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INTRODUCTION 

Your Heart I n t e r f a c e  HF24-2500 s e r i e s  power i n v e r t e r  is a 
member of t h e  most advanced l i n e  of mobile AC power systems 
a v a i l a b l e .  When used wi th  a p roper ly  s i zed  b a t t e r y  bank t h i s  
u n i t  w i l l  supply AC power f o r  loads  up t o  2500 w a t t s  and provide 
ample surge power f o r  s t a r t i n g  induc t ive  loads.  

This  Heart is used i n  a wide range of a p p l i c a t i o n s ,  inc luding  
remote homes, RVs ,  s a i l  and power boa t s ,  and a h o s t  of i n d u s t r i a l  
standby power i n s t a l l a t i o n s . -  Its v e r s a t i l i t y  is due t o  a unique 
combination of h igh  power and p r e c i s e  regula t ion .  

QUICK HOOX-UP AND TESTING 

I f  you would l i k e  t o  quickly  hook up your Heart  and check i t s  
.performance b e f o r e  you t a c k l e  your i n s t a l l a t i o n  p l e a s e  follow 
t h e s e  gu ide l ines .  

Unpack and i n s p e c t  the  Heart..  Check t o  s e e . t h a t  t h e  power switch 
is i n  t h e  o f f  p o s i t i o n .  

U s e  a v o l t  meter t o  check t h e  v o l t a g e  of your b a t t e r y  bank. You 
must supply 2 4  v o l t s  DC nominal b a t t e r y  vo l t age  t o  t h e  Heart. 
Because b a t t e r y  v o l t a g e  is c r i t i c a l  t o  t h e  performance of your 
Heart  it is  recommended t h a t  you own a simple v o l t  m e t e r .  The 
Heart  w i l l  a c c e p t  b a t t e r y  vo l t age  between 2 1 . 6  and 29.0 v o l t s  DC. 

IT IS EXTREMELY IMPORTANT TO OBSERVE CORRECT POLARITY WHEN 
HOOKING U P  HEART. REVERSE POLARITY CONNECTION, EVEN FOR AN 
INSTANT, W RESULT I N  DAMAGE TO THE HEART. 

Connect t h e  b l a c k  c a b l e  pro t ruding  from t h e  back of  t h e  Heart t o  
t h e  negat ive t e r m i n a l  of  t h e  b a t t e r y .  Because you can  draw 100  
amps and more through t h e s e  c a b l e s  it is important ,  even f o r  a 
quick test ,  t o  make a s o l i d  connection. 

Connect t h e  r e d  c a b l e  from t h e  Heart  t o  t h e  p o s i t i v e  b a t t e r y  
te rminal .  Current  may flow momentarily when t h i s  connect ion is 
made. This is n o t  cause  f o r  alarm, but  t a k e  c a r e  n o t  t o  make 
t h i s  connection i n  t h e  presence of  flammable fumes. 

Once t h e  u n i t  is connected t o  t h e  b a t t e r y  you may t u r n  t h e  power . 
swi tch  on. 

Immediately upon turn-on t h e  i n d i c a t o r  LED l i g h t s  on t h e  f r o n t  of 
t h e  u n i t  w i l l  f l a s h .  The overload l igh t .  w i l l  f l a s h  green and 
then  go ou t  f i r s t ,  the  low b a t t e r y  l i g h t  w i l l  s t a y  on s l i g h t l y  
longer .  These l i g h t s  w i l l  be i l luminated only  f o r  a b r i e f  
moment. During normal opera t ion  both  LED i n d i c a t o r  l i g h t s  w i l l  
remain o f f .  

Rev. 983 



You may now operate  any , app l iance  t h a t  is r a t ed  within 
the  capac i ty  of t h e  Heart .  

MEASURING THE OUTPUT VOLTAGE W I T H  A METER 

You may measure t h e  output  vo l t age  of t h e  Heart with your v o l t  
meter, however, it is poss ib le  t h a t  you w i l l  no t  measure t h e  
117-119 AC v o l t s  RMS t h a t  t h e  u n i t  provides.  This  is due t o  t h e  
ou tpu t  wave shape of t h e  Heart ,  which can only .be accura te ly  
measured with a t r u e  RMS v o l t  m e t e r ,  a r a t h e r  spec i a l i z ed  
instrument .  Do not  be  concerned about  measuring output  vo l t age  
t h a t  v a r i e s  with load  and b a t t e r y  vo l t age ,  t h i s  is normal and 
should be expected un l e s s  you have a t r u e  RMS v o l t  meter. When 
measured with a s tandard  v o l t  meter you can expect  readings 
somewhere between 90  and 1 4 0  v o l t s ,  and s i n c e  d i f f e r e n t  meters 
con t a in  d i f f e r e n t  measuring c i r c u i t s  it is impossible t o  .p red ic t  
the  e x a c t r e a d i n g  you may g e t .  

, , I f  yow measure t h e  output  vo l t age  wi th  nothing plugged i n t o  t h e  
f r o n t  of t h e  Heart you w i l l  g e t  a very low reading,  u sua l l y  
between 20 and 30 v o l t s  AC. This  is t h e  no-load o r  i d l e  s t a t e  of 
t h e  u n i t  and is  p e r f e c t l y  normal. True RMS vol tage  i n  i d l e  i s  
about  55 v o l t s  AC. 

A good way t o  confirm t h a t  your v o l t a g e  regu la t ion  c i r c u i t  i n  t h e  
H e a r t  is working is  t o  observe t h e  b r i gh tne s s  of an  incandescent 
l i g h t  bulb.  I f  t h e  bri .ghtness appears  about t h e  same a s  t h e  
l i g h t  plugged i n t o  u t i l i t y  power o r  a generator ,  then  you know 
the  vo l t age  regula t ion  is c o r r e c t ,  A r e l a t i v e l y  small  change i n  
vo l t age  w i l l  produce a no t i ceab le  change i n  l i g h t  output .  

I INSTALLATION 

I MOUNTING : 

The Heart i s  provided w i t h  mounting f langes  t o  al low you t o  
s ecu re  t h e  u n i t  down. This  w i l l  c e r t a i n l y  be d e s i r a b l e  i n  a 
mobile i n s t a l l a t i o n ,  though no t  necessary  i f  t h e  u n i t  w i l l  be 
used i n  a s t a t i ona ry  app l i ca t ion .  

The ~ e a k t  may be mounted i n  any pos i t i on .  You can b o l t  it t o  a 
h o r i z o n t a l  o r  v e r t i c a l  su r face ,  o r  on an angle. I t . i s  important  
t h a t  t h e  Heart be secured t o  a f l a t  s u r f a c e  t h a t  w i l l  a l low a i r  

1 t o  flow under t h e  u n i t .  Also p rov ide  fpr some a i r  flow around 
t h e  u n i t .  This w i l l  i n s u r e  adequate cool ing  when opera t ing  h igh  
powered loads,  

When b o l t i n g  t o ' e i t h e r  a she l f  o r  wa l l  o r  bulkhead use  1 / 4  inch  
s t a i n l e s s  steel b o l t s  with lockwashers. Tishten  t o  20-25 
f t . / l b s .  of torque, You w i l l  n o t i c e  t h a t  tfiis squashes t h e  
rubber  feet somewhat, t h i s  is i n t e n t i o n a l .  



While designed t o  be . q u i t e  rugged, it is b e s t  to.provide 
pro tec t ion  f o r  t h e  Heart from t h e  elements. Do not allow water 
t o  sp lash  on the  u n i t  and avoid temperature extremes. The Heart 
w i l l  work bes t  i n  an ambient a i r  temperature between 30 and 120 
degrees F. 

Do no t  mount t h e  Heart i n  t h e  ba t t e ry  box. While charging, 
b a t t e r i e s  g ive  of f  a flammable mixture of hydrogen and oxygen. 
I f  t h e  Heart and t h e  b a t t e r i e s  a r e  mounted toge ther  i n  an a i r  
t i g h t  box a p o t e n t i a l  f i r e  hazard is created.  

Careful ly  consider  t h e  locat ion of t h e  Heart. It is best  t o  
l o c a t e  t h e  u n i t  a s  c l o s e  a s  p r a c t i c a l  t o  t h e  b a t t e r i e s  so  as  t o  
keep t h e  cables  s h o r t ,  It is b e t t e r  t o  run longer  AC wires than 
longer  DC cables,  

BATTERY CABLES: 

The Heart is suppl ied  with ba t t e ry  cables prot ruding from the  
back. Red is  p o s i t i v e  and black is negative. 

I f  poss ible ,  you may simply connect these  cables  d i r e c t l y  t o  the  
b a t t e r y  bank, being ca re fu l  t o  observe cor rec t  po l a r i t y .  

I f  t h e  ba t t e ry  bank is  too  f a r  away from the  Heart f o r  t h e  cables 
t o  reach,  then you must obtain cables  t h e  appropr ia te  length and 
b o l t  them t o  t h e  cabl-es from t h e  Heart. U s e  only insula ted,  
s tranded,  copper cab le  f o r  your b a t t e r y  cables.  So l id  copper bus 
ba r s  can a l s o  be used t o  connect t h e  Heart b a t t e r y  cab les  t o  t h e  
b a t t e r y  terminals.  

Keep i n  mind t h a t  t h e r e  w i l l  be  a  drop i n  vo l tage  across t he  
b a t t e r y  cables ,  t h e  longer t h e  cable  t he  g r e a t e r  t h i s  voltage 
drop w i l l  be. This  voltage drop represents  a ,waste of your 
b a t t e r y  capacity and reduces t h e  performance of. your inver ter .  
To measure t h i s  vo l t age  drop use your v o l t  meter-  t o  measure the  
b a t t e r y  vol tage  a t  t h e  ba t t e ry  terminals  and then a t  t h e  junction 
between t h e  Heart cab l e s  and your extension cables .  , Do t h i s  
while operat ing a load  of about 2500 watts.  I f  t h i s  vol tage 'drop 
is i n  excess of 1 v o l t  DC then you should consider  e i t h e r  shor te r  
o r  l a r g e r  gauge cable.  

If your ove ra l l  l eng th  is less than 10  f e e t  then  use  a t  l e a s t  . 
0 (1/0) gauge cable.  Fo r ' ove ra l l  runs up t o  20 f e e t  use  a t  l e a s t  
00 (2/0) gauge cable .  Do not use ba t t e ry  cables  longer  than 20 
feet unless  abso lu te ly  necessary. If you must use  cab les  longer 
than 20 . f e e t ,  use  e i t h e r  000 (3/0) o r  0000 (4 /0 )  cable .  It does 
no t  h u r t  t o  overs ize  t h e  cables beyond these  recommendations. 

It is he lpfu l  t o  i d e n t i f y  t h e  pos i t i ve  cable  by e i t h e r  using red 
in su l a t ed  cab le  o r  by pu t t ing  red t ape  a t  both ends. This w i l l  
help t o  prevent acc iden ta l  .mispolar i ty .  These b a t t e r y  cable . 
extensions must be  made with'copper r i n g  terminals  on both ends. 



These may be profess ional ly  crimped o r  soldered onto t h e  cable.  
I f  you make the  cab les  yourself be sure  t o  s o l d e r  t h e  terminals 
t o  t h e  cable.  

Remember t h a t  t h e  Heart is  capable of drawing over 100  amps 
ac ros s  these  cables.  This represen t s  a  considerable  amount of 
c u r r e n t  and fo r  t h i s  reason proper cable  s i z e  and terminal 
connections a r e  of t h e  utmost importance, both f o r  performance 
and sa f e ty .  Do not  attempt t o  undersize t h e  b a t t e r y  cables  o r  
make use  of improper connections. 

Once you have obtained t h e  appropr ia te  extension cab les  you a r e  
ready t o  connect them t o  t h e  Heart cables.  This  i s  done by 
b o l t i n g  t h e  terminals  together .  Make su re  t h e  connection is 
t i g h t  and then i n s u l a t e  t h e  connection with e i t h e r  e l e c t r i c a l  
t a p e  o r  heat  shr ink insu la t ion .  Connect both t h e  p o s i t i v e  and 
t h e  negative extension cables  t o  t h e  cables  coming from the  
Heart ,  making su re  t h a t  t he re  is a  red  i den t i fy ing  mark on t he  
p o s i t i v e  cable.  

An a l t e r n a t e  method of connecting t h e  ba t t e ry  cab l e s  toge ther  is 
t h e  use  of quick-disconnect f i t t i n g s .  These a r e  ava i l ab l e  f o r  
t h e  d i f f e r e n t  s i z e  cab les  and provide a  convenient way t o  
disconnect  t h e  Heart from t h e  b a t t e r y  bank, To make use  of these  
connectors  you must c u t  t h e  terminals  o f f  of t h e  Heart ba t t e ry  
cab l e s  and a t t ach  t h e  quick-disconnect f i t t i n g s .  

I n  some i n s t a l l a t i o n s  it may be des i r ab l e  t o  use  a  fuse  o r  
c i r c u i t  breaker t o  provide over-current p ro tec t ion  f o r  t h e  DC 
inpu t  t o  t h e  Heart. This  can prevent  d i s a s t e r  i f  somehow a  sho r t  
c i r c u i t  is developed ac ross  t he  b a t t e r y  cables ,  

You must use a t  l e a s t  a  200 amp f u s e  o r  c i r c u i t  breaker  t o  allow 
f o r  t h e  surae  c a ~ a b i l i t v  of  t h e  Heart. The f u s e  o r  c i r c u i t  
breaker  s h o h d  b& i n s t a l l e d  i n  t h e  p o s i t i v e  b a t t e r y  cab l e  within 
18 inches  of t h e  b a t t e r y  bank. 

I t  is very  important t h a t  t h e  b a t t e r y  bank be hooked up co r r ec t l y  
t o  provide t h e  24 v o l t  conf igura t ion necessary t o  opera te  t h e  
H e a r t .  You may use  a p a i r  of 1 2  v o l t  b a t t e r i e s  o r  fou r  6 v o l t  
b a t t e r i e s  t o  form a  b a s i c  24 v o l t  b a t t e r y  bank. To accomplish 
t h i s  you connect t h e  pos i t i ve  terminal  of one b a t t e r y  t o  t h e  
nega t ive  terminal of another. When using 1 2  v o l t  b a t t e r i e s  
connect 2 of them toge ther  i n  t h i s  fashion, when us ing  6 v o l t  
b a t t e r i e s  connect 4 of them together ,  p o s i t i v e  t o  negative.  This 
is known a s  s e r i e s  connection. When b a t t e r i e s  are connected i n  



s e r i e s  t h e  v o l t a g e  o f  t h e  b a t t e r y  bank is equal  t o  t h e  sum of t h e  
v o l t a g e  of  each  b a t t e r y .  The amp-hour c a p a c i t y  of  t h e  b a t t e r y  
bank i s  equa l  t o  t h e  amp-hour c a p a c i t y  of  one i n d i v i d u a l  b a t t e r y .  

You may i n c r e a s e  t h e  amp-hour c a p a c i t y  of t h e  b a t t e r y  bank by 
c r e a t i n g  more t h a n  one 2 4  v o l t  b a t t e r y  bank and hooking t h e s e  
banks up i n  p a r a l l e l .  To connect  t h e  b a t t e r y  banks i n  p a r a l l e l  
you connec t  t h e  p o s i t i v e  p o s t s  o f  each 2 4  v o l t  bank t o g e t h e r  
and t h e  n e g a t i v e  p o s t s  t oge the r .  T h i s  w i l l  r e s u l t  i n  a 2 4  v o l t  
b a t t e r y  bank w i t h  inc reased  amp-hour capac i ty .  When b a t t e r i e s  
a r e  connected i n  p a r a l l e l  t h e  v o l t a g e  of t h e  b a t t e r y  bank i s  
equa l  t o  t h e  v o l t a g e  o f  one b a t t e r y .  The amp-hour c a p a c i t y  i s  
t h e  sum o f  t h e  c a p a c i t i e s  of each i n d i v i d u a l  b a t t e r y .  

U s e  a t  l e a s t  0 (l/O) gauge c-opper c a b l e  f i t t e d  w i t h  t h e  proper  
t e r m i n a l s  f o r  y o u r  b a t t e r y  in t e rconnec t ions .  Make s u r e  t h a t  a l l  
connec t ions  a r e  c l e a n  and t i g h t .  

BATTERY CONNECTIONS: 

Once you have m a d e  your b a t t e r y  e x t e n s i o n  c a b l e s  and 
in t e rconnec ted  your  b a t t e r y  bank you a r e  ready  t o  permanently 
hook up t h e  H e a r t .  U s e  your v o l t  meter t o  conf i rm t h e  vo l t age  
and p o l a r i t y  of  y o u r  b a t t e r y  bank. 

F i r s t  connect  t h e  n e g a t i v e  b a t t e r y  c a b l e  t o  t h e  n e g a t i v e  pos t  on 
the  b a t t e r y  bank, Make s u r e  t h e  p o s t  and t h e  t e r m i n a l  a r e  c l ean  
and b o l t  them together t i g h t l y .  

Now connec t  t he  p o s i t i v e  b a t t e r y  c a b l e  t o  t h e  p o s i t i v e  p o s t  of 
t h e  b a t t e r y  bank. 

Cur ren t  w i l l  f l o w  momentarily when t h e  p o s i t i v e  connect ion is 
made. T h i s  is ' t he  r e s u l t  o f  a c a p a c i t o r  c h a r q i n g  i n s i d e  t h e  
u n i t  and shou ld  be o f  no concern, bu t -do  not  make- th i s  connect ion 
i n  t h e  presence  o f  any  flammable gas ,  such as t h a t  from charging - - - 

b a t t e r i e s .  

Make s u r e  t h e  p o s i t i v e  t e rmina l  and p o s t  a r e  c l e a n  and b o l t  them 
t o g e t h e r  t i g h t l y .  

GROUND CONNECTION: 

O n  the  back o f  t he  Hear t  you w i l l  f i n d  a  s t u d  l a b e l e d  CHASSIS 
GROUND. Th i s  s t u d  is f o r  t h e  purpose o f  connec t ing  t h e  c h a s s i s  
o f  the H e a r t  to ground. You w i l l  a l s o  f i n d  an  i d e n t i c a l  s t u d  
l a b e l e d  EQUIPMENT GROUND, This  s t u d  is f o r  t h e  purpose of  
connec t ing  any equipment t o  t h e  grounding system. The CHASSIS 
GROUND and EQUIPMENT GROUND are e l e c t r i c a l l y  bonded t o g e t h e r .  

To p r o p e r l y  ground t h e  Heart  use a green  i n s u l a t e d  8 gauge wire  
with a p p r o p r i a t e  t e r m i n a l s  on each end. 



Remove t h e  n u t  from t h e  c h a s s i s  ground s t u d  u s i n g  a 3/8 inch 
wrench. P l a c e  one end of your green  w i r e  o v e r  t h e  s t u d  and 
r e p l a c e  t h e  nu t .  Tighten snugly ,  b u t  t a k e  c a r e  n o t  t o  
o v e r t i g h t e n .  ,Over t igh ten ing  can s p i n  t h e  s t u d  i n  ' t he  c h a s s i s ,  . . :  and compromise t h e  ground connection.  

The green  w i r e  w i l l  b e  connected t o  ground, which w i l l  va ry  
depending on t h e  i n s t a l l a t i o n .  I n  a s t a t i o n a r y  i n s t a l l a t i o n  
connec t  t he  w i r e  t o  a n  e a r t h  ground. T h i s  w i l l  be e i t h e r  a water  
p i p e  o r  a copper  r o d  pounded i n t o  t h e  ground o r  a n  e x i s t i n g  
ground rod.  I n  a v e h i c l e  connect  t h e  w i r e  t o  t h e  v e h i c l e  
c h a s s i s .  Make s u r e  t h e  connect ion is e l e c t r i c a l l y  sound. I n  a 
b o a t  you w i l l  connec t  t o  t h e  e x i s t i n g  grounding system.  

The ground l u g s  i n  the  ou tpu t  s o c k e t s  o f  t h e  H e a r t  are connected 
t o  t h e  c h a s s i s  ground. This  means t h a t  when you plug an 
a p p l i a n c e  w i t h  a s t a n d a r d  3 w i r e  grounded p l u g  i n t o  t h e  Hear t ,  
t h e  ground from t h e  app l i ance  is connected th rough t h e  Heart  t o  
ground. 

The n e u t r a l  w i r e  o f  t he  AC ou tput  is  n o t  a t t a c h e d  t o  ground i n  
tkie u n i t .  I n  many i n s t a l l a t i o n s  t h i s  n e u t r a l  w i l l  be a t t a c h e d  t o  
ground i n  t h e  b r e a k e r  panel .  The d e c i s i o n  t o  ground t h e  AC 
n e u t r a l  is  l e f t  t o  the  u s e r .  

The b a t t e r y  c a b l e s  from t h e  Hear t  a r e  n o t  connected i n t e r n a l l y  t o  
t h e  chassis. You may gkound e i t h e r  t h e  p o s i t i v e  o r  t h e  nega t ive  
b a t t e r y  o r  you may l e a v e  t h e  b a t t e r y  bank ungrounded. I t  is most 
common f o r  t h e  n e g a t i v e  battery t o  be a t t a c h e d  t o  ground.  Like 
t h e  grounding of t h e  AC n e u t r a l ,  t h i s  d e c i s i o n  is l e f t  t o  t h e  
user. 

It is v e r y  impor tan t  f o r  s a f e  o p e r a t i o n  t h a t  grounding be 
c a r e f u l l y  done. P l e a s e  do n o t  o p e r a t e  t h e  H e a r t  w i thou t  t h e  
p r o t e c t i o n  a f f o r d e d  by proper  grounding o f  t h e  c h a s s i s .  

AC OUTPUT CONNECTION: 

You may s imply p l u g  your  app l i ances  d i r e c t l y  i n t o  . , t h e  Heart o r  
YOU may w i r e  from t h e  Hear t  t o  a b reake r  pane l  f o r  d i s t r i b u t i o n  - 
of  power th rough y o u r  e x i s t i n g  wi r ing .  

- 

To connect  d i r e c t l y  t o  a breaker  pane l  you must s t a r t  w i t h  a 3 
t e r m i n a l  AC p l u g  t h a t  w i l l  f i t  t h e  s o c k e t s  on t h e  f r o n t  of t h e  
H e a r t .  Connect 3 w i r e s  t o  t h i s  p lug  and run  them t o  t h e  b reake r  
panel .  R e f e r  t o  l o c a l  electrical codes t o  de te rmine  t h e  
a p p r o p r i a t e  w i r e  s i z e ,  keeping i n  mind t h e  20 amp o u t p u t  o f . t h e  
H e a r t .  U s e  a t  least 1 2  gauge w i r e  for t h e  AC connec t ion .  Refer  
t o  t h e  o u t p u t  s o c k e t  w i r ing  diagram i n  t h e  I n s t a l l a t i o n  Guide t o  
determine which w i r e  is ho t ,  n e u t r a l ,  and ground coming from t h e  
P lug -  



Some models are equipped with a cable hardwire protruding from 
the back of the unit. In this case there will be three wires, 
black is hot, white is neutral, and green is ground. These are 
provided with heat-shrink insulation on each wire. THESE WIRES 
WILL CARRY DANGEROUS VOLTAGE, USE CAUTION WHEN HANDLING. 

The cable hardwire models are fitted with a 1/2 inch conduit 
connection on the back. 

SPLIT PHASE OUTPUT CONNECTION (240 VOLTS): 

Split phase models are designated by the suffix P and provide 4 
wire output, 2 legs of 120 volts and 1 leg of 240 volts. 

Red and black. are the hot wires, you can draw 10 amps at 240 
volts across them. White is neutral, you,rnay draw 10 amps at 120 
volts between red and white and between black and white. The 
green wire is the ground. A 1/2 inch conduit connection is used, 
with the intention. of running these ' wires through 1/2 inch 
conduit. 

240 VOLT ELECTRICITY IS POTENTIALLY DANGEROUS, INSTALLATION 
SHOULD BE CARRIED OUT ONLY BY A QUALIFIED INSTALLER. 

TRANSFER SWITCHING: 

When installing the Heart in a system that also uses a generator 
or utility power you must make use of transfer switching, using 
either a switch or a manual method. 

WARNING ! 

DO NOT CONNECT THE HEART AND ANOTHER AC SOURCE (GENERATOR OR 
UTILITY POWER) TO THE BREAICER PANEL AT THE SAME TIME. THIS IS 
KNOWN AS BACKFEEDING AND MAY DAMAGE THE HEART. 

A transfer switch is a device that allows you to connect 2 or 
more AC sources into the same system without allowing both to be 
on line at the same time. A transfer switch can be manual, a 
good example of which is a marine rotary selectorswitch such as 
found on many boats. Transfer switches are also available which 
sense voltage and switch automatically, these are common on RVs. 
The other acceptable method is to run a plug from the breaker 
panel and manually plug it into the desired AC source. 

Regardless of what method of transfer switching you decide on, 
never allow two AC sources to feed the same line at the same 
time. Even if the Heart is switched off during a backfeed, it is 
possible it may be damaged. 



I f  your Heart conta ins  t h e  bu i l t - i n  ba t t e ry  charger  t h e r e  i s  a  
t r a n s f e r  switch contained i n  t h e  u n i t .  Refer t o  t h e  STANDBY 
OPTION sec t ion  of t h i s  manual f o r  d e t a i l s .  

OPERATION 

It is recommended t h a t  a l l  loads be turned off  o r  disconnected 
before t u r n i n s  on t h e  Heart. This  is e s ~ e c i a l l v  i m ~ o r t a n t  f o r  
any high powered loads ,  and is less importaht f o r  kmali loads. 

To opera te  simply move t h e  power switch t o  t h e  on pos i t ion .  

Both LED i nd i ca to r  l i q h t s  w i l l  f l a s h  momentarily. The overload 
LED w i l l  f l a s h  green and go out  f i r s t .  The low b a t t e r y  l i g h t  
w i l l  f l a s h  red and go ou t  a f t e r  t h e  overload l i g h t .  

The u n i t  is  now running and ready t o  supply AC power t o  your 
loads. 

WHAT TO EXPECT: 

There a r e  v i r t u a l l y  no l i m i t a t i o n s  t o  what w i l l  opera te  on your 
Heart, within t h e  2500 wat t  r a t ing .  You may ope ra t e ' f l uo re scen t  
and incandescent l i g h t s ,  r e f r i g e r a t o r s  and f r eeze r s ,  computers, 
t e l ev i s ions ,  w e l l  pumps, etc. The list is v i r t u a l l y  endless.  

E l e c t r i c a l  appliances f a l l  i n t o  2 broad groups, r e s i s t i v e  and 
inductive.  Res i s t i ve  loads  a r e  simple ones i n  which t he  
e l e c t r i c i t y  c r e a t e s  hea t  and no motion. Typical r e s i s t i v e  loads 
t h a t  you may opera te  inc lude incandescent l i g h t s  o r  e l e c t r i c  
heaters .  It is easy t o  f i gu re  what r e s i s t i v e  loads w i l l  operate 
on t h e  Heart, s o  long a s  t h e  load is 2500 wat ts  o r  less the re  
w i l l  be no problem. 

Inductive loads a r e  genera l ly  those  i n  which t h e e l e c t r i c i t y  goes 
through a c o i l  of w i r e .  These loads  usua l ly  conta in  motors, such 
as fans  and r e f r i g e r a t o r s ;  o r  transformers,  which a r e  found i n  
most e l ec t ron i c s  such a s  TVs, computers and f luorescen t  l i g h t s .  
Inductive loads  r equ i r e  a l a r g e r  amount of power t o  g e t  them 
s t a r t e d  than t o  run them, sometimes up 'to 6 t imes as'.much power. 
This inductive surge  must be taken i n  t o  account when f i g u r i n g .  
what w i l l  opera te  on the Heart. The Heart w i l l  provide surge 
power up t o  3 t i m e s  i t s  r a t e d  output  t o  allow induct ive  loads  t o  
s t a r t .  A good r u l e  of thumb is t o  f i gu re  t h a t  your HF24-2500 
w i l l  opera te  a  3/4 horsepower induct ive  motor. Capaci tor-s tar t  
motors requ i re  t h e  minimum surge t o  g e t  s t a r t e d  and . a r e  t h e r e f o r e '  
recommended when poss ib le .  



THE LOAD DEMAND CIRCUIT: 

Your Heart  f e a t u r e s  a unique load  demand c i r c u i t  t h a t  allows it 
t o  be l e f t  on and t o  draw very  l i t t l e  power i f  it is not  a c t u a l l y  
opera t ing  any loads.  

Th i s  c i r c u i t  is automat ic  and v i r t u a l l y  instantaneous.  While i n  
i d l e  o r  no-load t h e  u n i t  draws less t h a n  1 0 0  mill iamps ( l / l O  amp) 
from t h e  b a t t e r y  bank and i s  p u t t i n g  o u t  about 50 v o l t s  RMS. 
Th i s  w i l l  t y p i c a l l y  be measured a s  20-30 v o l t s  on an averaging 
v o l t  m e t e r .  

The load  demand c i r c u i t  is  s e t  t o  d e t e c t  a 15 w a t t  load.  I f  you 
a t t empt  t o  opera te  an app l i ance  which draws less than  15 wa t t s  
you w i l l  have t o  run  a n  a d d i t i o n a l  load  s imultaneously t o  insu re  
t h a t  t h e  Heart  w i l l  come o u t  of id le .  

~ c c a s i o n a l l y  a small  i n d u c t i v e  l o a d  t h a t  draws around 15 wa t t s  
w i l l  f a i l  t o  b r ing  t h e  u n i t  o u t  of i d l e .  An example might be an 
electric shaver. I f  t h i s  happens you must simply opera te  a 
r e s i s t i v e  load i n  conjunct ion  wi th  t h e  shaver.  A 15 wat t  l i g h t  
bulb  w i l l  be enough t o  f o r c e  t h e  u n i t  o u t  of i d l e  i f  you a r e  
running a very small  i n d u c t i v e  load .  

The load  demand c i r c u i t  may be d i s a b l e d  i f  des i red .  I n  t h i s  case 
t h e  Heart  w i l l  no t  go i n t o  i d l e  and w i l l  always be ready t o  
opera te  even t h e  s m a l l e s t  load. P lease  c o n t a c t - t h e  f a c t o r y  o r  
your d e a l e r  . for  i n s t r u c t i o n s  on making t h i s  adjustment. 

THE PROTECTION CIRCUITS: 

The Heart  has 3 l e v e l s  of p r o t e c t i o n  a g a i n s t  overloads and a 
c i r c u i t  which p r o t e c t s  a g a i n s t  excess ive ly  high o r  low b a t t e r y  
vo l t age . .  

OVERLOAD PROTECTION: 

There is a very f a s t  over load  p r o t e c t i o n  c i r c u i t  i n . t h e  Heart  t o  
p r o t e c t  a g a i n s t  s h o r t  c i r c u i t s .  Th i s  is a c t i v a t e d  i f  t h e r e  is a 
s h o r t  c i r c u i t  i n  your  w i r i n g  o r  i f  you.a t tempt  t o  s t a r t  a l a r g e  
induct ion  motor i n  excess of t h e  s u r g e  r a t i n g  of t h e  Heart. The 
overload p ro tec t ion  c i r c u i t  is  i n d i c a t e d  by t h e  overload LED on 
t h e  f r o n t  of t h e  u n i t .  Th i s  LED w i l l  l i g h t  green i f  an overload 
cond i t ion  occurs. 

The overload c i r c u i t  w i l l  qu ickly  s h u t  down t h e  output  of t h e  
Hear t  when ac t iva ted .  I f  t h e  s h o r t  c i r c u i t  o r  i n d u c t i v e  overload 
is removed within 1 0  seconds,  t h e  u n i t  w i l l  au tomat ica l ly  reset 
and cont inue normal opera t ion .  



I f  t h e  overload c o n d i t i o n p e r s i s t s  f o r  more than 1 0  seconds t h e  
u n i t  w i l l  completely t u r n  i t s e l f  o f f ,  leaving t h e  green overload 
LED shining.  I f  t h i s  s i t u a t i o n  occurs you must d i scover  and 
e l imina te  t h e  cause of t h e  overload. Once t h e  overload is 
removed, you may r e s t a r t  t h e  Heart by tu rn ing  t h e  power switch 
o f f ,  pausing a moment, and then switching it back on. 

C I R C U I T  BREAKER PROTECTION: 

The 20 amp c i r c u i t  breaker on t h e  f r o n t  of t h e  Heart  is a 
r e l a t i v e l y  slow breaker which w i l l  al low t h e  u n i t  t o  provide 
ample surge  power and t o  operate loads  between 2500 and 7500 
wat ts  f o r  a l im i t ed  time. 

For example, i f  you at tempt t o  opera te  a 22 amp AC appl iance  it 
w i l l  run f i n e  f o r  s eve ra l  minutes. The c i r c u i t  breaker  w i l l  
eventual ly  t r i p ,  p ro tec t ing  t h e  Heart from extended opera t ion 
over i ts  r a t ed  output .  

When t h e  breaker t r i p s  it w i l l  pop ou t ,  extending about 1 / 4  inch. 
To r e s e t  simply push t h e  breaker back i n  f i rmly and t h e  u n i t  w i l l  
r e s t a r t .  

PROTECTION FROM OVERHEATING : 

Because t h e  Heart is  not :qui te  100% e f f i c i e n t ,  t h e r e  w i l l  be hea t  
b u i l t  up i n  t h e  u n i t  during t h e  operat ion of loads  which a r e  
c lo se  t o  t h e  r a t e d  output .  I f  a 2500 wat t  load is run long 
enough t h e  thermal p ro tec t ion  i n  t h e  Heart w i l l  come i n t o  play. 
Under normal circumstances you can. run t h e  u n i t  a t  2500 wa t t s  of 
r e s i s t i v e  load f o r  about 2 hours. 

Wound i n t o  t h e  c e n t e r  of t h e  transformer is a thermai s enso r  t h a t  
w i l l  s h u t  down t h e  Heart i f  i n t e r n a l  temperatures approach t h e  
maximum r a t i n g  of t h e  components. I f  t h i s  happens t h e  overload 
LED w i l l  come on, glowing red. 

When t h i s  occurs you must g ive  t h e  u n i t  t i m e  t o  cool  down before  
re - s ta r t ing .  When t h e  u n i t  g e t s  cool  enough t o  s t a r t  back up, 
t h e  overload LED w i l l  t u r n  green. Af te r  t h e  overload LED t u r n s  
green you may r e - s t a r t  t h e  u n i t  by turning t h e  power switch t o  
t h e  o f f  pos i t i on ,  pausing f o r  a moment, then tu rn ing  it on again. 

The Heart  w i l l  accep t  b a t t e r y  vo l tage  ranging from ' 20 .0  t o  30.0 
v o l t s .  I f  t h e  vo l tage  of t h e  b a t t e r y  bank f a l l s  o u t s i d e  of t h i s  
range t h e  low b a t t e r y  LED w i l l  come on, glowing red .  The low 
b a t t e r y  l i g h t  w i l l  glow f o r  a few moments whi le  t h e  u n i t  



cont inues  t o  operate.  I f  , t h e  high o r  low b a t t e r y  voltage 
p e r s i s t s  t h e  u n i t  w i l l  shut  i t s e l f  down, t h e  low b a t t e r y  LED w i l l  
ex t ingu ish  and t h e  overload l i g h t  w i l l  be l e f t  on, glowing green. 

The low b a t t e r y  c u t  ou t  i s  designed t o  prevent t h e  b a t t e r y  bank 
from discharging t o t a l l y  and thereby incurr ing permanent damage. 
There is a t i m e  delay b u i l t  i n t o  t h i s  c i r c u i t  which allows the  
b a t t e r y  vo l tage  t o  momentarily drop below 20 .0  v o l t s ,  This w i l l  
a l low t h e  vol tage  t o  d ip  subs t an t i a l l y  while  s t a r t i n g  an 
induct ion motor, 

The high ba t t e ry  c u t  out  is designed t o  p ro t ec t  t h e  Heart from 
excess ive  input  voltage.  When t h i s  c i r c u i t  is  a c t i v a t e d  t h e  low 
b a t t e r y  LED comes on red ,  j u s t  a s  i n  t h e  case  of t h e  low ba t te ry  
cu tou t .  Once t h e  u n i t  shu t s  down, t h e  green overload l i g h t  i s  
l e f t  on. 

I f  t h e  low b a t t e r y  LED comes on you should measure t h e  ba t te ry  
vo l tage  t o  determine i f  it is high o r  low. I f  it is high you a r e  
probably overcharging , t h e  ba t t e ry  and should check both t he  
charging system and t h e  water l e v e l  i n  t h e  b a t t e r y .  I f  t he  
b a t t e r y  vol tage  is low then it is time t o  recharge. 

When checking f o r  low b a t t e r y  voltage bear i n  mind t h a t  t h i s  low 
vo l t age  w i l l  rebound when t h e  load is removed. I f  t h e  low 
b a t t e r y  p ro tec t ion  c i r c u i t r y  shu ts  t h e  u n i t  down it i s ' q u i t e  
l i k e l y  t h a t  t h e  b a t t e r y  vol tage .  w i l l  measure h igher  than t h e  20  
v o l t  cu to f f  point .  Put a load on t h e  ba t t e ry  bank and recheck 
t h e  vol tage .  

MAINTENANCE 

The Heart  is  a s o l i d - s t a t e  e l ec t ron i c  device t h a t  requ i res  no 
maintenance. It is recommended' t h a t  vou c l e a n  t h e  un i t  
p e r i o d i c a l l y  with a damp c lo th .  

Keep t h e  Heart dry  a t  a l l  t imes. I f  water g e t s  i n s i d e  t h e  un i t  
immediately disconnect from t h e  b a t t e r i e s  and dry  it out .  Make 
s u r e  it is completely dry before attempting t o  use  t h e  u n i t .  

While t h e  Heart does no t  requ i re  any maintenance, it is very 
important  t o  perform regu la r  maintenance on t h e  b a t t e r y  bank. 
Th is  i n c l u d e s .  checking t h e  e l e c t r o l y t e  l e v e l  and f i l l i n g  with 
d i s t i l l e d  water a s  necessary, and cleaning a l l  ba t t e ry  
connections. Keeping t h e  tops  of t h e  b a t t e r i e s  c l e a n  w i l l  help 
reduce t h e i r  tendency t o  s e l f  discharge. 

THE "S" OPTION - AUTOMATIC BATTERY CHARGING 

The llS1l vers ion of t h i s  u n i t  is designated t h e  HF24-2500SX and 
inc ludes  a bu i l t - i n  40 amp DC ba t t e ry  charger  and 20 amp AC 
transfer switch. This  b a t t e r y  charger is q u i t e  powerful and very 



sophisticated in its regulation, providing a charge curve 
according to the recommendations of deep-cycle battery 
manufacturers. Unlike most battery chargers, the Heart combines 
the ability to rapidly recharge in a constant current mode, with 
a precise float capability, maintaining the battery bank 
indefinitely in a constant voltage mode. Float voltage and bulk 
charge cut-off voltage are adjustable by the knob on the front 
panel. 

HOW THE CHARGER WORKS: 

When 120 volts is applied to the line cord of the Heart Interface 
the inverter operation is immediately ceased, the internal relay 
sends the incoming AC to the charger circuitry, current is 
reversed through the transformer, and the unit starts to charge 
the battery bank. The switching time between inverter and 
charger modes is about 1/2 second, which means a computer plugged 
into the unit will crash when the transfer is made. The 
HF24-2500SX was never intended to operate as an uninterruptible 
power supply for computers. 

The battery charger in the HF24-2500SX is a unique design that 
makes use of both constant current and constant voltage modes to 
provide rapid and:complete recharging and precise floating of the 
battery bank. 

The idea behind charging-deep-cycle batteries is to pump current 
into them until the voltage reaches the gassing point. It is not 
until this point that the battery bank has reached full charge. 
The voltage at which this occurs is about 28.4 volts for new 
batteries at 77 degrees F. It is important to reduce the charge 
rate at the end of this bulk charge phase so as to prevent over 
charging. Once the battery bank has reached the gassing point 
and the current has ramped down .the bank can be considered 
completely charged. At this point if the charger is to remain on 
the voltage must be reduced or the batteries will lose excessive 
water. Proper float voltage is about 26.4 volts for new 
batteries at 77 degrees I?. Older batteries and colder 
temperatures may require a slightly higher bulk charge and-float 
voltage. 

The Heart battery charger is fully regulated, which means that 
the unit is constantly sensing battery voltage and adjusting its 
output in response to this. When a battery bank is discharged 
its voltage is low and the Heart will put out full current. If 
the voltage comes up very fast, as may be the case in small 
battery banks, the Heart will reduce its output. , This peevents 
overcharging small banks. 

The FLOAT VOLTAGE CONTROL allows the user to adjust not only the 
float voltage, but also the point at which bulk charging stops 
and floatinq is initiated. This float voltase control does not 
affect the output current of 'the charger, so. turning it up does 



not r e s u l t  i n  f a s t e r  charging. The only time t h a t  turning t h e  
f l o a t  vo l tage  con t ro l  up w i l l  increase  t he  output  of t h e  charger 
is towards t h e  end of t h e  charging cyc le  when t h e  output  is being 
ramped down because t h e  b a t t e r y  is nearing f u l l  charge. 

The b a t t e r y  charger  w i l l  bulk charge t h e  ba t t e ry  bank up t o  about 
2 v o l t s  h igher  than t h e  s e t t i n g  of t h e  f l o a t  vol tage  con t ro l .  It 
w i l l  do t h i s  a t  a cons tan t  current  u n t i l  it reaches t h e  end of 
t h e  charge cyc le ,  when t h e  cur ren t  w i l l  g radual ly  ramp down. 
This  r a m ~ i n a  down of t h e  charser  cur ren t  can be f o l l o w e d  bv 
watchingLthg BATTERY CHARGING -LED. During t h i s  ramping dow; 
phase t h e  b a t t e r y  bank is accepting i t s  f i n a l  charge, which needs 
t o  be completed a t  a reduced r a t e  t o  prevent over charging. 

Once t h e  b a t t e r y  vo l t age  reaches 2 v o l t s  above t h e  f l o a t  vol tage 
con t ro l  s e t t i n g  and t h e  cur ren t  has ramped down t o  about 1 0  amps 
DC, t h e  charger  goes from bulk charge mode t o  f l o a t  mode. In t h e  
f l o a t  mode t h e  b a t t e r y  bank is held a t  t h e  p rec i se  vo l tage  t h a t  
is set by t h e  f l o a t  vo l t age  control .  

Once i n  t h e  f l o a t  mode you can draw up t o  20 amps DC from t h e  
b a t t e r y  bank and t h e  Heart  w i l l  remain i n  t h e  f l o a t  mode. I f  
more than .20 amps is drawn from t h e  b a t t e r y  bank t h e  Heart w i l l  
i n t e r p r e t  t h i s  a s  a discharged b a t t e r y  and the  bulk charge mode 
w i l l  t ake  over.  I n  t h i s  case  it w i l l  r a i s e  t h e  b a t t e r y  voltage 
t o  t h e  gass ing  po in t  and water l o s s  may occur from t h e  ba t t e ry  
bank. I f  you w i l l  be drawing more than 20  amps from t h e  ba t t e ry  
bank while  t h e  charger  is on, it is important t o  t u r n  t h e  f l o a t  
vol tage  c o n t r o l  a l l  t h e  way down. This  keeps t h e  b a t t e r y  bank 
vol tage  below t h e  gass ing  point .  

HOW TO USE THE CHARGER: 

Each standby u n i t  is suppl ied  with a s tandard 3 w i r e  AC l ine .  cord 
prot ruding ?ram t h e  cenEGr .of t h e  back, t h i  
t h e  charger .  I n  t h e  s imples t  scenar io  t h i s  i 
v o l t  AC socket  a t  which ~ o i n t  t h e  Heart w i l l  
bank. The b a t t e r v  chaGaer mav be turned 

.s i s  used t o  plug i n  

.s plugged i n t o  a 1 2 0  
recharge t h e  ba t t e ry  
off  and on with t h e  

power switch.   his swiEch must be i n  t h e  on p o s i t i o n  f o r  t h e  
b a t t e r y  charger  t o  opera te .  

A t  t h e  moment when t h e  AC l i n e  cord is plugged i n  you w i l l  hear  
t h e  i n t e r n a l  t r a n s f e r  switch emit a d i s t i n c t  c l i c k .  A t  t h i s  
po in t  t h e  incoming AC vo l t age  is d i r ec t ed  through t h e  t r a n s f e r  
switch t o  t h e  o u t l e t s  on t h e  f r o n t  panel and t o  t h e  hardwire 
connection i f  p resen t .  I nve r t e r  opera t ion s tops  a t  t h i s  po in t  
and t h e  r e d  AC I N P U T  LED is i l luminated.  

It t a k e s  a few moments f o r  t h e  b a t t e r y  charger  t o  come on a f t e r  
t h e  u n i t  is plugged i n .  Charge r a t e  is indicated  by t h e  3 co lor  
BATTERY CHARGING LED a s  described below. 



OFF - 0-10 amps 
GREEN - 10-20 amps 
YELLOW - 20-30 amps 
RED - 30-40 amps 

I f  t h e  b a t t e r y  bank is low and i n  need of recharging, t h e  BATTERY 
CHARGING LED w i l l  s t a r t  out  i n  t h e  red  co lor  and t h e  u n i t  w i l l  
d e l i v e r  4 0  amps. I n t o  very smal l  b a t t e r y  banks t h i s  output  may 
be somewhat reduced t o ' p r e v e n t  overcharging. A s  t h e  b a t t e r y  bank 
approaches f u l l  charge t h e  charging r a t e  w i l l  t a p e r  o f f ,  and t h e  
LED w i l l  change from red t o  green,  then from green t o  yellow, and 
then of f  a l l  toge ther .  When t h e  LED is off  it i n d i c a t e s  t h a t  t h e  
b a t t e r y  bank is f u l l y  charged and t h e  u n i t  is i n  t h e  f l o a t  mode. 

THE FLOAT VOLTAGE CONTROL: 

I n  t h e  lower r i g h t  hand corner  of  t h e  HF24-2500SX you w i l l  f i nd  a  
knob' l abe led  FLOAT VOLTAGE CONTROL, t h i s  c o n t r o l s  no t  only  t h e  
f l o a t  vol tage ,  b u t  a l s o  t h e  f i n i s h  voltage i n  t h e  bulk  charge 
mode. Ca l ib ra t ion  on t h i s  knob is from 2 4  t o  28  v o l t s  DC. This 
knob is ad jus ted  t o  t h e  des i r ed  f l o a t  vo l tage  based o n .  
temperature and b a t t e r y  age, type ,  and condit ion.  Consult your 
b a t t e r y  manufacturer f o r  t h e i r  recommendations. 

The bulk charge f i n i s h  vol tage  w i l l  be 2 v o l t s  h igher  than t h e  
s e t t i n g  of t h e  f l o a t - v o l t a g e  con t ro l .  By ad jus t i ng  t h e  f l o a t  
vo l tage  you a r e  a l s o  - a d j u s t i n g  t h i s  f i n i s h  vol tage .  Remember 
t h a t  t h i s  con t ro l  does no t  a d j u s t  charger  output  cur ren t .  

THE INTERNAL TRANSFER SWITCH: 

There is a  20 amp r e l a y  i n s i d e  t h e  Heart t h a t  feeds  incoming AC 
power t o  t h e  b a t t e r y  charger  and . a l s o  a c t s  a s  t h e  i n t e r n a l  
t r a n s f e r  switch. This  r e l a y  rou t e s  t h e  incoming power t o  t h e  
output  of t h e  Heart  whenever t h e  u n i t  is plugged i n t o  a  1 2 0  v o l t  
AC source. 

A l l  of  t h e  power t h a t  is routed through t h e  H e a r t . t o  t h e  output  
goes. through t h e  20 amp c i r c u i t  breaker on t h e  f r o n t  panel. 
Therefore,  r ega rd l e s s  of t h e  power capab i l i t y  of t h e  e x t e r n a l  1 2 0  
v o l t  source, you are l imi ted  t o  drawing 20 amps from t h e  Heart.  

I n  an i n s t a l l a t i o n  where it w i l l  be  necessary t o  draw more than 
20 amps from t h e  system when plugged i n t o  an a l t e r n a t e  power 
source you must make use  of an ex t e rna l  t r a n s f e r  switch. (See t h e  
I n s t a l l a t i o n  Guide f o r  more d e t a i l e d  information on t r a n s f e r  
switching. ) 



U S I N G  THE BATTERY CHARGER WITH AN AC GENERATOR: 

You may power t h e  b a t t e r y  charger  i n  t h e  Heart I n t e r f a c e  with 
e i t h e r  u t i l i t y  power o r  an engine driven AC generator., When 
us ing a generator  t h e r e  is one necessary precaution you must take 
when making t h e  i n s t a l l a t i o n .  

When a generator  is s t a r t e d  t h e  vo l tage 'g radua l ly  bu i ld s  up from 
zero  t o  1 2 0  v o l t s  a s  t h e  engine comes up t o  speed. During t h i s  
per iod of vol tage  i n s t a b i l i t y ,  i f  t h e  Heart is  hooked up t o  t he  
genera tor ,  t h e r e  may be a cha t t e r i ng  of t h e  i n t e r n a l  t r a n s f e r  
switch. This w i l l  be q u i t e  aud ib le  and i f  allowed t o  p e r s i s t  
w i l l  burn ou t  t h e  p o i n t s  i n  t h e  i n t e r n a l  t r a n s f e r  switch. 

To avoid t h i s  damaging s i t u a t i o n  you must not connect t h e  Heart 
b a t t e r y  charger  t o  t h e  generator  u n t i l  t h e  engine has come up t o  
speed and t h e  vo l tage  has  s t a b i l i z e d .  This can be done manually 
o r  by use  of a  t r a n s f e r  switch with a  bu i l t - i n . t ime  delay.  

A popular  so lu t i on  f o r  t h i s  is  a t r a n s f e r  switch o f fe red  through 
Heart I n t e r f a c e  and our dea le r s .  Designated t h e  HTS-30, t h i s  is  
a 30  amp double-pole double-throw r e l a y  with a  b u i l t - i n  45 second 
t i m e  delay.  The HTS-50 is a s i m i l a r  switch with two double -pole 
double-throw r e l ays ,  it is used f o r  240  v o l t  app l ica t ions ,  o r  t he  
r e l a y s  can be p a r a l l e l e d  f o r  50 amp switching, o r  it can be used 
t o  switch between a genera tor  and t h e  Heart t o  a  breaker' panel 
and t o  provide a t i m e  delay f o r  t h e  input  t o  t h e  generator .  
Consult t h e  I n s t a l l a t i o n  Guide f o r  d e t a i l s  on i n s t a l l i n g  these  
t r a n s f e r  switches. 

You may s a f e l y  opera te  t h e  b a t t e r y  charger with any s i z e  
genera to r ,  but  when opera t ing with a  small generator  you may not 
g e t  t h e  f u l l  4 0  amps output  cur ren t .  This is because t h e  ba t te ry  
charger  requ i res  f u l l  peak AC vo l tage  t o  provide 40 amps and when 
a genera to r  is loaded heavi ly  t h e  peak AC voltage goes down. It 
r e q u i r e s  about a  6 k i lowat t  genera tor  t o  g e t  4 0 .  amps from the  
b a t t e r y  charger.  

EQUALIZING THE BATTERY BANK: 

Most l i q u i d  e l e c t r o l y t e  deep-cycle' ba t t e ry  manufacturers 
recommend an occasional  equal iz ing charge, which is simply a 
con t ro l l ed  overcharge. Your Heart  is capable of equa l iz ing  most 
b a t t e r y  banks. 

To apply an equal iz ing charge simply crank t h e  f l o a t  vol tage 
c o n t r o l  a l l  t h e  way up. A t  t h i s  s e t t i n g  of 28 v o l t s  t h e  charger 
w i l l  a t tempt  t o  d r i v e  t h e  b a t t e r y  bank t o  30 v o l t s .  It is 
p o s s i b l e  t h a t  t h e  bank may never a c t u a l l y  reach 30 vo1ts ;but  you 
w i l l  g e t  vigorous gass ing which is c h a r a c t e r i s t i c  of an 
equa l i z ing  charge. 



Do not  allow t h i s  condi t ion  t o  p e r s i s t  f o r  more than a  few hours. 
V e n t  t h e  ba t t e ry  bank t o  prevent t o  bu i ld  up of fumes and keep an 
eye on e l e c t r o l y t e  l e v e l .  Do no t  l e t  t h e  b a t t e r i e s  ge t  hot .  
A f t e r  t h e  equal iz ing charge is applied check t h e  e l e c t r o l y t e  
l e v e l  i n  each c e l l  and rep len i sh  a s  necessary with d i s t i l l e d  
water.  

The goa l s  of an equa l iz ing  charge a r e  t o  br ing each cell up t o  
t h e  same po t en t i a l ,  t o  knock a s  much s u l f a t e  o f f  t h e  p l a t e s  a s  
poss ib le ,  and t o  mix up t h e  e l e c t r o l y t e ,  which tends  t o  s t r a t i f y .  
Equalizing is no t  abso lu te ly  necessary but  may help  t o  extend 
b a t t e r y  l i f e .  Do no t  equal ize  a  b a t t e r y  bank t h a t  is 
unsupervised. Do no t  equa l ize  a  g e l l - c e l l  type ba t te ry .  

BATTERIES 

The performance of your Heart I n t e r f a c e  w i l l  be highly dependent 
on t h e  ba t te ry  bank t h a t  you use. The following information w i l l  
he lp  you t o  understan'd .' how t o  s i z e  and maintain your ba t t e ry  
bank, 

BATTERY S I Z I N G :  

The s i z e  of your b a t t e r y  bank w i l l  depend e n t i r e l y  on the.:loads 
t h a t  you operate and t h e  time between recharges.  

W e  recoxninend t h a t  you:use t r u e  deep-cycle b a t t e r i e s  with your 
Heart In ter face .  Golf c a r t  b a t t e r i e s  a r e  a  good choice. RV o r  
marine deep-cycle b a t t e r i e s  a r e  acceptable,  bu t  do not  have t h e  
l i f e  expectancy of t h e  go l f  c a r t  battery' .  Do no t  use automotive 
s t a r t i n g  b a t t e r i e s  a s  they w i l l  d i e  a f t e r  only a  very few deep 
discharge cycles.  Even t h e  8D type  d i e s e l  s t a r t i n g  b a t t e r i e s  
w i l l  no t  hold up under deep discharging, There is  no s u b s t i t u t e  
f o r  a t r u e  heavy-duty deep-cycle ba t t e ry .  

Gaining increasing popula r i ty  is t h e  g e l l - c e l l  type ba t te ry .  
Several  fea tures  make these g e l l - c e l l s  a t t r a c t i v e ,  including no 
maintenance, no chance of s p i l l s ,  and some types  a r e  capable of 
accepting a  very high charge cu r r en t  f o r  rapid  recharging. I n  
add i t ion  t he  i n t e r n a l  r e s i s t a n c e  of t he se  b a t t e r i e s  is lower than 
t h a t  ' o f  conventional lead-acid b a t t e r i e s .  This  means t h a t  t h e  
b a t t e r y  voltage s t a y s  h igher  under load, which adds a measure of 
performance t o  t h e  Heart. 

Deep-cycle b a t t e r y  capac i ty  is expressed i n  amp-hours, usual ly  
t h i s  number w i l l  r e f e r  t o  a  20  hour discharge cycle.  For 
example, a  100 amp-hour b a t t e r y  w i l l  d e l i v e r  5 amps f o r  20  hours. 
I f  t h e  discharge r a t e  is g r e a t e r  than 5 amps t h e  ove ra l l  
amp-hours ava i l ab l e  w i l l  be reduced, Drawing 20  amps, a  100 
amp-hour ba t t e ry  w i l l  d e l i v e r  only about 80 amp-hours. ~ r a w i n g  
100 amps the  b a t t e r y  w i l l  d e l i v e r  about 4 5  amp-hours. 



Deep-cycle b a t t e r i e s  can be discharged 80% wi thout  permanent 
damage. This  means t h a t  a 1 0 0  amp-hour b a t t e r y  h a s  80 amps of 
u s e f u l  capac i ty .  The number of d ischarge  c y c l e s  i n  t h e  l i f e  of 
a  b a t t e r y  is d i r e c t l y  dependent on how deeply  they a r e  
d ischarged.  I f  you only draw 50% of t h e  b a t t e r y  c a p a c i t y  each 
t i m e  b e f o r e  you recharge ,  your b a t t e r y  bank w i l l  l a s t  much longer 
t h a n  a bank of b a t t e r i e s  which is discharged 80% each t ime. 

To s i z e  your b a t t e r y  bank you need t o  determine approximately how 
many amp-hours you w i l l  consume between charging  c y c l e s .  S t a r t  
by look ing  on each of your app l i ances  f o r  t h e  number of wat t s  
t h a t  it consumes. Then f i g u r e  o u t  how many hours  t h e  appl iance 
w i l l  run between charging cyc les .  For example, a  small  
r e f r i g e r a t o r  consumes 2 4 0  wa t t s .  It w i l l  o p e r a t e  f o r  about 1 0  
hours  p e r  day. This  means it w i l l  consume about  2400 watt-hours 
p e r  day. Ohm's law te l l s  us  t h a t  w a t t s  e q u a l s  v o l t s  t i m e s  amps. 
There fo re ,  i f  w e  d i v i d e  t h e  watt-hours by o u r  24  v o l t  b a t t e r y  
v o l t a g e  w e  g e t  100  amp-hours. Figure i n  about  10% e x t r a  f o r  
i n e f f i c i e n c y ,  s o  t h a t  t h i s  r e f r i g e r a t o r  w i l l  draw' about 110 
amp-hours p e r  day from your b a t t e r y  bank. 

A minimum of a 1 4 0  amp-hour b a t t e r y  bank w i l l  be  necessary t o  
power t h e  above r e f r i g e r a t o r  f o r  one day, assuming t h a t  we 
d i s c h a r g e  t h e  b a t t e r y  bank t o  80%. A l a r g e r  b a n k ' w i l l  al low f o r  
less deep d ischarging  and longer  b a t t e r y  l i f e .  

WATTS = VOLTS x AMPS 
WATT-HOURS = WATTS CONSUMED BY APPLIANCE x HOURS OF USE 
AMP-HOURS = WATT-HOURS - VOLTS 

U S I N G  BATTERIES : 

Your Hear t  I n t e r f a c e  opera tes  on a  24 v o l t  b a t t e r y  bank. The 
a c t u a l  v o l t a g e  of t h i s  bank may g e t  as low a s  21 .6  v o l t s  o r  a s  
h i g h  as 29.0 v o l t s .  Within t h i s  range t h e  o u t p u t  v o l t a g e  of t h e  
Hear t  w i l l  remain c o n s t a n t  a t  119-121 v o l t s  RMS. , 
B a t t e r y  bank output  v o l t a g e  w i l l  drop under load .  The larger t h e  
battery bank t h e  s m a l l e r  t h e  v o l t a g e  drop w i l l  be. For t h i s  
r eason  it is  advantageous t o  have a s  l a r g e  of a  b a t t e r y  bank a s  
p r a c t i c a l ,  e s p e c i a l l y  i f  you w i l l  be  s t a r t i n g  i n d u c t i v e  loads  

. such as r e f r i g e r a t i o n  motors o r  w e l l  pumps. I n  most cases ,  
i n d u c t i v e  loads  w i l l  s t a r t  e a s i e r  i f  t h e  b a t t e r y  v o l t a g e  is 
r e l a t i v e l y  high. 

A s  you u s e  your Heart  you w i l l  f i n d  it u s e f u l  t o  monitor t h e  
s ta te  of charge of your b a t t e r y  bank. This  w i l l  l e t  you know 
when it is t i m e  t o  recharge  wi thout  l e t t i n g  t h e  low b a t t e r y  
c u t o u t  c i r c u i t  s h u t  t h e  u n i t  down unexpectedly. 

The s ta te  of charge of a  b a t t e r y  can b e  measured by two 
ins t ruments ,  a  hydrometer o r  a v o l t  m e t e r .  Hydrometers measure 
t h e  s p e c i f i c  g r a v i t y  of t h e  e l e c t r o l y t e  i n  t h e  b a t t e r y .  This 



gives you a very accurate measurement of the state of charge but 
has two significant disadvantages. For one, the temperature of 
the electrolyte will affect the reading that you get. Unless you 
measure the .electrolyte temperature and make appropriate 
adjustments you will not get accurate state of charge readings 
from your hydrometer. The other disadvantage to taking 
hydrometer readings is that the process tends to be messy. Not 
only do you risk getting battery acid on your clothes but you 
also risk contaminating the battery electrolyte with dirt. 
Contamination in the battery can seriously .impair the performance 
and longevity. 

We recommend that you measure the state of charge of your battery 
bank with a digital volt meter capable of reading to at least 
tenths and preferably hundredths of a volt. 

The voltage measurement must be taken with the batteries at rest, 
having been neither charged nor discharged for several hours. A 
fully charged 24 volt battery bank will read about 25.4-25.8 
volts at 80 degrees F. (30 degrees C.) The voltage of a 
deep-cycle battery bank that is discharged to the 50% level will 
be about 24.4 volts. A battery bank that is 80% discharged will 
read about 21.0 volts. These voltage measurements are only 
slightly affected by temperature. 

The ambient air temperature will have an affect on battery 
performance. Expect ,reduced performance from very cold 
batteries. The rated specifications of a battery are true at 
about 77 degrees F. At 30 degrees F. the capacity of a battery 
is reduced by about 30%. At 0 degrees F. the battery capacity is 
reduced to about 50% of its potential. 

BATTERY CHARGING: 

You may charge your battery bank from several different charging 
sources including engine alternators, photovoltaic solar panels, 
hydro or wind systems, and standard AC operated battery chargers. 
It is not uncommon for more than one of these sources to charge 
the batteries at the same time. You may operate the Heart at all 
times, whether charging simultaneously or not. 

You must use a battery bank with the Heart. - It will- not operate 
on the charging system alone. 

PRODUCT DESCRIPTION 

The Heart Interface is 
control circuitry that 
Transistors (FETs) and a 

made up of a pulse width modulation 
drives two banks of Field Effect 

large transformer. 



DC power e n t e r s  t h e  Heart  through t h e  b a t t e r y  c a b l e s  and is  
connected d i r e c t l y  t o  each bank of FETs. DC is a l s o  fed t o  t h e  
~ a i n  c i r c u i t  Board. The FET banks act  a s  high c u r r e n t  switches,  
one bank switches on t o  c r e a t e  t h e  p o s i t i v e  h a l f  of t h e  output  
and t h e  o t h e r  bank swi tches  t h e  nega t ive  h a l f .  Heart  I n t e r f a c e  

i uses  t h e  l a t e s t  i n  ruggedized FETs, which have a  very low 

I 
r e s i s t a n c e  when t h e y  a r e  on. Th i s  a l lows f o r  h igh  surge  

! 
c a p a b i l i t y  and e f f i c i e n c y .  

The t ransformer  i n  t h e  Heart  is hand-wound, dipped i n  lacquer ,  - - 
and baked i n  our  f a c t o r y .  The w i r e  used- is a s p e c i a l - f l a t  
s e c t i o n  m a t e r i a l  made t o  our  s ~ e c i f i c a t i o n s .  This  t ransformer  i s  
excep t iona l ly  low i n  res is tanc ;  and very  e f f i c i e n t .  

The l a y o u t  i n s i d e  t h e  u n i t  p l aces  t h e  t ransformer  i n  t h e  c e n t e r  
of  t h e  c h a s s i s .  S i x t e e n  FETs are soldered  i n  p a r a l l e l  on a  
c i r c u i t  board which is then  f i t t e d  wi th  extruded h e a t  s i n k s ,  t h i s  
is t h e  power module and t h e r e  a r e  two i n  each u n i t .  The h e a t  
s i n k s  a r e  mounted on t h e  s i d e s  of t h e  c h a s s i s  wi th  s i l i c o n  
i n s u l a t i n g  pads,  i n . t h i s  way the e n t i r e  heavy gauge c h a s s i s  is 
used as a  h e a t  s i n k  f o r  t h e  power modules. 

3 
:! The c o n t r o l  c i r c u i t  board i s  mounted t o  t h e  f r o n t  panel .  The 
3 swi tch  and LED i n d i c a t o r  l i g h t s  are mounted onto t h e  main c o n t r o l  

board. The c o n t r o l  board sends a  s i g n a l  t o  t h e  power modules 
t u r n i n g  t h e  FETs o f f  and on. C i r c u i t r y  on t h e  c o n t r o l  board 
i n s u r e s  t h a t  t h e  frequency is k e p t  s t a b l e  a t  60 H z  and, by 
c o n s t a n t l y  monitor ing t h e . o u t p u t ,  t he  vo l t age  i s  r e g u l a t e d  a t  1 2 0  
v o l t s  RMS. Also conta ined  on t h e  main c i r c u i t  board a r e  t h e  
p r o t e c t i o n  c i r c u i t s  and, i n  a  s tandby u n i t ,  t h e  b a t t e r y  charger  
c o n t r o l  c i r c u i t .  

The HF24-2500SX model includes a 4 0  amp b a t t e r y  charger .  To 
1 achieve  t h i s  t h e  f low of c u r r e n t  1s reversed through t h e  
I 
! t ransformer  and t h e  c u r r e n t  r e c t i f i e d  by t h e  d iodes  b u i l t  i n t o  

the  FETs. 
< 
i' 

: The s tandby model h a s  a r e l a y  i n s i d e  which is b o l t e d  t o  t h e  l i d  I i n s i d e  the  u n i t .  When t h e  Heart i s  plugged i n t o  e i t h e r  u t i l i t y  
power o r  a genera to r  t h i s  r e l a y  c l o s e s .  This  r o u t e s  t h e  incoming 
AC power d i r e c t l y  t o  t h e  output  s o c k e t s  and a l s o  t o  t h e  b a t t e r y  

i charge r  c i r c u i t r y .  

: 
REMOTE CONTROL OPERATING PANEL 

1 
: A f l u s h  mount remote c o n t r o l  panel  wi th  a 20 f o o t  wi r ing  harness  

i is a v a i l a b l e  f o r  t h e  HF24-2500, p l e a s e  spec i fy  X o r  SX model. 

I 
Th i s  p lugs  i n t o  t h e  9 p i n  connector  on t h e  f r o n t  panel  of t h e  
Heart .  

To o p e r a t e  t h e  u n i t  w i t h  t h e  remote c o n t r o l  you must l e a v e  t h e  

I 
power swi tch  on t h e  H e a r t  i t s e l f  i n  t h e  OFF pos i t ion . .  

: 



TROUBLESHOOTING 

Most problems w i l l  f a l l  i n t o  one of t h r e e  . c a t e g o r i e s .  If a 
problem occurs  p l e a s e  r e f e r  t o  t h e  fol lowing g u i d e l i n e s .  

LOAD BEHAVING ABNORMALLY: 

Most l o a d s  w i l l  r u n  on t h e  H e a r t  j u s t  l i k e  t h e y  do on u t i l i t y  
power. Occas ional ly  c e r t a i n  i n d u c t i v e  loads  w i l l  e m i t  a s l i g h t l y  
louder  hum t h a n  .normal. This  is due t o  t h e  Heart  ou tpu t  wave 
shape. I f  t h e  problem is unacceptable  t h e r e  a r e  ' s i n e  wave 
f i l ters  a v a i l a b l e .  Contact your d e a l e r  f o r  more informat ion .  

I f  a smal l  load  w i l l  n o t  s t a r t  and run  it may be r e l a t e d  t o  t h e  
load demand c i r c u i t .  Turn on an  incandescent l i g h t  bu lb  of a t  
l e a s t  15 w a t t s  and t r y  t h e  load again .  

D i g i t a l  c locks  w i l l  . o r d i n a r i l y  keep good t i m e  on t h e  Heart  b u t  
occas iona l ly  w e  encounter  one t ha t  runs  2 o r  3 t i m e s  f a s t e r  t h a n  
normal. This  problem is due t o  t h e  modified s i n e  wave output .  

It is p o s s i b l e  t h a t  t h e  s t a r t - u p  of  a l a r g e  i n d u c t i v e  load  such 
as a w e l l  pump w i l l  i n t e r f e r e  wi th  t h e  opera t ion  o f  s e n s i t i v e  
e l e c t r o n i c s  such as computers. What may happen is t h a t  whi le  t h e  
Heart  is su rg ing  t o  s ta r t  t h e  b i g  motor, the-computer w i l l  c r a sh .  
I f  you w i l l  be  s t a r t i n g  a motor which requ i res  t h e  f u l l  c u r r e n t  
t h a t  t h e  Heart  is capable  of d e l i v e r i n g ,  such as a 3/4 horsepower 
induct ion  motor, d o  n o t  opera te  s e n s i t i v e  e l e c t r o n i c s  a t  t h e  same 
time. 

Microwave ovens depend on high peak AC vo l t age  t o  cook a t  f u l l  
speed. The peak AC vo l t age  ou tpu t  of  t h e  Heart is dependent on 
t h e  i n p u t  b a t t e r y  vo l t age . -  The h i g h e r  t h e  b a t t e r y  v o l t a g e  t h e  
f a s t e r  t h e  microwave w i l l  cook. Do not  be s u r p r i s e d  i f  your 
microwave oven t a k e s  15% t o  25% longer  t o  cook when opera ted  wi th  
t h e  Heart .  Cooking speed w i l l  be  increased by r a i s i n g  t h e  
b a t t e r y  vo l t age .  

MOTORS NOT STARTING: 

Because of  t h e  large surge  requ i red  t o  g e t  them s t a r t e d ,  it is 
sometimes d i f f i c u l t  t o  p r e d i c t  e x a c t l y  which induc t ion  motors are 
wi th in  t h e  c a ~ a c i t v  of  t h e  H e a r t .  We have found t h a t  3/4 
horsepower c a b a c i t & r - s t a r t  motors w i l l  r e l i a b l y  work on t h e  
H e a r t ,  even i n  v e r y  deep well  pump a p p l i c a t i o n s .  

I f  a problem is encountered g e t t i n g  a motor s t a r t e d  t h e  f i r s t  
t h i n g  t o  do is confirm t h a t -  y o u r - b a t t e r y  v o l t a g e  is adequate.  
This  must be  done whi le  t h e  motor is at tempting t o  s tar t .  U s e  a 
v o l t  meter  and watch t h e  momentary v o l t a g e  drop w h i l e  you s t a r t  



t h e  motor. I f  t h e  vol tage  is  dropping below 2 2 . 0  v o l t s  t h i s  may 
be why t h e  motor w i l l  not  s t a r t .  Check a l l  t h e  ba t te ry  
connections and t h e  s t a t e  of charge of t h e  ba t te ry  bank. 

I f  t h e  connections appear s o l i d  and t h e  ba t t e ry  bank is f u l l y  
charged, but t h e  vol tage  drops below 22  v o l t s ,  you may want t o  
consider  a l a r g e r  b a t t e r y  bank. 

If t h e  vol tage  does no t  drop below 22 v o l t s ,  bu t  t h e  motor w i l l  
n o t  s t a r t ,  t h e  add i t ion  of a capac i to r  across  t h e  motor may help. 
U s e  a motor-run capac i to r  of about 3 u f ,  

WELL PUMPS: 

The Heart I n t e r f a c e  HF24-2500 is used i n  water pumpinq 
i n s t a l l a t i o n s  a l l  over  t h e  world. It is designed t o  per?ork i n  
t h e  p lace  of u t i l i t y  o r  genera to r  power i n  s tandard deep w e l l  
pump i n s t a l l a t i o n s .  

Many deep w e l l  pumps ' w i l l  ope ra t e  on 240 v o l t s ,  f o r  t h i s  
app l i ca t i on  t h e  Heart is a v a i l a b l e  with t h e  spl i t -phase  output.  
A step-up transformer may be used on t h e  output of a 120  v o l t  
HF24-2500 t o  feed a 240 v o l t  w e l l  pump. 

It is very important t h a t  t h e  AC vo l t age  drop along t h e  w i r e s  t o  
the  pump be kept minimal, use  adequate wiring. I n  genera l  it is 
best t o  ., s i z e  ... the pump a s  .... s . m a 1 l  a s  pos s ib l e  and do no t  exceed .3/4 
horsepower. 

I f  t h e  pump w i l l  opera te  continuously,  o r  f o r  hours on end, you 
must f a n  cool t h e  Heart,  

. . 

A I R  CONDITIONERS: 

The HF24-2500 can be used t o  power one 13,500 Btu roof a i r  
condi t ioner  such a s  those  found on RVs. The b e s t  candidates f o r  
t h i s  app l ica t ion  a r e  bus conversions with ex i s t i ng .  24 v o l t  DC 
e l e c t r i c a l  systems. 

A large ba t t e ry  bank w i l l  a l low opera t ion  of t h e  a i r  condi t ioner  
for  a l imi ted  t i m e  while  parked, b u t  t h e  system is most 
e f f e c t i v e l y  used when d r iv ing  down t h e  road, t h e  a l t e r n a t o r  
providing t h e  70-80 amps DC required  t o  opera te  t h e  a i r  
condi t ioner .  

Extended operat ion o f  t h e  a i r  condi t ioner  w i l l  c r e a t e  h e a t  i n s ide  
t h e  Heart. Because e f f i c i e n c y  drops o f f  s l i g h t l y  a t  very high 
power t h e  u n i t  w i l l  run coo le r  i f  a l & o t h e r  loads a r e  turned of f .  

. .. . Fan cool ing is recommended.. .-. 



NO OUTPUT FROM THE HEART: 

If you are unable to get any output voltage from the Heart the 
first thing you need to check is the battery voltage. Confirm 
that neither dead batteries nor bad connections are the source of 
the problem. 

If the Heart does not hum at all, puts out no power, and displays 
the green overload LED continuously, you should contact your 
dealer or Heart Interface. 

WARRANTY INFORMATION 

Your Heart Interface is under limited warranty for a period of 
one year from the date of purchase. Terms of the warranty are 
spelled out on the warranty,registration card. Please fill this 
card out completely and return it to Heart Interface in order to 
validate your warranty. 

Heart Interface will pay shipping one way if your unit requires 
service within the warranty period. After this time the customer 
is'responsible for all shipping costs. Please keep the original 
box and hard foam packing material in case you need to ship the 
Heart for any reason. Please ship the unit freiqht prepaid and 
it will be retur!ned freight prepaia to you, If you ship the unit 
freight collect it will be returned freight collect. 

The HF24-2500 is too heavy to be shipped via UPS. It must be 
shipped either via motor freight or air freight. 

If you think that your Heart requires servicing please contact 
the factory. You will be asked durins the call to ~rovide the 
serial number of your unit, please have it ready, -~e~ending on 
your location, you will get the unit to a factory authorized 
service center or to the factory itself. 

Please be prepared to show proof of purchase date on any warranty 
claim. 


