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This invention relates to distribution systems, more par 
ticularly to starting devices and circuits for electric dis 
charge devices supplied from busways and an object of the 
invention is the provision of simple, reliable and improved 
starting devices and circuits of this character. 
More speci?cally, the invention relates to busway dis 

tribution systems in which a plurality of electric discharge 
devices, such as ?uorescent lamps are supplied from the 
busway through ballast devices which are plugged into the 
busway at intervals, and a more speci?c object of the in 
vention is the simpli?cation of the circuitry of the ballast 
devices. 

In carrying the invention into effect in one form thereof, 
a plug-in busway is provided which comprises a pair of 
alternating current supply conductors mounted in spaced 
apart relationship within an elongated housing. A plu— 
rality of novel plug-in ballast units are plugged into the 
busway at longitudinally spaced apart points. Each of the 
ballast units is provided with a pair of input terminals each 
connected to a corresponding one of the busway conduc 
tors and each unit has a ?rst and second output terminal. 
:Each of the ballast units comprises a transformer having 
a primary winding connected to be supplied from the input 
terminals and a secondary winding that is included in a 
connection between the two output terminals. A plurality 
of electric discharge devices such as ?uorescent lamps, at 

ballast units, 
are mounted along the busway so that one ballast unit is 
common to each of two adjacent discharge devices. Elec 
trical connections are provided from the terminals of each 
‘of the electric discharge devices to appropriate output ter 
minals of two successive ballast units. 
For a better and more complete understanding of the 

invention reference should now be had to the following 
speci?cation and to the accompanying drawings of which: 
FIG. 1 is a view in perspective of a length of busway to 

gether with electric discharge devices and ballast units 
constituting an embodiment of the invention, 
FIG. 2 is a view in perspective of certain details of 

the invention, 
FIG. 3 is a simple schematic diagram of an embodiment 

of the invention, and 
FIG. 4 is a simple schematic diagram of a modi?cation. 
Referring now to the drawings and particularly to FIG. 

1, a length of busway 1 comprises an elongated housing 
alternating current supply 

conductors 3 and 4 are mounted in spaced apart relation 
ship. A plurality of plug-in ballast units 5, 6 and 7 are 
mounted in spaced apart relationship along the busway. 
Although only three ballast units are illustrated, a larger 
number is usually provided. The actual number employed 
will depend on the requirements of the installation. A plu~ 
rality of electric discharge devices such as ?uorescent 
‘lamps are mounted along the busway in longitudinal end 
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2 
to end relationship. At least one lamp is provided for 
each interval between two successive ballast units thereby 
to provide a common ballast unit for each two successive 
end to end mounted lamps. As shown in FIGS. 1 and 3 
a lamp 8 is positioned in the interval between successive 

_ ballast units 5 and 6 and lamp 9 is positioned in the inter 
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val between successive ballast units 6 and 7. Thus the 
ballast unit 6 is positionally common to the two successive 
lamps 8 and 9. It is also electrically connected to both 
lamps and therefore electrically common to both. In 
many installations more than one lamp is provided for 
each interval between successive ballast units. As shown 
in FIG. 3 a second lamp 10 is positioned in the interval 
between ballast units 5 and 6 and a second lamp 11 is posi 
tioned in the interval between ballast units 6 and 7. 
For the purpose of supporting lamps 8, 9, 10 and 11, 

a plurality of lamp holders 12, 13 and 14 are provided and 
additional similar holders (not shown) are provided for 
any additional lamps (not shown) that may be required 
for the installation. 

Since the lamp holders are preferably identical, only the 
lamp holder 13, which is typical, is described in detail. 
As illustrated in FIG. 2 it comprises a yoke member 15 
that is made of a suitable insulating material. Yoke 15 is 
provided with a centrally disposed plug-in member 16 that 
is provided with a pair of plug-in contact connectors 17 
for making electrical connection with the busway conduc 
tors 3‘ and 4. Only one of the contacts 17 is visible in 
FIG. 2; since the other is situated on the opposite side of 
the plug-in member 16. 
The bottom wall of busway housing 2 is provided with 

a longitudinal slot 2a through which the plug~in member 
16 may be inserted to e?ect contact of the connectors 17 
with the busway conductors 3 and 4. A channel 18 is 
formed in the bottom wallof the yoke for receiving a bal 
last unit. Lamp sockets 19 and 20 are provided in one 
side wall of the yoke for receiving contact terminals on the 
adjacent ends of lamps 8 and 10. Similar lamp sockets 
(not shown) are provided in the opposite sidewall of the 
yoke for receiving contact terminals on the adjacent ends 
of lamps 9 and 11. 
A plug-in receptacle 21 is provided in the bottom wall 

of the channel 18. Electrical connections (not shown in 
FIG. 2) are provided between appropriate contacts of 
receptacle 21 and plug-in connectors 17. Also, electrical 
connections are provided between appropriate contacts in 
receptacle 21 and corresponding lamp sockets in the yoke. 
The ballast 6 is provided with a socket 22 that plugs into 
the receptacle 21. Its plug-in contacts are connected to 
the input and output terminals of the ballast. The ballast 
unit may be secured to the busway housing by means of 
a bracket 23. Alternatively it may be secured to the lamp 
holder by means of a bracket 24. 
The lamps 8, 9, 10 and 11 are illustrated in FIG. 3 as 

being of the rapid start type. 'They are characterized by 
having cathodes which can be continuously heated to elec 
tron emission at voltages below the ionization voltage of 
the gas or vapor within the envelope. The lamps in FIG. 
3 are illustrated as having ?lament type cathodes. 
The ballast unit 6 is typical of the ballast 5 illustrated 

in FIG. 3 is enclosed in a metal case which is represented 
conventionally by the broken line rectangle 6a. It com 
prises a transformer 25 having a primary Winding 25a 
and a secondary winding 25b together with associated 
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electric circuit elements including a starting capacitor 26 
and a power capacitor 27. The primary winding 25a 
is connected through the socket 22 to the plug-in contact 
elements 17 which make contact with the busway conduc 
tors 3 and 4 when the plug-in member 16 is plugged into 
the busway. A voltage adding connection between the 
primary and secondary windings 25a and 25b is complet 
ed by connecting the two capacitors in series relationship 
between one of the input terminals 17a and one terminal 
of the secondary winding. The ballast unit has a pair of 
?rst output terminals 28 and 29 and a pair of second out 
put terminals 30 and 31. Each of these output terminals 
has two separate contacts. _ 
Each of- a pair of ?lament supply windings 25c and 25d 

has one of its terminals connected to the contacts of a 
corresponding terminal of primary winding 25a and has 
both its terminals connected to the contacts of a cor 
responding one of the ?rst output terminals 28 and 29. 
The transformer is also provided with a pair of isolated 
‘?lament supply windings 25c and 25f. The terminals of 
winding 25a are connected to the contacts of second out 
put terminal 30 and the terminals of winding 25]‘ are con 
nected to the contacts of second output terminal 31. 
An intermediate point 26a which is preferably the com 

mon terminal of capacitors 26 and 27 is connected by 
means of conductor 32 to one contact of second output 
terminal 30. Similarly the terminal of secondary winding 
25b that is remote from capacitor 27 is connected by 
means of conductor 33 to one contact of second output 
terminal 31. 
As thus connected, ?lament windings 25c and 25d sup 

ply the filamentary cathodes 10a and So at the adjacent 
ends of lamps \10 and 3 respectively and isolated ?lament 
windings 25c and 25]‘ supply the ?laments 11a and 9a at 
the adjacent ends of lamps 11 and 9 respectively. The op 
posite ends of lamps 10 and 8 are supplied by ?lament 
windings 25e and 25]‘ of ballast unit 5 and the opposite 
ends of lamps 11 and 9 are supplied by ?lament windings 
25c and 25d of ballast unit 7. It will be noted that the 
ballast unit 6 is electrically common to the left hand ad 
jacent lamps 10 and 8 and to the right hand adjacent 
lamps 11 and 9. Similarly each ballast unit in the suc 
cession, except the unit at either end, is electrically com 
mon to the adjacent lamps on either side. 
The operation of the system of FIGS. 1 and 3 is as 

follows: 
With the busway energized, the transformer primary 

windings 25a of all ballast units connected to the busway _ 
will be energize-d and a voltage will appear across each of 
the secondary windings 25b. The cathodes of all lamps 
connected to the ballast units will be heated for emission. 
Lamp 8 will have impressed on its terminals the sum of 
the voltages appearing across primary winding 25a of 
ballast unit 6 and secondary winding 25b of ballast unit ' 

'55 5, and conduction through the lamp will be initiated. The 
circuit is traced from the lower terminal of primary wind 
ing 25a of ballast unit 6 through winding 25a, conductor 
34, busway conductor 3, starting capacitor26 and power 
capacitor 27 in series of unit 5 secondary winding 25b, 
conductor 33 to second output terminal 31, through lamp 
8 to ?rst output terminal 29 of ballast unit 6. A similar 
circuit will becompleted for lamp 9 as well as for each 
corresponding lamp in the system. 
With conduction through lamp 8 initiated a voltage 

will build up across starting capacitor 26 of ballast unit 
5 which is connected in parallel with lamp 10. The par 
allel lamp circuit is traced from the right hand terminal 
26a of capacitor 26 through conductor 32 to second out— 
put terminal 30 of ballast unit 5 through lamp 10, ?rst 
output terminal 28 of ballast unit 6, conductor 34 to bus 
way conductor 3, through conductor 3 and conductor 34 
of ballast unit 5 to the left hand terminal of capacitor 26. 
The voltage of starting capacitor 26 will cause lamp 10 to 
start. When this condition is reached both lamps S and 
10 will come up to full current which will be limited by 
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4 
the net impedance of the leakage reactance of the second 
ary winding 25b in series with the power capacitor 27. 
Similarly all of the lamps in the system will come up to 
full current. _ 

In the modi?cation illustrated in FIG. 4, the fluorescent 
lamps 40, 41, 42 and 43 are of the instant start type 
This type of lamp requires an instantaneously high voltage 
su?‘icient to initiate the gaseous discharge in the lamp 
Without the necessity of heating the ?laments‘. Ballast 
units 44, 45 and 46 are provided for supplying the voltages 
necessary to initiate and sustain conduction in the lamps} 
Since these ballast units are identical, only the unit 45 
will be described. It has input terminals 47 and 48, ?rst 
output terminals'49 and 50 and second output terminals 
51 and 52. The ballast further comprises a transformer 
53 having a primary winding 53a and secondary windings 
53b and 530. These three windings are all connected in 
series relationship with each other. 
The primary winding 53a is connected across the input 

terminals 47 and 48 and each of ‘the terminals of the 
primary winding is connected to a corresponding one of 
the ?rst output terminals 49 and 50. A power capacitor 
54 is connected between the common terminal of second 
ary windings 53b and 530 and the second output terminal 
51. The terminal of secondary winding 530 remote from 
the common terminal is connected to the other second 
output terminal 52. 
The operation is as follows. With the busway con~ 

ductors 3 and 4 energized, the primary winding 53a in 
each of the ballasts is energized and voltages appear across 
the secondary windings 53b and 530 of all ballast unitsi 
Conduction in the lamp 40 is initiated by the voltage in= 
duced in starting secondary winding 53b of ballast unit 44. 
The circuit is traced from input terminal 48 through 
starting winding 5%, capacitor 54, second output terminal 
51, through lamp 40, ?rst output terminal 49 of ballast 
unit 45 and input terminal 48 and thence through busway 
conductor 3 to input terminal 48 of ballast unit The‘ 
lamp current is limited by the series ‘reactance of winding 
53b and power capacitor 54. 'As a result of this, a phase 

shift is produced in the voltage across starting winding such, that the sum of the voltages ofwindings 53a, and 53b 
and 530 in series provides the voltage required to start 
lamp 41. With the ignition of lamp 411, the currents in 
both lamps 40 and 41 rise to full operating value and are 
limited to such operating value by the series reactance of 
winding 53c and capacitor 54. In a similar manner all 
the lamps connected to the busway through similar ballast 
units will be started and brought up to full operating cur= 
rent. 

It will be noted that each of the lamps is connected be‘ 
tween output terminals of two successive ballast units and 
interconnections between opposite ends of each lamp are 
completed through a busway conductor. 'It will also be 
noted that interconnections between a ballast unit and 
opposite ends of a lamp external to the busway are 
eliminated thereby resulting in a very desirable simpli?ca 
tion of the circuitry and wiring. 
Although particular embodiments of the invention have 

been shown and described it will be apparent to persons 
skilled in the art that alterations and modi?cations may be 
made Without departing from the invention and there 
fore it is aimed in the appended claims to cover all such 
alternations and modi?cations as fall within the true spirit 
and scope of the invention. 
What‘we claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In combination: 
(a) a busway having a pair of alternating voltage sup 

ply conductors, 
(b) a plurality of plug-in ballast units for connection 

to said busway at spaced apart points longitu 
dinally along said busway. ' 

(c) a plurality of elongated arc discharge devices mount 
ed longitudinally along said busway in end to end 



spaced apart relationship, at least one discharge de 
vice for each interval between two successive ballast 
units thereby to provide a common ballast unit for 
each two longitudinally adjacent discharge devices, 
and each of said discharge devices having a terminal 
at either end, 

(d) each of said ballast units having a pair of input 
tenrninals each connected to a corresponding one of 
said busway conductors and each of said units hav 
ing ?rst and second output terminals, 

(e) each of said ballast units comprising a transformer 
having a primary winding connected to be supplied 
from said input terminals and a secondary winding 
included in a connection between said output ter 
minals and 

(f) electrical connections from the terminals of each 
of said discharge devices to corresponding output 
terminals of two corresponding successive ballast 
units. 

2. In combination: 
(a) a busway having a pair of alternating voltage sup 
ply conductors, 

(b) a plurality of plug-in ballast units for connection 
to said busway at spaced apart points longitudinally 
along said busway, 

(c) a plurality of elongated arc discharge devices 
mounted longitudinally along said busway in end to 
end spaced apart relationship, at least one discharge 
device for each interval between two successive bal 
last units thereby to provide a common ballast unit 
for each two longitudinally adjacent discharge de 
vices, and each of said discharge devices having a 
terminal at either end, 

(d) each of said ballast units having a pair of input 
terminals each connected to a corresponding one of 
said busway conductors and each of said units having 
?rst and second output terminals, 

(e) electrical connections from the terminals of each 
of said discharge devices to corresponding output 
terminals of two corresponding successive ballast 
units, and 

(f) each of said ballast units comprising 
(1) a capacitor and 
(2) a transformer having a primary winding con 

nected to be supplied from said input terminals 
and a secondary winding connected between said 
output terminals thereby to complete and ener 
gizing circuit for each of said discharge devices 
through the two ballast units connected there 
to and one of said busway supply conductors. 

3. In combination: 
(a) a busway having a pair of alternating volt-age sup 

ply conductors, 
(b) a plurality of plug-in ballast units for connection 

to said busway at spaced apart points longitudinally 
along said busway, 

(c) a plurality of elongated arc discharge devices 
mounted longitudinally along said busway in end to 
end spaced apart relationship, at least one discharge 
device for each interval between two successive bal 
last ‘units thereby to provide a common ballast unit 
for each two longitudinally adjacent discharge de 
vices, and each of said discharge devices having a 
terminal at either end, 

(d) each of said ballast units having a pair of input 
terminals each connected to a corresponding one of 
said busway conductors and each of said units hav 
ing ?rst and second output terminals, 

(e) each of said ballast units comprising a transformer 
having a primary winding connected to be supplied 
from said input terminals and a secondary winding 
connected to said primary winding in voltage stepup 
relation, said primary and secondary windings be 
ing connected in series in a connection between said 
output terminals and 
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(f) electrical connections from the terminals of each 
of said discharge devices to corresponding output ter 
minals of two corresponding successive ballast units 
thereby to complete an energizing circuit for each of 
said discharge devices through the two ballast units 
connected thereto and one of said busway supply 
conductors. 

4. In combination: 
(a) a busway having a pair of alternating voltage sup 

ply conductors, 
(b) a plurality of plug-in ballast units for connection 

to said busway at spaced apart points longitudinally 
along said busway, 

(c) a plurality of pairs of elongated arc discharge de 
vices mounted in longitudinal end to end relation 
ship on said busway with the devices of each pair 
being mounted in parallel side by side arrangement, 
at least one pair of discharge devices for each in 
terval between two successive ballast units thereby 
to provide a common ballast unit for each two lon 
gitudinally adjacent pairs of discharge devices, and 
each of said discharge devices having a terminal at 
either end, 

(d) each of said ballast units having a pair of input 
terminals each connected to a corresponding one of 
said busway conductors and each of said ballast units 
having a pair of ?rst output terminals and a pair 
of second output terminals, 

(e) each of said ballast units comprising 
(1) a transformer having a primary winding con 
nected to said input terminals and a secondary 
winding connected between a primary winding 
terminal and one of said second output ter 
minals, 

(2) a capacitor connected between one of said in 
put terminals and the other of said second out 
put terminals, 

(3) electrical connections from the terminals of 
said primary winding to corresponding ?rst out 
put terminals, and 

(f) electrical connections from the terminals of each 
of said discharge devices to corresponding output 
terminals of two corresponding successive ballast 
units. 

5. In combination: 
(a) a busway having a pair of alternating voltage sup 

ply conductors, 
(b) a plurality of plug-in ballast units plugged into 

said busway in spaced apart relationship longitu 
dinally along said busway, 

(c) a plurality of pairs of elongated arc discharge de 
vices mounted in longitudinal end to end relation 
ship on said busway with the devices of each pair be 
ing mounted in parallel side by side arrangement, at 
least one pair of discharge devices for each inter 
val between two successive ballast units thereby to 
provide a common ballast unit for each two lon 
gitudinally adjacent pairs of discharge devices, and 
each of said discharge devices having a terminal at 
either end, 

(d) each of said ballast units having a pair of input 
terminals each connected to a corresponding one of 
said busway conductors and each of said ballast units 
having a pair of ?rst output terminals for connection 
to corresponding terminals of the arc discharge de 
vices of one of said longitudinally adjacent pairs and 
having a pair of second output terminals for con 
nection to corresponding terminals of the arc dis~ 
charge devices of the other of said longitudinally 
adjacent pairs and 

(e) each of said ballast units comprising 
( 1) a transformer having a primary winding con 
nected to be supplied from said input terminals 
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and a secondary winding connected to said pri- 'minal of said secondary Winding to the other 
mary Winding in voltage stepup relation, of said second output terminals, and 

(2) a starting capacitor and a power capacitor (5) electrical connections from the terminals of 
connected in series relationship between one of I said primary windings to corresponding ter 
said input terminals and one terminal of said 5 ' minals of said pair of ?rst output terminals. 
secondary Winding, ~ ' 

(3) an electrical connection from - an inter- - N0 fefel'?nces Cit?d 

mediate oint between said ca acitors to one of - 
said secogd Output terminals p ’ JAMES W.‘ LAWRENCE, Primary Examiner. 

(4) an electrical connection from the other ter- 10 S. A. SCHN'EEHERGER, Assistant Examiner. 


