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A COMPACT COIL ASSEMBLY
FOR TRANSIENT VOLTAGE PROTECTION

jel f the Invention

The present invention relates to coil assembly and
more particularly, to a compact solenoid coil which protects
ground fault circuits from transient voltage surges.

of the Inventio:

The electrical systems in residential, commercial
and industrial applications usually include a panelboard for
receiving electrical power from a utility source. The power
is then routed through overcurrent protection devices to
designated branch circuits supplying one or more loads.
These overcurrent devices are typically circuit interrupters
such as circuit breakers and fuses which are designed to
interrupt the electrical current if the limits of the
conductors supplying the loads are surpassed. Interruption
of the circuit reduces the risk of injury or the potential
of property damage from a resulting fire.

Circuit breakers are a preferred type of circuit
interrupter because a resetting mechanism allows their
reuse. Typically, circuit breakers interrupt an electric
circuit due to a trip condition such as a current overload
or ground fault. The current overload condition results
when a current exceeds the continuous rating of the breaker
for a time interval determined by the trip current. The
ground fault trip condition is created by an imbalance of
currents flowing between a line conductor and a neutral
conductor such as a grounded conductor, a person causing a
current path to ground, or an arcing fault to ground.

an example of a ground fault interrupter is a fast
acting circuit breaker that disconnects equipment from the
power line when some current returns to the source through a
ground path. Under normal circumstances all current 1is
supplied and returned within the power conductors. But if a
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fault occurs and leaks some current to ground, then the
ground-fault circuit interrupter (GFCI) will sense the
difference in current in the power conductors. If the fault
level exceeds the trip level of the GFCI, then the circuit
will be disconnected. The trip levei}for protection of
personnel is usually in the range 5% about 4 to 6 mA. The
trip level for the protection of equipment is usually about
30 mA.

GFCI and other equipment often use solenoid coils
for protection against electrical transients, particularly
when electrical voltage clamps like metal oxide varistors
(MOVs), zener diodes or spark gaps are used in the circuit.
The coil must absorb the transient surge of both voltage and
electrical energy in a short period of time, typically on
the microsecond order. Should the transient voltage
breakdown the coil, it could endanger other components of
the circuit.

The ability of the coil to withstand wvoltage
depends on the insulation between the coil's windings. In
the conventional manufacture of a coil winding on a bobbin,
a lead wire extends down along the side of the bobbin to the
surface of the bobbin's core. Tape is usually placed over
this lead wire for electrical insulation and to retain the
lead wire as the coil is being wound. The lead wire 1is
usually the area of initial voltage breakdown, however,
because it extends from the top to the bottom of the layered
winding's side.

There are further complications to improving the
ability of the coil to withstand a transient voltage surge.
To achieve a higher voltage rating, either the distance
between the winding layers must be increased or a barrier
must be inserted. As devices which carry the coil become
increasingly smaller themselves, however, there is a need to

achieve these protective characteristics in a more compact

design.
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In view of the increasing size restriction for coils

and thelr devices, there is a need for a coil assembly

with the ability to absorb transient voltage surges in a

more compact design. There is another need for an

P

inexpensively manufactured coil which can more effectively

insulate the lead wire from the remainder of the coil
winding to improve its ability to absorb transient voltage

surges.

Summary of the Invention

In accordance with one aspect of the present
invention, there is provided a compact coil assembly for
protecting electrical components from transient voltage
surges, the assembly comprising a bobbin having a

cylindrical core with two ends; a first and second flange

each perpendicularly mounted and extending outwardly from

one of the ends, the first and second flange each having a

top surface opposite the end; a lead pin perpendicularly

upstanding on the top surface of the first flange; the

first flange having a parallel outer and inner wall

defining a channel therebetween, the inner wall having a

slot therethrough, the slot being open at one end to the

pr—
P

top surtface of the first flange and extending downward to

the core, the slot being positioned on the top surface of

the first flange opposite the lead pin, the channel

extending from the lead pin across to the end of the slot

near the core, the width of the channel and the slot

adapted for guiding a winding wire therethrough;

wherein the bobbin further includes a barrier connected to

the core and upstanding perpendicularly therefrom, the
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barrier having a top surface opposite the core and beilng
positioned about midway between the first and second

flanges.

In accordance with another aspect of the present
invention there is provided a compact coil assembly for
protecting electrical components from transient voltage
surges, the assembly comprising a bobbin having a
cylindrical core with two ends; a first and second flange
each perpendicularly mounted and extending outwardly from

F

one of the ends, the first and second flange each having a

top surface opposite the end; a lead pin perpendicularly

upstanding on the top surface of the first flange; the

first flange having a parallel outer and 1nner wall
defining a channel therebetween, the inner wall having a
slot therethrough, the slot belng open at one end to the
top surface of the first flange and extending downward to

the core, the slot being positioned on the top surface of

the first flange opposite the lead pin, the channel
extending from the lead pin across to the end of the slot
near the core, the width of the channel and the slot
adapted for guiding a winding wire therethrough; wherein
the assembly further includes a first and second winding
around the core of the bobbin.

In accordance with yet another aspect of the present

invention there is provided a compact colil assembly for

protecting electrical components from transient voltage

surges, the assembly comprising a bobbin having a

cylindrical core with two ends; a first and second flange

each perpendicularly mounted and extending outwardly from
one of the ends, the first and second flange each having a

top surface opposite the end; a lead pin perpendicularly
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upstanding on the top surface of the first flange; the
first flange having a parallel outer and inner wall
definling a channel therebetween, the inner wall having a
slot therethrough, the slot being open at one end to the
top surface of the first flange and extending downward to
the core, the slot being positioned on the top surface of
the first flange opposite the lead pin, the channel
extending from the lead pin across to the end of the slot
near the core, the width of the channel and the slot
adapted for guiding a winding wire therethrough; wherein
the top surface of the second flange comprises a second
lead pin upstanding perpendicularly therefrom, the top
surface having an offset near the second lead pin, the
ocffset adapted to retain a winding wire therein.

In accordance with still another aspect of the
present invention there is provided a ground fault circuit
interrupter for protecting a circuit, the interrupter

comprising a molded plastic casing; an electronic signal

processor for determining ground fault conditions within a
protected circulit and for providing an output signal to
operate a pair of contacts to interrupt current flow
through the circuit; a coil assembly positioned within the
casing and electrically connected to the protected circuit
and to the electronic signal processor for absorbing
voltage 1mpulses; the coil assembly including a bobbin
having a cylindrical core with two ends; a first and
second flange each perpendicularly mounted and extended
outwardly from one of the ends, the first and second
flange each having a top surface opposite the end; a lead
pin perpendicularly upstanding on the top surface of the

first flange; the first flange having a parallel outer and
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inner wall defining a channel therebetween, the i1nner wall
having a slot therethrough, the slot being open at one end
to the top surface of the first flange and extending

downward to the core, the slot being positioned on the top

P

surface of the first flange opposite the lead pin, the

channel extending from the lead pin across to the end of

the slot near the core, the width of the channel and the

slot adapted for guiding a winding wire therethrough; and

a first and second winding around the core of the bobbin.

P

In accordance with still another aspect of the

present i1nvention there 1s provided a ground fault circuit
interrupter which includes a molded plastic casing and an

electronic signal processor. The processor determines

ground fault conditions within a protected circuit and

P

provlides an output signal to operate a palr of contacts to

interrupt current flow through the circuit. The
interrupter also 1ncludes a coill assembly of the type

described above with a first and second winding around the

P

core of the bobbin.

In accordance with still another aspect of the

present 1nvention there 1s provided a ground fault circuit

protected agalnst transient voltage surges. The circuit

includes means for sensing a current i1mbalance between a

line and neutral. An electronic signal processor

determines ground fault conditions within a protected

circult and provides an output signal adapted to operate a

pr—
—

palr of contacts to interrupt current flow through the

clrcult. The coll assembly is electrically connected to

the protected circuit and to the electronic signal

processor for absorbing voltage surges.

Accordingly, 1t 1s desirable to provide a coil
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assembly which uses multiple barriers to enhance the

F

abi1lity of the co1l to absorb voltage surges.

It 1s also desirable to provide a coil assembly which

increases the ability to absorb voltage surges 1n the same

volume.

It 1s further desirable to provide a GFCI which 1s

protected agalinst electrical translients.

It 1s still further desirable to provide a coil

assembly which protects an associated electrical device

from harmful electrical transients.

Other and further advantages, embodiments, variations

and the like will be apparent to those skilled i1n the art

from the present specification taken with the accompanying

drawlngs and appended claims.

Brief Descrigtion of the Drawings

In the drawings, which comprise a portion of this

disclosure:

gritig.

F1g. 1 1s a perspective view of an embodiment of the

present 1nvention 1llustrating a compact coill assembly;

Fig. 2 1s a cross-section view taken along lines 2-—2

ﬁ

of Fig. 1;

F1ig. 3 1s a cross-sectional view taken through the
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core of a bobbin similar to Fig. 2, i1llustrating an
alternate coil assembly;

Fig. 4 i1s a cross-sectional view taken along lines
4-4 of Fig. 1;

Fig. 5 is & schematic diagram of a circuit used in
accordance with the present invention for protecting a

ground-~fault circuit from electrical transients with a coil
assembly; and

Fig. 6 is a schematic diagram of another circuit
embodiment used in accordance with the present invention for

protecting a ground-fault circuit from electrical transients
with a coil assembly.

Detailed T ot 3

A coil assembly 10 is depicted in Figs. 1, 2 and 4
which includes a bobbin 12 having a generally cylindrical

core 14 with two ends 16 and 18. a first flange 20 andg
second flange 22 are perpendicularly and integrally formed
with respective ends 16, 18. The first and second flanges
20, 22 extend outwardly from the core 14 and are adapted to
retain a coil winding therebetween.

The first flange 20 includes a channel 24 formed
by an outer wall 26 and an inner wall 28. The channel 24
extends from a first lead pin 30 at .one end to a slot 32 at
the other end of the channel 24. The first lead pin 30 is
mounted on a top surface 34 of the first flange 20. The
slot 32 is formed through the inner wall 28 from the top
surface 34 of the first flange to the core 14. The width of
the channel 24 and the slot 32 is sufficient to accommodate
a lead end 36 of a first winding 38.

The lead end 36 of the winding is electrically and
mechanically connected to the first lead pin 30. The lead
end 36 of the winding immediately extends along the channel
24 below the top surface 34 of the flange. A floor portion
40 of the channel is slanted downward towards the core 14 to



PCT/US95/00642

WO 95/19630

7156623
._ n

guide the lead end of the winding 1nto position at the

core's surface 42.

The bobbin 12 preferably
ally formed at one end with the

includes an electrically

insulating barrier 44 integr
The barrier 44}@5§”a top surface 46

5 core's surface 42.
The barrier 44

upstanding'perpendicularly from the core 14.
midway between the core ends 16

tends in overlapping layers

and 18. The first winding 38 ex
to a side 48

from the inner wall 28 of flange on one side,
The layers of the first

10 of the barrier 44 on the other.
near the top surface

winding 38 builds upon itself to extend
46 of the barrier.
Once the first wi

inner wall 28 and the barrier 44,
s over the top end 46 of the barrier through a s

nding 38 is completed between the

the winding wire 50

15 extend

of the core.
d winding 56 1s formed in overlapping layers be

20 secon
The second winding 56 has

the barrier 44 and the flange 22.
a finish end 58 which extends fro

second winding 56 toO a3 second lead pin 60 and is

)4 and mechanically connected thereto. The flange
tain the

m the top layer of the

electricall
22 has a top surface 62 with an offset 64 to re

£inish end 58 of the second winding in an abutting
Mounting prongs like 66 are also
22.

25

relationship therewith.
attached to the top surfaces of the flanges 20,

An alternate embodiment of a coil assembly 31
30 contemplated by the present invention for the arrangement of

a first and second winding 338 and 356, 1S illustrated 1in

Fig. 3. As described above, a ljead end 336 of +the winding
a channel 324 to the surface 342 of the
lapping layers
nd second

356 is guided down
The first winding 338 extends in over

35 e



10

15

20

25

30

35

. WO 95/19630 X 2 1 5 G 6 2 8 PCT/US95/00642

iy

flanges 320, 322. Once the first winding 338 1s completed,
it is covered by a layer of electrically insulating tape 344
to form a second type of barrier. A winding wire 350
continues upwardly along the inside surface of an inner wall
328 or the flange 322 and starts the second winding 356.
Similarly, the second winding 356 extends in overlappiling
layers near the top surfaces 334, 362 of the respective
flanges 320, 322. A finish lead 358 connects to a second
lead pin 360 as described above.

A preferred embodiment of the coil assembly 10
includes approximately 1000 turns of 37 gauge magnetic wire
having a heavy build insulation like NEMA type MW-75. The
core diameter is about 0.186 inches. The first and second
lead pins extend about 0.1 inches above the surface of the
flanges. The overall height of the bobbin is about 0.5
inches.

The bobbin is made of an electrically insulating
material like plastic. Preferably, the plastic used is a
nylon or glass-filled nylon composite. A suitable
manufacturing technique for making the bobbin is by
injection molding.

Samples of the inventive coil assembly were tested
to comply with Underwriters Laboratories (UL) 943 Class A

for personnel protection and with UL 1053 Class 1 for
equipment protection. In one of the tests the samples were

subjected, a 6600 volt surge was applied across the power
connections in accordance with IEEE 587. No damage to the
device or arcing display was observed during the test with a
let through current of no more than the average of 50 non-

arcing units plus 10 amps.

Generally, the inventive coil assembly is
available for the protection of wvarious circuits and
electrical devices from damaging voltage impulses. One of
the many applications of the present invention is i1ts use
with ground fault interrupters. Turning now to Fig. 5, a
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ground fault circuit 100 is il1lustrated. A service line 102
and a neutral line 104 are connected to a load 106. A
current transformer 108 is provided to det_:‘_e'gt any imbalance
in the current flowing through the line__‘l_O'z and neutral 104.

5 The current transformer 108‘§.‘6uhtputs a signal to a
GFCI control 110. The GFCI control 110 is a conventional
type suitable for mounting with or connecting to an
electronic trip circuit breaker, panelboard or the like (not
shown) .

10 A coil assembly 112, as described above, 1is
connected on one end to the line 102 and on the other end to
é rectifier 114. The rectifier 114 is also connected to a
circuit ground 116 and returns to the neutral 104. The GFCI
control 110 is connected to the rectifier 114 through a

15 resistor 118 which provides voltage drop for the power
supply. The coil assembly 112 acts as a standoff impedance
and its ability to absorb voltage surges protects the GFCI
control 110 from potential damage.

The GFCI control 110 is further connected to a

20 gate 120 of a silicon-controlled rectifier (SCR) 122. The
SCR 122 has an anode 124 which is connected to the rectifier
114 and a cathode 126 which is connected to circuit ground.
Other rectifying means are suitable for use with the present
invention.

25 A preferred ground fault circuit 130 1is
illustrated in Fig. 6. A coll assembly 132, as described
above, is connected to a service line 134 and to a rectifier
136. The rectifier 136 has a DC negative 138 which is
connected to ground and a DC positive 140 which is connected

30 to a MOV 142 for overvoltage protection. The invention
contemplates using other means for overvoltage protection
such as voltage clamping devices like zener diodes.

The colil assembly 132 is connected to a GFCI
control 144 through a stabilizing capacitor 146 provided to

35 filter the line voltage and reduce the zerb voltage for a
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full wave. Resistors 148 and 150 are provided to drop the
power into the GFCI control 144.

The GFCI control 144 includes an amplifier 152
which is connected to a sensing transformer 154 through
capacitors 156 and 158 and resistor 160. The sensing
transformer 154 detects an imbalance in the current between
the line 134 and neutral 162 and generates a signal directed
to the GFCI control 144. | |

A grounded neutral transformer 164 is also
provided to prevent operation of the GFCI control 144 should
the neutral 162 not be connected properly. The output of
the amplifier 152 through a capacitor 166 the grounded
neutral transformer 164 sets up an oscillation to simulate a
ground fault if there is a short from the grounded neutral
transformer 164 to the sensing transformer 154. The output
of the amplifier 152 is also connected through resistors 168
and 170 to the inverted port of the amplifier 152 and the
transformers 164 and 154.

The amplifier 152 is connected to a circuit ground
at 172 and to an SCR 174 through a second stabilizing
capacitor 176. The SCR 174 is connected to the rectifier
136 and also to a circuit ground. The amplifier 152 also
connects a non-inverted port to the transformers 154 and 162
through capacitor 178.

The rectifier 136 is also connected to a test
input 180. To simulate a ground fault, a current passes
from the test input 180 through resistors 182 and 184 to the
sensing transformer 154 which senses an imbalance
artificially created for testing the GFCI control 144.

Two examples of the component values used for the
circuit in Fig. 6 are provided. These examples are for
illustrative purposes only and not intended to be limiting.

A first example is to provide protection for
personnel from a fault in excess of about 5 mA. For a 120
volt line, the value of the MOV is 150 v. Capacitors 146
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and 176 have a capacitance of 2200 pF at 200 v. Capacitors
158 and 178 have a value of 1000 pF. Capacitor 156 has a
value of 6.8 uF. Capacitor 166 has a capacitance of 1500
pF. Resistors 148 and 150 have a value of 15 kOhm at 0.5
watt. Resistors 182 and 184 have a value of 7.5 kOhm at 1/2
watt. Resistors 168 and 170 have atvglue of 787 kOhm and 62
kOhm respectively, at 1/8 watt.

A second example is to provide protection for
equipment from a fault in excess of -about 30 mA. For a 120
volt line, the value of the MOV is 150 v. Capacitor 146 has
a capacitance of 2200 pF at 200 v. Capacitors 158 and 178
have a value of 1000 pF. Capacitors 156 and 176 have a
value of 6.8 uF. Capacitor 166 is not used in the circuit.
Resistors 148 and 150 have a value of 15 kOhm at 0.5 watt.
Resistors 182 and 184 have a value of 1.0 kOhm at 1/2 watt.
Resistors 168 and 170 have a value of 133 kOhm and 12 kOhm
respectively, at 1/8 watt. The grounded neutral transformer
164 is not used in the circuit.

The coil assembly methodology and apparatus
described above can be advantageously used for voltage surge
protection of all types of GFCIs. Three types of GFCI are
commonly available. The first or separately enclosed type
is available for 120-volt 2-wire and 120/240-volt 3-wire
circuits up to 30 amp. The second type combines a 15-, 20-,
25—, or 30-amp circuit breaker and a GFCI in the same
plastic case. It is installed in place of an ordinary
breaker in a panelboard and is usually available in 120-volt
2-wire, or 120/240-volt 3-wire types which may also be used
to protect a 2-wire 240-volt circuit. The second type
provides protection against ground faults and overloads for
all outlets on the circuit. A third type having a
receptacle and a GFCI in the same housing provides only
grognd-fault protection to the equipment plugged into that
receptacle. There are feed-through types of GFCI which

provide protection to equipment plugged into other ordinary
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receptacles installed downstream on the same circuit.

Examples of ground fault egquipment are
commercially available from the Square D Company under the
catalog designations GROUND-CENSOR™, HOMELINER, QOF,
TRILLIANTR and MICROLOGICR ground fault modules. This
ground fault equipment is suitable for protection of main,
feeder, and motor circuits on electrical distribution
systems. ' It is also useable as ground fault relay and
ground fault sensing devices.

While particular embodiments and applications of
the present invention have been illustrated and described,
it is to be understood that the invention is not limited to
the precise construction and compositions disclosed herein
and that various modifications, changes, and variations
which will be apparent to those skilled in the art may be
made in the arrangement, operation, and details of
construction of the invention disclosed herein without
departing from the spirit and scope of the invention as
defined in the appended claims.
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WHAT IS CLAIMED 1I5:

1. A compact coil assembly for protecting
electrical components from transient voltage surges, the
assembly comprising:

a bobbin having a cylindrical core with two ends;

a first and second flange each perpendicularly

mounted and extending outwardly from one of the ends, the

first and second flange each having a top surface opposite

the end;

a lead pin perpendicularly upstanding on the top

surface of the first flange;

the first flange having a parallel outer and inner

wall defining a channel therebetween, the inner wall

having a slot therethrough, the slot being open at one end
to the top surface of the first flange and extending
downward to the core, the slot being positioned on the top
surface of the first flange opposite the lead pin, the
channel extending from the lead pin across to the end of
the slot near the core, the width of the channel and the
slot adapted for guiding a winding wire therethrough;
wherein the bobbin further includes a barrier
connected to the core and upstanding perpendicularly
therefrom, the barrier having a top surface opposite the

core and being positioned about midway between the first

and second flanges.

2. The assembly of claim 1 wherein the top surface
of the barrier comprises a slit extending across the width
of the barrier, the width of the slit adapted to retain

the winding wire therethrough.
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3. A compact coill assembly for protecting
electrical components from transient voltage surges, the
assembly comprising:

a bobbin having a cylindrical core with two ends;

a first and second flange each perpendicularly
mounted and extending outwardly from one of the ends, the
first and second flange each having a top surface opposite
the end;

a lead pin perpendicularly upstanding on the top

surface of the first flange;

the first flange having a parallel outer and inner
wall defining a channel therebetween, the inner wall

having a slot therethrough, the slot being open at one end

to the top surface of the first flange and extending
downward to the core, the slot being positioned on the top
surface of the first flange opposite the lead pin, the
channel extending from the lead pin across to the end of
the slot near the core, the width of the channel and the
slot adapted for guiding a winding wire therethrough;
whereiln the assembly further includes a first and

second winding around the core of the bobbin.

4 . The assembly of claim 3 wherein the bobbin
further comprises a barrier connected to the core and

upstanding perpendicularly therefrom, the barrier having a

top surface opposite the core and being positioned about
midway between the first and second flanges, the top

surface of the barrier having a slit extending across the

width of the barrier, the first winding positioned between

the first flange and the barrier, the first winding

connected to the second winding by the winding wire

extending through the slit in the top surface of the
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barrier, the second winding positioned between the barrier

and the second flange.

5. The assembly of claim 3 wherein the first
winding 1s positioned between the first and second flanges
around the core, the assembly further comprises a barrier
of electrically insulating tape wrapping over the first
winding, the second winding positioned over the first
winding and tape barrier between the first and second

flanges.

6. A compact coll assembly for protecting
electrical components from transient voltage surges, the
assembly comprising:

a bobbin having a cylindrical core with two ends;

a first and second flange each perpendicularly

prta.

mounted and extending outwardly from one of the ends, the

first and second flange each having a top surface opposite

the end;

a lead pin perpendicularly upstanding on the top

b

surface of the first flange;

the first flange having a parallel outer and inner

wall defining a channel therebetween, the inner wall
having a slot therethrough, the slot being open at one end

to the top surface of the first flange and extending

downward to the core, the slot being positioned on the top

surface of the first flange opposite the lead pin, the

channel extending from the lead pin across to the end of

gr——

the slot near the core, the width of the channel and the

slot adapted for guiding a winding wire therethrough;
wherein the top surface of the second flange

comprises a second lead pin upstanding perpendicularly

therefrom, the top surface having an offset near the
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second lead pin, the offset adapted to retain the winding

wlre therein.

7. A ground fault circuit interrupter for
protecting a circuit, the 1nterrupter comprising:

a molded plastic casing:

an electronic signal processor for determining ground
fault conditions within a protected circuit and for
providing an output signal to operate a pair of contacts
to 1nterrupt current flow through the circuit;

a coll assembly positioned within the casing and
electrically connected to the protected circuit and to the
electronic signal processor for absorbing voltage
impulses;

the coi1l assembly including a bobbin having a

cylindrical core with two ends;

a first and second flange each perpendicularly
mounted and extended outwardly from one of the ends, the
first and second flange each having a top surface opposite

the end;

a lead pin perpendicularly upstanding on the top
surface of the first fliange;

the first flange having a parallel outer and inner
wall defining a channel therebetween, the inner wall
having a slot therethrough, the slot being open at one end
to the top surface of the first flange and extending
downward to the core, the slot being positioned on the top
surface of the first flange opposite the lead pin, the
channel extending from the lead pin across to the end of
the slot near the core, the width of the channel and the
slot adapted for guiding a winding wire therethrough; and

a first and second winding around the core of the

bobbin.
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8. The interrupter of claim 7 wherein the bobbin

further comprises a barrier connected to the core and
upstanding perpendicularly therefrom, the barrier having a

top surface opposite the core and being positioned about

midway between the first and second flanges, the top
surface of the barrier having a slit extending across the

width of the barrier, the first winding positioned between

the first flange and the barrier, the first winding
connected to the second winding by a wire extending
through the slit in the top surface of the barrier, the
second winding positioned between the barrier and the

second flange.

9. The interrupter of claim 7 wherein the first
winding is positioned between the first and second flanges
around the core, the assembly further comprises a barrier

-

of electrically insulating tape wrapping over the first

winding, the second winding positioned over the first

winding and tape barrier between the first and second

flanges.

o~

10. The interrupter of claim 7 wherein the top

surface of the second flange comprises a second lead pin
upstanding perpendicularly therefrom, the top surface
having an offset near the second lead pin, the offset

adapted to retain the winding wire therein.
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