ex t e rna l  mob i l e  an t enna  (we  r ec-

ommend  t he  SG-303 ) .   
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W i r e  s i z e .  U s e  t h e  l a r g e s t  w i r e  s i z e  p r a c t i c a l  f o r  p o w e r

w i r i n g .  W e  r e c o m m e n d  p o w e r  l i n e s  f r o m  t h e  b a t t e r y  t o  t h e

r a d i o  o f  a t  l e a s t  # 6  g a u g e  s t r a n d e d  w i r e  a n d  t h a t  t h e  g r o u n d

of  the  ba t t e ry  be  c l eaned  pe r iod ica l ly  to  make  a s  good  a  con-

nec t ion  as  poss ib le .  Long wire  runs  wi l l  cause  loss .  We rec-

ommend  no  12  VDC run  o f  more  t han  25  f ee t .

F i g u r e  6  —  M i n i m u m  w i r e  g a u g e  r e c o m m e n d a t i o n s

i n  D C  i n s t a l l a t i o n s

G r o u n d  c o n n e c t i o n s . T h e

g r o u n d s  f r o m  t h e  r a d i o

c h a s s i s ,  f r o m  t h e  c o u p l e r

g r o u n d  p o s t ,  a n d  f r o m  t h e

b a t t e r y  m i n u s  t e r m i n a l

s h o u l d  a l l  b e  a t t a c h e d  i n

t w o  p l a c e s ,  p r e f e r a b l y

us ing  b ra ided  wi re  o f   #0 .   

R a w  m e t a l .  T h e  c o n n e c-

t i o n  t o  t h e  v e h i c l e  c h a s s i s

shou ld  be  c l eaned  o f  pa in t

a n d  s h o u l d  b e  s c r a p e d  t o

r e v e a l  r a w  m e t a l .  I f  c o r r o-

s ion  i s  l ike ly  to  be  a  p rob-
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Examples:
a Ñ 100W SSB gauge 8 for 12V operation
b Ñ 150 W SSB gauge 6 for 12V operation
c Ñ 500 W SSB guage 4 for 12V operation

32 VDC

24 VDC

12 VDCb
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F i g u r e  7  —  S c r a p e  t o  b a r e  m e t a l

b e f o r e  b o l t i n g  d o w n  g r o u n d



l em ,  f a s t en  t he  g round  sys t em ve ry  t i gh t l y  u s ing  s e l f  t app ing

s h e e t  m e t a l  s c r e w s  a n d  l a r g e  c o p p e r  w a s h e r s  ( t o  g i v e  m a x i-

m u m  s u r f a c e  c o n t a c t ) .  T h e n  l i g h t l y  d u s t  t h e  a r e a  w i t h

Kry lon™ m a t t e  f i n i s h  o r  o t h e r  c l e a r  v a r n i s h  t o  p r o v i d e  s o m e

corros ion  pro tec t ion .  

H i n g e d  o p e n i n g s . The  doors ,  hood ,  and  t runk  l id  shou ld  a l l

b e  g r o u n d e d  t o  t h e  v e h i c l e  u s i n g  s i z e  # 0  ( A W G )  b r a i d  o r

l a rge r .  I t  i s  impor t an t  t ha t  a l l  pa r t s  o f  t he  veh ic l e  be  bonded

toge the r  in  th i s  f a sh ion .

E x h a u s t  p i p e . Take  ca r e  t o  g round  t he  veh i c l e  exhaus t  p ipe

i n  s e v e r a l  p l a c e s .  I f  t h e  e x h a u s t  p i p e  i s  o n l y  p a r t i a l l y

g r o u n d e d  a n d  t h e  c a r  e n c o u n t e r s  v i b r a t i o n ,  t h e  v i b r a t i n g  t a i l

p ipe  can  cause  i r r i t a t ing  e lec t r ica l  no ise .

S t a t i c  c l i n g.  V e h i c l e s  o p e r a t i n g  i n  a r e a s  o f  d r y ,  b l o w i n g

s a n d ,  m a y  o c c a s i o n a l l y  e x p e r i e n c e  s t a t i c  b u i l d - u p  o n  t h e

veh ic l e .  You  may  a l so  encoun te r  t h i s  phenomenon  in  a  veh i-

c l e  o p e r a t e d  i n  c o l d  d r y  c l i m a t e s  i n  t h e  w i n t e r  m o n t h s .  A

s ta t i c  sp ray  ( such  a s  i s  so ld  in  depa r tmen t  s to re s  fo r  u se  on

c l o t h i n g )  o r  o t h e r  c o m m e r c i a l l y  m a d e  p r o d u c t s  m a y  r e d u c e

stat ic .   

T i r e s . Ti res  ro l l i ng  on  pavemen t  may  p roduce  s t a t i c  e l ec t r i c-

i t y  u n d e r  c e r t a i n  c o n d i t i o n s .  A l t h o u g h  n o t  u s u a l l y  e n c o u n-

t e r e d  o n  v e h i c l e s  u s i n g  s e m i - m e t a l l i c  b r a k e  p a d s  a n d  d i s k

b r a k e s ,  i t  h a s  b e e n  k n o w n  t o  h a p p e n  o n  o l d e r  s t y l e  l a r g e

mi l i t a ry  veh i c l e s  whe re  t he  ax l e  sha f t  i s  i n su l a t ed  f rom the

w h e e l .  C o m m e r c i a l  b r u s h  k i t s  a r e  a v a i l a b l e  t o  r e s o l v e  t h i s

condi t ion .

B u m p e r s . Veh ic l e  bumper s  may  be  made  o f  p l a s t i c  o r  p l a s-

t i c - f i l l ed  meta l  she l l s  which  a t t ach  to  the  veh ic le  us ing  e lec-

t r i c a l l y  un re l i ab l e  f a s t ene r s .   I n  many  ca se s ,  a  me t a l  bumper

may look  l ike  i t  i s  g rounded  bu t  in  fac t  i s  no t .

M o r e o v e r ,  v e h i c l e s  m a y  h a v e  b u m p e r s  p u t  o n  a t  t h e  a s s e m-

b ly  p l an t  a f t e r  a  coa t  o f  pa in t  o r  p ro tec t ive  f in i sh  has  been

s p r a y e d  o n  t h e  b o d y .  S u c h  s o u n d  e n g i n e e r i n g  f o r  r u s t  p r e-

v e n t i o n  m a y  i m p e d e  H F  r a d i o  w o r k  b e c a u s e  t h e  p a i n t  l a y e r
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m a y  n o t  b e  s c r a p e d  b y  t i g h t e n i n g  t h e  b o l t ,  r e s u l t i n g  i n  a

poor   connect ion  or  no  connect ion  a t  a l l .

C o n t r o l  h e a d .  A n  S G - 2 0 0 0  r e m o t e  h e a d  n e e d  n o t  b e

g r o u n d e d  w i t h  a  s e p a r a t e  c a b l e .  T h e  c o n t r o l  h e a d  a n d  t h e

da ta  l i nes  wh ich  a re  used  fo r  con t ro l  o f  t he  r ad io  need  on ly

b e  g r o u n d e d  a t  t h e  c o n t r o l  h e a d  p l u g  o n  t h e  r a d i o .

I n s t a l l a t i o n  o f  t h e  c o n t r o l  h e a d  w i t h  g r o u n d i n g  s h o u l d  n o t

c a u s e  p r o b l e m s ,  b u t  i f  o n e  a r i s e s ,  l o o k  f o r  a  g r o u n d  l o o p

invo lv ing  the  con t ro l  head .
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N o i s e  S u p p r e s s i o n

a n d  S h o c k  M o u n t i n g

N o i s e  S o u r c e s

T h r e e  k i n d s  o f  v e h i c l e  n o i s e  m a y  b e  e n c o u n t e r e d :

g round / s t a t i c  no i s e  ( e l im ina t ed  by  fo l l owing  p rope r  g round-

ing  p rocedures  i n  Chap te r  4 ) ;   eng ine  no i se ;  and  acces so ry

noise .  

E n g i n e  n o i s e . Ign i t ion  no ise  i s  a  p r inc ipa l  source  of  e lec-

t ronic  noise .  

D i e s e l  e n g i n e s: Diese l  eng ines  do  no t  make  ign i t ion  no i se ,

h a v i n g  n o  h i g h  v o l t a g e  s p a r k  p l u g s  ( p e r f e c t  f o r  m o b i l e

r a d i o ) .  H o w e v e r ,  e v e n  i n  d i e s e l - p o w e r e d  v e h i c l e s ,  e n g i n e -

r e l a t ed  no i se  can  come  f rom the  gene ra to r  o r  a l t e rna to r .   

To  e l imina te  a  good  dea l  o f  vehic le  engine- re la ted  no ise ,  i t  i s

good  engineer ing  prac t ice  to  ins ta l l  RF by-pass  capac i to rs  a t

t he  ba t t e ry  and  ac ro s s  t he  a l t e rna to r  t e rmina l s .  The  capac i-

to r  doesn’ t  need  to  be  espec ia l ly  la rge :  .01  to  .1  micro  Farad

d i sk  ce ramic  capac i to r s  wi th  a  work ing  vo l t age  o f  100  V wi l l

do  ju s t  f i ne .  We  recommend  the  use  o f  non-po la r i zed  capac i-

t o r s :  t h e s e  a r e  s i m p l e r  t o  i n s t a l l  b e c a u s e  p o l a r i t y  m a y  b e

igno red .

G a s o l i n e  e n g i n e s : G a s o l i n e -  o r  n a t u r a l - g a s - p o w e r e d  v e h i-

c les  have  h igh  vo l tage  wi r ing  fo r  ign i t ion  spark  p lugs ,  which

c a u s e s  a  s m a l l  a m o u n t  o f  r a d i o  f r e q u e n c y  e n e r g y  t o  b e

t r a n s m i t t e d  e a c h  t i m e  a  c y l i n d e r  f i r e s .  F o r  e x a m p l e ,   a n

e igh t -cy l inde r  ca r  runn ing  a t  3 ,000  RPM,  emi t s  12 ,000  l i t t l e

s p a r k s  e v e r y  m i n u t e .  F o u r  c y l i n d e r  c a r s  e m i t  6 , 0 0 0  s p a r k s  a t

the  same  RPM.

The  no is ies t  wi re  in  the  veh ic le  i s  the  lead  f rom the  ign i t ion

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

2 4

SGC Inc. SGC Building, 13737 S.E. 26th St.  Bellevue, WA. 98005 USA
P.O.Box  3526, 98009  Fax: 425-746-6384 or 746-7173 Tel:  425- 746-6310 or 1-800-259 7331

E-mail: SGCMKTG@aol.com   Website: http://www.sgcworld.com

© 1997 SGC Inc.

C h a p t e r  5  



co i l  to  the  cen te r  conduc tor  o f  the  d i s t r ibu to r .

S o l u t i o n s  f o r  E l e c t r i c a l  N o i s e

I n s t a l l  t h e  a n t e n n a  s y s t e m  a s  f a r  a w a y  f r o m  t h e  e n g i n e

c o m p a r t m e n t  a s  p o s s i b l e .  ( W e  r e c o m m e n d  t h e  Q M S — s e e

Chap te r  4  and  Append ix  A.  Not  on ly  does  i t  keep  the  cou-

p l e r - t o - a n t e n n a  w i r i n g  a s  s h o r t  a s  p o s s i b l e ,  i t  a l s o  p u t s

a n o t h e r  l a y e r  o f  m e t a l  b e t w e e n  t h e  n o i s y  e n g i n e  a n d  t h e

a n t e n n a  b a s e . )

E n g i n e  n o i s e . Engine  no i se  can  be  suppres sed  wi th  capac i-

t ance  and  sh ie ld ing .  

C a p a c i t a n c e: Apply  e l ec t r i ca l  capac i t ance .  Capac i to r s  wi l l

bypass  sp ikes  o f  e l ec t r i c i ty ,  such  as  those  pu l ses  which  run

f r o m  t h e  s p a r k  p l u g  t o  g r o u n d .  

S m a l l  c a p a c i t o r s  a r e  f i n e ;  h o w e v e r ,  i f  y o u  a d d  t o o  m u c h

capac i t ance  to  g round ,  you  wi l l  f l a t t en  the  ign i t ion  sp ike  and

r e d u c e  t h e  i n t e n s i t y  o f  t h e  s p a r k .  T h e  a r r i v a l  t i m e  o f  t h e

s p a r k  w i l l  a l s o  b e  d e l a y e d  b e c a u s e  t h e  c a p a c i t o r  t h a t  y o u

use  wi l l  s low the  r i se  t ime  o f  the  spa rk  pu l se .

Wi th  t oo  much  capac i t ance ,  t he  spa rk  vo l t age  may  d rop  f rom

20 ,000  vo l t s  t o  5 ,000  vo l t s ,  no t  enough  to  cause  a  spa rk  in

t h e  e n g i n e .  T h e r e f o r e ,  p u t  a  c a p a c i t o r  o f  . 0 1  m i c r o  F a r a d

only  on  the  pr imary  s ide  of  the  ign i t ion  co i l .   
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t h e  h i g h  e n d  o f  t h e  b r o a d c a s t  b a n d  ( 1 6 1 0  K H z )

a n d  t u r n  u p  t h e  v o l u m e . A s  y o u  g e t  t h e  r a d i o  n e a r

t h e  i g n i t i o n  w i r i n g ,  y o u  w i l l  n o t i c e  a  m a r k e d

inc rease  in  spa rk  p lug  no i se .  I so l a t ing  the  p rob-

l e m  i s  t h e  f i r s t  s t e p  t o w a r d  r e s o l v i n g  a  n o i s y

eng ine .



S h i e l d i n g: S h i e l d i n g  t h e  i g n i t i o n  s y s t e m  i s  t h e  n e x t  m o s t

l ike ly  means  to  r educe  no i se .  ( I f  such  sh ie ld ing  becomes  nec-

essary ,  re fe r  to  the  “Mobi le  and  Por tab le  S ta t ions”  sec t ion  of

t h e  ARRL Handbook . )

C o m p o n e n t  n o i s e . N o i s e  o r i g i n a t i n g  i n  o t h e r  c o m p o n e n t s

m u s t  b e  d e a l t  w i t h  i n  o t h e r  w a y s .

G r o u n d i n g  b r u s h e s : W h e e l  s t a t i c  m a y  b e  e l i m i n a t e d  w i t h

brushes .  (See “Tires”  in  Chapter  4 . )

S h u t t i n g  o f f  a c c e s s o r i e s :  Accesso ry  no i se  may  be  i so l a t ed

by  t u rn ing  on  and  o f f  i t ems  such  a s  hea t e r  f ans  and  a i r  con-

d i t i one r s  and  l eav ing  them o f f  du r ing  r ad io  ope ra t ions .

S h o c k  a n d  V i b r a t i o n  M o u n t i n g

The  two  i s sues  r ega rd ing  shock  moun t ing  a r e  phys i ca l  d i s-

p l a c e m e n t  a n d  f r e q u e n c y .

D i s p l a c e m e n t.  D i sp lacement  i s  a  measure  o f  how fa r  a  un i t

m o v e s  w h e n  v i b r a t i o n  o c c u r s .  I n  a  v e h i c l e ,  d i s p l a c e m e n t

may be  a  smal l  f rac t ion  of  an  inch ,  on  a  sa i lboat  20  fee t—if

the  vesse l  i s  ope ra t ing  in  20- foo t  seas .

F r e q u e n c y.  F requency  i s  a  measu re  o f  how o f t en  a  change

of  d i rec t ion  t akes  p lace .  On  a  veh ic le ,  f r equenc ies  may  run

up  to  many  t imes  pe r  s econd ,  on  a  s a i l boa t  pe rhaps  one  cyc l e

in  two  minu te s .  A  h igh  speed  pa rami l i t a ry  R ig id  In f l a t ab l e

B o a t  m i g h t  e n c o u n t e r  s h o c k s  a t  r a t e s  o f  1  p e r  s e c o n d  o r

g rea t e r ,  depend ing  on  s ea  s t a t e  and  mi s s ion .  Th i s  f r equency

r e q u i r e s  s h o c k  m o u n t i n g .

T o  e s t i m a t e  w h e t h e r  a  s h o c k  m o u n t i n g  i s  r e q u i r e d  i n  a  p a r-

t i cu la r  ins ta l l a t ion ,  mul t ip ly  the  f requency  ( in  cyc les  pe r  sec-

o n d )  t i m e s  t h e  d i s p l a c e m e n t  ( i n  i n c h e s ) .  I f  t h e  r e s u l t i n g

n u m b e r  i s  g r e a t e r  t h a n  t h r e e ,  a  s h o c k  m o u n t i n g  t r a y  s h o u l d

be  cons ide red .   Wi th  a  va lue  over  f ive ,  a  shock  mount ing  i s

m a n d a t o r y .
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S G C  5 0 0 - w a t t  i n s t a l l a t i o n . S G C  d o e s  n o t  r e c o m m e n d  a

shock  moun t  i n  the  500-wa t t  mob i l e  i n s t a l l a t ion .  Bu t  i f  you

f r e q u e n t l y  d r i v e  b a c k  c o u n t r y  r o a d s  w i t h  5 - i n c h - d e e p  p o t

ho les  which  cause  a  v ib ra t ion  f ac to r  ove r  3 ,  a  shock  mount  i s

r e q u i r e d .
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E x a m p l e  C a l c u l a t i o n s  o f  V i b r a t i o n  F a c t o r

1 .  S a i l b o a t .  For  a  sa i lboa t  in  a  10- foo t  sea ,  wi th  a

wave  per iod  o f  one  minu te ,  the  ca lcu la t ion  i s :

1 2 0 ”  t i m e s   1 / 6 0 t h   o f  a  c y c l e  p e r  s e c o n d  =

a  v i b r a t i o n  f a c t o r  o f  2 .   

So in  th is  case ,  ins ta l la t ion  of  a  shock mount  i s  not  nec-

e s s a r y .

2 .  F o u r - w h e e l  d r i v e  v e h i c l e . For  a  mi l i t a ry  fou r

whee l  d r ive  veh ic l e  r ac ing  ac ros s  t he  back  coun t ry  a t

6 0  m i l e s  p e r  h o u r ,  t h e  d i s p l a c e m e n t  c a n  b e  t h r e e  i n c h-

e s  and  t he  f r equency  up  t o  2  t imes  pe r  s econd ;   i n  t h i s

case ,  the  ca lcu la t ion  would  be :

3  i n c h e s  t i m e s  2  =  a  v i b r a t i o n  f a c t o r  o f  6 .

A shock  moun t  i s  obv ious ly  needed .   

3 .  F a m i l y  v e h i c l e . A fami ly  veh i c l e  d r i ven  on  ave r-

age  c i ty  s t r ee t s  and  h ighways .   wou ld  su f f e r  a  d i s-

p lacement  o f  1 /2- inch  or  l ess .   The  ca lcu la t ion  i s :

. 5  i n c h  t i m e s   2  =  a  v i b r a t i o n  f a c t o r  o f  1 .

So in  th is  case ,  ins ta l la t ion  of  a  shock mount  i s  not  nec-

e s s a r y .



I n s t a l l a t i o n  P r o c e d u r e

The  ins ta l l a t ion  o f  the  SGC 500-wat t  mobi le  sys tem invo lves

f o u r  s e p a r a t e  a r e a s :

E n g i n e  C o m p a r t m e n t :

•  Rou t ing  the  DC cab le  f rom the  eng ine  compar tmen t  t o

t h e  e q u i p m e n t .

•  Ins ta l l ing  the  “Smar t  Solenoid”

•  Connec t ing  the  DC power  cab le  and  s ta r t e r  swi tch .

D r i v e r ’ s  C o m p a r t m e n t :

•  Ins t a l l ing  the  con t ro l  cab le .

•  In s t a l l i ng  the  Power  Ta lk  con t ro l  head .

•  In s t a l l i ng  the  Smar tLock  P ro .

•  I n s t a l l i n g  t h e  P o w e r T a l k  s p e a k e r .

•  I n s t a l l i n g  t h e  b a n d - s e l e c t o r  s w i t c h  

E x t e r i o r :

•  I n s t a l l i n g QMS with  SG-235

•  Connec t ing  SG-500  to  SG-235

•  In s t a l l i ng  Ground  S t r ap .

•  I n s t a l l i n g  a n t e n n a .

R e a r  C o m p a r t m e n t :

•  Ins ta l l ing  and in terconnect ing  the  SG-2000 t ransceiver .

•  I n s t a l l i n g  a n d  i n t e r c o n n e c t i n g  t h e  S m a r t P o w e r C u b e

ampl i f i e r .

(Installat ion will  be facil i tated with SGC’s Go Mobile kits:  Cat.

No.  52-97  [wi th  ba t te ry]  or  Cat .  No.  52-98  [wi thout  ba t te ry] . )

E n g i n e  C o m p a r t m e n t

Lay ou t  the  DC cab le  l eng thwise  nex t  to  the  veh ic le  to  ensure

a  gene rous  and  su f f i c i en t  l eng th  t o  r each  equ ipmen t  t ha t  w i l l
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b e  l o c a t e d  i n  t h e  r e a r  c o m p a r t m e n t .  S t r i p  a p p r o x i m a t e l y  1 / 4

inch  o f  i n su l a t ion  f rom bo th  l eads ,  and  so lde r  a  round  t e rmi-

na l  lug  to  each  lead .  

P a s s i n g  c a b l e  t h r o u g h  f i r e w a l l .  Loca te  t he  po in t  i n  t he

f i r e w a l l ( t h e  w a l l  s e p a r a t i n g  t h e  e n g i n e  a n d  p a s s e n g e r  c o m-

pa r tmen t )  where  e l ec t r i ca l  cab le s  f eed  th rough .  Th i s  i s  u su-

a l l y  s o m e w h e r e  n e a r  t h e  s t e e r i n g  s h a f t  e n t r a n c e  a n d  w i l l

u s u a l l y  h a v e  a  c a b l e  b u n d l e  w i t h  a  r u b b e r  g r o m m e t  e n c i r-

c l i ng  i t  t o  keep  wa te r  and  wind  ou t .

F e e d  t h e  p o w e r  l e a d s  f r o m  t h e  p a s s e n g e r  c o m p a r t m e n t  s i d e

o f  t h e  t h r o u g h  t h e  r u b b e r  g r o m m e t  t o  t h e  e n g i n e  c o m p a r t-

ment  s ide .  I f  the  ho le  i s  too  t igh t ,  c a r e f u l l y m a k e  a  s m a l l  c u t  

i n  t h e  r u b b e r  t o  e n l a r g e  t h e  h o l e  s o  t h a t  t h e  l e a d s  c a n  f i t

t h r o u g h .

M o u n t i n g  t h e  s o l e n o i d . N e x t ,  l o c a t e  a  p o i n t  i n s i d e  t h e

e n g i n e  c o m p a r t m e n t  w h e r e  t h e  p r i o r i t y  s o l e n o i d  c a n  b e

m o u n t e d .  F i n d  a  f l a t p l a c e ,  p r e f e r a b l y  w i t h  a t  l e a s t  o n e

ex i s t ing  bo l t  i n s t a l l ed  ( such  a s  those  used  fo r  cab le  s t ays  and

v a r i o u s  b r a c k e t s )  t h a t  c a n  d o u b l e  a s  a  m o u n t i n g  p o i n t  f o r

t he  so l eno id  b r acke t .  Mos t  o f  t he se  bo l t s  t i gh t en  i n to  p r e -

t h r e a d e d  h o l e s  i n  t h e  e n g i n e  c o m p a r t m e n t .  U s i n g  o n e  w i l l

s ave  you  f rom hav ing  to  d r i l l  ho l e s  and  to  a f f ix  washe r s  and

n u t s .

I f  n o  s u i t a b l e  m o u n t i n g  h o l e s / b o l t s  a r e  p r e s e n t ,  y o u  m a y

need  to  d r i l l  a  ho le  fo r  the  mount ing  b racke t .  Before  do ing

so ,  check  the  oppos i t e  s ide  o f  the  me ta l  t h rough  which  you

i n t e n d  t o  d r i l l ,  e n s u r i n g  t h a t  n o  m o t o r s ,  v a l v e s ,  o r  o t h e r

c o m p o n e n t s  t h e r e  m i g h t  b e  p e n e t r a t e d  a n d  d a m a g e d .  A l s o

ensure  su f f i c i en t  wrench  room (o r  knuck le  space )  to  a f f ix  a

washe r  and  nu t  t o  t he  moun t ing  bo l t  you  i n t end  t o  i n s t a l l .

C o n n e c t i n g  l e a d s . R e m o v e  b o t h  l e a d s  f r o m  t h e  b a t t e r y

w h e n  c o n n e c t i n g  c a b l e s  t o  a n d  f r o m  t h e  s o l e n o i d .  P l a c e  a
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p las t i c  bag  (o r  e l ec t r i ca l  t ape )  over  the  t e rmina l  lugs  to  p re-

v e n t  t h e m  f r o m  m a k i n g  c o n t a c t  w i t h  e i t h e r  t h e  b a t t e r y  o r

chass i s  wh i l e  you  a re  work ing .  

I n s u l a t i n g  t o o l s : Whethe r  you  choose  t o  u se  a  socke t  d r ive r ,

c r e s c e n t  o r  o p e n - e n d e d  w r e n c h  t o  r e m o v e  t h e  b a t t e r y  t e r m i-

n a l s ,  r e m e m b e r  t h a t  t h e s e  a r e  c o n d u c t i v e ,  a n d  m a y  s h o r t  t h e

ba t t e ry  shou ld  t hey  con t ac t  t he  chas s i s  (when  l oosen ing  t he

pos i t i ve  t e rmina l ) ,  o r  t he  pos i t i ve  t e rmina l  (when  loosen ing

t h e  g r o u n d  t e r m i n a l ) .  W e  r e c o m m e n d  t e m p o r a r i l y  i n s u l a t i n g

t h e  t o o l  h a n d l e  b y  c o v e r i n g  i t  w i t h  h e a t - s h r i n k  t u b i n g  o r

e lec t r ica l  t ape .

C o n n e c t i n g  l e a d s  t o  s o l e n o i d : With  the  so leno id  bo l t ed  in to

p lace ,  ins ta l l  auxi l ia ry  ba t-

t e r y  l e a d ,  m a i n  b a t t e r y

l e a d ,  s t a r t e d  s w i t c h  l e a d ,

a n d  g r o u n d  w i r e .  

C o n n e c t i n g  l e a d s  t o  t h e

b a t t e r y :  I f  y o u r  b a t t e r y

d o e s  n o t  h a v e  a  t h r e a d e d

t e r m i n a l  t h a t  y o u  c a n  c o n-

n e c t  c a b l i n g  t o  f r o m  t h e

so leno id ,  t he re  a re  spec ia l

b a t t e r y  p o s t s  a v a i l a b l e  i n

m o s t  a u t o m o t i v e  s t o r e  t h a t

c a n  r e p l a c e  t h e  o r i g i n a l

o n e s  a n d  p r o v i d e  t h i s  f e a-

t u r e .

S o l d e r i n g  t e r m i n a l s : T h e

l a r g e  b a t t e r y  t e r m i n a l  l u g s

t h a t  a t t a c h  t o  t h e  4 - g a u g e  w i r e  a r e  b e s t  s o l d e r e d  i n  p l a c e

us ing  a  40  to  60  wat t )  so lder ing  i ron .  Do  no t  use  c r imping-

on ly  to  ins ta l l  t he  t e rmina l !

To  so lde r  t he  t e rmina l ,  f i r s t  r emove  abou t  3 /8”  o f  i n su la t ion
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F i g u r e  8  —  T h e  s o l e n o i d  b o l t s

i n t o  a n  e x i s t i n g  h o l e  i n  t h e

GEO Metro



f rom the  wi re ,  be ing  ca re fu l  no t  to  damage  o r  cu t  o f f  any  o f

the  s t r ands  i n s ide .  P l ace  t he  t e rmina l  on  the  end  o f  t he  w i r e ,

and  po in t  t he  w i r e  s t r a igh t  up .  I f  you  i n t end  t o  i n s t a l l  hea t -

sh r ink ,  p l ace  a  1”  s t r i p  on  the  w i r e  be fo rehand ,  a s  t he  d i am-

e te r  o f  the  lug  wi l l  p reven t  i t ’ s  ins ta l l a t ion  a f t e rwards .  

T h e  e n d  o f  t h e  w i r e  s h o u l d  e x i t  j u s t  a b o u t  e v e n  w i t h  t h e  e n d

of  the  c r imp  on  the  t e rmina l .  P lace  the  t ip  o f  the  i ron  on  the

a r e a  h e a t i n g  b o t h  t h e  t e r m i n a l  a n d  t h e  w i r e ,  t h e n  s l o w l y

s t a r t  t o  app ly  so lde r .  As  t he  so lde r  me l t s ,  c ap i l l a ry  ac t i on

wi l l  d raw or  “wick”  i t  up  in to  the  wi re  s t r ands .  Keep  a  s t eady

supp ly  un t i l  t he  w ick ing  ac t ion  s tops  and  the  so lde r  s t a r t s  t o

poo l  on  top .  The  connec t ion  shou ld  be  b r igh t  and  sh iny ,  and

t h e  e n d  o f  t h e  w i r e  n e a r  t h e  t e r m i n a l  s h o u l d  b e  s t i f f  f r o m

t h e  s t r a n d s  h a r d e n e d  w i t h  s o l d e r .  H e a t - s h r i n k  t u b i n g  c a n  b e

s h r u n k  i n  p l a c e  u s i n g  a  m a t c h ,  h o t - a i r  g u n ,  o r  1 0 0 0 - w a t t

ha i r  d rye r  a t  c lo se  r ange .

Connec t  a l l  the  cab les  to  the  so lenoid  f i r s t ,  l eav ing  the  ba t-

t e ry  t e rmina l s  fo r  l a s t .  

Be fo re  connec t ing  the  ba t t e ry  t e rmina l s ,  check  the  aux i l i a ry

ba t t e ry  cab l e  l e ads  a r e  no t  t ouch ing  ( sho r t ed  i n  t he  r ea r  o f

the  veh ic l e )  p l ace  a  p l a s t i c  bag  ove r  each  one  to  p reven t  th i s

f rom occur r ing .  Next ,  connec t  the  pos i t ive  and  nega t ive  l eads

t o  t h e  b a t t e r y .  

D r i v e r ’ s  c o m p a r t m e n t

Next ,  r emove  mold ings  o r  pane l s  a long  the  r igh t  s ide  o f  the

c o m p a r t m e n t  a n d  r o u t e  t h e  D C  c a b l e  f r o m  t h e  f i r e w a l l

e n t r a n c e ,  a l o n g  t h e  r i g h t  s i d e  o f  t h e  c a r  b a c k  t o  t h e  r e a r

deck  o r  t r unk .  S tudy  t he  f a s t ene r  t ype  u sed  i n  you r  veh i c l e .

Some  pane l s  un lock  f rom each  o the r  by  spec ia l  t oo th /c l ip s ,

wh i l e  o the r s  r equ i r e  popp ing  ou t  spec i a l  push  r ive t s  f i r s t .  I f

t h e s e  c a n n o t  b e  r e m o v e d  b y  s i m p l y  p u l l i n g ,  y o u ’ r e  d o i n g
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someth ing  wrong .  S top .  Examine  the  fas tener  more  c lose ly  to

see  i f  i t  ha s  a  cen t e r  sha f t  t ha t  mus t  be  pu l l ed  f i r s t  be fo re

r e m o v i n g  t h e  r e m a i n d e r  o f  t h e  f a s t e n e r .

Wi th  t he  mo ld ings  r emoved ,  you  shou ld  be  ab l e  t o  unc l ip  t he

edges  o f  the  ca rpe t ing  to  expose  a  smal l  l eng th  o f  the  veh ic le

floor.

R u n n i n g  t h e  c a b l e.  Rou te  the  cab le  benea th  the  ca rpe t ing ,

a long  the  r igh t  s ide  o f  the  veh ic le  f loor ,  a l l  the  way  to  the

r e a r  d e c k  o r  t r u n k  c o m p a r t m e n t .  

F i g u r e  9  —  P e e l  b a c k

t h e  c a r p e t  i n  a

C a d i l l a c  t o  p e r m i t  a

c a b l e  r u n

N e x t  r u n  t h e  c o n t r o l  c a b l e s .  T h e n  c l i p  t h e  c a r p e t  i n  p l a c e

aga in  and  re ins t a l l  t he  mold ings .  

S e a t  B e l t  A n c h o r  B o l t s : I n  s o m e  v e h i c l e s ,  y o u  m a y  f i n d

t h a t  t h e  l a r g e  b o l t s  u s e d  t o  a n c h o r  t h e  s e a t  b e l t

r e s t r a i n t / f e e d  m e c h a n i s m  m a y  b l o c k  t h e  r o u t i n g  o f  c a b l e s

a l o n g  t h e  d o o r  m o l d i n g s .  W h e n e v e r  p o s s i b l e ,  b y p a s s  t h e s e

b o l t s   r a t h e r  t h a n  a t t e m p t i n g  t o  r e m o v e  t h e m  t o  f a c i l i t a t e

cab l e  f eed  t h rough .

•   S e a t  b e l t  a n c h o r  b o l t s  a r e  s p e c i a l l y  d e s i g n e d  a n d

ins t a l l ed  on  the  a s sembly  l i ne  us ing  h igh  to rque .  They

usua l ly  have  a  l i qu id  lock ing  compound  app l i ed  to  the i r
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f i n e  m a c h i n e  t h r e a d s :

° t o  en su re  t he i r  r e l i ab i l i t y  and  you r  s a f e ty  shou ld

impac t  occur .

° t o  p r e v e n t  t h e m  f r o m  b e i n g  e a s i l y  r e m o v e d .  

•  S o m e  b o l t s  u s e  h e x a g o n a l  c a p  h e a d s  t h a t  r e q u i r e  t h e

u s e  o f  a  l a r g e  A l l e n  w r e n c h  ( u s u a l l y  w i t h  a  b r e a k e r

ba r  fo r  added  l eve rage )  o r  d r ive r  fo r  l oosen ing .  

•  I f  r e m o v a l  b e c o m e s  a b s o l u t e l y  n e c e s s a r y ,  w h e n  r e -

ins ta l l ing  the  bol t :

A p p l y  f r e s h  t h r e a d - l o c k i n g  c o m p o u n d ,  a n d  t i g h t e n  t h e

bo l t  back  in  p l ace  us ing  the  to rque  spec i f i ed  by  the

au tomob i l e  manufac tu re r .   Rep lace  and  to rque  a l l  bo l t s

a f t e r  r e m o v a l .

Th i s  comple t e s  t he  cab l e  runs  t ha t  connec t  you r  r emo te  con-

t ro l  head ,  c a r  ba t t e ry  and  so l eno id  t o  t he  500 -wa t t  i n s t a l l a-

t ion in  the  rear  compartment .                                                    

I n s t a l l i n g  t h e  P o w e r T a l k  c o n t r o l  h e a d .  T h e  c o n t r o l

head  can  be  in s t a l l ed  e i the r  on  a  moun t ing  b racke t  (Ca ta log

No .  04 -13 )  o r  on  an  ad jus t ab l e  suc t i on -cup  moun t ing  a rm fo r

dashboard  o r  window sur faces  (Ca ta log  No.  04-25) .  The  con-

t ro l  head  can  be  moun ted  u s ing  s eve ra l  me thods ,  wh ich  w i l l

be  d i c t a t ed  by  the  conf igu ra t ion  o f  t he   veh ic l e  dashboa rd .

O v e r - h e a d ,  o n - d a s h ,  a n d  b e l o w - d a s h  m o u n t i n g  s c h e m e s  a r e

a l l  p o s s i b l e ,  b u t  k e e p  s a f e t y  i n  m i n d  b e f o r e  c h o o s i n g  t h e

locat ion.

You wi l l  want  the  cont ro l  head  to  f i t  snugly  in  a  loca t ion  tha t

of fers :
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W a r n i n g ! I t  i s  dange rous  a s  we l l  a s  un l aw-

f u l  t o  p e r m a n e n t l y  d i s a b l e  o r  r e m o v e  t h e

sea t  be l t  r es t ra in t  sys tem in  veh ic les .  Don’ t

j e o p a r d i z e  d r i v e r  a n d / o r  p a s s e n g e r  s a f e t y .      



F i g u r e  1 0  —  T h e

P o w e r T a l k  h e a d

m o u n t s  n e a t l y  o n

the  GEO M e t r o

d a s h b o a r d ,  u s i n g

s u c t i o n - c u p

m o u n t .

•  c o m f o r t a b l e  a c c e s s  t o  t h e  s p i n n e r  k n o b  a n d  o t h e r  p u s h -

b u t t o n s .

•  good LCD display vis ibi l i ty .

•  a  l oca t ion  wh ich  does  no t  obs t ruc t  your  v i s ion  o f  t he  road

whi l e  d r iv ing .

Be  su re  t o  rou te  t he  PowerTa lk  con t ro l  head  cab le  be fo re

ins ta l l ing  the  head .  As  be fore ,  tuck  the  cab le  secure ly  in

p l ace  benea th  i n t e r i o r  body  mo ld ings ,  o r  unde r  t he  ca rpe t ,

a n d  l e a d  t h e m  b a c k  t o  t h e  R e a r  C o m p a r t m e n t  w h e r e  t h e  S G -

2 0 0 0  t r a n s c e i v e r  b o d y  w i l l  b e  m o u n t e d . T h e  s i z e  a n d  w e i g h t

o f  t he  PowerTa lk  head  demand  a  so l i d  su r f ace  fo r  e i t he r  t he

suc t ion -cup  o r  g imba l s  moun t ing  me thod .  I f  u s ing  the  g im-

ba l s  b racke t ,  ensure  so l id  shee t  me ta l  back ing  i s  ava i l ab le .

Do  no t  d r i l l  no r  moun t  t he  b r acke t  on to  po lymer  pane l s  o r

mo ld ings :  t hey  w i l l  no t  p rov ide  t he  s t r uc tu r a l  s t r eng th  and

m a y  f r a c t u r e  o v e r  t i m e .  

A p p l y i n g  w i n d s h i e l d  s u c t i o n - c u p s.  To  secure  the

PowerTa lk  con t ro l  head  and  i t s  ma tch ing  speake r  i n  you r ,

y o u  c a n  t a k e  a d v a n t a g e  o f  t h e  r e m o t e moun t ing  sys t em (Ca t .

No .  04 -25 ) .  Th i s  f i rmly  moun t s  t he  con t ro l  head  and  speake r

t o  t h e  v e h i c l e s  w i n d s h i e l d  t h r o u g h  t h e  u s e  o f  h i g h - v a c u u m

suc t ion  cups  a t t ached  to   a  r ig id  a luminum p la te .  Ge t t ing  jus t

the  r i gh t  v i ewing  ang le  on  the  con t ro l  head  i s  made  poss ib l e
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b y  a n  a d j u s t a b l e  m o u n t i n g  a r m  b e t w e e n  t h e  b a s e  a n d  t h e

con t ro l  head  (o r  speake r ) .

T o  m o u n t  t h e  r e m o t e  k i t ,  f i r s t  p r e p a r e  t h e  w i n d s h i e l d  s u r f a c e

by  wip ing  i t  o f f  wi th  g lass  c leaner .  Next  loose ly  assemble  the

c o n t r o l  h e a d  t o  t h e  a d j u s t a b l e  m o u n t i n g  a r m  a n d  l i f t  a n d

pos i t i on  the  en t i r e  a s sembly  aga ins t  t he  w indsh ie ld .  Sh i f t  t he

m o u n t  a r o u n d  t o  d e t e r m i n e  h o w  h i g h  o n  t h e  w i n d s h i e l d  t h e

moun t  shou ld  be  p l aced  to  a l l ow  ample  room to  pos i t i on  the

con t ro l  head  fo r  the  des i r ed  ang le .  You  can  mark  the  pos i t ion

on  t he  w indsh i e ld  w i th  some  s t r i p s  o f  mask ing  t ape  o r  w i th  a

s t roke  f rom a  th in  p iece  o f  ba r  soap  (which  wi l l  w ipe  o f f  eas-

i l y ,  u n l i k e  p e r m a n e n t  m a r k e r s ! ) .  R e m o v e  t h e  m o u n t  a n d

d e t a c h  t h e  c o n t r o l  h e a d  f r o m  t h e  a d j u s t a b l e  m o u n t i n g  a r m .

F i g u r e  1 1 —  S e e n  f r o m  o u t s i d e  t h e  G E O M e t r o ,  t h e

s u c t i o n  c u p  m o u n t i n g  s e c u r e l y  h o l d s  t h e  P o w e r T a l k

r e m o t e  h e a d  

For  be t t e r  adhes ion  and  sea l ing ,  app ly  a  th in  coa t  o f  Vase l ine

to  the  suc t ion  cups  be fo re  p re s s ing  them in to  p l ace   (u se  su f-

f i c ien t  fo rce  to  evacua te  a l l  the  a i r  f rom wi th in  the  cups ) .

T h e  m o u n t i n g  a r m  c a n  b e  a d j u s t e d  t h r o u g h  s e v e r a l  a x e s  b y

loosen ing  and  t i gh t en ing  bo th  t he  hexagona l  s c r ews  and  the

wing-knobs .  A s l igh t  “droop”  wi l l  occur  be tween  the  pos i t ion

o f  a  un loaded  and  loaded  a rm ( tha t  i s ,  w i th  t he  con t ro l  head
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a f f i xed ) ,  so  ad ju s t  t he  a rm  pos i t i on  t o  compensa t e  f o r  t h i s

d r o o p .

N o w ,  g o  g e t  a n  a s s i s t a n t  t o  h e l p  y o u :  a n  a d d i t i o n a l  s e t  o f

hands  w i l l  p rove  inva luab le  i n  pos i t i on ing  and  p re s s ing  the

moun t  in to  p l ace .  Use  the  f l a t  pa lm o f  one  hand  to  p re s s  the

s u c t i o n  c u p  a g a i n s t  t h e  w i n d o w  a n d  f l a t t e n  i t  a s  m u c h  a s

poss ib le .  Hav ing  your  a s s i s t an t  ho ld  the  moun t  in  p lace  whi l e

you  concen t r a t e  on  p re s s ing  t he  cups  f l a t  makes  t h ings  ea s i-

e r .  You can  use  a  long  objec t  to  lever  addi t iona l  force  on  the

m o u n t  ( b e  c a r e f u l  n o t  t o  m a r  t h e  d a s h b o a r d  s u r f a c e  i n  d o i n g

this ) .  

I f  y o u  d o  n o t  w a n t  t o  h a v e  t h e  P o w e r t a l k  h e a d  r e s t  d i r e c t l y

o n  t h e  d a s h ,  a s  w i t h  t h e  s p e a k e r ,  y o u  c a n  a p p l y  r u b b e r  f e e t

o r  Ve lc ro  to  cush ion  the  un i t  and  p ro tec t  the  dash  f in i sh .

Ins t a l l  t he  Power t a lk  head  on  to  t he  moun t ,  pos i t i on  i t ,  and

s lowly  t i gh ten  a l l  hexagona l  s e t - s c rews  and  winged  knobs  so

the  con t ro l  head  i s  pos i t ioned  as  des i r ed .

I n s t a l l i n g  P o w e r T a l k  S p e a k e r . T h e  e x t e r n a l  s p e a k e r  c a n

b e  m o u n t e d  u s i n g  a  v a r i e t y  o f  m e t h o d s ,  d e p e n d i n g  o n  t h e

d e s i r e d  i n s t a l l a t i o n  a n d  a v a i l a b l e  s p a c e .  T h e  s p e a k e r

i n c l u d e s  a  m o u n t i n g  b r a c k e t  f o r  u n d e r - d a s h  o r  o v e r h e a d

i n s t a l l a t i o n  b u t  r e q u i r e s  d r i l l i n g  t w o  h o l e s  f o r  t h e  s h e e t

m e t a l  s c r e w  f a s t e n e r s .  

A n  a l t e r n a t e  m e t h o d  i s  t o  u s e  t h e  s u c t i o n - c u p  a d j u s t a b l e

m o u n t i n g  a r m  ( C a t a l o g  N o .  0 4 - 1 4 )  w h i c h  a t t a c h e s  t o  t h e

ins ide  o f  the  window ( t ak ing  ca re  no t  to  b lock  your  v i s ib i l i ty

o f  t h e  r o a d ) .  I f  t h e  s p e a k e r  w i l l  r e s t  o n  t h e  d a s h  s u r f a c e ,

p lace  a  smal l  s t r ip  o f  Velc ro™ or  adhes ive  backed  foam tape

t o  t h e  s p e a k e r  c o r n e r s  t o  p r e v e n t  t h e  h e a d  f r o m  m a r r i n g  t h e

dash  su r f ace  f rom v ib ra t i on  wh i l e  d r iv ing .

Connec t  t he  aud io  cab l e  be tween  t he  r ea r  pane l  o f  t he  speak-
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e r  and  t he  j a ck  on  t he  r ea r  pane l  o f  t he  PowerTa lk  head .

I n s t a l l i n g  t h e S m a r t l o c k  P r o . The  Smar t lock  Pro ,  a  smal l

r emote  con t ro l  box ,  a l l ows  tu rn ing  on /o f f  t he  r ece ive r  p re-

a m p  i n  t h e  S G C  a n t e n n a  c o u p l e r s  a n d  l o c k i n g  o r  r e s e t t i n g

coup le r  ope ra t ion .

I t  c an  be  moun ted  in  a  conven ien t  l oca t ion  on  o r  be low the

dash .  The  s imples t  me thod  i s  t o  make  use  o f  Ve lc ro™ h o o k

and  l oop  f a s t ene r  s t r i p s ,  o r  doub le - s ided  adhes ive  t ape ,  and

cu t  a  squa re  t o  ma t ch  t he  box  and  da shboa rd  su r f ace .  Rou t e

i t s  c o n t r o l  c a b l e  b e n e a t h  t h e  d a s h ,  t h e n  t o  t h e  r e a r  o f  t h e

veh i c l e  (o r  whe re  t he  an t enna  coup le r  i s  i n s t a l l ed )  v i a  t he

d o o r  e d g e  m o l d i n g s  o r  u n d e r  t h e  c a r p e t .

M o u n t i n g  t h e  S G - 5 0 0  R e m o t e  C o n t r o l . I n c l u d e d  w i t h

t h e  5 0 0 - w a t t  i n s t a l l a t i o n  k i t  ( S G C  C a t a l o g  N o .  5 2 - 9 7 ) ,   a

r emote  con t ro l  box  wi th   cab le  enab le s  swi t ch ing  the  ampl i-

f i e r  DC power  on  and  of f  (wi th  LED ind ica to r )  and  manua l

s e l e c t i n g  o f  t h e  a p p r o p r i a t e  i n p u t  f i l t e r  f o r  t h e  b a n d  y o u

wish  to  ope ra t e  on .  

T h e  a m p l i f i e r  o n / o f f  s w i t c h  o n  t h e  r e m o t e  c o n t r o l  b o x  i s

wi red  in  s e r i e s  w i th  t he  on /o f f  swi t ch  in  t he  ampl i f i e r .  To

enab le  con t ro l  f rom the  box ,  l eave  the  swi t ch  a t  t he  ampl i f i-

er set to “ON.”

A m p l i f i e r  d r a w s  c u r r e n t  w h e n  i d l i n g : W h e n  l e a v i n g  t h e

veh ic l e ,  r emember  t o  t u rn  o f f  t he  ampl i f i e r :  i t  d r aws  a  sma l l

amoun t  o f  cu r r en t  f r om the  ba t t e ry  i n  i t s  i d l e  s t a t e .  The  r ed

L E D  o n  t h e  r e m o t e  c o n t r o l  b o x  p r o v i d e s  a n  e a s y  c h e c k  o f

w h e t h e r  p o w e r  i s  a p p l i e d  t o  t h e  P o w e r c u b e .

I f  s p a c e  i s  a v a i l a b l e ,  i t  m a y  b e  c o n v e n i e n t  t o  m o u n t  t h e

r e m o t e  c o n t r o l  n e a r  t h e  S m a r t l o c k  b o x  u s i n g  t h e  s u p p l i e d

Velc ro  s t r ips .  Route  the  con t ro l  cab le  to  the  rea r  o f  the  veh i-
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c l e  w i t h  s u f f i c i e n t  l e n g t h  t o  e a s i l y  r e a c h  t h e  P o w e r c u b e

ampl i f i e r .  

T r i m  e x c e s s  l e a d  a t  t h e  a m p l i f i e r :  W h e n  i n s t a l l i n g  t h e

remote  con t ro l  box ,  e x c e s s  l e a d  l e n g t h  w i l l  b e  t r i m m e d  a t  t h e

box ,  ra ther  t han  a t  t he  ampl i f i e r.  Th i s  i s  because  the  smal l  4 -

p in  p lug  used  fo r  on /o f f  and  LED power  i s  p r e - a s sembled  a t

t he  f ac to ry  and  shou ld  no t  be  cu t  o f f  and  r e -w i r ed .  

Re fe r r i ng  t o  t he  i n s t ruc t i ons  p rov ided  w i th  t he  r emo te  con-

t ro l  box ,  connec t  the  s ix-wire  ( input  f i l t e r  se lec t )  p lug  to  i t s

m a t i n g  c o n n e c t o r  o n  t h e  P o w e r c u b e ,  a n d  t h e  s m a l l  f o u r - w i r e

p l u g  i n t o  t h e  p i n  j u m p e r  l o c a t e d   n e x t  t o  t h e  P T T / F i l t e r

Selec t  swi tches .

The  wi re s  a t  o the r  end  o f  t he  cab l e  w i l l  be  a t t ached  to  t he

connec to r  on  the  r emote  con t ro l  box .

E x t e r i o r

U n i q u e  t o  t h e  Q M S  a n t e n n a / c o u p l e r  c o n f i g u r a t i o n  i s  i t s

m o u n t i n g  s t r a p  s y s t e m .  N o  o t h e r  m a n u f a c t u r e r  p r e s e n t l y

o f f e r s  a  s y s t e m  u t i l i z i n g  t h i s  a p p r o a c h .  T h e  Q M S  s y s t e m

addre s se s  t h r ee  impor t an t  a spec t s  o f  mob i l e  ope ra t i ons :

•  T ru ly  e f f i c i en t ,  a l l - band ,  h igh -power  pe r fo rmance

u s i n g  a  p r o v e n  a n t e n n a  d e s i g n  w i t h  b o t h  e l e c t r i-

c a l  a n d  m e c h a n i c a l  i n t e g r i t y  u n d e r  t h e  m o s t

adve r se  d r iv ing  cond i t i ons .

•  Easy  t r anspo r t ab i l i t y  f rom one  veh i c l e  t o  ano the r .

T h e  Q M S  m o u n t i n g  s y s t e m  i s  “ s e m i - p e r m a n e n t ”

because  i t s  suc t i on  cup  and  s t r app ing  a l l ow  r eady

removal  of  the  ent i re  uni t .  The  QMS goes  in  p lace ,

and  s t ays  in  p lace ,  un t i l  you  need  to  move  i t .

•  Non- in t rus ive  moun t ing  des ign .  No  d r i l l i ng  body

p a n e l  h o l e s  i n  a  $ 1 0 , 0 0 0  t o  $ 2 0 , 0 0 0  v e h i c l e  t o

a c c o m m o d a t e  a  $ 2 0  f i t t i n g ,  t h e  Q M S  s y s t e m

a l l o w s  y o u  t o  e n j o y  m o b i l e  o p e r a t i o n  w i t h o u t
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deprec ia t ing  your  veh ic l e ’ s  va lue  wi th  uns igh t ly

ho les ,  sc rapes ,  and  scuf f s  f rom magne t i c  o r  o the r

m o u n t i n g  a p p r o a c h e s .

P r e p a r i n g  t o  M o u n t  t h e  Q M S .  The  suc t ion  cups  fo rm one

ha l f  o f  the  QMS anchor ing  sys tems ,  the  ny lon  s t raps  f in i sh

the  j ob .  Inc luded  wi th  you r  QMS sys t ems  a re  fou r  p l a s t i c -

coa ted  s t ee l  hooks .  The  ny lon  s t r aps  loop  th rough  these ,  and

t h e  h o o k s  h o o k  o n t o  l e d g e s  t o  f o r m  a  s e c u r e  a n c h o r  p o i n t

f rom wh ich  t he  s t r ap  t ens ion  i s  t i gh t ened .

O n  m o s t  c o m p a c t  v e h i c l e s  ( e s p e c i a l l y  a  h a t c h b a c k ) ,  m o u n t

the  QMS box  on  t he  l e f t  r e a r  s i de  w indow,  w i th  one  s t r ap

ty ing  to  t he  f ron t  door  open ing ,  one  to  t he  ha t chback  open-

i n g ,  o n e  t o  t h e  w h e e l  w e l l  ( f e n d e r ) ,  a n d  o n e  e i t h e r  t o  t h e

roof  o r  t o  the  lower  body  edge .

F i n d i n g  p a n e l  e d g e s . Find  a  body  pane l  edge  o r  “ l ip”  tha t

the  s tee l  c l ip  wi l l  ca tch  and  anchor  on to .  You should  be  ab le

t o  f i n d  t h e  e d g e s  n e e d e d  t o  s e c u r e  t h e  h o o k s  a n d  m o u n t i n g

s t r a p s .  

L o o k  u n d e r  g a s k e t : Try  l i f t i ng  up  t he  rubbe r  s ea l i ng  gaske t

t h a t  g o e s  a r o u n d  t h e  r e a r  h a t c h  a n d  d o o r  o p e n i n g s .

Undernea th  you  wi l l  f i nd  a  “kn i fe -edge”  s t r ip  o f  me ta l  t ha t

m a y  m a t e  w e l l  w i t h  t h e  m e t a l  h o o k s .  I n  m o s t  c a s e s  t h e  r u b-

b e r  s t r i p p i n g  c a n  b e  r e i n s t a l l e d  w i t h o u t  a f f e c t i n g  d o o r / h a t c h

c los ing  or  proper  sea l ing .  

S t e e l  h o o k s :  The  s t ee l  hooks  a r e  f l ex ib l e  enough  tha t  t hey

can  be  s l i gh t ly  ben t  o r  shaped  to  t he  p rope r  ang le  t o  a l l ow a

c u s t o m  f i t  o n  t h e  d o o r / b o d y  e d g e  o f  y o u r  v e h i c l e .  U s e  a

v i se -g r ip  and  l a rge  pa i r  o f  p l i e r s :  t ry  to  ge t  the  ang le  r igh t

t h e  f i r s t  t i m e  b e c a u s e  r e p e a t e d  b e n d i n g  w i l l  w e a k e n  t h e

s tee l .

A b r a s i o n - r e s i s t a n t  s t r a p s : Clos ing  a  door  o r  ha tch  over  the
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QMS moun t ing  s t r ap s  may  bo the r  you  a t  f i r s t ,  bu t  t hey  a r e

ab ra s ion  r e s i s t an t ,  and  two  s t r aps  have  a  t o t a l  t h i cknes s  o f

on ly  abou t  4  mm,  wh i l e  r e t a in ing  a  t ens i l e  s t r eng th  o f  ove r

1 0 0 0  p o u n d s .  

L o c a t i n g  B o d y  O p e n i n g s  f o r  C a b l e  L e a d - T h r o u g h . A

mul t i - conduc to r  cab le  toge the r  wi th  RF coax  l ead  (wi th in  one

s h e a t h ) ,  a n d  a  b r a i d e d  s t r a p  f o r  R F  g r o u n d i n g — w i t h i n  o n e

shea th—must  feed  f rom the  SG-235  couple r  ( ins ide  the  QMS

sys t em)  th rough  the  veh ic l e  body  to  connec t  t o  t he  SG-500

P o w e r C u b e ,  S G - 2 0 0 0  T r a n s c e i v e r ,  a n d  t h e  v e h i c l e  g r o u n d

(chassis) .  

P r e - e x i s t i n g  h o l e s :  Not ice  some  p re -ex i s t ing  ho le s  in  the

veh ic l e  body  used  fo r  ven t i l a t i on  o r  fo r  w i r ing  l ead - th roughs

f r o m  o p t i o n s  t h a t  m a y  o r  m a y  n o t  b e  i n s t a l l e d  o n  y o u r  v e h i-

c le .  Try  to  u t i l ize  these  f i r s t :  i t  i s  much s impler  than  dr i l l ing

holes  in  your  ca r .  

K n i f e - e d g e  s l o t :  Loca te  a  door  “kn i fe -edge”  o r  l ip ;  f i l e  a

“s lo t”  jus t  wide  enough  fo r  a  cab le  to  pass .  In  many  ins tances

t h e  r u b b e r  s e a l i n g  s t r i p  c a n  b e  s l i p p e d  b a c k  i n  p l a c e  o v e r

t h e  c a b l e  l e a d - t h r o u g h .

I n s t a l l i n g  t h e  S G - 2 3 5  i n s i d e  t h e  Q M S .  The  b l ack  a lu-

m i n u m  Q M S  s e r v e s  n o t  o n l y  a s  a  m o u n t i n g  f o u n d a t i o n  f o r

the  SG-303  whip  an tenna  bu t  a l so  a s  a  con ta ine r  fo r  the  SG-

235  Smar tune r ,  o f f e r ing  i t  add i t iona l  p ro tec t ion  fo r  the  cou-

p l e r .  B e f o r e  s t a r t i n g ,  e n s u r e  t h a t  t h e  t w o  s i d e  p a n e l s  a r e

removed  f rom the  QMS box ,  s e t  t hem as ide  fo r  now,  and  be

ca re fu l  no t  to  lose  the i r  moun t ing  sc rews .

I n s t a l l i n g  G r o u n d  s t r a p :  To connec t  the  b ra ided  RF  g round-

ing  s t rap ,  a  good  e lec t r ica l  and  mechanica l  connec t ion  to  the

veh ic le  chass i s  mus t  be  found .  The  s t rap  i s  f l a t  and  f l ex ib le

e n o u g h  t o  f e e d  t h r o u g h  m o s t  d o o r / h a t c h  e d g e s  w i t h o u t

af fec t ing  door  c losure .  
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Enclosed  wi th  the  QMS package  i s  a  l ength  of  b ra ided  cab le

used  to  p rov ide  the  e lec t r i ca l  connec t ion  f rom the  QMS box

to  the  vehic le .  On the  in ter ior  of  the  QMS box you wi l l  not ice

tha t  one  o f  the  bo l t  ho le  su r faces  i s  ba re ,  sh iny  a luminum.

Here  the  t e rmina l  l ug  o f  t he  b ra id  a t t aches  t o  t he  box ,  and

h e r e  a  s h o r t  j u m p e r  c o n n e c t s  t o  t h e  g r o u n d  c o n n e c t i o n  o n

the  SG-235  coup le r  un i t .

To  provide  an  ef fec t ive  RF/DC ground on  your  vehic le :

•   make  a  so l id  e l ec t r i ca l  and  mechan ica l  connec-

t i on  to  t he  veh ic l e  body

•   e n s u r e  t h e  b o d y  i s  g r o u n d e d  t o  t h e  v e h i c l e  c h a s-

s i s  ( in  newer  ca r s  wi th  un ibody  cons t ruc t ion ,  t h i s

i s  done  for  you) .

R o u t e  b o t h  t h e  c a b l e  a n d  g r o u n d  s t r a p  t h r o u g h  t h e  r e a r

h a t c h  o r  t r u n k  ( t h e  w e a t h e r  s e a l i n g  s t r i p  i s  u s u a l l y  t h i c k

enough  to  accommoda te  them whi l e  s t i l l  s ea l ing  ou t  t he  e l e-

men t s ) .  Once  i n s ide ,  t he  cab l e  makes  t he  sho r t e s t  pos s ib l e

r u n  t o  t h e  P o w e r c u b e  ( i n  5 0 0 - w a t t  i n s t a l l a t i o n )  o r  t h e  t r a n s-

ce ive r .  At tach  the  b ra id  to  a  r ead i ly  access ib le  bo l t  tha t  t i e s

to  the  veh ic le  body :

•  R e m o v e  t h e  b o l t  a n d  s c r a p e  o f f  a  s m a l l  a r e a  o f

pa in t  a round  i t s  ho l e  w i th  a  t h in  s t r i p  o f  s andpa-

pe r  to  p rov ide  a  be t t e r  e l ec t r i ca l  connec t ion .  

•  U s e  a  p e n c i l  o r  b a l l - p o i n t  p e n  t o  p u s h  a p a r t  t h e

s t r ands  i n  t he  cen t e r  o f  t he  b r a id  t o  f o rm  a  ho l e

t h r o u g h  w h i c h  t h e  b o l t  m a y  p a s s  ( y o u  c a n  t r i m

t h e  s t r a p  a n d  s o l d e r  o n  a  l u g ,  b u t  t h i s  m a y  b e

inconven ien t  o r  imprac t i ca l ) .

•  A n c h o r  t h e  s t r a p .  

C o v e r  e x p o s e d  s t r a p : Sl ip  a  s l eeve  o f  hea t - sh r ink  tub ing

on to  t he  b r a ided  s t r ap  a long  the  l eng th  t ha t  w i l l  be  d i r ec t l y

exposed  to  the  a i r  and  to  door - sea l ing  su r faces  (8  to  10  inch-

es  shou ld  su f f i ce ) .  Ground  the  b ra ided  cab le  to  the  chass i s

us ing  ex i s t ing  bo l t s  and  sc rews ,  when  poss ib le .  P repa re  the

c o n t a c t  s u r f a c e  b y  s a n d i n g  a w a y  t h e  p a i n t  a n d  p r i m e r  u n t i l
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s h i n y ,  b a r e  m e t a l  a p p e a r s .

S e c u r e  b r a i d e d  s t r a p :  A  p a r t  i n  t h e  b r a i d  l a r g e  e n o u g h  t o

p a s s  a  s c r e w  o r  b o l t  c a n  b e  m a d e  b y  s i m p l y  p u s h i n g  s t r a n d s

apa r t  w i th  a  sma l l  po in t ed  ob jec t  ( such  a s  a  ba l l -po in t  pen )

t o  a c c o m m o d a t e  t h e  f a s t e n e r .  R e m e m b e r  t o  r e - t i g h t e n  a n y

bol t s  or  sc rews  f i rmly  in  p lace .  (See  Chapter  4  for  de ta i l s  o f

mob i l e  g rounds . )

In  veh ic le s  wi th  s t ee l  f r ame  cons t ruc t ion ,  you  wi l l  a l so  wan t

t o   r u n  a  g r o u n d  s t r a p  f r o m  t h e  b o d y  t o  t h e  f r a m e .  I f  y o u

choose  t o  connec t  t he  g round ing  s t r ap  t o  t he  veh ic l e  t runk  o r

h a t c h  l i d ,  r e m e m b e r  t h a t  t h e s e  m a y  r i d e  o n  n y l o n  b u s h i n g s

which  wi l l  i n su la t e  t he  l i d  f rom the  body .  The re fo re  an  add i-

t i o n a l  g r o u n d  s t r a p  f r o m  t h e  h a t c h  t o  t h e  b o d y  m a y  b e  n e e d-

e d .

M o u n t i n g  t h e  Q M S .  F o l l o w  t h e s e  s t e p s  i n  m o u n t i n g  t h e

QMS:

1 .  At tach  the  SG-303  an tenna  base  to  the  QMS box  us ing  the

s u p p l i e d  s c r e w s .  A s s e m b l e  t h e  p o l y m e r  f e e d - t h r o u g h  b u s h-

ings  and  nu ts  loose ly  on to  the  cab le  and  the  QMS,  bu t  do  no t

l e a d  t h e  c a b l e  t h r o u g h  t h e  b o x  o r  t i g h t e n  t h e  b u s h i n g  a n d

n u t s  y e t .  

2 . S l ide  the  SG-235 uni t  in to  the  QMS  so  tha t  the  porce-

l a i n  a n t e n n a  f e e d p o i n t  i n s u l a t o r  i s  o n  t h e  s a m e  e n d  a s  t h e

ho l e  f o r  t he  an t enna  cab l e  f e ed - th rough.  (Note: the QMS sys-

t em can  be  moun ted  e i t he r  ve r t i c a l l y  o r  ho r i zon t a l l y ;  howev-
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C a u t i o n : D o  n o t  a t t e m p t  t o

use  a  QMS-2 -150  ( a  un i t  no t

r a t e d  f o r  5 0 0  w a t t s )  w i t h  a n

SG-235  fo r  500  wa t t s .

W a r n i n g : A t t e m p t i n g  t o

u s e  a  Q M S  n o t  m a n u f a c-

t u r e d  e x p r e s s l y  f o r  5 0 0

w a t t s  c o u l d  s e r i o u s l y  d a m-

a g e  o u r  Q M S  o r  y o u r  a m p l i-

f i e r  and  w i l l  vo id  t he  equ ip-

m e n t  w a r r a n t y .



e r ,  t he  coup le r  can  on ly  be  in s t a l l ed  one  way  wi th in  the  box

t o  k e e p  t h e  l e n g t h  o f  t h e  a n t e n n a  f e e d  w i r e  b e t w e e n  t h e  S G -

2 3 5  a n d  t h e  m o u n t i n g  b a s e  o f  t h e  S G - 3 0 3  w h i p  as  shor t  as

p o s s i b l e).

3 . A l ign  the  fou r  ho le s  i n  coup le r  moun t ing  b racke t  w i th

the  four  ho les  in  the  QMS bot tom.  Now ins ta l l  the  four  suc t ion

cup  fee t  to  the  QMS box—the  mount ing  sc rews  inse t  in  the i r

f e e t  f i t  t h r o u g h  b o t h  t h e  b o x  a n d  c o u p l e r  b r a c k e t  h o l e s .

Fas t en  each  foo t  w i th  an  appropr i a t e  bo l t .

4 . T r i m  t h e  l e n g t h  o f  f e e d  w i r e  f r o m  t h e  a n t e n n a  m o u n t

so  tha t  i t  w i l l  r each  the  porce la in  s t and-o f f  in su la to r  on  the

c o u p l e r  t h r o u g h  t h e  p o l y m e r  f e e d - t h r o u g h  b u s h i n g s  w i t h  t h e

a n t e n n a  b a s e  u n l o c k e d  a n d  s w i v e l e d  i n  t h e  r e a r w a r d  pos i t i on

( f a r t h e s t  p o s s i b l e  e x t e n s i o n ) .  S o l d e r  t h e  t e r m i n a l  l u g  ( s u p-

p l i ed )  t o  t he  end  o f  t he  an t enna  f eed  w i r e  and  t hen  bo l t  i t  t o

the  porce la in  s tand-of f  insu la to r  on  the  couple r  —using  on ly

m i n i m a l  f o r c e .  (C a u t i o n :  t h e  p o r c e l a i n  s t a n d - o f f  c a n

c r a c k  f r o m  e x c e s s i v e  t o r q u e . )

5 . Cons t ruc t  a  2 -  t o  3 - inch  g round  s t r ap  wh ich  wi l l  g round

the  coup le r  un i t  to  the  QMS box  (and  veh ic le  body /chass i s )

by  so lde r ing  t e rmina l  lugs  on  each  end  o f  the  s t r ap .  Nex t ,  bo l t

o n e  e n d  o f  t h e  j u m p e r  t o  t h e  c o u p l e r ,  t h e n  t h e  o t h e r  e n d ,

a long  wi th  the  long  g round  s t rap ,  to  the  QMS a t  the  ho le  wi th

the  b r igh t  exposed  su r f ace .  A t t ach  the  two  s ide  p l a t e s  t o  t he

QMS box  wi th  the i r  cor responding  sc rews .  The  QMS un i t  i s

now ready  fo r  pos i t i on ing  and  a t t achmen t  t o  t he  veh i c l e .

U s i n g  t h e  Q M S  S u c t i o n  C u p s .  T h e  s u c t i o n  c u p s   o f  t h e

m o u n t i n g  s y s t e m  s e t  t h e  Q M S  s y s t e m  a p a r t  f r o m  a n y  o t h e r

HF mobi le  an tenna  sys tem.  The  innova t ive  dec i s ion  to  u t i l i ze

s u c t i o n  c u p s  t o  m a t e  t h e  Q M S  b o x  t o  t h e  v e h i c l e  s u r f a c e

s t e m m e d  f r o m  t h e  s e v e r a l  f u n c t i o n s  t h e y  p e r f o r m :

•  T h i s  s e m i - p e r m a n e n t  f a s t e n i n g  t e c h n i q u e l e a v e s
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t h e  v e h i c l e  s u r f a c e  f r e e  f r o m  b l e m i s h e s  o r  p e n e-

t r a t i ons  (does  no t  de t r ac t  f r om you r  c a r ’ s  r e s a l e

v a l u e ) .  W h e n  y o u  n e e d  t o  m o v e  o r  r e m o v e  t h e

s y s t e m ,  i t  l e a v e s  b e h i n d  n o  r u s t e d  h o l e s  t h a t

r e q u i r e  b o d y  w o r k  o r  r e p a i n t i n g .  M a n y  p e o p l e

h a v e  m u l t i - c a r  f a m i l i e s — i t ’ s  r e a s s u r i n g  t o  k n o w

y o u  c a n  s w i t c h  s y s t e m s  b e t w e e n  v e h i c l e s  w h e n-

e v e r  y o u r  r e q u i r e m e n t s  c h a n g e .

•  High  adhes ion  s t reng th r e s u l t s  f r o m  t h e  l a r g e  s u r-

f a c e  a r e a  a n d  h i g h  v a c u u m  o b t a i n e d  f r o m  t h e

qua l i ty  suc t ion  cups .  (Cl imbers  sca le  bu i ld ings  and

worke r s  ca r ry  p l a t e  g l a s s  u s ing  s imi l a r  h igh -qua l-

i ty ,  commerc ia l  suc t ion  devices .

•  Safe ly  absorbs  v ibra t ion  and  cyc l ic  loads w h i l e  d r i-

v ing .  The  s i l i cone  con ten t  o f  the  cups  absorbs  the

s t r e s s  a n d  s t r a i n s  i m p a r t e d  b y  i m p a c t  w i t h  r o a d

b u m p s  a n d  p o t h o l e s  t h a t  c a u s e s  p r e m a t u r e  f a i l u r e

of  nu t s ,  bo l t s ,  o r  shee t  me ta l  sc rews  used  in  con-

ven t iona l  sys tems .  Th is  p r inc ip le  app l ies  in  mi l i-

t a r y  a n d  c o m m e r c i a l  i n s t a l l a t i o n  t h r o u g h  t h e  u s e

of  “shock mounts .”  The  la rge  s ize  of  the  box and

s p a c i n g  o f  t h e  s u c t i o n  c u p / f e e t  s p r e a d  t h e s e

f o r c e s  o u t  o v e r  a  l a r g e r  s u r f a c e  a r e a  f o r  m a x i m u m

s a f e t y  a n d  s t r e n g t h .

•  N o i s e  i n s u l a t i o n :  t h e  s u c t i o n  c u p s  d a m p e n  t h e

no i se  and  v ib ra t i on  f rom the  QMS box  and  an t en-

n a  t h a t  w o u l d  o t h e r w i s e  b e  c o n d u c t e d  t o  t h e

veh ic le  body  th rough  mechan ica l  jo in t s ,  a f fo rd ing

q u i e t e r  o p e r a t i o n .

•  T h e  t i e - d o w n  s t r a p  a n d  s u c t i o n  c u p s  w o r k  h a n d - i n -

h a n d  a s  a  c o n s t a n t - t e n s i o n  s y s t e m . T h e  t i e - d o w n

s t r a p  t e n s i o n  k e e p s  t h e  c u p s  c o m p r e s s e d  s o  t h e i r

v a c u u m   h o l d s  t h e  Q M S  i n  p l a c e ;  t h e  f l e x i b i l i t y
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a n d  “ s p r i n g i n e s s ”  o f  t h e  s i l i c o n e  p r e s s e s  b a c k

a g a i n s t  t h e  t i e - d o w n  s t r a p s  t o  k e e p  t h e m  t a u t

and  t o  ma in t a in  t he i r  t en s ion .

M o u n t i n g  t h e  S u c t i o n  C u p s.  The  compress ion  of  the  suc-

t i on  cups   ( how s t rong  i s  t he  vacuum)  and  the  qua l i t y  o f  t he

sea l  (how we l l  t hey  ma tch  the  con tour  o f  t he  veh ic l e )  w i l l

d e t e r m i n e  t h e i r  p e r f o r m a n c e .

To  a t t ach  the  suc t ion  cups  to  g l a s s ,   p repa re  the  su r face  by

f i r s t  wip ing  i t  wi th  g lass  c leaner  and  a  sof t  rag .  I f  the  g lass  i s

o lde r ,  o r  ha s  been  waxed  many  t imes ,  f i lmy  depos i t s  o f  dus t

can  be  r emoved  wi th  t he  gen t l e  and  ca re fu l  app l i ca t i on  o f  a

s t r a i g h t - e d g e d  r a z o r  b l a d e .  W i p e  e v e r y t h i n g  c l e a n  w h e n  y o u

a r e  d o n e .

App ly  cons ide rab l e  fo rce

t o  c o m p r e s s  t h e  c u p s

in to  p lace .  I f  you  can  ge t

t h e  a s s i s t a n c e  o f  a

f r i e n d ,  l e t  t h e m  h o l d  t h e

Q M S  b o x  i n  p l a c e  w h i l e

y o u  c o n c e n t r a t e  o n  t h e

suc t ion  cups .

You  can  app ly  a  th in  coa t

o f  p e t r o l a t u m - b a s e d

V a s e l i n e  o v e r  t h e  s u c-

t i on  cup  t o  enab l e  a  be t-

t e r  s e a l .  T h i s  w i l l  a l s o

m a k e  i t  e a s i e r  t o  s l i d e

the  cups  s l igh t ly  fo r  f ina l

pos i t ion ing .  Don’ t  wor ry

a b o u t  s m u d g i n g  t h e

g lass  fo r  now,  as  you  can

t i dy  t h ings  up  l a t e r .
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F i g u r e  1 2  —  A p p l y  f i r m  p r e s-

s u r e  t o  e x p e l  a i r  f r o m  t h e  s u c-

t i o n  c u p s



Compress  the  cups  by  us ing  a  s t eady  fo rce ,  don’ t  pound  on

the  QMS box .  Idea l ly ,  the  suc t ion  cup  should  be  co l lapsed  and

f l a t t ened  ou t  a s  much  as  poss ib le ,  a l though  in  mos t  in s t a l l a-

t i ons  t he re  w i l l  a lmos t  a lways  be  a  sma l l  amoun t  o f  r e s idua l

a i r  t r apped  in s ide .  I f  you  app ly  Vase l ine  to  the  suc t ion  cups

be fo rehand ,  and  a re  moun t ing  the  QMS box  to  a  w indow,  you

can  see  how much  the  cup  has  co l l apsed  by  v i ewing  i t  f r om

the  ins ide .  The  ou t l ine  o f  the  a i r  “bubble”  ins ide  wi l l  be  read-

i l y  v i s ib l e .  The  sma l l e r  t he  bubb le ,  t he  be t t e r  t he  s ea l  and

the  s t ronger  the  cup  wi l l  ho ld .

A  p rope r ly  i n s t a l l ed  box  wi l l  be  s e l f - suppor t ing  (wi thou t  t he

t i e - d o w n  s t r a p s )  a n d  c a n n o t  b e  r e m o v e d  b y  m o d e r a t e  t u g-

ging  and pul l ing .

M o u n t i n g  Q M S  S t r a p s  a n d  H o o k s .  The  suc t ion  cups  fo rm

one  ha l f  o f  the  QMS anchor ing  sys tems ,  the  t i e -down s t r aps

f in i sh  the  job .  Inc luded  wi th  your  QMS sys tems  a re  seve ra l

p las t i c -coa ted  s t ee l  hooks .  The  t i e -downs  loop  th rough  these ,

a n d  t h e  h o o k s  h a n g  o n t o  l e d g e s  t o  f o r m  a  s e c u r e  a n c h o r

po in t  f rom wh ich  t he  s t r ap  t ens ion  i s  t i gh t ened .

Fo r  mos t  compac t veh ic le s  (wi th  a  ha tchback) ,  you  wi l l  wan t  

F i g u r e  1 3  —

S u c t i o n  c u p s  c a n

a d h e r e  t o  t h e

b o d y  o f  t h e  G E O

T r a c k e r .  T h e

s t r a p s  m a i n t a i n

p r e s s u r e  o n  s u c-

t i o n  c u p s .
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t o  moun t  t he  QMS box  on  the  r ea r  s ide  window,  wi th  fou r

s t r aps  ty ing  to  a  f ron t  door ,  ha tchback ,  whee l  we l l  ( f ender ) ,

and  one  e i the r  t o  t he  roo f ,  o r  t o  t he  lower  body  edge .  Fo r

min i -  o r  fu l l - s i ze  t rucks ,  t he  un i t  can  be  a t t ached  ju s t  abou t

a n y w h e r e  a l o n g  t h e  p e r i p h e r y  o f  t h e  b e d .  F o r  m i d - o r  f u l l -

s i ze  sedans ,  t he  t runk  l id  i s  more  conven ien t .

T h e  k e y  t o  t h i s  p a r t  o f  t h e  i n s t a l l a t i o n  i s  f i n d i n g  a  b o d y

pane l  edge  o r  “ l ip”  tha t  the  s tee l  hook  wi l l  ca tch  and  anchor

on to  wel l .  Wi th  a  l i t t l e  b i t  o f  exp lora t ion  and  ingenui ty  on

y o u r  p a r t ,  y o u  s h o u l d  b e  a b l e  t o  f i n d  t h e  e d g e s  n e e d e d  t o

s e c u r e  t h e  h o o k s  a n d  m o u n t i n g  s t r a p s .  

T ry  l i f t i ng  up  t he  rubbe r  s ea l i ng  ga ske t  t ha t  goes  a round  t he

r e a r  h a t c h  a n d  d o o r  o p e n i n g s .  U n d e r n e a t h  y o u  w i l l  f i n d  a

“kn i f e - edge”  s t r i p  o f  me ta l  t ha t  t he  me ta l  hooks  o f t en  ma te

t o  q u i t e  w e l l .  I n  m o s t  c a s e s  t h e  r u b b e r  s t r i p p i n g  c a n  b e

r e p l a c e d  w i t h o u t  a f f e c t i n g  d o o r / h a t c h  c l o s i n g ,  o r  p r o p e r

sea l ing .  The  s t ee l  hooks  a re  f l ex ib le  enough  tha t  they  can  be

s l i gh t ly  ben t  o r  shaped  to  t he  p rope r  ang le  t o  a l l ow  a  cus tom

f i t  on  the  door /body  edge  o f  your  pa r t i cu la r  veh ic l e .  Use  a

v i se  and  la rge  pa i r  o f  p l i e r s  to  do  th i s .  Try  to  ge t  the  ang le

r i gh t  t he  f i r s t  t ime ,  a s  r epea t ed  bend ing  w i l l  s t r e s s  weaken

the  s t ee l .

The  prospec t  o f  hav ing  a  door  o r  ha tch  c lose  over  the  QMS

m o u n t i n g  s t r a p s  m a y  b o t h e r  y o u  a t  f i r s t ,  b u t  p l e a s e  r e a l i z e

t h a t  t h e y  a r e  a b r a s i o n  r e s i s t a n t ,  a n d  t w o  s t r i p s  h a v e  a  t o t a l

th i ckness  o f  on ly  abou t  4  mm,  whi l e  r e t a in ing  h igh  t ens i l e

s t r e n g t h .

P o s i t i o n i n g  t h e  Q M S . When  moun t ing  the  QMS on  ve r t i ca l

g la s s  su r faces ,  such  as  the  r ea r  s ide  windows ,  the  box  has  a

t e n d e n c y  t o  s l i d e  d o w n w a r d  s l i g h t l y  o v e r  t i m e .  M o u n t  t h e

QMS so  tha t  i t s  suc t ion  cups  res t  a t  the  bo t tom of  the  win-

dow,  whe re  t he  g l a s s  mee t s  t he  w indow sea l i ng  s t r i p .  I n  t h i s
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“na tura l  res t ing  pos i t ion ,”  the  QMS can  be  secured  f i rmly ,  and

wi l l  s l ide  no  fu r ther .  

T i g h t e n i n g  t h e  S t r a p s .  N o w  c o m e s  t h e  m o m e n t  o f  t r u t h :

the  QMS i s  pos i t ioned ,  the  suc t ion  cups  compressed ,  the  t i e -

d o w n  p o i n t s  a r e  d e t e r m i n e d ,  a n d  t h e  m o u n t i n g  h o o k s  a n g l e s

a r e  a d j u s t e d  a s  n e c e s s a r y .  

1 .  Loop  each  t i e -down  s t r ap  t h rough  t he  i t s

co r r e spond ing  open ing  in  t he  t op  and  s ide  o f  t he

QMS ,  th rough  the  s t ee l  mount ing  c l ip ,  and plas t ic

buck le .  On  the  buck le ,  t he  s t r ap  mus t  en t e r  f rom 

b e n e a t h ,  l o o p  u p  a n d  o v e r  t h e  g u i d e ,  t h e n  e x i t

f r o m  b e n e a t h  a s  w e l l .  

2 . T h e  t i e - d o w n  b u c k l e s  c a n  f a c e  e i t h e r

toward  o r  away  f rom the  QMS box ,  bu t  fo r  conve-

n i e n c e  a n d  a p p e a r a n c e s  s a k e ,  c h o o s e  a  c o m m o n

d i r e c t i o n  t h a t  a l l o w s  y o u  t o  t i g h t e n  t h e m  a s

d i r ec t l y  a s  poss ib le .  

3 .  M a k e  s u r e  t h a t  s t r a p s  a l i g n  p e r p e n d i c u l a r

f rom any  cu rves  ( such  a s  whee l  we l l  r i dges ) .  Wi th

t h e  s t r a p  a t  9 0  d e g r e e s  r e l a t i v e  t o  a  c u r v a t u r e ,  i t

c an  sh i f t  no  fu r the r  l a t e r a l l y  and  w i l l  r e t a in  s t r ap

t ens ion .

. 4 .  Take  up  the  s l ack  f rom a l l  fou r  t i e -downs

s o  t h e r e  i s  e n o u g h  t e n s i o n  t o  k e e p  t h e  s t r a p s  i n

p lace ,  bu t  don’ t  pu l l  t hem home jus t  ye t .

I f  t he  QMS i s  pos i t i oned  ve r t i c a l l y ,  l i ke  on  a  s i de  w indow,

s t a r t  w i t h  t h e  t o p  s t r a p s  f i r s t ,  t i g h t e n i n g  t h e m  o n l y  t o  t h e

po in t  where  f i rm res i s t ance  i s  me t—then  s top .  The  f ina l  t en-
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C a u t i o n :  T h e  t i e - d o w n  s t r a p s  a n d  t h e  s t e e l  h o o k s  a r e

qu i t e  s t rong .  The  shee t  me ta l  t ha t  fo rms  the  l i p s  o f  you r

w h e e l  w e l l ,  d o o r  o r  h a t c h  m a y  d e f o r m  o r  b e n d  u n d e r  t h e

t e n s i o n  o f  a n  o v e r - t i g h t e n e d  t i e - d o w n  s t r a p .



s i o n  c a n  b e  a p p l i e d  f r o m  t h e  b o t t o m  s t r a p s  ( w h y  w o r k

aga ins t  g rav i ty? ) .

I f  the  QMS is  mounted  on  a  hor izonta l  sur face ,  such  as  a  roof

o r  t r u n k  t o p ,  s t a r t  t i g h t e n i n g  t h e  s t r a p s  i n  a n y  o r d e r .  P u l l

the  s t raps  as  t igh t  as  poss ib le ,  so  tha t  as  l i t t l e  “p lay”  as  pos-

s i b l e  w h e n  t h e  s t r a p s  a r e  p u s h e d  i n  f r o m  t h e i r  c e n t e r .  

T h e  i d e a  h e r e  i s  t h a t  i t  i s  s o m e t i m e s  e a s y  t o  g e t  c a r r i e d

a w a y  w i t h  o v e r  t i g h t e n i n g

t h e  s t r a p s .  A f t e r  e a c h  c o n-

secut ive  “pul l ,”  fee l  the  s t rap

tens ion ,  and  look  a t  the  l ip  o r

e d g e  t h a t  t h e  s t e e l  h o o k s

r ide  on  to  see  i f  the  s tee l  i s

showing  s igns  o f  bend ing  o r

deforming .  I f  so ,  back  of f  the

t e n s i o n  a  b i t  R e m e m b e r ,  t h e

s u c t i o n  c u p s  a r e  t h e  p r i m a r y

d e v i c e s  t h a t  a r e  f a s t e n i n g

the  QMS box  to  t he  veh ic l e .

T h e  s t r a p s  a r e  t h e r e  j u s t  t o

k e e p  t h e  c u p s  c o m p r e s s e d .

T i g h t e n  t w i c e :  T i g h t e n  s e t -

up  s t r aps  in i t i a l ly ,  t hen  once

a g a i n  a f t e r  a  d a y  o r  s o  o f

d r i v i n g .  S o m e  p l a y  a n d

s t r e t ch ing  wi l l  occur  a f t e r  t he

in i t ia l  t ightening ,  so  the  sec-

o n d  o n e  w i l l  a c t u a l l y  b e  t h e

“ f i n a l ”  o n e  t o  t a k e  u p  a n y

s l ack  fo r  t he  du ra t ion .

You  can  snake  any  excess  s t rap  l eng th  back  ins ide  the  QMS

box,  t r im i t  o f f  wi th  a  pa i r  o f  u t i l i ty  sc i ssors  or  sharp  kni fe ,

o r  ro l l  o r  fo ld  up  the  excess  l eng th  and  secure  i t  us ing  ny lon

wi re  t i e s .
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F i g u r e  1 4  —  T i g h t e n  s t r a p s

t o  m a i n t a i n  p r e s s u r e  o n

s u c t i o n  c u p s .  P l a n  t o

r e t i g h t e n  s t r a p s  a f t e r  d r i-



N y l o n  w i r e  t i e s  w r a p p e d  a r o u n d  t h e  s t r a p s  k e e p  t h e m  f r o m

“ f l u t t e r i n g ”  a t  h i g h  s p e e d s  a n d  n e a t l y  b u n d l e  t h e  c o u p l e r

c a b l e  a n d  b r a i d e d  g r o u n d  s t r a p  a l o n g  w i t h  t h e  t i e - d o w n s .

Cl ip  off  excess  t ie .  (See  Appendix  A for  addi t ional  informa-

t ion on the  QMS insta l la t ion.)

M o u n t i n g  t h e  S G - 3 0 3  a n t e n n a . T h e  a n t e n n a  w h i c h

sc rews  in to  t he  QMS ra t che t  moun t  i s  no t  a  t empora ry  i n s t a l-

la t ion .

A s s e m b l i n g  t h e  a n t e n n a: To  a s semble  t he  SG-303  an t enna ,

use  wrenches  t o  t i gh t en  the  two  sec t ions  t oge the r .  

F i g u r e  1 5  —

T i g h t e n  t h e  t w o

s e c t i o n s  o f  t h e

w h i p  w i t h  w r e n c h-

e s

I n s t a l l i n g  t h e  a n t e n n a :  I n s t a l l i n g  t h e  S G - 3 0 3  a n t e n n a

r e q u i r e s  t w o  p e o p l e :  o n e  t o  h o l d  t h e  r u b b e r  b o o t  a n d  t h e

o t h e r  t o  t i g h t e n  t h e  a n t e n n a  i n t o  t h e  r a t c h e t  m o u n t ,  u s i n g  a

w r e n c h .  
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C a u t i o n : A  h a n d - t i g h t e n e d  a n t e n n a  w i l l  p e r m i t

m o v e m e n t  w h i c h  c a n  b r e a k  t h e  a n t e n n a  f e r r u l e s .

I f  the  whip  i s  too  loose ,  you  can  fee l  i t   f l ap  when

i t  passes  i t s  ver t ica l  po in t .  



F i g u r e  1 6  —  O n e

p e r s o n  g r a s p s

t h e  r u b b e r

a n t e n n a  b a s e  t o

p r e v e n t  i t s  t u r n-

i n g  w h i l e  a  s e c-

o n d  p e r s o n

t i g h t e n s  t h e

w h i p  w i t h  a

w r e n c h

W o r r y i n g  a b o u t  t h e f t :  S o m e  p e o p l e  w o r r y  t h a t  t h e  Q M S

and  the  SG-303  an t enna  a r e  ea sy  t a rge t s  fo r  t he f t .  I n  f ac t :

•  R e m o v i n g  t h e  a n t e n n a  f o r  s a f e  s t o r a g e  v i o l a t e s

t h e  p e r m a n e n c e  o f  t h e  i n s t a l l a t i o n  a n d  i n v i t e s

d a m a g e  t o  t h e  a n t e n n a .

•  H a v i n g  r e c e i v e d  n o  r e p o r t s  o f  t h e  t h e f t  o f  t h e

QMS or  i t s  antenna,  SGC concludes  that  i t  i s  more

l i ke ly  t ha t  you r  ca r ’ s  s ea t s  o r  i t s  whee l  a s sem-

bl ies  wi l l  fa l l  v ic t im to  a  th ie f  than  your  QMS and

SG-303.

U s i n g  b o d y  o p e n i n g s  f o r  c o u p l e r  c a b l e  a n d  b r a i d e d

g r o u n d  s t r a p  l e a d - t h r o u g h.  The  QMS sys tem has  severa l

l e a d s  f r o m  t h e  S G - 2 3 5  c o u p l e r  t h a t  m u s t  f e e d  t h r o u g h  t h e

veh ic le  body  to  connec t  to  the  SG-500  PowerCube ,  SG-2000
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C a u t i o n : a  h a n d - t i g h t e n e d  i n s t a l l a t i o n  w i l l  p e r-

m i t  m o v e m e n t  w h i c h  c a n  f r a c t u r e  t h e  b o t t o m  o f

t h e  a n t e n n a .



Transce iver ,  and  vehic le  (chass i s )  g round.  These  cons is t  o f  a

mul t i - conduc to r  cab le  toge the r  wi th  RF coax  l ead  (wi th in  one

shea th ) ,  and  a  b ra ided  s t r ap  fo r  RF  g round ing .

As  we  adv i sed  i n  Chap t e r  1 ,  you  have  i den t i f i ed  some  p re -

ex i s t ing  ho les  in  the  veh ic le  body ,  ho les  used  fo r  ven t i l a t ion

o r  f o r  w i r i n g  l e a d - t h r o u g h  f r o m  o p t i o n s  t h a t  m a y  o r  m a y  n o t

be  ins ta l l ed  on  your  veh ic le .  Try  to  u t i l i ze  these  f i r s t ,  p re fe r-

ab le  to  dr i l l ing  holes  in  your  car .  Another  idea  i s  to  loca te  a

door  “kni fe-edge”  or  l ip  and f i le  a  “s lo t”  jus t  wide  enough for

a  c a b l e  t o  e n t e r .  I n  m a n y  i n s t a n c e s  t h e  r u b b e r  s e a l i n g  s t r i p

c a n  b e  i n s t a l l e d  b a c k  i n  p l a c e  o v e r  t o p  o f  t h e  c a b l e  l e a d -

t h r o u g h .  

The  impor t ance  o f  t he  b r a ided  RF  g round ing  s t r ap  canno t  be

over -emphas ized—a good  e l ec t r i ca l  and  mechan ica l  connec-

t ion  to  the  veh ic le  chass i s  mus t  be  found .  The  cab le  i s  f l a t

a n d  f l e x i b l e  e n o u g h  t o  f e e d  t h r o u g h  m o s t  d o o r / h a t c h  e d g e s

wi thout  a f fec t ing  door  c losure .  A good idea  i s  to  p lace  a  long

s l eeve  o f  hea t - sh r i nk  t ub ing  on to  t he  b r a id  a long  t he  l eng th

tha t  w i l l  be  d i r ec t ly  exposed  to  the  a i r  and  door  sea l ing  su r-

f aces  (8 -10  inches  shou ld  su f f i ce ) .  T ry  to  g round  the  b ra ided

c a b l e  t o  t h e  c h a s s i s  u s i n g  a n y  e x i s t i n g  b o l t s  a n d  s c r e w s ,

w h e n  p o s s i b l e .  P r e p a r e  t h e  a r e a  w h e r e  t h e  b r a i d e d  s u r f a c e

w i l l  c o n t a c t  b y  s a n d i n g  a w a y  t h e  p a i n t  a n d  p r i m e r  u n t i l

s h i n y ,  b a r e  m e t a l  a p p e a r s .

A  pa r t  i n  t he  b ra id  l a rge  enough  to  pas s  a  s c r ew o r  bo l t  c an

b e  m a d e  b y  s i m p l y  p u s h i n g  s t r a n d s  a p a r t  w i t h  a  s m a l l  p o i n t-

ed  ob jec t  ( such  a s  a  ba l l -po in t  pen )  to  accommoda te  the  f a s-

t ene r .  Remember  t o  r e - t i gh t en  any  bo l t s  o r  s c r ews  f i rm ly .

R e a r  C o m p a r t m e n t

M o u n t i n g  c o m p o n e n t s  o n  p l a t f o r m . T h e  s y s t e m  c o m p o-

n e n t s  w e r e  m o u n t e d  o n  a  r e m o v a b l e  p l a t f o r m  c o n s t r u c t e d

f r o m  a  s h e e t  o f  1 / 2  i n c h  p l y w o o d  c u t  t o  m a t c h  t h e  d i m e n-
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s ions  o f  the  r ea r  deck  o r  t runk  o f  the  veh ic le .  Th i s  p la t fo rm

p e r m i t s  d i s c o n n e c t i n g  a n d  m o v i n g  t h e  s y s t e m  i n  a n d  o u t  o f

t h e  v e h i c l e  w h e n  n e c e s s a r y  ( a l t h o u g h  t h e  a d d e d  w e i g h t  o f

the  ba t t e ry  r equ i re s  two  peop le  to  l i f t ) .  In  add i t ion ,  i t  l eaves

the  o r ig ina l  ca rpe t  o r  deck  o f  t he  veh ic l e  unb lemished  f rom

sc rew  o r  bo l t  pene t r a t i ons .

Upho l s t e r  t he  p l a t fo rm to  ma tch  the  in t e r io r  o f  t he  ca r .  We

u s e d  a  h e a v y - d u t y  s t a p l e  g u n  a n d  a  h o t - g l u e  g u n  f o r  a t t a c h-

ing  the  uphols te ry .  Check  in  au tomot ive  s to res  fo r  a  ro l l  o f

c a r p e t  y o u  p r e f e r .  

Dr i l l  two holes  in  the  “L”  bend of  the  suppl ied  s tee l  hooks

(SGC insta l la t ion ki t ,  Catalog No.  52-97) .  Mount  them ver t i-

c a l l y  o n  t h e  p l y w o o d  u s i n g  s e l f - t a p p i n g  w o o d  s c r e w s ,  a n d

doub le  a s  t i e  down  po in t s  f o r  t he  ba t t e ry ,  t r ansce ive r ,  and

a m p l i f i e r .  M a k e  s u r e  t h e  s c r e w s  d o  n o t  p r o t r u d e  f r o m  t h e

bo t tom o f  the  p l a t fo rm,  where  they  cou ld  cu t  your  veh ic l e ’ s

ca rpe t  (o r  you) .

F i g u r e  1 7  —  C o n s t r u c t  a  b o a r d ,  u s i n g  h o o k s  a n d

s t r a p s  t o  s e c u r e  e q u i p m e n t  i n  t h e  r e a r  c o m p a r t m e n t
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I f  poss ib l e ,  t ry  to  use  se l f - t app ing  wood  sc rews  tha t  do  no t

r equ i r e  a  p re -d r i l l ed  ho l e ,  because  d r i l l  b i t s  and  ca rpe t  f ab-

r i c  do  no t  ge t  a long  we l l .  A  power  d r ive r  o r  r evers ib le  d r i l l

w i t h  s c r e w d r i v e r  b i t s  c a n  e x p e d i t e  d r i v i n g  t h e  s c r e w s  i n t o

th ick  wood .

S t r aps  t ha t  p rov ide  ancho r ing  i n  bo th  ho r i zon t a l  d i r ec t i ons

( s i d e - t o - s i d e ,  f r o n t - t o - b a c k )  w o r k  b e s t ,  b u t  b e  s u r e  t h e

s t raps  do  no t  b lock  cab le  and  p lug  connec t ions .  Af te r  t igh t-

en ing  the  s t raps ,  you  can  t r im of f  excess  l eng th ,  o r  e l se  fo ld

up  the  exces s  and  u se  ny lon  w i r e  t i e s  fo r  nea tnes s .

When  comple t ed ,  t he  a s sembly  r ema ins  i n  p l ace  f a i r l y  we l l ,

d u e  t o  t h e  w e i g h t  o f  t h e  g e a r  a n d  f r i c t i o n  b e t w e e n  t h e  d e c k

and  p la t fo rm carpe t ing .  For  add i t iona l  f r i c t ion  and  c lea rance ,

you  cou ld  in s t a l l  sma l l  rubbe r  f ee t  on  the  p l a t fo rm.

Your  cus tom-des igned  p la t fo rm wi l l  o f fe r  secur i ty ,  por tab i l i-

t y ,  a n d  p r o t e c t i o n  f o r  y o u r  5 0 0  w a t t  m o b i l e  s y s t e m .

M a k i n g  D C  c a b l e  a n d  c o n t r o l  c o n n e c t i o n s . Connec t  the

pos i t ive  and  nega t ive  leads  of  the  DC cable  to  the  auxi l i a ry

b a t t e r y .   

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

5 4

SGC Inc. SGC Building, 13737 S.E. 26th St.  Bellevue, WA. 98005 USA
P.O.Box  3526, 98009  Fax: 425-746-6384 or 746-7173 Tel:  425- 746-6310 or 1-800-259 7331

E-mail: SGCMKTG@aol.com   Website: http://www.sgcworld.com

© 1997 SGC Inc.

C a u t i o n : A l t h o u g h  t h e  1 2  t o  1 3  v o l t s  p r e s e n t  o n  y o u r

v e h i c l e ' s  b a t t e r y  p o s e s  r e l a t i v e l y  n o  s h o c k  h a z a r d ,  t h e

l a r g e  c u r r e n t  i t  p r o d u c e s  s h o u l d  t h e  b a t t e r y  t e r m i n a l s

s h o r t  c a n  c a u s e  t h e  b a t t e r y  t o  e x p l o d e  a n d  t o  s p l a t t e r

s u l f u r i c  a c i d  t h a t  c a n  b u r n  t h e  s k i n  a n d  e y e s  a n d  r e s u l t

i n  p e r m a n e n t  s c a r r i n g .  T h e  a r c  c r e a t e d  f r o m  a  s h o r t e d

b a t t e r y  l e a d  c a n  w e l d  m e t a l  t o g e t h e r  a n d  i n  s e c o n d s  c a n

h e a t  w i r i n g  h o t  e n o u g h  t o  i g n i t e  i n s u l a t i o n  a n d  f a b r i c .

Because  t he re  i s  no  i n t e rna l  f u se  o r  b r eake r  i n  a  ba t t e ry ;

y o u r  s a f e t y  d e p e n d s  o n  t h e  p r e c a u t i o n s  y o u  t a k e  b e f o r e

connec t ing  o r  r emov ing  l eads  t o  t he  ba t t e ry .



I n s t a l l a t i o n  V a r i a b l e s

In  p repar ing  fo r  th i s  book ,  SGC ins ta l l ed  the  SGC 500-wat t

s y s t e m   i n  f o u r  v e h i c l e s :  G E O  M e t r o ,  G E O  T r a c k e r ,  J e e p

Cherokee,  and Cadil lac.

We  sough t  t o  documen t  in s t a l l a t ion  p rocedures  and  d i f f i cu l-

t i e s  encoun te red  du r ing  each  sepa ra t e  in s t a l l a t ion .  The  in fo r-

ma t ion  i n  t h i s  book  r ep re sen t s  t he  expe r i ence  o f  hav ing  ac tu-

a l ly  pe r fo rmed  the  ins t a l l a t ion  in  the  veh ic l e s  cove red .

Of  course ,  no  ins ta l la t ion  goes  exact ly  as  p lanned.  Af ter  a l l ,

a l t h o u g h  c o m m u n i c a t i o n s  e q u i p m e n t  c a n  b e  d e s i g n e d  f o r

veh ic le s ,  mos t  veh ic l e s  a re  no t  des igned  fo r  communica t ions

equipment .  We hope  th i s  book wi l l  “ f i l l  the  gaps”  in  typ ica l

ins ta l la t ion  guides .

Taking  th i s  in to  account ,  a long  wi th  the  rea l iza t ion  tha t  a  l i t-

t l e  i n g e n u i t y — a n d  s c r a p e d  k n u c k l e s — a r e  n e e d e d  f o r  s u c h

ins ta l la t ions ,  go  forward  in  your  ins ta l la t ion  wi th  a  wi l l ing-

nes s  t o  t ake  t he  t ime  to  ge t  i t  r i gh t  t he  f i r s t  t ime .   Remember

the  three  “P’s”  needed for  a  successfu l  ins ta l la t ion:  pa t ience ,

p e r s e v e r a n c e ,  a n d  p e r s p i r a t i o n .

G e o  M e t r o

Typica l  of  most  compact  cars  in  th is  c lass ,  ins ta l la t ion  space

bo th  on  bo th  s ides  o f  the  f i r ewa l l  i s  a t  a  p remium.  

E n g i n e  c o m p a r t m e n t . To loca te  a  moun t ing  p lace  fo r  the

b a t t e r y  s e p a r a t o r  s o l e n o i d  a n d  a  f e e d - t h r o u g h  p o i n t  i n  t h e

f i r ewa l l  fo r  the  aux i l i a ry  ba t t e ry  cab le ,  we  found  an  ex i s t ing

b o l t  l o c a t e d  o n  t h e  l e f t  w h e e l  w e l l  t h a t  p r o v i d e d  a  g o o d

mechanica l  and  e lec t r i ca l  (g round)  t i e  po in t  fo r  the  so leno id .  
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Near  t he  uppe r  l e f t  s i de  o f  t he  f i r ewa l l  we  loca t ed  the  ma in

f e e d - t h r o u g h  f o r  t h e  v e h i c l e ’ s  e l e c t r i c a l  w i r i n g  h a r n e s s .  A

la rge  rubbe r  g rommet  o r  “boo t”  s ea l s  ou t  t he  e l emen t s ,  and

a l s o  p r o t e c t s  t h e  c a b l e  b u n d l e  f r o m  t h e  s h a r p  e d g e s  o f  t h e

cu tou t  in  the  f i r ewa l l .  We  en la rged  the  open ing  to  accommo-

da t e  t he  aux i l i a ry  ba t t e ry  cab l e .

W e  s e a l e d  u p  t h e  o p e n i n g  i n  t h e  r u b b e r  f e e d - t h r o u g h  g r o m-

m e t  w i t h  s o m e  s i l i c o n e  r u b b e r .

D r i v e r ’ s  c o m p a r t m e n t .  W e  d i v i d e d  t h e  c a b l e s  b e t w e e n  t h e

l e f t  a n d  r i g h t  s i d e s :  D C  c a b l e  t o  t h e  r i g h t ,  c o n t r o l  a n d

Smar t l ock  l i ne s  t o  t he  l e f t .   We  rou t ed  bo th  unde rnea th  t he

removab le  p l a s t i c  mo ld ings  a long  the  doo r  f r ames .   We  wan t-

e d  t o  a v o i d  e x p o s e d  c a b l e s ,  w h i c h  r u n  t h e  r i s k  o f  g e t t i n g

caugh t  up  in  e i the r  t he  d r ive r  o r  pas senge r ’ s  f ee t ,   f a l l  beh ind

the  b rake  o r  acce le ra to r  peda l s ,  o r  c ros s ing  the  s t ee l  r a i l s  t ha t

ho ld  the  sea t s .  

The  GEO Metro  uses  “bul l s  eye”  s ty le  p las t ic  inser t s  tha t  have

a  cen te r  lock ing  pos t .  To  re lease  the  fas tener ,  use  a  ba l l -po in t

p e n  t o  p r e s s  i n  o n  t h e  c e n t e r ,  p u s h i n g  t h e  r e l e a s e  p o s t  i n ,

then  pu l l ing  the  f a s t ene r  ( in  i t s  en t i r e ty ) ,  up  and  ou t .  

W e  w e r e  c a r e f u l  a b o u t  s e c u r i n g  t h e  a u x i l i a r y  b a t t e r y  c a b l e

a n d  t h e  o t h e r  c o n t r o l  c a b l e s  b e n e a t h  t h e  d a s h b o a r d .  U n d e r

the  da shboa rd  we  found   a  mu l t i t ude  o f  t i e  po in t s  t o  be  u t i-

l ized.  

S t a r t i n g  a t  t h e  f r o n t  a n d  m o v i n g  r e a r w a r d ,  w e  s t u f f e d  t h e

c a b l e s  d o w n  a l o n g  t h e  d o o r  e d g e .  W h e n  w e  r e a c h e d  t h e  r e a r

s ea t ,  we   had  t o  pa r t i a l l y  r emove  t he  s ea t  t o  c r ea t e  a  open ing

to  acce s s  t he  r e a r  compa r tmen t .  Wi th  t he  cab l e  bund l e  now in

t h e  r e a r  c o m p a r t m e n t ,  w e  r e p l a c e d  t h e  r e a r  s e a t .  

E x t e r i o r .  W e  m o u n t e d  t h e  Q M S  o n  t h e  l e f t  r e a r  w i n d o w  a n d

pane l .  We  a t t a ched  t he  moun t ing  hooks  t o  t he  roo f  t r im  and

the  whee l  we l l .  We  c inched  down  the  s t r aps  so  t he  ca r  rocked
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when  we  heaved  on  the  QMS.  We  in s t a l l ed  t he  an t enna ,  one

pe r son  ho ld ing  t he  QMS wh i l e  t he  o the r  t i gh t ened  t he  an t en-

n a  f e r r u l e  w i t h  a  w r e n c h .

R e a r  c o m p a r t m e n t . With  the  SG-500 ,  S l impak ,  and  ba t t e ry

a l r e a d y  s t r a p p e d  d o w n ,  w e  l i f t e d  o u r  m o u n t i n g  b o a r d  i n t o

t h e  c o m p a r t m e n t .  W e  r o u t e d  t h e  a u x i l i a r y  b a t t e r y  c a b l e s  a n d

t h e  c o n t r o l  c a b l e s  t o  t h e i r  r e s p e c t i v e  t e r m i n a l s / c o n n e c t o r s ,

and   t r immed  o f f  any  exces s  so  t hey  j u s t  r e ached  t he i r  de s t i-

na t ions .  

F i g u r e  1 8  —  T h e  5 0 0 - w a t t  s y s t e m  f i t s  n e a t l y  i n  t h e

r e a r  c o m p a r t m e n t  o f  t h e  G E O M e t r o

With  a  good  qua l i t y  w i r e  s t r i ppe r  and  a  sha rp  kn i f e ,  we  cu t

the  cab le  to  l eng th ,  r emoved  abou t  two  inches  o f  in su la t ion

f rom the  end  o f  t he  cab l e  by  mak ing  a  sma l l  i nc i s ion  a round

the  p las t i c  insu la t ing  shea th ,  be ing  ca re fu l  no t  to  cu t  in to  the

m u l t i - c o n d u c t o r  w i r i n g  b e n e a t h .  W e  e x p o s e d  t h e  w i r i n g ,

s u r r o u n d e d  ( s h i e l d e d )  b y  s t r a n d e d  w i r e  b r a i d  t h a t  s e r v e d  a s

a  g r o u n d  w i r e .  

I t  t ook  abou t  1 /4  “  o f  exposed  wi re  t o  i n se r t  i n to  each  p lug -

in  connec to r  t e rmina l  on  t he  SG-2000 .  We  t i nned  t he  w i r e -

e n d s  b e f o r e  i n s e r t i n g  t h e m .

W h e n  a l l  o f  t h e  e q u i p m e n t  w a s  s e c u r e l y  i n  p l a c e ,  w e  c o n-

nec ted  the  con t ro l  cab les  and  coax ia l  cab les .  Only  then  d id  we
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connec t  t he  aux i l i a ry  ba t t e ry  cab l e  t o  t he  ba t t e ry .

W e  s t a r t e d  t h e  M e t r o  a n d  r a n  i t  f o r  s e v e r a l  m i n u t e s  t o  g e t

t he  cha rg ing  sy s t em up  t o  capac i t y .  We  tu rned  on  t he  r ad io

a n d  r a n  t h r o u g h  p r e l i m i n a r y  c h e c k s  a s  d e s c r i b e d  i n  t h e

e q u i p m e n t  o p e r a t i n g  g u i d e s  f i r s t  w i t h  t he  amp l i f i e r  o f f.  We

ran  the  SG-235  th rough  i t s  paces  t o  ge t  i n i t i a l  an t enna  ma tch

se t t ings  memor ized  fo r  each  band .  When  a  “ tuned”  ind ica t ion

a p p e a r e d  f o r  e a c h  b a n d ,  w e   m o v e d  o n  t o  h i g h - p o w e r  t e s t s .

(See  da ta  shee t ,  Appendix  C. )

Cadi l lac

Cad i l l a c  i n s t a l l a t i on  a l l owed  gene rous  space  i n  t he  d r i ve r ’ s

c o m p a r t m e n t  a n d  r e a r  c o m p a r t m e n t .  E n g i n e  c o m p a r t m e n t

s p a c e ,  h o w e v e r ,  p r o v e d  c r a m p e d .

E n g i n e  c o m p a r t m e n t .  W e

r o u t e d  t h e  a u x i l i a r y  b a t t e r y

c a b l e  t h r o u g h  t h e  f i r e w a l l  b y

c u t t i n g  a  s m a l l  h o l e  i n  t h e

s t e e r i n g  c o l u m n  r u b b e r  b o o t .

Once  pu l l ed  th rough ,  the  cab le

a t t a c h e d  t o  t h e  u p p e r  s i d e  o f

t h e  b o o t  c u t o u t  t o  p r e v e n t  t h e

f l ex  jo in t  o f  the  s t ee r ing  sha f t

f r o m  a b r a d i n g  t h e  c a b l e .

( A b r a d e d  i n s u l a t i o n  c o u l d

cause  a  sho r t  t o  g round  o f  t he

b a t t e r y  c a b l e . )

W e  m o u n t e d  t h e  s e p a r a t o r

s o l e n o i d  o n  t h e  b a t t e r y  s h e l f

secur ing  bo l t .  We ca re fu l ly  rou t-

e d  a l l  # 4  c a b l e s  a w a y  f r o m  t h e

eng ine  f an  be l t s  and  pu l l eys .  
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F i g u r e  1 9  —  T h e  s o l e n o i d

m o u n t s  n e x t  t o  t h e

C a d i l l a c  b a t t e r y



W e  r e p l a c e d  t h e  s t o c k  b a t t e r y

t e r m i n a l s  w i t h  a f t e r  m a r k e t

o n e s  w h i c h  p r o v i d e d  a n

e x t e n d e d  t h r e a d e d  s t u d  f o r

a t t ach ing  lugged  e lec t r i ca l  t e r-

mina l s .   

To  f ac i l i t a t e  the  so leno id  con-

n e c t i o n  t o  t h e  s t a r t i n g  s w i t c h ,

w e  f o u n d  t h e  w i r e  f r o m  s w i t c h

t o  s t a r t e r  a n d  i n  a  c o n v e n i e n t

p l a c e  s p l i c e d  i n  t h e  s o l e n o i d

l ead .

D r i v e r ’ s  c o m p a r t m e n t .

M o l d i n g s  h a d  n o  e x p o s e d  f a s-

t e n e r s .  W e  r e m o v e d  t h e m  b y

f i rm but  ca re fu l  l i f t ing .

T h e  l a r g e  d a s h b o a r d  p r o v i d e d  g e n e r o u s  s p a c e  i n  m o u n t i n g

t h e  P o w e r T a l k  c o n t r o l  h e a d ,  a  s p e a k e r ,  S m a r t l o c k ,  a n d

r e m o t e  c o n t r o l  b o x .  H o w e v e r ,  t h e  s t e e p  a n g l e  o f  t h e  w i n d-

sh ie ld  made  i t  d i f f i cu l t  t o  inse r t  t he  moun t ing  p la t e  and  a f f ix

the  rubbe r  suc t i on  cups  due  t o  l im i t ed  work ing  space .

E x t e r i o r .  We moun ted  the  QMS assembly  on  the  l e f t  s ide  o f

t h e  t r u n k  l i d  s o  t h e  m o u n t i n g  s t r a p s  w o u l d  n o t  b l o c k  t h e

v i ew  o f  t he  l i c ense  p l a t e .  We  rou t ed  t he  b r a ided  g round ing

s t r ap  unde r  t he  t r unk  l i p  and  a t t a ched  i t  t o  two  ex i s t i ng  bo l t s

wh ich  secu re  the  au toma t i c  t runk  l i d  c lo s ing / lock ing  se rvo-

m e c h a n i s m .  ( W e  a c c e s s e d  i t  b y  r e m o v i n g  a  m o l d e d  p l a s t i c

cove r  by  popp ing  ou t  t h ree  p l a s t i c  f a s t ene r s . )  

T h e  Q M S  b o x  w a s  g r o u n d e d  t o  t h e  t r u n k  l i d  u s i n g  t h e  t w o

bo l t s  wh ich  secure  the  under s ide  o f  the  l id  to  i t s  h ing ing  a rm.

(Loosen  one  bo l t  a t  a  t ime  to  p reven t  sp r ing ing  the  l id  ou t  o f

a l i gnmen t . )
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F i g u r e  2 0  —  T o  c o n n e c t

t h e  s o l e n o i d  t o  s t a r t i n g

s w i t c h ,  w e  o p e n e d  t h e

c a b l e  r u n  a n d  s p l i c e d

i n t o  t h e  i g n i t i o n  s w i t c h -

t o - s t a r t e r  l i n e



R e a r  c o m p a r t m e n t .  W e  f u r t h e r  g r o u n d e d  t h e  t r u n k  l i d  t o

t h e  v e h i c l e  b o d y / c h a s s i s  b y  r u n n i n g  a n  a d d i t i o n a l  b r a i d e d

s t rap  to  an  ex i s t ing  bo l t  on  the  l e f t  s ide  o f  the  t runk  in te r io r .

We loosened a  smal l  p las t ic  fuse  b lock  to  fac i l i ta te  access  to

th i s  bo l t .

F i g u r e  2 1  —  S c r a p e  t o

b a r e  m e t a l  b e n e a t h

t r u n k  l i d  b o l t s  b e f o r e

r u n n i n g  g r o u n d  s t r a p

J e e p  C h e r o k e e

T h e  J e e p  C h e r o k e e  i n s t a l l a t i o n  p r o v e d  t o  b e  m o r e  d i f f i c u l t

than  the  Cad i l l ac  bu t  eas ie r  than  the  GEO M e t r o .  I n c r e a s e d

i n t e r i o r  s p a c e  a n d  t h e  u n i q u e  “ f o l d - a w a y ”  r e a r  s e a t s  m a d e

access  to  the  r ea r  deck  eas i e r .  

E n g i n e  c o m p a r t m e n t .  T h e  b a t t e r y  s e p a r a t o r  s o l e n o i d  w a s

m o u n t e d  b e h i n d  a n d  b e l o w  t h e  f u s e  b l o c k  ( n e x t  t o  t h e  b a t-

t e r y )  i n  t h e  e n g i n e  c o m p a r t m e n t .

A  f eed - th rough  po in t  i n  t he  f i r ewa l l  f o r  t he  aux i l i a ry  ba t t e ry

cab l e  was  found  a t  t he  t op  r i gh t  s i de  o f  t he  eng ine  compar t-

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@

@
@
@
@
@
@

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
g

@
@
@
@
@
@

@
@
@
@
@
@
g

?
@
@
@
@
@
@
@

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
g

6 0

SGC Inc. SGC Building, 13737 S.E. 26th St.  Bellevue, WA. 98005 USA
P.O.Box  3526, 98009  Fax: 425-746-6384 or 746-7173 Tel:  425- 746-6310 or 1-800-259 7331

E-mail: SGCMKTG@aol.com   Website: http://www.sgcworld.com

© 1997 SGC Inc.



m e n t ,  n e x t  t o  t h e  b r a k e  v a c u u m  b o o s t e r  a s s e m b l y .  T h e  r u b-

be r  boo t  o f  th i s  ex i s t ing  f eed th rough   was  en la rged  to  accom-

m o d a t e  t h e  b a t t e r y  c a b l e ,  a n d  r o u t e d  t h r o u g h  t o  t h e  p a s s e n-

g e r  c o m p a r t m e n t .

D r i v e r ’ s  c o m p a r t m e n t .  P l a s t i c  m o l d i n g s  w e r e  a f f i x e d  i n

p l a c e  w i t h  p l u g s ,  a n d  w e r e  r e m o v e d  b y  p o p p i n g  t h e m  o u t .

E x t e r i o r .  The  QMS box  was  moun ted  on  the  r ea r  l e f t  w in-

d o w ,  w i t h  m o u n t i n g  s t r a p s  r u n n i n g  v e r t i c a l l y  f r o m  t h e  w h e e l

we l l  t o  t he  top  deck .  The  con t ro l  cab le  and  b ra ided  g round

s t r a p  w e r e  f e d  t h r o u g h  a  n a r r o w  s l i t  w h e r e  t h e  m e t a l  b o d y

a n d  m o l d e d  q u a r t e r  p a n e l  a r e  j o i n e d .  T h e  c o n t r o l  c a b l e

e n t e r e d  t h e  r e a r  d e c k  t h r o u g h  t h e  m o d i f i e d  p l a t e  c o v e r

d e s c r i b e d  b e l o w .

A  c o n v e n i e n t  f e e d - t h r o u g h  p o i n t  f o r  t h e  Q M S  c a b l e  a n d

g r o u n d  s t r a p  w a s  f o u n d  i n  t h e  i n t e r i o r  c o m p a r t m e n t  o f  t h e

Cherokee .  Loca ted  on  the  l e f t  r ea r  pane l  a t  t he  bo t tom i s  a

pop-out  p las t ic  access  p la te  for  a  fuse  b lock .  Below th is  i s  a

me ta l  p l a t e  t ha t  c an  be  r emoved ,  a l l owing  cab l e s  and  t he  

F i g u r e  2 2  —  T h e  5 0 0 - w a t t  i n s t a l l a t i o n  f i t s  n e a t l y  i n t o

t h e  C h e r o k e e  r e a r  c o m p a r t m e n t  
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ground ing  s t r ap  f rom the  QMS box  t o  en t e r  and  pa s s  t h rough

t o  t h e  r e a r  c o m p a r t m e n t .  T h e  s m a l l  m e t a l  p l a t e  w a s  m o d i f i e d

so  tha t  t he  cab les  cou ld  pass  wi th  the  p l a t e  r e - ins t a l l ed .  

A  t i e  p o i n t  f o r  t h e  b r a i d e d  g r o u n d  s t r a p  l e a d i n g  f r o m  t h e

QMS box  was  loca ted  on  the  in te r io r  o f  the  rea r whee l  we l l .

R e a r  c o m p a r t m e n t .  B a t t e r y ,  s l i m p a k  a n d  S G - 5 0 0  t u c k

nea t ly  i n to  t he  r ea r  compar tmen t  o f  t he  J eep  Che rokee . ]

GEO Tracker

Despi te  i t s  smal l  s ize ,  the  GEO Tracker  offers  a  roomy engine

c o m p a r t m e n t  a n d  m a n y  i n s t a l l a t i o n  p o s s i b i l i t i e s  d u e  t o  i t s

r e a r  d e c k  a n d  h a r d -  a n d  s o f t - s h e l l  o p t i o n s .

E n g i n e  c o m p a r t m e n t .  W e  g r o u n d e d  t h e  c h a s s i s  t o  t h e  h o o d

of  the  Tracker .   I n s i d e  t h e  e n g i n e  c o m p a r t m e n t ,  t h e  f i r e w a l l

and  whee l  we l l s  o f f e r  many  ex i s t i ng  bo l t s  t ha t  can  doub le  a s

s m a r t  s o l e n o i d  t i e - d o w n  p o i n t s .  I n  a d d i t i o n ,  s e v e r a l  u n u s e d

f i r e w a l l  p e n e t r a t i o n s  w i t h  e a s i l y - r e m o v e d  g r o m m e t s  p e r m i t-

t ed  t he  aux i l i a ry  ba t t e ry  cab l e  t o  pa s s  t o  t he  pa s senge r  com-

p a r t m e n t .  W e  t r i e d  t o  r o u t e  t h e  c a b l e  f a r  a w a y  f r o m  t h e  i g n i-

t ion  coi l :  our  vehic le’s  uni t  proved except ional ly  noisy .  
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F i g u r e  2 3  —  A  g r o u n d  s t r a p  c o n-

n e c t s  b o d y  t o  h o o d  o f  t h e  G E O

T r a c k e r



D r i v e r ’ s  c o m p a r t m e n t .  The  Tracke r  i n t e r io r  u se s  a  combi-

n a t i o n  o f  p l a s t i c  i n s e r t s  a n d  r e g u l a r  s e l f - t a p p i n g  s c r e w s  t o

s e c u r e  t h e  c a r p e t i n g ,  d o o r  m o l d i n g s ,  a n d  s i d e  p a n e l s .  W e

r o u t e d  t h e  b a t t e r y  c a b l e  a l o n g  t h e  d o o r  e d g e  t o  t h e  r e a r  c o m-

p a r t m e n t ,  w h i l e  w e  r o u t e d  t h e  c o n t r o l  h e a d ,  S m a r t l o c k  a n d

Remote  con t ro l  box  cab les  beh ind  the  cen te r  conso le ,  benea th

t h e  c a r p e t ,  a n d  t h e n  t o  t h e  r e a r  d e c k .

E x t e r i o r .  B e c a u s e  o u r  T r a c k e r  v e r s i o n  h a d  a  s o f t  t o p ,  w e

m o u n t e d  t h e  Q M S  b o x  o n  t h e  v e h i c l e  b o d y ,  a b o v e  t h e  r e a r

l e f t  whee l .  However ,  i f  your  Tracker  has  the  ha rd  she l l  top ,

the  box  cou ld  be  mounted  on  i t s  r ea r  l e f t  s ide .  T ie  po in t s  fo r

t h e  b r a i d e d  g r o u n d  s t r a p  w e r e  f o u n d  a l o n g  t h e  i n s i d e  o f  t h e

f e n d e r  s k i r t  a n d  b e l o w  t h e  r e a r  d e c k  c a r p e t i n g .

R e a r  c o m p a r t m e n t .  W e  d e c i d e d  t o  b o l t  m o u n t i n g  s t r a p

h o o k s  d i r e c t l y  t o  t h e  f l o o r  o f  t h e  T r a c k e r . I n  a d d i t i o n ,  w e

s c r e w e d  s t r a p s  i n t o  t h e  b o d y  t o  h o l d  c a b l e s  i n  p l a c e . W e

w e r e  s e e k i n g  s e c u r i t y .  S o f t - t o p  o f f - r o a d  v e h i c l e s  o f f e r

d e c r e a s e d  p r o t e c t i o n  f r o m  f o r c i b l e  e n t r y ,  v a n d a l i s m ,  a n d

t h e f t .

D a n g e r  o f  t h e f t :  Although  SGC has  no t  rece ived  any  ver i f i ed

repo r t s  o f  t he f t  o f  t he  QMS an tenna  sys t em,  mob i l e  HF  ( a s

w e l l  a s  c e l l u l a r  t e l e p h o n e ,  C B  a n d  o f f - r o a d / p e r f o r m a n c e

veh ic l e )  ope ra to r s  run  t he  r i sk  o f  i nc rea sed  a t t en t i on  be ing

d rawn  to  t he i r  veh i c l e .  I t  wou ld  t ake  a  ded i ca t ed  ( and  excep-

t i o n a l l y  f i t )  l o n e  t h i e f  c o n s i d e r a b l e  t i m e  t o  d i s m a n t l e  a n d

hau l  away  an  SGC 500-wa t t  sys t em,  the  poss ib i l i t y  ex i s t s  t ha t

you r  veh i c l e  may  be  a  t a rge t  f o r  t he f t .  

W a y s  t o  p r o t e c t  y o u r  v e h i c l e :  A l t h o u g h  w e  h a v e  e m p h a-

s i z e d  t h e  p o r t a b l e ,  n o n - i n v a s i v e  b o a r d - m o u n t e d  s y s t e m

secu red  w i th  t he  t i e -down  s t r aps ,  componen t s  c an  be  “ha rd”

m o u n t e d ,  u s i n g  b r a c k e t s  a n d  m e t a l  s t r a p s  f o r  a  m o r e  s e c u r e ,

m o r e  p e r m a n e n t  i n s t a l l a t i o n .  

S c r e w e d - d o w n  i n s t a l l a t i o n : S o l i d  p a n e l s  o f  b o d y  s h e e t

me ta l  c an  be  d r i l l ed  and  s e l f - t app ing  o r  mach ine  bo l t s  c an  be
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i n s t a l l ed  t o  s ecu re  t he  t r ansce ive r  and  i t s  componen t s .  Sc rew-

d o w n  c a b l e  c l a m p s  c a n  s e c u r e  w i r i n g  r u n s  a n d  p r e v e n t  t h e m

f rom be ing  eas i ly  r i pped  ou t .  

C o n c e a l m e n t :  C o v e r  t h e  g e a r  f r o m  s i g h t  w i t h  c l o t h

pu l love r s .  A  v iny l  whee l  cove r  f i t s  ove r  the  gea r  n i ce ly  and

c a n  u s u a l l y  b e  h a d  i n  a  c o l o r  t h a t  m a t c h e s  y o u r  i n t e r i o r .

Cover ing  the  Power ta lk  con t ro l  head ,  t r ansce ive r ,  and  ampl i-

f i e r  w i th  even  a  sma l l  t owe l  no t  on ly  se rves  to  concea l  t he i r

i den t i t y  bu t  a l so  sh i e ld s  t hem f rom the  hea t  o f  l ong ,  d i r ec t

exposure  to  sun l igh t .

F i g u r e  2 4  —  N e u t r a l - c o l o r e d  m a t e r i a l  k e e p s  t h e  5 0 0 -

w a t t  i n s t a l l a t i o n  o u t  o f  s i g h t  i n  t h e  G E O M e t r o

B u t  r e m e m b e r  t o  a f f o r d  t h e  g e a r  a m p l e  v e n t i l a t i o n  w h e n  i n

ope ra t ion .  

P r e c a u t i o n s : Most  c r imina l s  won’ t  s t ea l  wha t  they  can’ t  r ec-

ogn i ze ,  and  ama teu r  r ad io  equ ipmen t  u sua l l y  l a cks  t he  h igh

v i s ib i l i t y  and  qu ick  pawn/ re sa l e  va lue  o f  ce l lu l a r  t e l ephones ,

r a d a r  d e t e c t o r s ,  a n d  s o u n d  s y s t e m s .  H o w e v e r ,  i t  p a y s  t o  b e

safe .  

•  I n v e s t  i n  a  s i m p l e  a l a r m  s y s t e m — f l a s h i n g  d a s h-

boa rd  LEDs  and  window warn ing  deca l s  a re  good

d e t e r r e n t s  t o  t h o s e  c o n t e m p l a t i n g  a  b r e a k - i n .  

•  Reco rd  t he  s e r i a l  numbe r s  o f  a l l  you r  commun ica-
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t ions  gear ,  and  i f  poss ib le ,  t ake  a  few p ic tures  o f

your  ins ta l l a t ion ,  showing  a l l  o f  the  gear  c lea r ly

i n  p l a c e .  S h o u l d  t h e f t  o r  v a n d a l i s m  o c c u r ,  t h i s

o f f e r s  add i t i ona l  p roo f  t o  your  i n su rance  compa-

n y  o f  y o u r  i n v e s t m e n t .

N o n - S G C  T r a n s c e i v e r s

SGC wants  i t s  equ ipment  to  be  un ive rsa l .  To  show tha t  va r i-

ous  o the r  HF  t r ansce ive r s  work  i n  ou r  demons t r a t i on  ca r s ,  we

i n s t a l l e d  a n d  t e s t e d  f o u r  f o r e i g n - m a n u f a c t u r e d  a m a t e u r

r a d i o  t r a n s c e i v e r s  f o r  o p e r a t i o n  a n d  c o m p a t i b i l i t y  w i t h  t h e

500 -wa t t  mob i l e  i n s t a l l a t i on .

The Alinco DX-60,  Yaesu FT-900,  Kenwood TS-50,  and Icom

I C - 7 0 6  w e r e  e a c h  u s e d  t o  c o n d u c t  p e r f o r m a n c e  t e s t s .

A d d i t i o n a l  C o n n e c t i o n s .  E a c h  r i g  h a s  u n i q u e  m o u n t i n g

a n d  o p e r a t i n g  s c h e m e s .

C o a x  j u m p e r : A l l  r e q u i r e  a  c o a x  j u m p e r  t o  b e  c o n s t r u c t e d

for  connect ion to  the SG-500 RF IN jack,  12 VDC for  power,

and  a  PTT l ine .  For  coax  runs  longer  than  a  few fee t ,  we  rec-

ommend  the  use  o f  h igh-qua l i ty ,  low- loss  cab le  such  as  RG-8

or RG-8X. 

M o u n t i n g  b r a c k e t s : I n  m a n y  o f  t h e  c o m p a c t  a m a t e u r  r a d i o

t r a n s c e i v e r s ,  t h e  m o b i l e  m o u n t i n g  b r a c k e t  o r  f r o n t  p a n e l

s e p a r a t i o n  k i t  i s  s u p p l i e d  o n l y  a s  a n  o p t i o n ,  s o  b e  s u r e  t o

c h e c k  w i t h  y o u r  d e a l e r  w h e n  p u r c h a s i n g  t h e  e q u i p m e n t .

T h e  P T T  l i n e :  The  Push- to - ta lk  l ine ,  which  c loses  a  se t  o f

c o n t a c t s  w h e n  t h e  m i c r o p h o n e  i s  k e y e d ,  w a s  r e a d i l y  a v a i l-

ab le  on  a l l  o f  the  r igs  v ia  a  r ea r -pane l  j ack .  Al though  some

rad ios  may  requ i re  a  spec ia l  DIN- type  p lug  to  access  the  PTT

l ine ,  many  use  the  common RCA aud io - s ty le  p lug  ava i l ab le  a t

mos t  e lec t ron ic  s to res .  
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Y a e s u  s w i t c h :  The  Yaesu  FT-900  r equ i r e s  t ha t  a  sma l l  swi t ch

(acces s ib l e  t h rough  i t s  bo t tom cove r )  be  t h rown  to  b r ing  the

re lay  con tac t s  in  l ine  wi th  the  r ea r -pane l  TX GND jack .  ( In

th i s  r i g ,  t he  PTT  j ack  keys  t he  t r an smi t t e r  r a t he r  t han  p ro-

viding signaling info—so, use the TX GND jack). 

C h e c k  i n  t h e  d o c u m e n t a t i o n  s u p p l i e d  w i t h  e a c h  r i g  f o r  t h e

prope r  t e rmina l s ,  connec t ions  o r  se t t i ngs  to  use  fo r  connec-

t ion  to  a  l inear  ampl i f i e r .

U s e d  w i t h  S G - 2 3 5  a n d  S G - 5 0 0 . W h e n  u s i n g  a  t r a n s c e i v e r

w i th  t he  SG-235  an t enna  coup l e r  and  t he  SG-500  Powercube ,

t h e  a m p l i f i e r  i s  k e y e d  f r o m  t h e  t r a n s c e i v e r  v i a  t h e  S G - 2 3 5

c o u p l e r us ing  a  dedica ted  cont ro l  (PTT)  l ine .  This  keeps  the

a m p l i f i e r  i n  l i n e  a s  l o n g  a s  t h e  P T T  i s  p r e s s e d ,  s o  t h a t  R F

sens ing  i s  no t  los t  be tween  voice  “peaks”  dur ing  SSB opera-

t ion.  

F r o m  t h e  S G - 2 3 5  c o u p l e r ,  t h e  g r a y  w i r e  ( P T T  o u t p u t )  c o n-

nec t s  to  t e rmina l  l abe led  PTT on  the  SG-500  f ron t  pane l .  The

b r o w n  w i r e  ( P T T  i n p u t )  c o n n e c t s  t o  t h e  a p p r o p r i a t e  t e r m i n a l

a v a i l a b l e  o n  y o u r  t r a n s c e i v e r  r e a r  p a n e l  ( t h i s  m a y  b e  l a b e l e d

TX GND or  PTT OUT on some t ransceivers—check with their

s u p p l i e d  d o c u m e n t a t i o n ) .

U s e d  w i t h o u t  S G - 2 3 5 . I f  you  a re  no t  u s ing  the  SG-235  in

your  i n s t a l l a t i on ,  t he  key ing  l i ne  shou ld  run  d i r ec t ly  f rom the

t r a n s c e i v e r  t o  t h e  P T T  t e r m i n a l  o n  t h e  S G - 5 0 0  f r o n t  p a n e l

jack.

P o w e r  C o n t r o l .  M o s t  a m a t e u r  t r a n s c e i v e r s  p r o v i d e  a  f r o n t -

p a n e l  v a r i a b l e  T X  P O W E R  c o n t r o l  t h a t  p e r m i t s  a d j u s t i n g

t r a n s m i t t e r  R F  o u t p u t  f r o m  a p p r o x i m a t e l y  5  w a t t s  t o  1 0 0

w a t t s  c a r r i e r .  

T u n e  w i t h  a m p l i f i e r  o f f :  With  the  SG-500  swi tched  o f f ,  t une

t o  e a c h  o f  t h e  a m a t e u r  b a n d s ,  s e l e c t  C W  o r  A M  m o d e ,  a n d
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t r a n s m i t  t o  f o r c e  a  t u n e  m a t c h  c o m b i n a t i o n  a t  t h e  a n t e n n a

coup le r  t o  be  memor i zed  fo r  each  band .  

S e l e c t  f i l t e r :  Se lec t  the  appropr i a t e  inpu t  f i l t e r  se l ec t ion  on

the  SG-500  by  ro t a t ing  the  knob  on  the  swi t ch  box .  

A d j u s t  p o w e r  w i t h  a m p l i f i e r  o n : Now you  can  swi t ch  t he

ampl i f i e r  on  and  ad jus t  t he  i npu t  power  l eve l ,  f o r  t he  de s i r ed

a m p l i f i e r  o u t p u t  l e v e l .  R e m e m b e r ,  o n l y  u s e  t h e  m i n i m u m

p o w e r  n e e d e d  t o  m a i n t a i n  r e l i a b l e  c o m m u n i c a t i o n s !

P e r f o r m a n c e .  All  four  t ransce ivers  worked  wel l  in  the  GEO

Metro  ins ta l l a t ion .
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G o i n g  M o b i l e  a t  1 5 0  W a t t s

Al though  th i s  book  se t  ou t  to  ove rv iew the  ins t a l l a t ion  o f  a

m o b i l e  5 0 0 - w a t t  s y s t e m  u s i n g  S G - 2 0 0 0  P o w e r t a l k  t r a n s c e i v-

e r  m a t e d  w i t h  a  S G - 2 3 5  S m a r t u n e r  a n d  S G - 5 0 0  P o w e r c u b e ,

w e  s h o u l d  m e n t i o n  “ b a r e f o o t ”  1 5 0 - w a t t  s y s t e m s .

T h e  s a m e  a d v i c e  a n d  p r o c e d u r e s  c o v e r e d  o n  c a b l e  r o u t i n g ,

moun t ing  me thods ,  and  veh i c l e  con f igu ra t i ons  s t i l l  app ly  t o

lower  power  sys tems .  The  overa l l  i n s t a l l a t ion  wi l l  be  a lmos t

the  same ,  l eav ing  ou t  t he  SG-500  o f  cou r se ,  and  pe rhaps  sub-

s t i tu t ing   an  SG-230  for  the  SG-235 .

A u x i l i a r y  B a t t e r y

The  b ig  ques t i on  w i l l  p robab ly  be ,  “Do  I  need  an  aux i l i a ry

ba t t e ry  sy s t em?”  A  100  t o  150  Wat t  HF  t r ansce ive r  t yp i ca l l y

d r a w s  1 6  t o  2 4  a m p s  o n  t r a n s m i t  ( C W ) .  T h i s  i s  a b o u t  o n e

f o u r t h  t h e  c u r r e n t  r e q u i r e m e n t  t h a t  i t s  b i g  b r o t h e r ,  t h e  5 0 0 -

w a t t  P o w e r c u b e ,  d r a w s  o n  t r a n s m i t .  A l t h o u g h  a n  u n m o d i f i e d

veh ic l e  cha rg ing  sys t em can  eas i ly  hand le  th i s  l oad ,  you  may

w a n t  t o  c o n s i d e r  a d d i n g  t h e  a u x i l i a r y  b a t t e r y / s o l e n o i d  s y s-

t em anyway .  (See  Chap te r  6 . )  A  few fac to r s  f avor  th i s  sugges-

t ion:

•  A d d s  r e l i a b i l i t y  o f  a  b a c k u p  p o w e r  s o u r c e f o r

co ld -wea the r  s t a r t i ng  and  emergenc i e s .  Ope ra to r s

i n  r e g i o n s  w i t h  s u b - z e r o  w i n t e r  t e m p e r a t u r e s

m a y  w a n t  t o  c o n s i d e r  t h i s .

•  A l l o w s  f o r  e a s i e r  f u t u r e  i n s t a l l a t i o n  o f  t h e

P o w e r c u b e ,  s h o u l d  y o u  s o m e d a y  d e c i d e  t o

u p g r a d e  t o  5 0 0 - w a t t s .

•  R e d u c e s  o v e r a l l  b a t t e r y  d r a i n  a n d  a l l o w s
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e x t e n d e d  o p e r a t i n g  t i m e ( b a t t e r y  l i f e )  i f  y o u

in t end  to  ope ra t e  w i th  t he  i gn i t i on  o f f  o r  w i th  t he

v e h i c l e  j u s t  i d l i n g  ( c a m p e r s  a n d  m o u n t a i n - t o p

o p e r a t o r s  t a k e  n o t e ) .

•  M a k e s  a  r e l a t i v e l y  i n e x p e n s i v e  i n v e s t m e n t .

H igh -qua l i t y  au tomot ive  ba t t e r i e s  ( u sua l l y  w i th  a

3 6 -  t o  4 8 - m o n t h  y e a r  g u a r a n t e e )  c a n  b e  p u r-

chased  a t  a  ba rga in  a t  va r ious  s to res .  Cons ide r ing

the i r  i n i t i a l  cos t  d iv ided  ove r  a  s eve ra l  yea r  ope r-

a t i n g  l i f e ,  t h e y  r e p r e s e n t  a  g o o d  v a l u e  f o r  t h e

se r ious  mob i l e  ope ra to r .

I n f o r m a t i o n  A p p l i e s

Whethe r  you  choose  to  in s t a l l  a  smar t  so l eno id  and  aux i l i a ry

ba t t e ry  o r  no t ,  t h e  i n fo rma t ion  p r e sen t ed  i n  t h i s  book  app l i e s

to  your  mob i l e  in s t a l l a t ion .  Once  aga in ,  we  canno t  ove rem-

p h a s i z e  t h e  i m p o r t a n c e  o f  k n o w i n g  y o u r  v e h i c l e  c o n f i g u r a-

t i o n  a n d  l a y o u t ,  p l a n n i n g  y o u r  i n s t a l l a t i o n  b e f o r e h a n d ,  a n d

t a k i n g  y o u r  t i m e .  C u t t i n g  c o r n e r s  w i l l  c o m e  b a c k  t o  h a u n t

y o u ,  a n d  m a y  b e  d a n g e r o u s .
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Q M S  S y s t e m

I n t r o d u c t i o n

SGC’s QMS (Quick Mount  System) represents  high rel iabi l i ty

backed  by  ove r  25  yea r s  o f  commun ica t i ons  expe r i ence .

U n p a c k i n g  Q M S
W e  r e c o m m e n d  u n p a c k i n g  t h e  Q M S  a n t e n n a  s y s t e m  a n d

inspec t ing  the  con ten t s .  Th i s  i s  necessa ry  to  ensu re  tha t  no

d a m a g e  h a s  o c c u r r e d  d u e  t o  s h i p p i n g  a n d  t h a t  a l l  i t e m s  a r e

accounted  for  as  ver i f ied  f rom the  packing  l i s t  as  fo l lows:

One QMS Manual

O n e  W a r r a n t y  C a r d

One QMS Black  Anodized  Assembly  comple te  wi th  four

s t r aps  ( each  two  f ee t  l ong )

N o t e :  I f  t h e  Q M S  i s  p u r c h a s e d  i n  a  p a c k a g e  c o n f i g u r a t i o n

(QMS-2  o r  QMS-3) ,  p l ease  r e fe r  to  the  SG-235  and  SG-303

manua l s  fo r  t he i r  r e spec t ive  pack ing  l i s t s  o f  t he  i t ems  sup-

p l i ed .

Q M S  I n s t a l l a t i o n  I n s t r u c t i o n s

The  QMS (Quick  Mount  Sys tem)  an tenna  and  coup le r  sys t em

can  be  moun ted  i n  v i r t ua l l y  any  l oca t i on  conven i en t  t o  t he

u s e r .  S o m e  c o n s i d e r a t i o n  m a y  b e  g i v e n ,  h o w e v e r ,  t o  t h e

i t ems  l i s t ed  be low:

I n s t a l l a t i o n  C o n s i d e r a t i o n s .  Cons ider  the  fo l lowing  f ive

pr inc ip les .

1 . Loca te  the  QMS sys tem as  f a r  f rom the  eng ine  a s

pos s ib l e .  Th i s  shou ld  r educe  i n t e r f e r ence  gene ra t ed  by

the  eng ine ,  spa rk  p lug  no i se ,  e t c .  f rom ge t t ing  in to  the

a n t e n n a  s y s t e m .

2 . I f  poss ib le ,  mount ing  your  QMS in  an  a rea  c lear  o f
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objec t s  wi l l  reduce  the  danger  o f  damaging  the  QMS.  For

ins tance ,  i f  dr iv ing  in  rough ter ra in ,  the  QMS is  l ike ly  to

b e  h i t  b y  t r e e s ,  s t u m p s ,  o r  r o c k s .  I f  t h e  u n i t  w e r e

m o u n t e d  o n  t h e  b a c k  o f  t h e  v e h i c l e ,  d a m a g e  w o u l d  b e

less  l ike ly  to  occur  than  i f  a  s ide  mount  was  used .

3 . I f  y o u  w i l l  b e  t r a v e l i n g  i n  a n  a r e a  w h e r e  o v e r h e a d

r e s t r i c t i o n s  m a y  p r e v e n t  u s e  o f  y o u r  S G - 3 0 3  a n t e n n a ,

t h e  a n t e n n a  s h o u l d  b e  f o l d e d  d o w n  a n d  s e c u r e d  t o  p r e-

v e n t  d a m a g e  f r o m  b r u s h ,  t r e e s ,  o r  l o w  s t r u c t u r e s .

4 . W h e n  c o n n e c t i n g  t h e  c o u p l e r  t o  t h e  r a d i o / t r a n s-

ce iver ,  a  passageway for  the  cont ro l  cab le  (cons i s t ing  of

an  RG-58 coax  cable ,  cont ro l  wi re ,  power ,  and  ground,

p lus  t he  op t iona l  t uned  ind ica to r  w i re )  w i l l  need  to  be

p r o v i d e d .

5 .  O n c e  a  l o c a t i o n  f o r  t h e  Q M S  h a s  b e e n  s e l e c t e d ,

m o u n t i n g  b e c o m e s  a  s i m p l e  t a s k .  T h e  Q M S  e n c l o s u r e

m o u n t s  i n  v i r t u a l l y  a n y  a t t i t u d e  a n d  t h e  s t r a p s  c a n  b e

moved  t o  e i t he r  s i de  o f  t he  enc lo su re  t o  accommoda te

the  veh ic le  .

I n s t a l l a t i o n  P r e c a u t i o n s . To  ensu re  s a f e  ope ra t i on  o f  you r  

QMS system,  the  fo l lowing ins ta l la t ion,  mechanical ,  and e lec-

t r i ca l  p r ecau t ions  shou ld  a lways  be  t aken :

1 . I n s u r e  t h a t  a l l  f o u r  s t r a p s  a r e  p u l l e d  d o w n  t i g h t l y

a n d  t h e  s u c t i o n  c u p  f e e t  h a v e  b e e n  s e c u r e l y  c o m-

p r e s s e d .

2 . I n s u r e  t h a t  t h e  h i g h  v o l t a g e  w i r e  p r o t r u d i n g  f r o m

y o u r  a n t e n n a  s y s t e m  i s  n o t  r o u t e d  n e a r  a n y  m e t a l l i c  

ob jec t s  such  as  your  veh ic le ’ s  f rame or  meta l  pos t s .  Th is

wire  i s  par t  o f  the  f lex ib le  insu la tor  o f  your  QMS sys-

t e m .

3 . I n s u r e  t h a t  t h e  g r o u n d  b r a i d  i s  a t t a c h e d  t o  a  g o o d  
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v e h i c l e  g r o u n d  s y s t e m .  D o  n o t  r u n  g r o u n d  c u r r e n t s

t h r o u g h  a n y  h i n g e s .   B e  s u r e  t o  m a k e  t h e  g r o u n d  b r a i d  

a s  s h o r t  a s  p o s s i b l e .  R e m o v e  a l l  p a i n t  a n d  r u s t  f r o m

y o u r  g r o u n d i n g  a r e a .   R e m e m b e r ,  y o u r  g r o u n d  s y s t e m

is  one  ha l f  o f  you r  an t enna  sys t em.  

4 . L o c a t e  t h e  c o n t r o l  w i r e  t o  t h e  Q M S ,  f r o m  t h e

t r a n s c e i v e r / r a d i o ,  a w a y  f r o m  a n y  o t h e r  w i r i n g  i n s i d e

your  veh ic l e .  Th i s  con t ro l  w i re  con ta ins  a  h igh  power

RF coax  cab le  which  can  rad ia te  in to  o ther  wi res  ( such

a s  y o u r  h e a d - t o - t r a n s c e i v e r  c o n t r o l  c a b l e s )  c a u s i n g

f e e d b a c k  i n  y o u r  t r a n s c e i v e r .

5 . T h e  w e b b i n g ,  b u c k l e s ,  a n d  h o o k s  o f  y o u r  Q M S

have  a  r a t i ng  o f  1 , 000  pounds .  Ensu re  t ha t  t he  hooks

a re  a t t ached  to  a  su i t ab l e  s t ruc tu re ,  such  a s  a  t runk  l i d ,

o r  s o m e t h i n g  t h a t  w i l l  n o t  c a v e  i n  w h e n  t h e  s t r a p s  a r e

pu l l ed  t igh t ly  to  secure  the  un i t .   

6 . When  loca t ing  the  gu t t e r  c l ip  (wh ich  secu res  your

S G - 3 0 3  a n t e n n a  w h e n  n o t  i n  u s e ) ,  m o u n t  t h e  u n i t  i n  a

loca t ion  where  the  t i p  o f  the  SG-303  an tenna  i s  eas i ly

access ib le  for  threading through the  “O” r ing .  Fai lure  to

s e c u r e  t h e  S G - 3 0 3  a n t e n n a  c o u l d  r e s u l t  i n  d a m a g e  b o t h

t o  t h e  a n t e n n a  a n d  t o  y o u r  v e h i c l e .

7 . When  the  QMS sys t em i s  s ecu re ly  f a s t ened  to  you r

veh ic le ,  rou te  the  con t ro l  cab le  to  your  t r ansce ive r .  Any

150  wa t t  PEP  t r ansce ive r  may  be  used . (For  connec t ions ,

r e f e r  t o  t he  SG-235  manua l ) .  

8 . R e f e r  t o  t h e  Q M S  s y s t e m  i l l u s t r a t i o n  f o r  d i m e n-

s ions  and  moun t ing  de t a i l s .

W h e n  y o u  a r e  c o n f i d e n t  t h a t  i t e m s  1  t h r o u g h  8  h a v e

been  t ho rough ly  checked ,  you  a r e  r e ady  t o  i n s t a l l  t h e

t ip  o f  the  SG-303  an tenna .  Be  su re  to  secure  a l l  i t ems

w i t h  t h e  a p p r o p r i a t e  t o o l  a n d  t o  r e a d  a l l  p r o d u c t  m a n u-

a l s  p r io r  to  ins ta l l a t ion  or  opera t ion .
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G e n e r a l  I n s t a l l a t i o n  I n f o r m a t i o n
T h e  m o b i l e  c o m m u n i c a t i o n  t i p s  f o u n d  b e l o w  a p p l y  t o  a n y

mobi le  ins ta l la t ion ,  not  mere ly  to  the  QMS or  o ther  SGC prod-

uc t .

• F o r  t h e  b e s t  p e r f o r m a n c e  a n d  r a d i a t i o n ,  a l w a y s

m o u n t  y o u r  a n t e n n a  s y s t e m  o n  t h e  h i g h e s t  p a r t  o f

the  veh ic l e .  Approx ima te ly  3  to  15  dB in  r ad ia t ion

p e r f o r m a n c e  m a y  b e  g a i n e d  i n  s i m p l y  r e - p o s i-

t i on ing  you r  an t enna  sy s t em f rom a  l ow  to  a  h igh

po in t .

• N e v e r  u s e  y o u r  a n t e n n a  s y s t e m  w h i l e  t h e  a n t e n n a

i s  r e c l i n i n g  a g a i n s t  t h e  b o d y  o r  t h e  r o o f  o f  t h e

v e h i c l e .  I n  t h i s  s i t u a t i o n ,  y o u  m a y  f i n d  y o u r

a n t e n n a  s y s t e m  p e r f o r m a n c e  v a r i e s  f r o m  6  t o

1 5 d B  m a k i n g  i t  d i f f i c u l t  o r  i m p o s s i b l e  f o r  y o u r

coup le r  to  f ind  a  p roper  tun ing  pos i t ion .

A d d i t i o n a l  I n s t a l l a t i o n  S u g g e s t i o n s
Suc t ion  cups  and  s t r aps  bo th  s ecu re  t he  i n s t a l l a t i on  and  ea se

i t s  r emova l .  

S u c t i o n  C u p s .

P r o t e c t i n g  P a i n t e d  S u r f a c e s :  W h e n  a p p l y i n g  t h e  h i g h  s u c-

t i o n  d e v i c e s  i n c o r p o r a t e d  i n t o  t h e  Q M S ,  i t  i s  i m p o r t a n t  t o

o b s e r v e  t w o  i m p o r t a n t  r u l e s :

•  Su r f aces  mus t  be  c l eaned  p r io r  t o  i n s t a l l a t i on  t o  p r e-

ven t  s c r a t ch ing .

•  S u r f a c e s  m u s t  b e  p r o t e c t e d  d u r i n g  r e m o v a l  t o  p r e-

v e n t  m a r r i n g .

E l i m i n a t i n g  D a m a g e  t o  P a i n t e d  S u r f a c e s : The  suc t ion  cups

on  your  QMS are  o f  ex t remely  h igh  qua l i ty .  They  wi l l  p rov ide

exce l l en t  s e rv i ce  fo r  many  yea r s  p rov ided  you  fo l low ce r t a in
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bas i c  cau t ions  when  us ing  them:

•  W h e n  y o u  a r e  a p p l y i n g  t h e  s u c t i o n  c u p s ,  p r e p a r e

t h e  s u r f a c e  b y  c l e a n i n g  w i t h  m i l d  d e t e r g e n t  a n d

r i n s i n g  t h o r o u g h l y .  T h e  c l e a n  s u r f a c e ,  f r e e  o f

sc ra tches ,  wi l l  p rov ide  super io r  ho ld ing  power .

•  I f  t he  QMS be ing  app l i ed  ha s  been  u sed  p r ev ious-

l y ,  c  l e a n  t h e  s u c t i o n  c u p s  w i t h  m i l d  d e t e r g e n t

a n d  w a t e r ,  t h e n  r i n s e  t h o r o u g h l y .

•  Sp read  a  t h in  l aye r  o f  s i l i con  g r ea se  o r  pha rma-

ceu t ica l  g rade  lubr ican t  such  as  “Vase l ine”  a round

t h e  e d g e  o f  t h e  s u c t i o n  c u p  w h e r e  i t  c o m e s  i n

con tac t  wi th  the  su r face  o f  the  veh ic le .  The  lubr i-

can t  wi l l  p reven t  s low leakage  of  a i r ,  which  wi l l

r educe  t he  ho ld ing  power  o f  t he  suc t i on  cups  ove r

t ime .  I t  wi l l  a l so  p ro tec t  the  pa in ted  su r face .  

Even  i f  t he  su r face  o f  t he  veh ic l e  i s  rough ,  t he  in s t a l l a t ion

p rocedu re  r ema ins  t he  s ame .  The  suc t i on  cup  w i l l  have  t o  be

p r e s s e d  a g a i n s t  t h e  v e h i c l e  s u r f a c e  i n  t h e  s a m e  w a y ,  b u t

m o r e  l u b r i c a n t  m a y  b e  n e c e s s a r y .

Q M S  S t r a p s . The  QMS enc losu re  mus t  be  t i gh t ly  s t r apped  to

the  veh ic l e .  To  ensu re  i t  i s  p rope r ly  s t r apped ,  g r ab  the  base

o f  t h e  a n t e n n a  m o u n t e d  o n  t h e  Q M S  a n d  p u s h  f i r m l y  u p  a n d

down.  The  veh ic l e  shou ld  move  up  and  down ,  bu t  t he  QMS

s h o u l d  n o t .  I f  t h e  Q M S  m o v e s  a n d  t h e  v e h i c l e  d o e s  n o t ,

inc rease  the  t ens ion  on  the  QMS s t raps .

R e m o v i n g  t h e  Q M S . W a s h  t h e  v e h i c l e  i n  t h e  a r e a  a r o u n d

t h e  s u c t i o n  c u p s  b e f o r e  r e m o v i n g .  T h i s  w i l l  r e d u c e  a n y

chance  o f  su r face  mar r ing .

•  Re lease  suc t ion  by  app ly ing  a  ro l l i ng  s ideways  mot ion

to  the  t abs  on  the  suc t ion  cups  a s  shown  in  the  fo l low-

ing  d rawing :

C a u t i o n : I n  n o  c a s e  s h o u l d  t h e  o p e r a t o r  u s e  f e w e r

t h a n  t h e  f o u r  s t r a p s  p r o v i d e d  t o  s e c u r e  t h e  u n i t .  T h e

suc t ion  cups  a lone  wi l l  no t  p rov ide  su f f i c i en t  mount-

ing for the QMS.  



•  To  make  r emova l  o f  t he  un i t  e a s i e r ,  you  may  s l i de  a

p i e c e  o f  p a p e r  b e - b e t w e e n  t h e  s u c t i o n  c u p  a n d  t h e

v e h i c l e  s u r f a c e   I n  t h i s  w a y ,  e a c h  o f  t h e  s u c t i o n  c u p

t a b s  m a y  b e  l o o s e n e d  s e q u e n t i a l l y  a s  s h o w n :

S t o r i n g  Y o u r  Q M S . To s tore  your  QMS uni t  for  long  per iods

of  t ime ,  app ly  a  th in  coa t ing  o f  t a l cum powder  to  the  suc t ion

cups .  Th i s  t r e a tmen t  i nc r ea se s  t he  l i f e  span  o f  r ubbe r  p rod-

uc ts .  
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S G C  h a s  a s s e m b l e d  s e v e r a l  p a c k a g e s  o f  e q u i p-

m e n t  t o  m a k e  i t  e a s i e r  f o r  y o u  t o  G o  M o b i l e .

H F  R a d i o  S y s t e m .  This  comple te  ins ta l l a t ion  inc ludes  the

S G 2 0 0 0  s l i m p a k   t r a n s c e i v e r  w i t h  P o w e r T a l k  r e m o t e  h e a d

(wi th  moun t ) ,  t he  SG-500  Smar tCube  l inea r  ampl i f i e r ,  and

a n  S G - 2 3 5  a n t e n n a  c o u p l e r  m o u n t e d  i n  a  q u i c k - m o u n t

(QMS)  wi th  SG-303  whip  an tenna .  

5 0 0 - W a t t  P a c k a g e .  F o r  t h e  o p e r a t o r  w h o  w a n t s  t o  u s e  a

c u r r e n t l y - i n s t a l l e d  t r a n s m i t t e r ,  t h i s  p a c k a g e  p r o v i d e s  t h e

SG-500  Smar tCube  l i nea r  ampl i f i e r  and  an  SG-235  an t enna

coup le r  moun ted  in  a  qu ick -moun t  (QMS)  wi th  SG-303  wh ip

a n t e n n a .  

5 0 0 - w a t t  C o u p l e r . G o  M o b i l e  w i t h  t h e  t r a n s c e i v e r  a n d

a m p l i f i e r  y o u  a l r e a d y  o w n :  t h i s  p a c k a g e  p r o v i d e s  a n  S G -

2 3 5  a n t e n n a  c o u p l e r  m o u n t e d  i n  a  q u i c k - m o u n t  ( Q M S )  w i t h

S G - 3 0 3  w h i p  a n t e n n a .  

1 5 0 - w a t t  C o u p l e r .  G o  M o b i l e  w i t h  t h e  1 5 0 - w a t t  t r a n s-

ce ive r  you  a l r eady  own :  t h i s  package  p rov ide s  an  SG-235

an tenna  coup le r  moun ted  in  a  qu ick -moun t  (QMS)  wi th  SG-

3 0 3  w h i p  a n t e n n a .  
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Package

HF Radio System

500-Watt Package

500-watt Coupler

150-watt Coupler

QMS-2
w/

SG-230

✔

SG-303

✔

✔

✔

SG-500

✔

✔

SG-2000
Power
Talk

✔

QMS-3
w/

SG-235

✔

✔
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SG-235 500 watt Smartuner 

Specifications
HF Frequency
Ranges 1.8 to 30MHz

Power
Input Range: 3 to 500 watts (PEP)

Input Impedance
Range: 45 to 55 ohms

VSWR: Typical—less than 2:1

DC Input
Requirement: +13.6VDC

DC Operating
Range: +10.5 to 15 VDC

Input Current: Average—.9 amps

Random Set
Times: Typical—less than 2 seconds

Recurrent Set
Times: Typical— less than 10 milliseconds

Non-volatile Memory
Addresses: 500
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E-mail: SGCMKTG@aol.com   Website: http://www.sgcworld.com

© 1997 SGC Inc.

Antenna 
Length: Min. length 23 ft., 3.5 to 30 MHz

Min. length 50 ft.,  1.8 to 30 MHz

Operating
Temperature: -35° to +70°C

Environmental: Waterproof at
immersion of half meter, half hour

Size Overall: 16 D x 12 W x 3H inches
40.6DS x 30.5W x 7.6H centimeters

Weight: 8 pounds (3.5 kilos)

Case
Construction: Plastic ABS

weatherproof case

Cable: SGC special cable, 9 feet
coaxial and two power wire input 

wires, RMT tune and Smartlock wire

Installation: Any position



SG-500 SmartPowerCube

Specifications

Power Output: SSB:  500 W  PEP
CW: 500 W 10 Min.

(No Fan)
500 W   Unlimited

w/fan  (at 50% duty cycle)
AM: 250  W carrier max.

Frequency Range: 1.6 - 24 MHz 

Power Input: 50 - 90 watts
(Automatic or preset)

90 - 150 watts

Band Switching Manual

Input Voltage: 14.0 VDC

Input Voltage Range: 10.0 - 18.0 VDC

Input Current: 40 Amps average (SSB)
90 Amps Peak

Cooling: Convection standard
Optional: Cooling Fan

T/R Switching Time: 10ms. nominal 
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