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This invention relates to a high reactance inductive 
device and particularly to a high reactance transformer 
having the properties of an initial high woltage output 
followed by an output at a controlled current level. This 
kind of transformer is especially useful to start and then 
operate gas filled lamps Such as mercury wapor lampS. 
A characteristic of a gas filled lamp is that it requires 

a relatively high starting or igniting voltage, but immedi 
ately after it is started, · continued and normal operation 
of the lamp requires a limited current flow. In general, 
these ? characteristics of gas filled lamps exist because 
the initial ionization of the gas requires a high voltage, 
but after ignition, as current flows through the lamp, the 
1amp impedance decreases. Therefore, unless the oper 
ating voltage across the lamp is reduced, the current fiow 
through the · lamp will increase substantially and ulti 
mately destroy the lamp or its circuit. 
The general object of this invention is to provide a 

transformer for .. starting and operating a gas filled lamp 
with a high leakage reactance for providing a high start 
ing voltage followed by a controlled current flow through 
the output of the transformer and through the lamp. 
A specific object of the invention is to provide a trans 

former core that may be used with a "high leakage re 
actance transformer wherein the construction ' of , the 
core is. Such that when properly wound it ? provides a 
fiuX path . of high permeability linking the primary and . 

. Secondary Windings and a shunt having.a high leakage 
reactance connected across the main core between the 
primary and Secondary windings. ~ · · · · · ' ); 
Another object of the invention is to provide a core 

structure for a high leakage reactance transformer that is 
extremely quiet in operation. 

Another object of the invention is to provide a core 
for a high leakage reactance transformer that has a 
minimum copper loss. 

Still another object of the invention is to provide a 
core for a high leakage reactance transformer that can 
be assembled quickly and easily. 

Other objects and advantages will be apparent to those 
skilled in the art, 

In the drawingS: 
FIGURE 1 is an isometric view of the core; and 
FfGURE 2 is an isometric wiew of a transformer em 

ploying the core of FIGURE 1. 
Referring to FIGURE 1, the core 10 comprises an out 

side loop 11 and an inside loop 12. The outside loop 
1l is intended to provide a path for magnetic fiux linking 
primary and Secondary windings whereas the inside loop 
12 provides a shunt. 
The outside core loop 11 comprises a plurality of 

groups of magnetically oriented metal strip laminations. 
In the core illustration there are two such lamination 
groupS13 and 14, the group 13 comprising one plurality 
of laminationS 15 and the group 14 another plurality of 
laminationS 16. Each of these laminations in the groups 
13 and 14 makes a single turn about the loop 11. 
The laminationS 15 of the group 13 have butt joints 

17 that are staggered in Substantially a straight line along 
a leg of the loop 11, as clearly illustrated in FIGURE 1. 
The laminations of the group 14 also have staggered butt 
joints 18. AS shown in FIGURE 1, the joints 17 and 18 
which are nearest one another are spaced apart a sub 
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stantial distance. . Also, there is a single lamination 19 
between the groups 13 and 14 and having a butt joint 
20 displaced a considerable distance from the joints 17 
and 18. This lamination 19 acts as a locking lamination 
and also as a path for any flux bypassing the adjacent 
joints 17 and 18. 
There are also locking laminations 21 and 22 on the 

outer and inner sides of the core loop 11. · These lamina 
' tions 21 and 22 have single butt joints 23 and 24 posi 
tioned at points spaced a substantial distance from the 
joints 17 and . 18. 
The Outer loop 11 may comprise more than two lamina 

tion groups 13 and 14, but it is preferable to include 
one or more locking laminations like , the lamination 19 

| between each group. In any event, the joints of each 
group are staggered and the joints of the locking lamina 
tion are spaced from the staggered joints. The loop 11 
thus formed has opposite legs 25 and 26. 
The inner core loop 12 , comprises a plurality of con 

centric metal strip laminations 27 formed to a generally 
rectangular shape to provide opposing legs 28 and 29 
and opposing yokes 30 and 31. The inner loop may be 
Surrounded by a strip of non-magnetic or para-magnetic 

" material 32, but is otherwise disposed with its legs 28 
and 29 next to the legs 25 and 26 of the outer loop 11. 
Thus, the strip 32 introduces a reluctance to the fiow of 

| fiux_from the core loop 11 to the loop 12. 
All of the laminations 27 have cuts 34 to provide a 

· Single air gap on the yoke 31. Therefore, the inner core 
loop 12 has a high reluctance to the flow of flux. This 
is in contrast to the extremely low reluctance and high 
permeability of the outer loop 11. 
The core 10 may be used with a transformer 35 wound 

With a primary coil 36 and a secondary coil 37 as illus 
around the adjacent legs 25 and 28 of both core loops 

, 11 and 12. The Secondary coil 37 is wound only about a 
'leg 25 of the low reluctance. outer core loop 11. The 
.relative number of turns of the primary and secondary 
'coils may be chosen according to the desired input and 
Output characteristics of the transformer. 

In operation, the primary winding36 is connected across 
an alternating current power Supply such as a standard 
110 Volt 60 cycle Supply. A gas filled lamp, such as a 
mercury vapor lamp is connected across the secondary 
coil 37. Such a lamp requires a high starting voltage. 
With no current flow through the lamp, the fiux induced 

by the current flow through the primary coil 36 seeks the 
easiest path which is the low reactance path through the 
Outer core loop 11. Since this loop links the primary and 
Secondary coils 36 and .37, the magnetic fiux links these 
coils and the maximum woltage occurs across the output 
conductorS of the Secondary coil 37. . As soon as the lamp 
ignites, it conducts and induces a counter E.M.F. |in the 
Secondary coil 37 producing a reluctance to the fiow of 
fiuX in the outer core loop 11. This increased reluctance 
causes the fiux to bridge the air gap 34 in the shunt or 
yoke31 of the inner core loop '12 thereby reducing the 
fluX in the outer core loop 11. Reduction of fuX in the 
outer core loop of course reduces the voltage in the 
Secondary coil 37, and the current fiowing through the 
coil, with a corresponding reduction in the counter E.M.F. 
Ultimately, the reluctance in the inner and outer core 
loops Stabilizes and a stable current fiow through the 
Secondary coil 37 occurs. Under normal running condi 
tions, the flux flow in the outer and inner core loops 11 
and 12 is about equal. . The extremely effective control 
produced by this transformer occurs because the outer 
core loop 11 has Such a low reluctance whereas the inner 
core loop 12 has a high reluctance produced by the air 
gap 34. 




