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Limited-power  fluorescent  ceiling  lighting  system. 
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@  Subject  invention  constitutes  a  low-voltage  limited- 
power  fluorescent  lighting  system  consists  of  the  following 
principal  component  parts: 

a)  a  number  of  power-line  operated  inverter  power 
supplies,  each  such  power  supply  providing  for  a  plurality 
of  power-line-isolated  outputs  of  relatively  low  voltage  mag- 
nitude  (30  Volt  RMS)  and  relatively  high  frequency  (30  kHz) 
and  having  a  substantial  and  predominantly  inductive  inter- 
nal  impedance, 

b)  a  plurality  of  fluorescent  lighting  units,  each  unit 
comprising  one  or  more  fluorescent  lamps  and  a  matching 
network  operative  to  derive  the  requisite  lamp  operating 
voltages  and  currents  from  one  of  the  inductively  current- 
limited  outputs, 
and 

c)  a  plurality  of  pairs  of  conductor  wires  adapted  for 
plug-in  connection  between  each  of  the  individual  outputs 
of  said  power  supplies  and  each  individual  fluorescent  light- 
ing  unit.  The  power  provided  to  each  lighting  unit  permits 
a  power  level  of  nearly  100  Watt  to  be  provided  to  each 
lighting  unit;  which  can  provide  for  a  light  output  of  about 
10,000  Lumens  per  lighting  unit. 

o .  

ACTORUM  AG 

S u b j e c t   invention  constitutes  a  low-voltage  limited- 
power  fluorescent  lighting  system  consists  of  the  following 
principal  component  parts: 

a)  a  number  of  power-line  operated  inverter  power 
supplies,  each  such  power  supply  providing  for  a  plurality 
of  power-line-isolated  outputs  of  relatively  low  voltage  mag- 
nitude  (30  Volt  RMS)  and  relatively  high  frequency  (30  kHz) 
and  having  a  substantial  and  predominantly  inductive  inter- 
nal  impedance, 

b)  a  plurality  of  fluorescent  lighting  units,  each  unit 
comprising  one  or  more  fluorescent  lamps  and  a  matching 
network  operative  to  derive  the  requisite  lamp  operating 
voltages  and  currents  from  one  of  the  inductively  current- 
limited  outputs, 
and 

c)  a  plurality  of  pairs  of  conductor  wires  adapted  for 
plug-in  connection  between  each  of  the  individual  outputs 
of  said  power  supplies  and  each  individual  fluorescent  light- 
ing  unit.  The  power  provided  to  each  lighting  unit  permits 
a  power  level  of  nearly  100  Watt  to  be  provided  to  each 
lighting  unit;  which  can  provide  for  a  light  output  of  about 
10,000  Lumens  per  lighting  unit. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   p o w e r - l i n e - o p e r a t e d  

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

D e s c r i p t i o n   of  P r i o r   A r t  

To  t h e   b e s t   of  my  k n o w l e d g e ,   no  p o w e r - l i n e - o p e r a t e d  

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

a v a i l a b l e   f o r   p u r c h a s e   or  h a s   b e e n   d e s c r i b e d   in  p u b l i s h e d  
l i t e r a t u r e .  

R a t i o n a l e   R e l a t e d   to  the  I n v e n t i o n  
Due  to  p o t e n t i a l   shock  and  f i r e   h a z a r d s ,   p r e s e n t l y   a v a i l a b l e  

p o w e r - l i n e - o p e r a t e d   e l e c t r i c   l i g h t i n g   f i x t u r e s   can   n o t  

c o n v e n i e n t l y   and  s a f e l y   be  i n s t a l l e d   by  p e r s o n s   of  but  o r d i n a r y  
s k i l l s .   M o r e o v e r ,   the  w i r i n g   means  r e q u i r e d   for   s a f e   i n s t a l l a t i o n  

is  c o s t l y   to  a c q u i r e   and  cumbersome  to  i n s t a l l .  

On  the   o t h e r   h a n d ,   i f   l i g h t i n g   f i x t u r e s   c o u l d   be  p o w e r e d  

by  way  of  s o - c a l l e d   C l a s s   2  t r a n s f o r m e r s   ( f o r   d e f i n i t i o n   of  s u c h  

t r a n s f o r m e r s ,   see   r e p o r t   e n t i t l e d   UL  506  S p e c i a l t y   T r a n s f o r m e r s  

by  U n d e r w r i t e r s   L a b o r a t o r i e s   I n c . ,   N o r t h b r o o k ,   IL  6 0 0 6 2 ) ,   t h e y  
c o u l d   i n d e e d   c o n v e n i e n t l y   and  s a f e l y   be  i n s t a l l e d   by  p e r s o n s  
of  but  o r d i n a r y   s k i l l s .  



H o w e v e r ,   the   o u t p u t   of  C l a s s   2  t r a n s f o r m e r s   is  s t r i c t l y  
l i m i t e d   in   maximum  v o l t a g e   (30  V o l t   RMS),   max imum  r a t e d  

V o l t - A m p e r e s   (100  VA)  and  maximum  c u r r e n t   (8  Amp  RMS);  and  w o u l d  

n o t   a p p e a r   to  y i e l d   e n o u g h   p o w e r   to   p r o v i d e   an  a m o u n t   o f  
i l l u m i n a t i o n   t h a t   would   be  c o n s i d e r e d   a d e q u a t e   in  a  s u b s t a n t i a l  

number  of  o r d i n a r y   l i g h t i n g   s y s t e m   i n s t a l l a t i o n s .  

Y e t ,   w i t h i n   i t s   m a x i m u m   V o l t - A m p   r a t i n g ,   a  C l a s s   2 

t r a n s f o r m e r   does   have   e n o u g h   power   p o t e n t i a l l y   a v a i l a b l e   t o  

p r o v i d e   f o r   an  a m o u n t   of  i l l u m i n a t i o n   t h a t   is  n e a r l y   equa l   t o  

t h a t   n o r m a l l y  o b t a i n e d   f rom  one  of  the   commonly  used  f o u r - l a m p  
f l u o r e s c e n t   c e i l i n g   f i x t u r e s .  

Hence,   i f   means  were  p r o v i d e d   by  which  such  c e i l i n g   f i x t u r e s  

c o u l d   e a c h   be  p o w e r e d   by  way  of  a  C l a s s   2  power  s o u r c e ,   a  v e r y  
s a f e   and  e a s y - t o - i n s t a l l   and  s i m p l e - t o - m o d i f y   c e i l i n g   l i g h t i n g  

s y s t e m   would  p r o b a b l y   r e s u l t .  

A g a i n s t   t h i s   b a c k g r o u n d ,   i t   wou ld   seem  u s e f u l   to  p r o v i d e  
f o r   s u c h   a  L i m i t e d - P o w e r   F l u o r e s c e n t   C e i l i n g   L i g h t i n g   S y s t e m ;  
which  is  i ndeed   the  o v e r a l l   o b j e c t   of  the  i n s t a n t   i n v e n t i o n .  

SUMMARY  OF  THE  INVENTION 

O b j e c t s   of  the  I n v e n t i o n  

A  f i r s t   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is  t h a t   of  p r o v i d i n g  

a  h i g h - e f f i c i e n c y   e a s y - t o - i n s t a l l   f l u o r e s c e n t   l i g h t i n g   s y s t e m .  
A  s e c o n d   o b j e c t   is  t h a t   of  p r o v i d i n g   a  f l u o r e s c e n t   l i g h t i n g  

s y s t e m   t h a t   is  p a r t i c u l a r l y   a d a p t e d   to  be  u s e d   wi th   s u s p e n d e d  

c e i l i n g   s y s t e m s   and  t h a t   can  r e a d i l y   and  s a f e l y   be  i n s t a l l e d  

by  p e r s o n s   o f - b u t   o r d i n a r y   s k i l l s .  
A  t h i r d   o b j e c t   i s   t h a t   of  p r o v i d i n g   m e a n s   by  w h i c h  

f l u o r e s c e n t   l i g h t i n g   f i x t u r e s   can  s a f e l y   and  e a s i l y   be  i n s t a l l e d  

a n d / o r   r e m o v e d   by  the   d o - i t - y o u r s e l f ' e r   w i t h o u t   r e q u i r i n g   t h e  

a s s i s t a n c e   of  an  e l e c t r i c i a n .  

T h e s e   as  w e l l   as  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  
of  t h e   p r e s e n t   i n v e n t i o n   w i l l   become  a p p a r e n t   from  the  f o l l o w i n g  

d e s c r i p t i o n   and  c l a i m 3 .  



B r i e f   D e s c r i p t i o n  

S u b j e c t   i n v e n t i o n   r e l a t e s   to  a  h i g h - f r e q u e n o y ,   l o w - v o l t a g e ,  
l i m i t e d - p o w e r   ( C l a s s   2)  f l u o r e s c e n t   l i g h t i n g   sys t em  and  c o n s i s t s  
of  the  f o l l o w i n g   p r i n c i p a l   component   p a r t s :  

a)  a  number   of  p o w e r - l i n e - o p e r a t e d   i n v e r t e r   power  s u p p l i e s ,  
e a c h   such   power   s u p p l y   p r o v i d i n g   for   a  p l u r a l i t y   of  p o w e r - l i n e -  

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

v o l t a g e   m a g n i t u d e   (30  V o l t   RMS)  and  r e l a t i v e l y   high  f r e q u e n c y  

(30  kHz)  and  h a v i n g   a  s u b s t a n t i a l   and  p r e d o m i n a n t l y   i n d u c t i v e  
i n t e r n a l   i m p e d a n c e ,   w h i c h   i n d u c t i v e   i n t e r n a l   i m p e d a n c e   i s  

o p e r a t i v e   to  l i m i t   t he   s h o r t - c i r c u i t   o u t p u t   c u r r e n t   from  e a c h  
i n d i v i d u a l   o u t p u t   to  a  maximum  not  e x c e e d i n g   8  Amp  R M S ;  

b)  a  p l u r a l i t y   of  f l u o r e s c e n t   l i g h t i n g   u n i t s ,   each   s u c h  

u n i t   c o m p r i s i n g   one  or  more  f l u o r e s c e n t   l amps   and  a  m a t c h i n g  

n e t w o r k   o p e r a t i v e   to  d e r i v e   the  r e q u i s i t e   lamp  o p e r a t i n g   v o l t a g e s  
and   c u r r e n t s   f r o m   one  of  t h e   i n d u c t i v e l y   c u r r e n t - l i m i t e d  

h i g h - f r e q u e n c y   l o w - v o l t a g e   o u t p u t s   of  one  of  s a i d   i n v e r t e r   p o w e r  
s u p p l i e s ;   a n d  

c)  a  p l u r a l i t y   of  p a i r s   of  c o n d u c t o r   w i r e s   a d a p t e d   t o  

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

i n d i v i d u a l   o u t p u t s   of  s a i d   power   s u p p l i e s   and  each  i n d i v i d u a l  

f l u o r e s c e n t   l i g h t i n g   u n i t   - -   g e n e r a l l y   w i t h   one  such  l i g h t i n g  
u n i t   be ing   c o n n e c t e d   wi th   each  of  s a i d   o u t p u t s .  

The  power   p r o v i d e d   to  e a c h   l i g h t i n g   u n i t   is  p r o v i d e d   a t  

a  h i g h   power   f a c t o r ,   t h e r e b y   ( u n d e r   the   C l a s s   2  p r o v i s i o n s   o f  

t h e   N a t i o n a l   E l e c t r i c a l   Code)  p e r m i t t i n g   a  power  l e v e l   of  n e a r l y  
100  Wat t   to  be  p r o v i d e d   to  each   l i g h t i n g   u n i t ;   which,   wi th   t h e  

i n d i c a t e d   h i g h   f r e q u e n c y   o p e r a t i o n   and  wi th   p r e s e n t l y   a v a i l a b l e  

h i g h - e f f i c a c y   f l u o r e s c e n t   lamps,   can  p r o v i d e   for   a  l i g h t   o u t p u t  
of  a b o u t   10,000  Lumens  per  l i g h t i n g   u n i t .  



B r i e f   D e s c r i p t i o n   of  t h e  D r a w i n g s  

F i g .   1  s c h e m a t i c a l l y   i l l u s t r a t e s ,   from  an  o v e r a l l   s y s t e m s  
v i e w p o i n t ,   t he   p r e f e r r e d   embod imen t   of  the   i n v e n t i o n ;   and  s h o w s  
a  p l u r a l i t y   of  p o w e r - l i n e - o p e r a t e d   i n v e r t e r   power  s u p p l i e s ,   e a c h  
p r o v i d i n g   p o w e r - l i n e - i s o l a t e d   c u r r e n t - l i m i t e d   h i g h - f r e q u e n c y  
AC  v o l t a g e   f o r   l o w - v o l t a g e   p o w e r - l i m i t e d   o p e r a t i o n   of  a  n u m b e r  
of  i n d i v i d u a l   f l u o r e s c e n t   l i g h t i n g   u n i t s .  

F i g .   2  s c h e m a t i c a l l y   i l l u s t r a t e s   t he   p r e f e r r e d   e m b o d i m e n t  
of  one  of  s a i d   p l u r a l i t y   of  p o w e r - l i n e - o p e r a t e d   power  s u p p l i e s  
and  i t s   m u l t i p l e   c u r r e n t - l i m i t e d   o u t p u t s   and  c o r r e s p o n d i n g  
i n d i v i d u a l   c o n n e c t i o n s   w i t h   a  n u m b e r   of  f l u o r e s c e n t   l i g h t i n g  
u n i t s .  

F i g .   3  s c h e m a t i c a l l y   i l l u s t r a t e s   e l e c t r i c a l   c i r c u i t   d e t a i l s  
of  an  i n d i v i d u a l   f l u o r e s c e n t   l i g h t i n g   u n i t .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

D e t a i l s   of  Sys tem  and  C i r c u i t s  

In  F i g .   1,  a  s o u r c e   S  of  1 2 0 V o l t / 6 0 H z   v o l t a g e   is  a p p l i e d  
to  a  p a i r   of  power   l i n e   c o n d u c t o r s   PL1  and  PL2.  C o n n e c t e d   a t  
v a r i o u s   p o i n t s   a l o n g   t h i s   p a i r   of  p o w e r   l i n e   c o n d u c t o r s   a re   a 
n u m b e r   m  of  p o w e r - l i n e - o p e r a t e d   i n v e r t e r   power   s u p p l i e s   P S 1 ,  

PS2  - - -   PSm. 

To  e a c h   s u c h   p o w e r - l i n e - o p e r a t e d   power  s u p p l y   are  c o n n e c t e d  

a  v a r i a b l e   n u m b e r   n  of  f l u o r e s c e n t   l i g h t i n g   u n i t s   LU1,  LU2  - - -  
LUn.  (The  number  n  may  be  d i f f e r e n t   for   d i f f e r e n t   power  s u p p l i e s  

a n d / o r   at  d i f f e r e n t   t i m e s . )  

F i g .   2  i l l u s t r a t e s   in  f u r t h e r   d e t a i l   one  of  the   p o w e r  

s u p p l i e s   of  F ig .   1  and  i t s   a s s o c i a t e d   n  l i g h t i n g   u n i t s .  

T h i s   one  power   s u p p l y   is  r e f e r r e d   to  as  PSx,  and  is  p o w e r e d  

from  power  l i n e   c o n d u c t o r s   PL1  and  P L 2 .  
I n s i d e   PSx,   power   l i n e   c o n d u c t o r s   PL1  and  PL2  are  d i r e c t l y  

c o n n e c t e d   w i t h   a  r e c t i f i e r - f i l t e r   c o m b i n a t i o n   RF,  t h e  

s u b s t a n t i a l l y   c o n s t a n t   DC  o u t p u t   v o l t a g e   of  wh ich   is  a p p l i e d  

to  an  i n v e r t e r   I .  
The  o u t p u t   f rom  i n v e r t e r   I  is  a  30  kHz  AC  v o l t a g e ,   w h i c h  

AC  v o l t a g e   i s   a p p l i e d   to  the  p r i m a r y   w i n d i n g   Tp  of  an  i s o l a t i o n  

t r a n s f o r m e r   T .  



The  o u t p u t   of  t r a n s f o r m e r   T  is  p r o v i d e d   from  i t s   s e c o n d a r y  
w i n d i n g   Ts  and  is  a  30  kHz  AC  v o l t a g e   of  a p p r o x i m a t e l y   30  V o l t  
RMS  m a g n i t u d e .   S e c o n d a r y   w i n d i n g   Ts  is   e l e c t r i c a l l y   i s o l a t e d  
from  p r i m a r y   w i n d i n g   Tp .  

By  way  of  a  number   n  of  i n d u c t o r   means  L1,  L2  - - -   Ln,  t h i s  
t r a n s f o r m e r   o u t p u t   v o l t a g e   is  s u p p l i e d   to  a  number   n  of  p o w e r  
o u t p u t   r e c e p t a c l e s   OR1,  OR2  - - -   ORn,  a l l   r e s p e c t i v e l y .  

By  way  of  male  p l u g s   MP1,  MP2  - - -   MPn,  c o n d u c t i o n   w i r e - p a i r s  
CW1,  CW2  - - -   CWn,  and  f e m a l e   p lugs   FP1,  FP2  - - -   FPn,  the  o u t p u t  
r e c e p t a c l e s   OR1,  OR2  - - -   ORn  are  c o n n e c t e d   with  i n p u t   r e c e p t a c l e s  

IR1 ,   IR2  - - -   IRn  on  f l u o r e s c e n t   l i g h t i n g   u n i t s   LU1,  LU2  - - -   LUn, 
a l l   r e s p e c t i v e l y .  

The  a s s e m b l y   c o n s i s t i n g   of  r e c t i f i e r   and  f i l t e r   means  RF, 
i n v e r t e r   I,   t r a n s f o r m e r   T  and  the  n  o u t p u t   r e c e p t a c l e s   OR1,  OR2 

- - -   ORn,  is  r e f e r r e d   to  as  power  s u p p l y   P S x .  

F i g .   3  i l l u s t r a t e s   one  of  the   n  l i g h t i n g   u n i t s   r e f e r r e d  

to  in  F i g .   2  as  LU1,  LU2  - -   LUn.  T h i s  o n e   l i g h t i n g   u n i t   i s  

r e f e r r e d   to  as  LUx  and  h a s  a   power  i n p u t   r e c e p t a c l e   I R x .  
I n s i d e   l i g h t i n g   u n i t   LUx  i s   a  v o l t a g e - s t e p - u p  

a u t o - t r a n s f o r m e r   AT,  t h e   i n p u t   s i d e   of  w h i c h   is   d i r e c t l y  

c o n n e c t e d   wi th   i n p u t   r e c e p t a c l e   IRx  and  the  o u t p u t   s i d e   of  w h i c h  

i s   d i r e c t l y   c o n n e c t e d   a c r o s s   a  s e r i e s - c o m b i n a t i o n   of  t w o  

f l u o r e s c e n t   lamps  FL1  and  FL2 .  

F l u o r e s c e n t   l amp  FL1  has  two  c a t h o d e s   C1a  and  C1b;  a n d  

f l u o r e s c e n t   lamp  FL2  has  two  c a t h o d e s   C2a  and  C2b.  

A u t o - t r a n s f o r m e r   AT  has  t h r e e   s e c o n d a r y   w i n d i n g s   ATsl,  ATs2 

and  ATs3,  a l l   of  which  a re   e l e c t r i c a l l y   i s o l a t e d   from  one  a n o t h e r  

as  wel l   as  from  the  i n p u t   s i de   of  a u t o - t r a n s f o r m e r   AT. 

S e c o n d a r y   w i n d i n g   ATs1  is  d i r e c t l y   c o n n e c t e d   wi th   c a t h o d e  

C1a ;   s e c o n d a r y   w i n d i n g   ATs2  is   d i r e c t l y   c o n n e c t e d   w i t h   a  

p a r a l l e l - c o n n e c t i o n   of  c a t h o d e s   C1b  and  C2a;  and  s e c o n d a r y  

w i n d i n g   ATs3  is  d i r e c t l y   c o n n e c t e d   wi th   c a t h o d e   C2b .  

A  c a p a c i t o r   C  is  c o n n e c t e d   d i r e c t l y   a c r o s s   the  o u t p u t   s i d e  

of  a u t o - t r a n s f o r m e r   AT. 



D e s c r i p t i o n   of  O p e r a t i o n  
The  o p e r a t i o n   of  t he   s y s t e m   and  c i r c u i t s   i l l u s t r a t e d   i n  

F i g s .   1  to  3  may  be  e x p l a i n e d   as  f o l l o w s .  
In  F i g .   1,  t h e   p a i r   of  power   l i n e   c o n d u c t o r s   PL1  and  PL2 

p r o v i d e s   t 2 0 V o l t / 6 0 H z   power   to  each   and  e v e r y   i n v e r t e r   p o w e r  
s u p p l y :   PS1,  PS2  - - -   PSm. 

E a c h   a n d   e v e r y   i n v e r t e r   p o w e r   s u p p l y   c o n v e r t s   i t s  
1 2 0 V o l t / 6 0 H z   i n p u t   v o l t a g e   to  a  p l u r a l i t y   of  p o w e r - l i n e - i s o l a t e d  
p o w e r - l i m i t e d   h i g h - f r e q u e n c y   l o w - m a g n i t u d e   AC  v o l t a g e   o u t p u t s ;  
and  e a c h   s u c h   AC  v o l t a g e   o u t p u t   i s   d i r e c t l y   c o n n e c t e d   w i t h   a  
f l u o r e s c e n t   l i g h t i n g   u n i t   --   p o w e r i n g   t h i s   f l u o r e s c e n t   l i g h t i n g  
u n i t   by  way  of  s a i d   p o w e r - l i m i t e d   h i g h - f r e q u e n c y   l o w - m a g n i t u d e  
AC  v o l t a g e .  

F i g .   2  shows  how  s a i d   p o w e r - l i n e - i s o l a t e d   p o w e r - l i m i t e d  

h i g h - f r e q u e n c y   l o w - m a g n i t u d e   AC  v o l t a g e   o u t p u t s   a re   o b t a i n e d .  

The   1 2 0 V o l t / 6 0 H z   p o w e r   l i n e   v o l t a g e   i s   a p p l i e d   to  a  
r e c t i f i e r - f i l t e r   c o m b i n a t i o n   of  c o n v e n t i o n a l   c o n s t r u c t i o n ;   a n d  

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

s u b s t a n t i a l l y   c o n s t a n t   DC  v o l t a g e .   T h i s   DC  v o l t a g e   is  i n v e r t e d  

by  c o n v e n t i o n a l   i n v e r t e r   I  to  a  30  kHz  AC  v o l t a g e   of  e s s e n t i a l l y  

s q u a r e w a v e   s h a p e .  
T h i s   30  kHz  s q u a r e w a v e   i n v e r t e r   o u t p u t   v o l t a g e   is  a p p l i e d  

to  t h e   p r i m a r y   w i n d i n g   of  v o l t a g e - s t e p - d o w n   h i g h - f r e q u e n c y  
t r a n s f o r m e r   T;  which  t r a n s f o r m e r   is  of  c o n v e n t i o n a l   c o n s t r u c t i o n .  

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

b e t w e e n   i t s   p r i m a r y   and  s e c o n d a r y   w i n d i n g s ,   t h e r e b y   p r o v i d i n g  
f o r   t he   r e q u i s i t e   p o w e r - l i n e - i s o l a t i o n   of  the   AC  v o l t a g e   o u t p u t s  
from  power  s u p p l y   P S x .  

The  o u t p u t   of  t h e   s e c o n d a r y   w i n d i n g   Ts  of  t r a n s f o r m e r   T 

is   a  30  kHz  n o n - p o w e r - l i m i t e d   e s s e n t i a l l y   s q u a r e w a v e - s h a p e d   AC 

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

30  V o l t ;   w h i c h   AC  v o l t a g e   is  p r o v i d e d   to  t he   n  power   o u t p u t  
r e c e p t a c l e s   P01 ,   P02  - - -   POn  of  p o w e r   s u p p l y   PSx  by  way  of  n 
i n d u c t o r s   L1,  L2  - - -   L n .  



T h u s ,   t h e   m a g n i t u d e   of  t he   c u r r e n t   a v a i l a b l e   a t   any  o n e  
of  t h e s e   power   o u t p u t   r e c e p t a c l e s   is   l i m i t e d   by  the  r e a c t a n c e  
of   t h e   i n d u c t o r   c o n n e c t e d   in  s e r i e s   c i r c u i t   w i t h   t h a t  

r e c e p t a c l e .   The  m a g n i t u d e   of  the   r e a c t a n c e   of  t h i s   i n d u c t o r   i s  
c h o s e n   s u c h   t h a t   t h e   c u r r e n t   r e s u l t i n g   when  a  g i v e n   o u t p u t  
r e c e p t a c l e   is  s h o r t - c i r c u i t e d   is  no  h i g h e r   than  8  Amp  RMS. 

The  h i g h - f r e q u e n c y   AC  v o l t a g e   o u t p u t   from  e a c h   of  t he   n 
power   o u t p u t   r e c e p t a c l e s   in  a p p l i e d   to  a  f l u o r e s c e n t   l i g h t i n g  
u n i t   by  way  of  a  c o n d u c t i o n   w i r e - p a i r   and  i t s   a s s o c i a t e d  

m a l e / f e m a l e   plug  m e a n s .  
F i g .   3  shows  how  t he   i n d i v i d u a l   l i g h t i n g   u n i t s   work  a n d  

more  p a r t i c u l a r l y ,   how  the   b a l l a s t i n g   of  the  f l u o r e s c e n t   l a m p s  
is  a c c o m p l i s h e d .  

The  o u t o u t   f r o m   one  of  the   o u t p u t   r e c e p t a c l e s   of  p o w e r  
s u p p l y   PSx  is  a p p l i e d   by  way  of  a  c o n d u c t i o n   w i r e - p a i r   to  p o w e r  
i n p u t   r e c e p t a c l e   IRx  of  l i g h t i n g   u n i t   LUx,  from  w h e r e   i t   i s  

a p p l i e d   d i r e c t l y   to  a  v o l t a g e   s t e p - u p   t r a n s f o r m e r   AT,  the  o u t p u t  
of   w h i c h   is  a p p l i e d   d i r e c t l y   a c r o s s   two  s e r i e s - c o n n e c t e d  
f l u o r e s c e n t   l a m p s .  

The  a c t u a l   b a l l a s t i n g   of   t h e   two  f l u o r e s c e n t   l a m p s   i s  

a c c o m p l i s h e d   by  way  of  r e s o n a n t   i n t e r a c t i o n   b e t w e e n   the  c a p a c i t o r  
( w h i c h   is  c o n n e c t e d   in  p a r a l l e l   a c r o s s   the  two  s e r i e s - c o n n e c t e d  

f l u o r e s c e n t   l a m p s )   and  the   p a r t i c u l a r   i n d u c t o r   l o c a t e d   in  t h e  

power  s u p p l y   f e e d i n g   power  to  the  l i g h t i n g   u n i t   L U x .  

In  o t h e r   w o r d s ,   p a r t   of  the   b a l l a s t i n g   f u n c t i o n   fo r   t h e  

two  f l u o r e s c e n t   l a m p s   of  l i g h t i n g   u n i t   LUx  is  a c c o m p l i s h e d   by  

way  of  one  of  the  i n d u c t o r s   w i t h i n   the  power  s u p p l y   P S x .  

The  r e s t   of  t he   c i r c u i t   f u n c t i o n s   w i t h i n   LUx,  such  as  t h e  

p r o v i s i o n   of  c a t h o d e   h e a t i n g   by  way  of  t he   t h r e e   s e c o n d a r y  

w i n d i n g s   on  AT,  is  a c c o m p l i s h e d   in  m a n n e r s   w e l l   u n d e r s t o o d   by 

t h o s e   s k i l l e d   in  the  a r t .  



I t   s h o u l d   be  no t ed   t h a t   a n y  o n e   of  the  l i g h t i n g   u n i t s ,   s u c h  

as  l i g h t i n g   u n i t   LUx,  may  c o n s i s t   of  any  number  of  f l u o r e s c e n t  

l a m p s ;   and  t h a t   t h e s e   f l u o r e s c e n t   l amps   m i g h t   even  be  m o u n t e d  
in  d i f f e r e n t   l o c a t i o n s   a n d / o r   l o c a t e d   in  d i f f e r e n t   l i g h t i n g  
s t r u c t u r e s   a n d / o r   f i x t u r e s .   H o w e v e r ,   w i t h i n   the  c o n t e x t   of  t h e  

p r e s e n t   i n v e n t i o n ,   i t   is  i m p o r t a n t   t h a t   a l l   the  f l u o r e s c e n t   l a m p s  
p o w e r e d   f r o m   a  s i n g l e   o u t p u t   f rom  any  of  t he   i n v e r t e r   p o w e r  
s u p p l i e s ,   be  b a l l a s t e d   as  a  s i n g l e   e n t i t y   and  t h a t   the  a g g r e g a t e  
V o l t - A m p e r e   p r o d u c t   drawn  from  t h i s   o u t p u t   not  exceed   100  VA. 

I t   s h o u l d   a l s o   be  n o t e d   t h a t ,   due  to  the  r e s o n a n t   m a t c h i n g  
of  t h e   f l u o r e s c e n t   lamp  l o a d s   to  t he   s o u r c e   of  h i g h - f r e q u e n c y  

p o w e r ,   t he   c u r r e n t   d rawn  from  t he   i n v e r t e r   power   s u p p l i e s   b y  
t h e   d i f f e r e n t   l i g h t i n g   u n i t s   w i l l   be  n e a r l y   s i n u s o i d a l   i n  

w a v e s h a p e ;   and  i t   w i l l   be  s u b s t a n t i a l l y   in  p h a s e   w i t h   t h e  

f u n d a m e n t a l   c o m p o n e n t   of  t he   s q u a r e w a v e   AC  v o l t a g e   o u t p u t s  

p r o v i d e d   by  t h e s e   power   s u p p l i e s .   As  a  r e s u l t ,   the  power  d r a w n  

by  t he   l i g h t i n g   u n i t s   is   d rawn  w i t h   a  h igh   power  f a c t o r ,   w h i c h  

i m p l i e s   a  m a x i m i z a t i o n   o f  t h e   power  a v a i l a b l e   w i t h i n   a  se t   l i m i t  

of  V o l t - A m p e r e s .   M o r e o v e r ,   r e s u l t i n g   e l e c t r o m a g n e t i c   i n t e r f e r e n c e  

by  r a d i a t i o n   from  lamps  a n d / o r   c o n d u c t o r   w i r e s   is  m i n i m i z e d .  
Yet   a n o t h e r   t h i n g   t h a t   s h o u l d   be  n o t e d   is  t he   f a c t   t h a t  

c a p a c i t o r   C,  w h i c h   is  shown  in  F ig .   3  as  be ing   c o n n e c t e d   a c r o s s  
t h e   s e c o n d a r y   s i d e   of  t r a n s f o r m e r   AT,  may  j u s t   as  w e l l   b e  

c o n n e c t e d   a c r o s s   t h e   p r i m a r y   s i d e   of  s a i d   t r a n s f o r m e r .   In  f a c t ,  
to  p r o v i d e   fo r   the  d e s i r e d   power  f a c t o r   c o r r e c t i o n ,   the  c a p a c i t o r  

may  even   be  c o n n e c t e d   in  s e r i e s   w i t h   t he   o u t p u t   or  i n p u t   s i d e  

of  s a i d   t r a n s f o r m e r .  

I t   is  a d d i t i o n a l l y   made  no te   of  the  f a c t   t h a t   the  l i g h t i n g  
u n i t s   may  c o m p r i s e   i n c a n d e s c e n t   l a m p s .  

I t   is   b e l i e v e d   t h a t   the   p r e s e n t   i n v e n t i o n   and  i t s   s e v e r a l  

a t t e n d a n t   a d v a n t a g e s   and  f e a t u r e s   w i l l   be  u n d e r s t o o d   from  t h e  

p r e c e e d i n g   d e s c r i p t i o n .   H o w e v e r ,   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   of  t h e   i n v e n t i o n ,   c h a n g e s   may  be  made  in  i t s   form  a n d  

in  t h e   c o n s t r u c t i o n   and  i n t e r r e l a t i o n s h i p s   of  i t s   c o m p o n e n t  

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

p r e f e r r e d   e m b o d i m e n t .  



The  i n v e n t i o n   may  be  summar i zed   as  f o l l o w s :  
1.  A  l i g h t i n g   sy s t em  a d a p t e d   to  be  powered  from  an  o r d i n a r y  

e l e c t r i c   u t i l i t y   power  l i n e   and  c o m p r i s i n g :  
a  p l u r a l i t y  o f   p o w e r   s u p p l i e s ,   e a c h   of  s a i d   p o w e r  

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

to,  p r o v i d e   a  n u m b e r   of  s e p a r a t e   o u t p u t s ,   wi th   each  one  of  s u c h  
o u t p u t s :   ( i )   b e i n g   s u b s t a n t i a l l y   n o n - c o u p l e d   to  each  o t h e r   o n e  
of  such  o u t p u t s ,   ( i i )   p r o v i d i n g   a c r o s s   a  p a i r   of  o u t p u t   t e r m i n a l s  

an  AC  v o l t a g e   of  f r e q u e n c y   s u b s t a n t i a l l y   h i g h e r   t h a n   t h a t   o f  
t he   v o l t a g e   on  s a i d   power   l i n e ,   and  ( i i i )   h a v i n g   an  i n d u c t i v e  
i n t e r n a l   r e a c t a n c e ;  

a  p l u r a l i t y   of  l i g h t i n g   u n i t s ,   e ach   of  s a i d   l i g h t i n g  
u r i t s :   ( i )   h a v i n g   a  p a i r   of  power   i n p u t   t e r m i n a l s ,   ( i i )   b e i n g  
a d a p t e d   to  be  p o w e r e d   by  the  AC  v o l t a g e   p r o v i d e d   at  one  of  s a i d  

s e p a r a t e   o u t p u t s ,   and  ( i i i )   c o m p r i s i n g   a  c a p a c i t o r   m e a n s  

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

r e a c t a n c e ;  

a  p l u r a l i t y   of  c o n d u c t o r   w i r e - p a i r s   o p e r a t i v e   to  p r o v i d e  

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

s e p a r a t e   o u t p u t s .  

2.  The  l i g h t i n g   sy s t em  of  1  w h e r e i n :   a)  s a i d   c o n d u c t o r  

w i r e - p a i r s   c o m p r i s e   p l u g   means,   b)  s a i d   l i g h t i n g   u n i t s   c o m p r i s e  

power   i n p u t   r e c e p t a c l e   means  a d a p t e d   to  r e c e i v e   s a i d   p lug   m e a n s ,  
and  c)  p o w e r   to  s a i d   l i g h t i n g   u n i t s   i s   p r o v i d e d   by  way  o f  

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

s a i d   l i g h t i n g   u n i t s   b e i n g   p o w e r e d   by  way  of  b u t   a  s i n g l e  

w i r e - p a i r .  

3.  The  l i g h t i n g   s y s t e m   of  1  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   f l u o r e s c e n t   l a m p s ,   s a i d   lamps  h a v i n g   t h e r m i o n i c  

c a t h o d e s .  

4.  The  l i g h t i n g   s y s t e m   of  3  w h e r e i n   s a i d   l i g h t i n g  

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

o p e r a t i v e   to  p r o v i d e   h e a t i n g   power  for   s a i d   t h e r m i o n i c   c a t h o d e s .  



5.  The  l i g h t i n g   s y s t e m   of   1  w h e r e i n   s a i d   p o w e r  
s u p p l i e s   c o m p r i s e   means  o p e r a t i v e   to  p r o v i d e   f o r   e l e c t r i c a l  
i s o l a t i o n   b e t w e e n   s a i d   power  l i n e   and  s a i d   o u t p u t s .  

6.  The  l i g h t i n g   s y s t e m   of  1  w h e r e i n   t he   m a g n i t u d e  
of  s a id   AC  v o l t a g e   does  not  exceed   abou t   30  Vol t   RMS. 

7.  The  l i g h t i n g   s y s t e m   of  1  w h e r e i n   t he   m a g n i t u d e  
of  the   c u r r e n t   drawn  from  one  of  s a i d   o u t p u t s   when  s u b j e c t e d  
to  a  s h o r t - c i r c u i t   d o e s  n o t   exceed   a b o u t   8  Amp  RMS. 

8.  The  l i g h t i n g   sy · s t em  of  1  w h e r e i n   e a c h   of  s a i d  

o u t p u t s   is   c h a r a c t e r i z e d   by  h a v i n g   an  o p e n - c i r c u i t   v o l t a g e   a n d  

a  s h o r t - c i r c u i t   c u r r e n t ,   w i th   the  p r o d u c t   of  the  RMS  m a g n i t u d e s  
of  s a id   o p e n - c i r c u i t   v o l t a g e   and  s a i d   s h o r t - c i r c u i t   c u r r e n t   b e i n g  

on  the  o r d e r   of  100  V o l t - A m p e r e   or  l e s s .  

9.  The  l i g h t i n g   s y s t e m   of   1  w h e r e i n   t h e   c u r r e n t  

f l o w i n g   in  r e s p o n s e   to  s a i d   AC  v o l t a g e   is  s u b s t a n t i a l l y   in  p h a s e  
w i t h   s a i d   AC  v o l t a g e ,   t h e r e b y   p r o v i d i n g   f o r   a  n e a r   maximum  o f  

power  to  be  d e l i v e r e d   for  a  g i v e n   V o l t - A m p e r e   p r o d u c t .  

10.  The  l i g h t i n g   s y s t e m   of  1  w h e r e i n   s a i d   o u t p u t s  

c o m p r i s e   power  o u t p u t   r e c e p t a c l e   m e a n s .  

11.  The  l i g h t i n g   s y s t e m   of  10  w h e r e i n   s a i d   p l u r a l i t y  
of  c o n d u c t o r   w i r e - p a i r s   c o m p r i s e   e l e c t r i c a l   power   c o n n e c t i o n  

p l u g   m e a n s ,   s a i d   p l u g   means   b e i n g   o p e r a t i v e   to  be  r e c e i v e d   by 

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

12.  A  l i g h t i n g   sys t em  a d a p t e d   to  be  powered  from  an  o r d i n a r y  

e l e c t r i c   u t i l i t y   power  l i n e   and  c o m p r i s i n g :  

a  p l u r a l i t y   of  i n v e r t e r   power   s u p p l i e s ,   e a c h   of  s a i d  

power   s u p p l i e s   b e i n g   o p e r a t i v e   to  be  p o w e r e d   f rom  s a i d   p o w e r  
l i n e   and  to  p r o v i d e   a  number   of  s e p a r a t e   AC  v o l t a g e   o u t p u t s ,  

w i t h   e a c h   of  s a i d   AC  v o l t a g e   o u t p u t s   b e i n g   c h a r a c t e r i z e d   by:  ( i )  

b e i n g   n o n - c o u p l e d   to  each   o t h e r   one  of  s a i d   AC  v o l t a g e   o u t p u t s ,  

( i i )   b e i n g   e l e c t r i c a l l y   i s o l a t e d   from  s a i d   power  l i n e ,   and  ( i i i )  



b e i n g   of  a  f r e q u e n c y   s u b s t a n t i a l l y   h i g h e r   t h a n   t h a t   of  t h e  

v o l t a g e   on  s a i d   power  l i n e ;  

a  p l u r a l i t y   of  l i g h t i n g   u n i t s ,   each   of  s a i d   l i g h t i n g  
u n i t s   b e i n g   a d a p t e d   to  be  p o w e r e d   f rom  one  of  s a i d   AC  v o l t a g e  
o u t p u t s   by  way  of  but  a  s i n g l e   p a i r   of  c o n d u c t o r s ;   a n d  

a  p l u r a l i t y   of  c o n d u c t o r   w i r e - p a i r s ,   e a c h   of  s a i d  

w i r e - p a i r s   b e i n g   o p e r a t i v e   to  p r o v i d e   s u f f i c i e n t   e l e c t r i c a l  
c o n n e c t i o n   b e t w e e n   one  of  s a i d   l i g h t i n g   u n i t s   and  one  of  s a i d  

AC  v o l t a g e   o u t p u t s .  

13.  The  l i g h t i n g   s y s t e m   of  12  w h e r e i n   e a c h   of  s a i d  
AC  v o l t a g e   o u t p u t s   is  a d d i t i o n a l l y   c h a r a c t e r i z e d   by  h a v i n g   a n  
i n d u c t i v e   i n t e r n a l   r e a c t a n c e .  

14.  The  l i g h t i n g   s y s t e m   of  13  w h e r e i n   s a i d   i n t e r n a l  

r e a c t a n c e   is  o p e r a b l e   to  p r e v e n t   t he   m a g n i t u d e   of  the  c u r r e n t  
d r a w n   f r o m   one  of  s a i d   o u t p u t s ,   when  s u b j e c t e d   to  a  s h o r t  

c i r c u i t ,   from  e x c e e d i n g   a p p r o x i m a t e l y   8  Amp  RMS. 

15.  The  l i g h t i n g   s y s t e m   of  12  w h e r e i n   the  m a g n i t u d e  
of  s a i d   AC  v o l t a g e   does  not  exceed   a p p r o x i m a t e l y   30  Vo l t   RMS. 

16.  The  l i g h t i n g   s y s t e m   of  12  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   a  p l u r a l i t y   of  f l u o r e s c e n t   l amps ,   wi th   s a i d   l a m p s  
h a v i n g   i n c a n d e s c e n t   c a t h o d e s .  

17.  The  l i g h t i n g   s y s t e m   of  16  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   t r a n s f o r m e r   means   o p e r a t i v e   to  p r o v i d e   e l e c b r i c  

h e a t i n g   power  for   s a i d   i n c a n d e s c e n t   c a t h o d e s .  

18.  The  l i g h t i n g   s y s t e m   of  13  w h e r e i n   s a i d   l i g h t i n g  

u n i t s   c o m p r i s e   c a p a c i t o r   means  o p e r a t i v e   to  r e s o n a n t l y   i n t e r a c t  

wi th   s a i d   i n d u c t i v e   i n t e r n a l   r e a c t a n c e .  

19.  A  l i g h t i n g   sys t em  a d a p t e d   to  be  powered  from  an  o r d i n a r y  

e l e c t r i c   u t i l i t y   power  l i n e   and  c o m p r i s i n g :  



a  p l u r a l i t y   of  p o w e r   s u p p l i e s ,   e a c h   of  s a i d   p o w e r  
s u p p l i e s   b e i n g   o p e r a t i v e   to  be  powered  from  s a i d   power  l i n e   a n d  

to  p r o v i d e   an  AC  power   o u t p u t ,   s a i d   AC  power   o u t p u t   b e i n g   o f  

a  f r e q u e n c y   s u b s t a n t i a l l y   h i g h e r   t h a n   t h a t   of  t h e   v o l t a g e   o n  
s a i d   power  l i n e   and  be ing   p r o v i d e d   a c r o s s   a  p a i r   of  p r i m a r y   p o w e r  
o u t p u t   t e r m i n a l s ;   a n d  

for   each  of  s a i d   power  s u p p l i e s :  
a)  a  p l u r a l i t y   of  s u b s t a n t i a l l y   r e a c t i v e   i m p e d a n c e  

m e a n s ,   w i t h   one  e a c h   of  s a i d   i m p e d a n c e   means   b e i n g   c o u p l e d   i n  

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

one  of  a  p l u r a l i t y   of  p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s ;  
b)  a  number  of  l i g h t i n g   u n i t s ,   each  one  of  s a i d   l i g h t i n g  

u n i t s   h a v i n g   a  p a i r   of  power   i n p u t   t e r m i n a l s   and  be ing   a d a p t e d  
to   be  p o w e r e d   f rom  b u t   one  of  s a i d   p a i r s   of  s e c o n d a r y   p o w e r  
o u t p u t   t e r m i n a l s ;   a n d  

c)  a  p l u r a l i t y   of  c o n d u c t o r   w i r e - p a i r s ,   e a c h   of  s a i d  

w i r e - p a i r s   b e i n g   o p e r a t i v e   to  p e r m i t   e l e c t r i c a l   c o n n e c t i o n  
b e t w e e n   the   p a i r   of  power  i n p u t   t e r m i n a l s   of  one  of  s a i d   l i g h t i n g  
u n i t s   and  one  of  s a i d   p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s .  

20.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   f l u o r e s c e n t   l amps ,   s a i d   f l u o r e s c e n t   lamps  h a v i n g  
t h e r m i o n i c   c a t h o d e s .  

21.  The  l i g h t i n g   s y s t e m   of  20  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   t r a n s f o r m e r   means   o p e r a t i v e   to  p r o v i d e   h e a t i n g  

power  for   s a i d   c a t h o d e s ,  

22.   The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   at  l e a s t   o n e  
of   s a i d   l i g h t i n g   u n i t s   c o m p r i s e s   a  r e a c t i v e   i m p e d a n c e   m e a n s  

o p e r a t i v e   to  at   l e a s t   p a r t i a l l y   c a n c e l   t he   p h a s e   d i s p l a c e m e n t  
c a u s e d   by  the  r e a c t i v e   impedance   means  t h a t   is  c o u p l e d   in  c i r c u i t  

b e t w e e n   s a i d   p a i r   of  p r i m a r y   power  o u t p u t   t e r m i n a l s   and  the  o n e  
of  s a i d   p l u r a l i t y   of  p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s  
t h a t   is  p r o v i d i n g   power  to  s a i d   one  of  s a i d   l i g h t i n g   u n i t s .  



23.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   at   l e a s t   o n e  
of  s a i d   l i g h t i n g   u n i t s   c o m p r i s e s   a  r e a c t i v e   i m p e d a n c e   m e a n s  

o p e r a t i v e   to  r e s o n a n t l y   i n t e r a c t   w i t h   t he   r e a c t i v e   i m p e d a n c e  
means   t h a t   is  c o u p l e d   in  c i r c u i t   b e t w e e n   s a i d   p a i r   of  p r i m a r y  

power   o u t p u t   t e r m i n a l s   and  the   one  of  s a i d   p l u r a l i t y   of  p a i r s  
of  s e c o n d a r y   power   o u t p u t   t e r m i n a l s   t h a t   is  p r o v i d i n g   power  t o  
s a id   one  of  s a id   l i g h t i n g   u n i t s .  

24 .   The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   s a i d   p o w e r  
s u p p l i e s   c o m p r i s e   means   o p e r a t i v e   to  p r o v i d e   f o r   e l e c t r i c a l  
i s o l a t i o n   b e t w e e n   s a i d   power  l i n e   and  s a i d   p a i r   of  p r i m a r y   p o w e r  
o u t p u t   t e r m i n a l s .  

25.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   a t   l e a s t   o n e  
of  s a i d   s u b s t a n t i a l l y   r e a c t i v e   i m p e d a n c e   means  is  o p e r a t i v e   t o  

p r e v e n t   t h e   c u r r e n t   d r a w n   from  one  of  s a i d   p a i r s   of  s e c o n d a r y  
p o w e r   o u t p u t   t e r m i n a l s ,   when  s a i d   power   o u t p u t   t e r m i n a l s   a r e  

s h o r t c i r c u i t e d ,   from  e x c e e d i n g   a p p r o x i m a t e l y   8  Amp  RMS. 

26.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   the  m a g n i t u d e  
of  t he   v o l t a g e   p r o v i d e d   a c r o s s   a t   l e a s t   one  of  s a i d   p l u r a l i t y  
of  p a i r s   of  s e c o n d a r y   power   o u t p u t   t e r m i n a l s   d o e s   no t   e x c e e d  

a p p r o x i m a t e l y   30  Vol t   RMS. 

27.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   s a i d   p l u r a l i t y  
of   p a i r s   of  s e c o n d a r y   power   o u t p u t   t e r m i n a l s   c o m p r i s e   p o w e r  
o u t p u t   r e c e p t a c l e   means  c o n n e c t e d   in  c i r c u i t   t h e r e w i t h .  

28.  The  l i g h t i n g   s y s t e m   of  27  w h e r e i n   s a i d   p l u r a l i t y  
of  c o n d u c t o r   w i r e - p a i r s   c o m p r i s e   e l e c t r i c a l   p l u g   m e a n s ,   s a i d  

p l u g   means   b e i n g   o p e r a t i v e   to  be  r e c e i v e d   by  s a i d   power  o u t p u t  

r e c e p t a c l e   means   and  to  p r o v i d e   f o r   d i s c o n n e c t a b l e   e l e c t r i c a l  

c o n n e c t i o n s   t h e r e b e t w e e n .  



29.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n :  

s a i d   l i g h t i n g   u n i t s   c o m p r i s e   e l e c t r i c a l   power   i n p u t  
r e c e p t a c l e   means   c o n n e c t e d   in  e l e c t r i c a l   c i r c u i t   wi th   s a id   p a i r  
of  power  i n p u t   t e r m i n a l s ;   a n d  

s a i d   p l u r a l i t y   of   c o n d u c t o r   w i r e - p a i r s   c o m p r i s e  
e l e c t r i c a l   p l u g   means   o p e r a t i v e   to  p r o v i d e   f o r   d i s c o n n e c t a b l e  
e l e c t r i c a l   c o n n e c t i o n s   b e t w e e n   s a i d   c o n d u c t o r   w i r e   p a i r s   a n d  
s a i d   l i g h t i n g   u n i t s .  

30.  The  l i g h t i n g   s y s t e m   of  19  w h e r e i n   the  V o l t - A m p e r e  

p r o d u c t   a v a i l a b l e   f r o m  o n e   of  s a i d   p a i r s   of  s e c o n d a r y   p o w e r  
o u t p u t   t e r m i n a l s   i s   l i m i t e d   to  a  m a g n i t u d e   not  e x c e e d i n g   a b o u t  
100  V o l t - A m p e r e ,   t h e   V o l t - A m p e r e   p r o d u c t   b e i n g   d e f i n e d   as  t h e  

p r o d u c t  o f   t he   RMS  m a g n i t u d e s   of  t he   o p e n - c i r c u i t   v o l t a g e ' a n d  
the   s h o r t - c i r c u i t   c u r r e n t   of  one  of  s a i d   p a i r s   of  s e c o n d a r y   p o w e r  
o u t p u t   t e r m i n a l s .  

31 .   The  l i g h t i n g   s y s t e m   of  19  in  w h i c h   s a i d   p o w e r  
s u p p l i e s   c o m p r i s e   i n v e r t e r   m e a n s .  

32.  A  l i g h t i n g   s y s t e m   a d a p t e d   to  be  powered   from  an  o r d i n a r y  
e l e c t r i c   u t i l i t y   power  l i n e   and  c o m p r i s i n g :  

a  p o w e r   s u p p l y   o p e r a t i v e   to  c o n n e c t   w i t h   s a i d   p o w e r  
l i n e   and  to  c o n v e r t   p o w e r   d rawn  t h e r e f r o m   to  an  AC  v o l t a g e  

o u t p u t ,   s a i d   AC  v o l t a g e   b e i n g :   ( i )   of  a  f r e q u e n c y   s u b s t a n t i a l l y  

h i g h e r   t h a n   t h a t   of  t he   v o l t a g e   on  s a i d   power   l i n e ,   and  ( i i )  

made  a v a i l a b l e   a c r o s s   a  p a i r   of  p r i m a r y   o u t p u t   t e r m i n a l s ;  

a  p l u r a l i t y   of  s u b s t a n t i a l l y   r e a c t i v e   impedance   m e a n s ,  
w i t h   one  each   of  s a i d   i m p e d a n c e   means  be ing   c o n n e c t e d   in  c i r c u i t  

b e t w e e n   s a i d   p a i r   of  p r i m a r y   power   o u t p u t   t e r m i n a l s   and  one  o f  

a  p l u r a l i t y   of  p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s ;  

a  p l u r a l i t y   of  l i g h t i n g   u n i t s ,   each  one  of  s a i d   l i g h t i n g  
u n i t s   h a v i n g   a  p a i r   of  power   i n p u t   t e r m i n a l s   and  be ing   a d a p t e d  
to  be  o p e r a t e d   f rom  bu t   one  of  s a i d   p a i r s   of  s e c o n d a r y   p o w e r  
o u t p u t   t e r m i n a l s ;   a n d  

a  p l u r a l i t y   of  c o n d u c t o r   w i r e - p a i r s ,   each  one  of  s a i d  

w i r e - p a i r s   b e i n g   o p e r a t i v e   to  e f f e c t   e l e c t r i c a l   c o n n e c t i o n  



b e t w e e n   the  p a i r   of  power  i n p u t   t e r m i n a l s   of  one  of  s a i d   l i g h t i n g  
u n i t s   and  one  of  s a i d   p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s .  

33.  The  l i g h t i n g   s y s t e m   of  32  w h e r e i n   s a i d   p a i r s   o f  

s e c o n d a r y   power   o u t p u t   t e r m i n a l s   are   n o n - c o u p l e d   to  each  o t h e r ,  
t h e r e b y   p r e v e n t i n g   the  l o a d i n g   of  one  of  s a i d   p a i r s   of  s e c o n d a r y  

p o w e r   o u t p u t   t e r m i n a l s   f rom  a f f e c t i n g   t h e   power   s u p p l i e d   by  

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



34.  The  l i g h t i n g   s y s t e m   of  32  and  means  o p e r a t i v e  
to  p r o v i d e   e l e c t r i c a l   i s o l a t i o n   b e t w e e n   s a i d   power  l i n e   and  s a i d  

p a i r s   of  s e c o n d a r y   power  o u t p u t   t e r m i n a l s .  

35 .   The  l i g h t i n g   - s y s t e m   of  34  w h e r e i n   s a i d   p o w e r  
s u p p l y   c o m p r i s e s   s a i d   means  o p e r a t i v e   to  p r o v i d e   s a i d   e l e c t r i c a l  

' i s o l a t i o n .  

36.  The  l i g h t i n g   s y s t e m   of  32  w h e r e i n   each   of  s a i d  

p a i r s   of  s e c o n d a r y   power   o u t p u t   t e r m i n a l s   is  c h a r a c t e r i z e d   by  
h a v i n g   an  a v a i l a b l e   V o l t - A m p e r e   p r o d u c t   on  the   o r d e r   of  a b o u t  
100  V o l t - A m p e r e   or  l e s s ,   s a i d   V o l t - A m p e r e   p r o d u c t   be ing   d e f i n e d  
f o r   e a c h   of  s a i d   p a i r s   of  s e c o n d a r y   power   o u t p u t   t e r m i n a l s   a s  
t h e   p r o d u c t   of  t he   RMS  m a g n i t u d e s   of  i t s   o p e n - c i r c u i t   v o l t a g e  
and  i t s   s h o r t - c i r c u i t   c u r r e n t .  

37.  The  l i g h t i n g   s y s t e m   of  36  w h e r e i n   s a i d   l i g h t i n g  
u n i t s   c o m p r i s e   f l u o r e s c e n t   l a m p s ,   and  whe re   t he   V o l t - A m p e r e  
p r o d u c t   r e q u i r e d   f o r   p r o p e r   o p e r a t i o n   of  s a i d   l i g h t i n g   u n i t s  

is   a p p r o x i m a t e l y   e q u a l   to  or  l e s s   t h a n   the  V o l t - A m p e r e   p r o d u c t  
a v a i l a b l e   from  one  of  s a i d   s e c o n d a r y   power   o u t p u t   t e r m i n a l s ,  
t h e   V o l t - A m p e r e   p r o d u c t   r e q u i r e d   f o r   p r o p e r   o p e r a t i o n   of  s a i d  

l i g h t i n g   u n i t s   be ing   d e f i n e d   as  the  p r o d u c t   of  the  RMS  m a g n i t u d e s  
of   t h e   v o l t a g e   r e q u i r e d   f o r   s t a r t i n g   t he   f l u o r e s c e n t   l a m p s  
t h e r e i n   and  the  c u r r e n t   r e q u i r e d   for  r u n n i n g   the  same  l a m p s .  

38.   A  l i g h t i n g   u n i t   a d a p t e d   to  be  p o w e r e d   f rom  a  s o u r c e  

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

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

p r o d u c t   of  t he   RMS  m a g n i t u d e s   of  s a i d   v o l t a g e   and  s a i d   c u r r e n t  

b e i n g   on  the   o r d e r   of  100  V o l t - A m p e r e   or  l e s s ,   s a i d   l i g h t i n g  

u n i t   c o m p r i s i n g :  

power   i n p u t   t e r m i n a l s   o p e r a t i v e   to  c o n n e c t   w i t h   s a i d  

s o u r c e   of  AC  v o l t a g e ;  

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

t h e r m i o n i c   c a t h o d e s ;   a n d  



t r a n s f o r m e r   o p e r a t i v e   to  p r o v i d e   e l e c t r i c a l   c o n n e c t i o n  
b e t w e e n   s a i d   power   i n p u t   t e r m i n a l s   and  s a i d   s e t   of  f l u o r e s c e n t  
l a m p s ,   as  w e l l   as  to  t r a n s f o r m   t h e   v o l t a g e   and  c u r r e n t  
c h a r a c t e r i s t i c s   of  s a i d   s e t   of  f l u o r e s c e n t   lamps  so  as  to  p e r m i t  
t he   f l u o r e s c e n t   l amps   to  be  p r o p e r l y   o p e r a t e d   from  s a i d   s o u r c e  
of  AC  v o l t a g e .  

39.  The  l i g h t i n g   u n i t   of  38  w h e r e i n   s a i d   t r a n s f o r m e r  
is  a l s o   o p e r a t i v e   to  p r o v i d e   h e a t i n g   power  for   s a i d   c a t h o d e s .  

40.   A  l i g h t i n g   u n i t   a d a p t e d   to  be  p o w e r e d   from  a  s o u r c e  
of  AC  v o l t a g e ,   s a i d   s o u r c e   h a v i n g   a  s u b s t a n t i a l l y   r e a c t i v e  

i n t e r n a l   s o u r c e   i m p e d a n c e   and  b e i n g   c h a r a c t e r i z e d   by  h a v i n g   a n  

o p e n - c i r c u i t   s o u r c e   v o l t a g e   and  a  s h o r t - c i r c u i t   s o u r c e   c u r r e n t ,  
w i t h   t h e   p r o d u c t   of  t he   RMS  m a g n i t u d e s   of  s a i d   o p e n - c i r c u i t  

s o u r c e   v o l t a g e   and  s a i d   s h o r t - c i r c u i t   s o u r c e   c u r r e n t   be ing   on 

t h e   o r d e r   of  100  V o l t - A m p e r e   or  l e s s ,   s a i d   l i g h t i n g   u n i t  

c o m p r i s i n g :  
a  p a i r   of  power   i n p u t   t e r m i n a l s   o p e r a t i v e   to  p r o v i d e  

c o n n e c t i o n   with  s a i d   s o u r c e   of  AC  v o l t a g e ;  

a  f l u o r e s c e n t   l amp ,   s a i d   lamp  r e q u i r i n g   for   i t s   p r o p e r  
o p e r a t i o n   a  s u p p l y   of  AC  v o l t a g e ,   w i t h   s a i d   s u p p l y   h a v i n g :   ( i )  

an  o p e n - c i r c u i t   s u p p l y   v o l t a g e   of  RMS  m a g n i t u d e   d i f f e r e n t   t h a n  

t h a t   of  s a i d   o p e n - c i r c u i t   s o u r c e   v o l t a g e ,   and  ( i i )   an  i n t e r n a l  

s u p p l y   i m p e d a n c e   o p e r a t i v e   to  l i m i t   a n d  s t a b i l i z e   the  c u r r e n t  

p r o v i d e d   to  the  lamp;  a n d  

t r a n s f o r m e r   and  i m p e d a n c e   m a t c h i n g   means  c o n n e c t e d   i n  

c i r c u i t   b e t w e e n   s a i d   p a i r   of  power   i n p u t   t e r m i n a l s   and  s a i d  

f l u o r e c e n t   l amp ,   s a i d   t r a n s f o r m e r   and  impedance   m a t c h i n g   m e a n s  

b e i n g   o p e r a t i v e   to  c o n v e r t :   ( i )   s a i d   o p e n - c i r c u i t   s o u r c e   v o l t a g e  

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

s u p p l y   v o l t a g e ,   and  ( i i )   s a i d   s o u r c e   i m p e d a n c e   to  a  m a g n i t u d e  

s u b s t a n t i a l l y   e q u a l   to  t h a t   of  s a i d   s u p p l y   i m p e d a n c e .  

41.  The  l i g h t i n g   u n i t   of  40  w h e r e i n   s a i d   i m p e d a n c e  

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



42.  A  f l u o r e s c e n t   l i g h t i n g   u n i t   a d a p t e d   to  be  powered  f r o m  

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

i m p e d a n c e   and  b e i n g   c h a r a c t e r i z e d   by  h a v i n g   an  o p e n - c i r c u i t  

v o l t a g e   no t   h i g h e r   t h a n   a b o u t   30  V o l t   RMS,  s a i d   l i g h t i n g   u n i t  

c o m p r i s i n g :  

a  p a i r   of  power   i n p u t   t e r m i n a l s   o p e r a t i v e   to  c o n n e c t  

wi th   s a i d   s o u r c e   of  AC  v o l t a g e ;  

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

c a t h o d e s ;  

c a p a c i t o r   m e a n s   c o n n e c t e d   in   c i r c u i t   w i t h   s a i d  

f l u o r e s c e n t   lamp;  a n d  

t r a n s f o r m e r   meann  c o n n e c t e d   in  c i r c u i t   b e t w e e n   s a i d  

p a i r   of  power   i n p u t   t e r m i n a l s   and  s a i d   f l u o r e s c e n t   lamp,  s a i d  

t r a n s f o r m e r   means   b e i n g   o p e r a t i v e   to  t r a n s f o r m   the  AC  v o l t a g e  

p r o v i d e d   to  s a i d   p a i r   of  i n p u t   t e r m i n a l s   by  s a i d   s o u r c e   to  a  

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

lamp,  s a i d   m a g n i t u d e   be ing   l a r g e r   than  30  Vol t   RMS. 

43.  A  f l u o r e s c e n t   l i g h t i n g   means  a d a p t e d   to  be  powered  f r o m  

a  s o u r c e   of  AC  v o l t a g e ,   s a id   s o u r c e   hav ing   an  i n d u c t i v e   i n t e r n a l  

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

from  s a i d   s o u r c e   to  a  m a g n i t u d e   not   h i g h e r   t h a n   a p p r o x i m a t e l y  
8  Amp  RMS,  s a i d   l i g h t i n g m e a n s   c o m p r i s i n g :  

a  p a i r   of  power   i n p u t   t e r m i n a l s   o p e r a t i v e   to  c o n n e c t  
wi th   s a id   s o u r c e   of  AC  v o l t a g e ;  

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

a  t r a n s f o r m e r   means  c o n n e c t e d   in  c i r c u i t   wi th   s a i d   p a i r  
of  power   i n p u t   t e r m i n a l s   and  o p e r a t i v e   to  p r o v i d e   t h e   p r o p e r  
o p e r a t i n g   v o l t a g e s   and  c u r r e n t s   to  s a i d   l amp,   i n c l u d i n g   t h e  

p r o v i s i o n   of  c a t h o d e   v o l t a g e s .  

44.  The  l i g h t i n g   means   of  43  whe re in   a  c a p a c i t o r   i s  

c o n n e c t e d   in  c i r c u i t   w i t h   s a i d   f l u o r e s c e n t   lamp,  s a i d   c a p a c i t o r  
b e i n g   o p e r a t i v e   to  i m p r o v e   the   power   f a c t o r   of  the  power  d r a w n  

by  s a id   l i g h t i n g   means  from  s a i d   s o u r c e   of  AC  v o l t a g e .  



45.  A  l i g h t i n g   f i x t u r e   a d a p t e d   to  be  powered  from  a  s o u r c e  
of  AC  v o l t a g e ,   s a i d   s o u r c e   h a v i n g   an  i n d u c t i v e   i n t e r n a l   i m p e d a n c e  

o p e r a t i v e   to  l i m i t   the   V o l t - A m p e r e   p r o d u c t   a v a i l a b l e   from  s a i d  

s o u r c e   to  a p p r o x i m a t e l y   100  V o l t - A m p e r e   or  l e s s ,   s a i d   V o l t - A m p e r e  
p r o d u c t   b e i n g   d e f i n e d   as  t he   p r o d u c t   of  the   RMS  m a g n i t u d e s   o f  

t he   o p e n - c i r c u i t   v o l t a g e   and  t h e   s h o r t - c i r c u i t   c u r r e n t   of  s a i d  

s o u r c e ,   s a i d   f i x t u r e   c o m p r i s i n g :  

r e c e p t a c l e   means  o p e r a t i v e   to  c o n n e c t   w i th   s a i d   s o u r c e ;  

l a m p   m e a n s   h a v i n g   v o l t a g e   a n d   i m p e d a n c e  

c h a r a c t e r i s t i c s ;   a n d  

t r a n s f o r m e r   means  c o n n e c t e d   in  c i r c u i t   b e t w e e n   s a i d  

power   r e c e p t a c l e   and  s a i d   lamp  m e a n s ,   s a i d   t r a n s f o r m e r   m e a n s  

b e i n g   o p e r a t i v e   to  ma tch   the  v o l t a g e   and  impedance   of  s a i d   l a m p  
to  the  v o l t a g e   and  impedance   c h a r a c t e r i s t i c s   of  s a i d   s o u r c e .  

46.  The  l i g h t i n g   f i x t u r e   of  45  w h e r e i n   s a i d   lamp  m e a n s  

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

4 7 .   The   l i g h t i n g   f i x t u r e   o f   46  w h e r e i n   s a i d  

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

v o l t a g e   power  fo r   h e a t i n g   s a i d   c a t h o d e s .  

48.  The  l i g h t i n g   f i x t u r e   of  44  c o m p r i s i n g   a  c a p a c i t o r  

means   c o n n e c t e d   in  c i r c u i t   wi th   s a i d   lamp  means,   s a i d   c a p a c i t o r  

means   b e i n g   o p e r a t i v e   to  i m p r o v e   t he   power  f a c t o r   of  the  p o w e r  
drawn  by  s a i d   f i x t u r e   from  s a i d   s o u r c e .  

49.  A  f l u o r e s c e n t   l i g h t i n g   u n i t   a d a p t e d   to  be  powered  f r o m  
a  s o u r c e   of  c u r r e n t - l i m i t e d   AC  v o l t a g e   and  c o m p r i s i n g :  

r e c e p t a c l e   means  o p e r a t i v e   to  c o n n e c t   wi th   s a i d   s o u r c e ;  
f l u o r e s c e n t   lamp  m e a n s ;  
c a p a c i t o r   m e a n s   c o n n e c t e d   in  c i r c u i t   w i t h   s a i d  

f l u o r e s c e n t   l amp  m e a n s ,   t h e r e b y   f o r m i n g   a  l a m p - c a p a c i t o r  
c o m b i n a t i o n ;   a n d  

t r a n s f o r m e r   m e a n s   c o n n e c t e d   in  c i r c u i t   w i t h   s a i d  
r e c e p t a c l e   m e a n s   and  s a i d   l a m p - c a p a c i t o r   c o m b i n a t i o n ,   s a i d  
t r a n s f o r m e r   means   b e i n g   o p e r a t i v e   to  t r a n s f o r m   the   m a g n i t u d e  



of  t he   c o m p l e x   i m p e d a n c e   r e p r e s e n t e d   to  s a i d   r e c e p t a c l e   m e a n s  
by  s a i d   l a m p - c a p a c i t o r   c o m b i n a t i o n   s u b s t a n t i a l l y   w i t h o u t   c h a n g i n g  
the  phase   c h a r a c t e r i s t i c s   of  s a i d   complex   i m p e d a n c e .  

50.  A  l i g h t i n g   sys t em  a d a p t e d   to  be  powered  from  an  o r d i n a r y  
e l e c t r i c   u t i l i t y   power  l i n e   and  c o m p r i s i n g :  

e  a  p o w e r   s u p p l y   o p e r a t i v e   to  c o n n e c t   w i t h   s a i d   p o w e r  
l i n e   and  to  p r o v i d e   a c r o s s   a  p a i r   of  p r i m a r y   o u t p u t   t e r m i n a l s  

an  AC  v o l t a g e   of  f r e q u e n c y   s u b s t a n t i a l l y   h i g h e r   than   t h a t   o f  
the  v o l t a g e   on  s a i d   power  l i n e ;  

a  p l u r a l i t y   of  s u b s t a n t i a l l y   i n d u c t i v e   r e a c t a n c e   m e a n s ,  
w i t h   one  of  s a i d   i n d u c t i v e   r e a c t a n c e   means   b e i n g   c o n n e c t e d   i n  
c i r c u i t   b e t w e e n   s a i d   p a i r   of  p r i m a r y   o u t p u t   t e r m i n a l s   and  e a c h  
one  of  a  p l u r a l i t y   of  p a i r s   of  s e c o n d a r y   o u t p u t   t e r m i n a l s ;  

a  p l u r a l i t y   of  l i g h t i n g   u n i t s ,   w i t h   e a c h   one  of  s a i d  
l i g h t i n g   u n i t s   h a v i n g :   ( i )   a  p a i r   of  i n p u t   t e r m i n a l s ,   ( i i )   l amp  

m e a n s ,   ( i i i )   c a p a c i t o r   means  c o n n e c t e d   in  c i r c u i t   wi th   s a id   l amp  
means  to  form  a  l a m p - c a p a c i t o r   c o m b i n a t i o n ,   and  ( i v )   t r a n s f o r m e r  
means   c o n n e c t e d   in  c i r c u i t   b e t w e e n   s a i d   i n p u t   t e r m i n a l s   and  s a i d  
l a m p - c a p a c i t o r   c o m b i n a t i o n ;   a n d  

a  p l u r a l i t y   of  c o n d u c t o r   w i r e - p a i r s ,   each  one  of  s a i d  
w i r e   p a i r s   b e i n g   o p e r a t i v e   to  e f f e c t   e l e c t r i c a l   c o n n e c t i o n  
b e t w e e n   the  p a i r   of  i n p u t   t e r m i n a l s   of  one  of  s a i d   l i g h t i n g   u n i t s  
and  one  of  s a i d   p a i r s   of  s e c o n d a r y   o u t p u t   t e r m i n a l s .  

51.  The  l i g h t i n g   s y s t e m   of  50  w h e r e i n   each   of  s a i d  

p a i r s   of  s e c o n d a r y   o u t p u t   t e r m i n a l s   is   o p e r a t i v e   to  p r o v i d e   a  
maximum  V o l t - A m p e r e   p r o d u c t   on  t he   o r d e r   of  100  V o l t - A m p e r e   o r  
l e s s ,   s a i d   maximum  V o l t - A m p e r e   p r o d u c t   b e i n g   d e f i n e d   as  t h e  

p r o d u c t   of  the   RMS  m a g n i t u d e s   of  the  o p e n - c i r c u i t   v o l t a g e   a c r o s s  
o n e   of   s a i d   p a i r s   of  s e c o n d a r y   o u t p u t   t e r m i n a l s   and  t h e  
s h o r t - c i r c u i t   c u r r e n t   a v a i l a b l e   from  t h o s e   same  t e r m i n a l s .  

52.  The  s y s t e m   of  51  c o m p r i s i n g   e l e c t r i c a l   i s o l a t i o n  

b e t w e e n   s a i d   s e c o n d a r y   o u t p u t   t e r m i n a l s   and  s a i d   power  l i n e .  



1.  A  l i g h t i n g   sy s t em  a d a p t e d   to  be  powered   from  an  o r d i n a r y  
e l e c t r i c   u t i l i t y   power   l i n e   and  s u i t a b l e   to   p r o v i d e   g e n e r a l  
a n d / o r   s p e c i a l   l i g h t i n g   in   a  b u i l d i n g   i n t e n d e d   f o r   h u m a n  

o c c u p a n c y ,   s a i d   sy s t em  c o m p r i s i n g :  

a  n u m b e r   of  c e n t r a l   p o w e r   c o n d i t i o n e r s   c o n n e c t e d   w i t h  
s a i d   power   l i n e   a t   s p a c e d - a p a r t   p o i n t s   t h e r e a l o n g ,   each  of  s a i d  
c e n t r a l   p o w e r   c o n d i t i o n e r s   h a v i n g   a  p l u r a l i t y   of  s e p a r a t e   V o l t -  

A m p e r e - l i m i t e d   power   o u t p u t s ,   e a c h   s u c h   o u t p u t   b e i n g   l i m i t e d  

to   a  maximum  V o l t - A m p e r e   p r o d u c t   e x t r a c t a b l e   t h e r e f r o m   to   a n  
a m o u n t   t h a t   u n d e r   n o r m a l l y   e n c o u n t e r e d   c i r c u m s t a n c e s   in  s u c h  

a  b u i l d i n g   may  be  c o n s i d e r e d   s a f e   f r o m   a  f i r e - i n i t i a t i o n  

v i e w p o i n t ;  
a  s e t   of  l i g h t i n g   f i x t u r e s   fo r   each  c e n t r a l   power  s u p p l y ,  

e a c h   l i g h t i n g   f i x t u r e   h a v i n g :   i)  an  e l e c t r i c   lamp,  i i )   m a t c h i n g  

means   c o n n e c t e d   w i t h   s a i d   lamp  and  o p e r a t i v e   to   match   the   i n p u t  
c h a r a c t e r i s t i c s   of  s a i d   lamp  to  t h e   o u t p u t   c h a r a c t e r i s t i c s   o f  

one  of  s a i d   p o w e r   o u t p u t s ,   and  i i i )   t e r m i n a l   means   c o n n e c t e d  

in   c i r c u i t   w i t h   s a i d   m a t c h i n g   means   and  o p e r a t i v e   to  r e c e i v e  

the   e l e c t r i c a l   o u t p u t   from  one  of  s a i d   power  o u t p u t s ;   a n d  

c o n n e c t   c o r d s   o p e r a t i v e   to   p r o v i d e   c o n n e c t i o n s   of  s a i d  

l i g h t i n g   f i x t u r e s   to   s a i d   V o l t - A m p e r e - l i m i t e d   p o w e r   o u t p u t s ,  
w i t h   each   one  of  t h e s e   c o n n e c t   c o r d s   b e i n g   used  fo r   c o n n e c t i n g  
b e t w e e n   one  of  s a i d   power   o u t p u t s   and  the   t e r m i n a l   means  of  o n e  

of  s a i d   l i g h t i n g   f i x t u r e s .  



2.  The  s y s t e m   of  C l a i m   1  w h e r e i n   s a i d   V o l t - A m p e r e   p r o d u c t  
i s   l i m i t e d   t o   an  a m o u n t   t h a t   i s   c o n s i d e r e d   s a f e   f rom  a  f i r e  
i n i t i a t i o n   s t a n d p o i n t   in  a c c o r d a n c e   w i t h   g e n e r a l l y   a c c e p t e d  
g u i d e l i n e s ,   s u c h   as  or  s i m i l a r   to   t h o s e   s p e c i f i e d   for   C la s s   2 
and  C l a s s   3  c i r c u i t s   in  ARTICLE  725  of  the  NATIONAL  ELECTRICAL 
CODE  p u b l i s h e d   by  NATIONAL  FIRE  PROTECTION  ASSOCIATION,  Q u i n c y ,  
M a s s a c h u s e t t s ,   U n i t e d   S t a t e s   of  A m e r i c a .  

3.  The  s y s t e m   of  C l a i m   1  w h e r e i n   t h e   v o l t a g e   a t   e a c h   o f  

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

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

a c c o r d a n c e   w i th   g e n e r a l l y   a c c e p t e d   g u i d e l i n e s ,   such  as  or  s i m i l a r  

to   t h o s e   s p e c i f i e d   f o r   C l a s s   2  c i r c u i t s   in  ARTICLE  725  of  t h e  
NATIONAL  ELECTRICAL  CODE  p u b l i s h e d   by  NATIONAL  FIRE  PROTECTION 

ASSOCIATION,  Quincy ,   M a s s a c h u s e t t s ,   U n i t e d   S t a t e s   of  A m e r i c a .  

4.  The  s y s t e m   of   C l a i m   1  w h e r e i n   a t   l e a s t   one  of  s a i d  

c e n t r a l   p o w e r   c o n d i t i o n e r s   c o m p r i s e s   f r e q u e n c y   c o n v e r s i o n   means  
o p e r a t i v e   to   make  t h e   f r e q u e n c y   of   the   v o l t a g e   p r o v i d e d   at  i t s  

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

p r e s e n t   on  s a i d   o r d i n a r y   e l e c t r i c   u t i l i t y   power  l i n e .  

5.  The  s y s t e m   of   C l a i m   1  w h e r e i n   a t   . l e a s t   one  of  s a i d  

c e n t r a l   p o w e r   c o n d i t i o n e r s   c o m p r i s e s   impedance   means  o p e r a t i v e  
to   c a u s e   e a c h   of  i t s   s e p a r a t e   p o w e r   o u t p u t s   to   be  m a n i f e s t l y  
l i m i t e d   in   t e r m s   of  t h e   maximum  V o l t - A m p e r e   p r o d u c t   e x t r a c t a b l e  

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

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

v i e w p o i n t .  

6.  The  s y s t e m   of  C l a i m   1  w h e r e i n   s a i d   e l e c t r i c   lamp  is  a  

gas   d i s c h a r g e   l amp,   and  w h e r e i n   t h e   r e q u i s i t e   b a l l a s t i n g   f o r  

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

t h e   c e n t r a l   power   c o n d i t i o n e r   to   wh ich   the   p a r t i c u l a r   l i g h t i n g  
f i x t u r e   h a v i n g   t h i s   gas  d i s c h a r g e   lamp  is   c o n n e c t e d .  



7.  A  p o w e r   c o n d i t i o n e r   f o r   use   in   a  l i g h t i n g   s y s t e m   a n d  
o p e r a b l e   to  power  a  number  of  s e p a r a t e   l i g h t i n g   f i x t u r e s   s u i t a b l e  
to   p r o v i d e   g e n e r a l   a n d / o r   s p e c i a l   p u r p o s e   l i g h t i n g   in  s p a c e s  
used  fo r   human  o c c u p a n c y ,   s a i d   power  c o n d i t i o n e r   c o m p r i s i n g :  

m e a n s   f o r   c o n n e c t i n g   w i t h   and  to   be  p o w e r e d   f rom  a n  
o r d i n a r y   e l e c t r i c   u t i l i t y   power  l i n e ;   a n d  

.  m e a n s   t o   p r o v i d e   f o r   a  p l u r a l i t y   o f   s e p a r a t e  
V o l t - A m p e r e - l i m i t e d   p o w e r   o u t p u t s ,   each  such  power  o u t p u t   b e i n g  
o p e r a b l e   t o   c o n n e c t   w i t h   and  to   p o w e r   a t   l e a s t   one  of  s a i d  
l i g h t i n g   f i x t u r e s   w i t h   an  o u t p u t   t h a t   may  be  as  h i g h   as ,   b u t  
is   l i m i t e d   to  be  not   h i g h e r   t h a n ,   the   maximum  V o l t - A m p e r e   p r o d u c t  
t h a t   u n d e r   n o r m a l l y   e n c o u n t e r e d   c i r c u m s t a n c e s   in  such  a  b u i l d i n g  

may  be  c o n s i d e r e d   s a f e   from  a  f i r e - i n i t i a t i o n   v i e w p o i n t .  

8.  The  p o w e r   c o n d i t i o n e r   of  C l a i m   7  w h e r e i n   s a i d   maximum 

V o l t - A m p e r e   p r o d u c t   i s   l i m i t e d   to   an  amount  t h a t   is   c o n s i d e r e d  

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

g e n e r a l l y   a c c e p t e d   g u i d e l i n e s ,   s u c h   as  or  s i m i l a r   to   t h o s e  

s p e c i f i e d   f o r   C l a s s   2  and  C l a s s   3  c i r c u i t s   in  ARTICLE  725  o f  

t h e   NATIONAL  ELECTRICAL  CODE  p u b l i s h e d   by  NATIONAL  F I R E  

PROTECTION  ASSOCIATION,  Q u i n c y ,   M a s s a c h u s e t t s ,   U n i t e d   S t a t e s  

of  A m e r i c a .  

9.  The  p o w e r   c o n d i t i o n e r   of  C l a i m   7  c o m p r i s i n g   f r e q u e n c y  

c o n v e r s i o n   means  o p e r a t i v e   to  c ause   the  f r e q u e n c y   of  the  v o l t a g e  

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

t h a t   of  the   v o l t a g e   on  s a i d   e l e c t r i c   u t i l i t y   power  l i n e .  

10.  The  power   c o n d i t i o n e r   of  C l a i m   7  w h e r e i n   at  l e a s t   o n e  

of  s a i d   l i g h t i n g   f i x t u r e s   c o m p r i s e s   a  gas   d i s c h a r g e   lamp,  a n d  

w h e r e i n   a t   l e a s t   p a r t   of  t h e   b a l l a s t i n g   f u n c t i o n   for   t h i s   g a s  
d i s c h a r g e   lamp  is  a c c o m p l i s h e d   w i t h i n   s a i d   power  c o n d i t i o n e r .  
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