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(57) Abstract

The present invention defines a convertible elec-
trical contact. The convertible contact comprises two
pairs of movable contacts attached to an actuator which
is supported by and enclosed within a housing. The ac-
tuator is biased to a first position and is slidably mov-
able to a second position in response to a force applied
to the actuator. The movable contacts are attached to
the distal ends of a flexible member which is supported
at its approximate midpoint by the actuator. The mov-
able contacts are also movable between a first position
and a second position as the actuator is moved. A pair
of contact cavities are defined by the housing such that
the one contact cavity lies on each side of the actua-
tor and the flexible member and movable contacts are
contained within the cavities. The housing defines a
first pair of access apertures associated with the first
position of the movable contacts and a second pair of
access apertures associated with the second position of
the movable contacts. A convertible stationary contact
module which includes a pair of bussing conductors,
each with a stationary contact attached at its end, is
employed to complete the electrical contact. By selec-
tively placing the bussing conductors and their asso-
ciated stationary contacts in either the first or second
pair of access apertures, either a normally closed or a
normally open electrical contact can be chosen. The
contact module is attached to the outside of the hous-
ing by a mounting screw.
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CONTACT BLOCK HAVING CONVERTIBLE NORMALLY OPEN OR
NORMALLY CLOSED ELECTRICAL CONTACTS

FIELD OF THE INVENTION

The invention is related to electrical contacts for
making or breaking an electrical circuit and more
particularly to a contact block having a stationary set
of contacts which can be selectively converted to either

normally open or normally closed contacts.

BACKGROUND OF THE INVENTION

It is common to use a contact block having either a
normally closed or a normally open contact to control the
current flowing in an electrical circuit. The contact
block can typically be used in a limit switch, with a
push button operator to form a push button switch, or in
any other situation wherein an object can physically move
an actuator thereby causing the normally closed or
normally open contacts to change state. The contact
block generally comprises a first pair of stationary
contacts and a pair of movable contacts attached to the
actuator. The actuator is biased such that the movable
contacts are either in the closed or open position with
relation to the first stationary contacts. It is also
known to have a second pair of stationary contacts spaced
apart from the first pair of stationary contacts such
that the pair of movable contacts are located between the
first and second stationary contacts, thus allowing the
contact block to have one normally open contact and one

normally closed contact. The extra set of stationary
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contacts increases the physical size of the contact block
and significantly increases the cost since two additional
stationary contacts, two wiring terminals and the bussing
connecting the contacts to the terminals are required.
If an application requires two contacts of the same type
it is common to "stack", contact blocks together. This
is accomplished by attached one contact block to another,
such that each subseguent contact block is operated by
the actuator of the contact block to which it is
attached. Since the options described above each add
additional cost to the contact block, it would be
desirable to have a contact block which is comparable in
size and cost to a single function contact block of the
prior art and yet is easily converted from a normally
open to a normally closed contact block. It is also
desirable to have a contact block which is easily
converted from a normally open normally closed
combination to either two normally closed or two normally
open contacts.

In other types of circuit control devices employing
a stationary contact and a movable contact operated by an
actuator to make or break the circuit it is sometimes
required that an additional control circuit be operated
by the same actuator. For these applications it is
common to provide an auxiliary contact. The auxiliary
contact is generally contained within an enclosure and
includes a pair of stationary contacts, a pair of movable
contacts mounted on an actuator, a biasing spring, and a

pair of wire terminal connectors. The auxiliary contact
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enclosure is mounted on the outside of the circuit
control device enclosure in a location that permits
access to the primary contactor actuator such that the
auxiliary contact can be operated simultaneously with the
primary contactor. Therefore, the trip mechanism of the
primary contactor must be designed to overcome not only
the biasing spring and latching friction of the primary
contacts but also the biasing spring of the auxiliary
contact. This increases the cost of the circuit control
device regardless of whether or not an auxiliary contact
is employed. The auxiliary contacts, like the contact
blocks, are available in either a normally open or a
normally closed function and must be purchased separately
as an accessory for the control device. This means that
an inventory of both normally open and normally closed
auxiliary contacts is required to insure that the desired
auxiliary contact is available when required. It would
therefore be desirable to have a circuit control device
with an internal auxiliary contact that can be easily
converted from a normally open to a normally closed
contact and which does not have an additional biasing

spring for the trip mechanism toc overcome.

SUMMARY OF THE INVENTION
The present invention provides a convertible contact
which can be selectively and easily changed between a
normally open function and a normally closed function by
the user. The convertible contact of the present

invention can be used with any electrical control device

-
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capable of having two spaced apart movable contacts

located on a common movable actuator member. The

convertible contact of the present invention can be used

as the primary contact of a contact block or an auxiliary
5 contact of other circuit control devices.

Other features and advantages of the invention will
become apparent to those skilled in the art upon review
of the following detailed description, claims and
drawings.

10
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an interior view of a typical normally
closed contact block of the prior art.
Figure 2 is an interior view of a typical normally
15 open contact block of the prior art.
Figure 3 is an exterior view of a typical contact

block of the prior art.

Figure 4 is a front view of a convertible auxiliary
contact constructed in accordance with the present
20 invention.
Figure 5 is an end view of a convertible auxiliary
contact constructed in accordance with the present

invention.
Figure 6 is an interior view of a contact block
25 constructed in accordancé with the present invention.
Figure 7 is an exterior view of a contact block
constructed in accordance with the present invention.
Figure 8 is exterior view of a contact block

constructed in accordance with the present invention with
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a convertible stationary contact installed in the
normally open position.

Figure 9 is an exploded view of a circuit control
device having a conventional dedicated contact and a
convertible auxiliary contact in accordance with the
present invention operated by a common actuator.

Figure 10 is an isometric view of an alternate
construction for a contact carrier/acturator for
supporting two sets of movable contacts.

Figure 11 is an end view of the assembled contact
carrier/actuator of Figure 10.

Figure 12 is an exploded view of the contact
carrier/actuator of figure 10.

Before one embodiment of the invention is explained
in detail, it is to be understood that the invention is
not limited in its application to the details of
construction and description or illustrated in the
drawings. The invention is capable of other embodiments
and of being practiced or being carried out in various
other ways. Also, it is to be understood that the
phraseology and terminology used herein is for the

purpose of description and should not be regarded as

limiting.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Figure 1 illustrates the inside of a contact block
of the prior art generally and is indicated by reference
numeral 10. The contact block 10 includes a housing 14

which defines a generally hollow interior for supporting
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and enclosing at least one pair of stationary contacts
18, at least one pair of bussing members 22, a portion of
an actuator 26, at least one flexible member 20 supported
by the actuator 26, at least one pair of movable contacts
34, and an actuator biasing spring 38.

Each pair of stationary contacts 18 is positioned
within the housing 14 such that one stationary contact 18
is spaced apart from the other stationary contact 18 a
preselected distance and both lie in a common plane.

Each stationary contact 18 is connected to one end of an
associated bussing member 22. A terminal end 42 of each
bussing member 18 extends outboard of the housing 14
through a passage 44 in the housing 14. Each flexible
member 30 is generally rectangular in shape and is
supported at its approximate midpoint by the actuator 26
such that it has two opposing ends 46 being spaced apart
a preselected distance. Each flexible member 30 is
positioned generally perpendicular to the longitudinal
axis of the actuator 26 and parallel to the plane of the
pairs of stationary contacts 18. At least one movable
contact 34 is attached at each of the opposing ends 46 of
the flexible member 30.

The actuator 26 has a distal end 50 which extends
outboard of the housing 14 through a passage 54 in the
housing 14. The actuator 26 is slidably movable along
its longitudinal axis between a first position and a
second position. The biasing spring 38 is located
between a portion of the housing 14 and the actuator 26

urging the actuator 26 to maintain its first position.
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An external force exerted on the distal end 50 of the
actuator 26 is required to move the actuator 26 to its
second position. In the configuration of Figure 1, the
stationary contacts 18 are positioned within the housing
14 such that when the actuator 26 is biased by the spring
38 to its first position, the movable contacts 34 are in
contact with the stationary contacts 18 thereby providing
a contact block having normally closed contacts.

In the configuration of the prior art contact block
shown in Figure 2, the stationary contacts 18 are
positioned within the housing 14 such that when the
actuator 26 is biased by the spring 38 to its first
position, the movable contacts 34 are spaced apart from
the stationary contacts 18 thereby providing a contact

block having normally open contacts.

Figure 3 illustrates an assembled prior art contact
block with a terminal clamp 58 and a screw 62 fitted to

each of the extending terminal ends 42.

Figures 4 and 5 illustrate a convertible stationary

contact module 66 constructed in accordance with the

present invention. The contact module 66 includes a

housing 70 which is generally rectangular in shape. The
housing 70 has a generally flat top surface 74, a front
surface 78 and a back surface 82. The front and back
surfaces, 78 and 82 respectively, are generally parallel
to one another and spaced apart by the top surface 74. A
génerally rectangular handle 86 extends upward from a
middle portion of the top surface 74. Two generally flat

bussing conductors 90 are supported by and partially
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enclosed by the contact module housing 70. A portion of
each bussing conductor 90 extends outwardly from and
generally perpendicular to a bottom surface 94 of the
housing 70 to a distal end 98. The bussing conductors 90
pass through the housing 70 at a point between the
longitudinal center line of the contact module 66 and the
back surface 82 of the housing 70. The distal end 98 of
each bussing conductor 90 has a contact pad 102. A
stationary contact 106 is fixed to the side of the
contact pad 102 facing toward the front surface 78 of the
housing 70. A contact indicator 110 extends outwardly
from and generally perpendicular to the top surface 74 at
a point between the longitudinal center line of the
contact medule 66 and the back surface 82. The contact
indicators 110 indicate the position of the bussing
conductors 90 and the stationary contacts 106. Two
passages 114, each communicating between the front and
back surfaces, 78 and 82 respectively, and each located
adjacent cne of the bussing conductors 90, provide access
to a wire terminal screw 118 for external wiring to the
contact module 66.

Figures 6 illustrates the interior of a contact
block 122 constructed in accordance with the present
invention. As in the prior art discussed above, the
contact block 122 of the present invention has a housing
126 which defines a generally hollow interior for
supporting and enclosing an actuator 130, at least one
flexible member 134 supported by the actuator 130, two

pairs of movable contacts 138 and an actuator biasing
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spring 142. However, in accordance with the present
invention, a generally rectangular contact cavity 146 is
defined on each side of the actuator 130. The contact
cavities 146 receive the stationary contacts 106 of the
contact module 66 shown in Figures 4 and 5.

Each flexible member 134 is generally rectangular in
shape and is supported at its approximate midpoint by the
actuator 130 such that it has two distal ends 150 being
spaced apart a preselected distance. Each flexible
member 134 lies in a plane generally perpendicularly to
the longitudinal axis of the actuator 130. At least one
movable contact 138 is attached to each side of the
flexible member 134 at each of the distal ends 150.

The actuator 130 has a distal end 154 which extended
outboard of the housing 126 through a passage 158 in the
housing 126. The actuator 130 is slidably movable along
its longitudinal axis between a first position and a
second position. The biasing spring 142 is located
between a portion of the housing 126 and the actuator
130, thereby urging the actuator 130 to maintain its
first position. An external force exerted on end 154 or
the actuator 130 is required to move the actuator 130 to
its second position.

Figure 7 illustrates an assembled contact block 122
of the present invention. The housing 126 includes
indicia indicating normally closed (NC) 162 and normally
open (NO) 166. Two generally rectangular apertures 170
generally adjacent to the NC indicia 162 provide access

to the two contact cavities 146 at a location coinciding
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with the location of the movable contacts 138 when the
actuator 130 is in the first position. Two generally
rectangular apertures 174 generally adjacent to the NO
indicia 166 provide access to the two contact cavities
146 at a location coinciding with the location of the
movable contacts 138 when the actuator 130 is in the
second position. The stationary contacts 106 and their
associated bussing conductors 90, shown in Figures 4 and
5, are received in apertures 170 when a normally closed
contact block is desired and in apertures 174 when a
normally open contact block is desired. An aperture 178
is provided for receiving a contact module mounting screw
178.

Figure 8 illustrates a contact block 122 of the
present invention with a contact module 66 of the present
invention installed. The contact module 66 is in the
normally closed position as indicated by the contact
indicator 110 adjacent to the NC indicia 162. The
contact module is attached to the contact block housing
126 by the mounting screw 178. The contact block is
easily changed from normally closed to normally open by
removing the mounting screw 178, removing the contact
module 66 from the contact block 122, rotating the
contact module 66 180° and reinstalling the contact
module 66 on the contact block 122.

Figure 9 illustrates a circuit control device
generally indicated by reference numeral 182 having a
pair of dedicated nonconvertible stationary contacts 186

supported by a base 190, a first pair of movable contacts
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194 supported by a first flexible member 198 which is
attached to an actuator 202, two pair of second movable
contacts 206 supported by a second flexible member 210
which is also attached to the actuator 202 and a pair of
contact cavities 214 defined by the base 190. The
actuator 202 is biased to a first position by a spring
218 and slidably movable to a second position by a force
exerted on an end 222 of the actuator 202. The base 190
and its associated components are enclosed within a
housing 226. The housing 226 defines a pair of terminal
apertures 230 for receiving the terminal ends 234 of the
dedicated stationary contacts 186, a first pair of access
apertures 238 and a second pair of access apertures 242
which provide access to the contact cavities 214. The
first pair of access apertures 238 are associated with
the second pairs of movable contacts 206 when the
actuator 202 is in the first position and the second pair
of access apertures 242 are associated with the second
pair of movable contacts 206 when the actuator 202 is in
the second position. The housing 226 also includes NC
indicia 246 adjacent the first pair of access apertures
238 and NO indicia 250 adjacent the second pair of access
apertures 242. The pairs of access apertures 238 and 242
receive the bussing conductors 98 and stationary contacts
106 of the convertible contact module 66, thereby
providing the circuit control device 182 with a
convertible auxiliary contact which is easily selectable

between a normally closed contact and a normally open

contact.
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A contact carrier/actuator assembly generally
indicated as reference numeral 254 and illustrated in
Figures 10, 11 and 12 provides a simple easily assembled
method of supporting two flexible members 258 each of
which has two movable contacts 262 attached to opposing
sides of each of its opposing ends. The contact
carrier/actuator assembly 254 consists of two identical
opposing halves 266 which snap together and thereby
captivate one flexible member 258 at each end of the
assembly 254. Each half 266 has a generally E-shaped
cross-section wherein a first outside leg 270, a second
outside leg 274 and a center leg 278 each extending
outwardly from and generally perpendicular to a base leg
282. The first outside legs 270 is shorter in length
than the second outside leg 274 by an amount
approximately equal to the thickness of the base leg 282.
The center leg 278 is slightly shorter than the first and
second outside legs, 270 and 274 respectively, and is not
centered between the first and second outside legs, 270
and 274 respectively. The first outside leg 270 has a
generally flat outside surface 286 from which a generally
rectangular rib 290 extends outwardly and
perpendicularly. The rib 290 is located approximately at
the middle of the first outside leg 270 and runs
generally parallel to a distal end 294 of the first
outside leg 270. The outside second leg 274 defines a
generally square slot 298 which extends inward from a
distal end 302 of the second outside leg 274. The slot

298 is dimensioned to slidingly receive the rib 290 of
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said first outside leg 270. The center leg 278 includes
a generally wedge-shaped distal end 306 which defines a
hook 310. The center leg 278 is positioned such that
when the two halves 266 are assembled together, the rib
290 of one half 266 is slidably received within the slot
298 of the opposing half 266 and the hooks 310 of the
opposing center legs 278 interlock, thereby holding the
contact carrier /actuator assembly 254 together. The
flexible members 258 each have a slot 314 which is
dimensioned to closely receive the rib 290 on the
cooperating first outside leg 270. To assemble the
contact carrier/actuator assembly 254, one flexible
member 258 with its attached movable contacts 262 is
placed on the generally flat outside surface 286 of the
first outside leg 270 of each of the opposing halves 266
such that the rib 290 is received through the slot 314.
The two opposing halves 266 are then aligned such that
the ribs 290 of each first outside leg 270 are slidably
received within the slots 298 of the second outside leg
274 of the copposing half 266. As the two halves 266 are
pressed together the hooks 310 of both center legs 278
become latched together. The flexible members 258 are
capitivated between the generally flat surfaces 286 of
the first outside legs 270 and the second outside legs
274 such that the ribs 290 prevent them from sliding out.
Because the contact carrier/actuator assembly 254 is
symmetrical, no special positioning is required during

assembly.
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CLAIMS

1. A contact block having at least one set of
electrical contacts convertible between a normally open
and normally closed state comprising:

a housing defining a generally hollow interior;

an actuator partially received within said housing
and being slidably movable between a first position and a
second position;

means for biasing said actuator to said first
position;

at least one pair of contact cavities being defined
by said housing and being positioned immediately adjacent
to and on opposite sides of said actuator;

at least one pair of movable contacts, said movable
contacts being attached to said actuator such that said
movable contacts are movable between a first position and
a second position within said contact cavities;

means for attaching said movable contacts to said
actuator;

at least two pair of access apertures providing
access to said contact cavities such-that one pair of
said access apertures generally coincides with said first
position of said movable contacts and one pair of said
access apertures generally coincides with said second
position of said movable contacts; and

a stationary contact module having at least one pair
of stationary contacts which can be received through

either of said pairs of access apertures for being



wn

15

20

25

WO 96/12290 15

PCT/US95/12833

selectively engaged with said movable contacts in one of

said first or second positions.

2. The contact block of claim 1 wherein said

actuator has a distal end which extends outboard of said

housing through a passage.

3. The contact block of claim 2 wherein said
actuator is selectively movable from said first position
to said second position in response to an external force

exerted on said distal end of said actuator.

4. The contact block of claim 1 wherein said
biasing means is a spring positioned between a portion of

said housing and said actuator.

5. The contact block of claim 1 wherein said

actuator is made from an electrically nonconductive

material.

6. The contact block of claim 5 wherein said means
for attaching said movable contacts to said actuator is a
flexible member, said flexible member being generally

flat and made from an electrically conductive material.

7. The contact block of claim 6 wherein said
flexible member is rigidly supported at its approximate
midpoint by said actuator such that said flexible member

is generally perpendicular to said actuator, said
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flexible member having two opposing ends extending away

from said actuator.

8. The contact block of claim 7 wherein one said
movable contact is attached to each of the opposing sides

of said flexible member at each of said opposing ends.

9. The contact block of claim 1 wherein said
housing further includes an NC indicia adjacent one said
pair of access apertures indicating a normally closed
function and an NO indicia adjacent the other said pair

of access apertures indicating a normally open function.

10. The contact block of claim 9 wherein said
stationary contact module includes a housing being
generally rectangular in shape such that it is defined by
a top surface and a bottom surface being generally
parallel to and spaced apart from one another, and a
front surface and a back surface being generally parallel
to and spaced apart from one another, said front and back

surfaces being intermediate said top and bottom surfaces.

11. The contact block of claim 10 wherein said
stationary contact module further includes at least one
pair of bussing conductors, said bussing conductors being
supported by and partially enclosed by said housing, a
portion of each said bussing conductor extending
outwardly from and generally perpendicularly to said

bottom surface to a distal end, said bussing conductors
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passing through said housing at a point between a
longitudinal center line of said stationary contact

module and said back surface of said housing.

12. The contact block of claim 11 wherein said
distal end of each said bussing member further includes a
contact pad on which said stationary contacts are fixedly
mounted such that said stationary contacts face said

front surface.

13. The contact block of claim 12 wherein said
stationary contact module further includes a pair of
contact indicators, each extending outwardly from and
generally perpendicularly to said top surface at a point
between said longitudinal center line of said contact
module and said back surface such that the position of

said stationary contacts is indicated by said contact

indicators.

14. The contact block of claim 13 in which said
contact indicators align with one of said NC indicia or
said NO indicia depending on which pair of said access-

apertures said bussing conductors pass through.

15. The contact block of claim 11 wherein said
contact module housing defines two passages communicating
between said front and back surfaces, each said passage

being adjacent one of said bussing conductors such that
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access is provided to a wire terminal screw associated

with said adjacent bussing conductor.

16. The contact block of claim 1 wherein said
5 stationary contact module is attached to said contact

block housing by a mounting screw.

17. An electrical control device having a set of

auxiliary electrical contacts convertible between a
10 normally open and normally closed state, said control
device comprising:

a housing having a generally hollow interior and
defining a pair of terminal apertures, a first pair of
access apertures and a second pair of access apertures,

15 each of said apertures providing access to said generally
hollow interior;

a base enclosed by said housing;

an actuator being supported by said base such that
said actuator is slidably movable between a first

20 position and a second position;

means for biasing said actuator to said first
position;

at least one pair of contact cavities being defined
by said base, each said contact cavity being immediately

25 adjacent said actuator such that said pair of contact
cavities is separated by said actuator, said base being
positioned within said housing such that said access
apertures provide an external access to said contact

cavities;
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a pair of stationary contacts supported by said
base;
a first pair of movable contacts being attached to
said actuator such that said first movable contacts are
5 movable between a first position and a second position
relative to said pair of stationary contacts;
means for attaching said first pair of movable
contacts to said actuator;
two second pairs of movable contacts, said movable
10 contacts being attached to said actuator such that said
second movable contacts are movable between a first
position and a second position within said contact
cavities;
means for attaching said second pairs of movable

15 contacts to said actuator; and

a stationary contact module having at least one pair
of stationary contacts which can be received through
either said first or second pairs of access apertures for
being selectively engaged by one of said second pairs of

20 movable contacts in one of said first or second

positions.

18. The electrical control device of claim 17

wherein said actuator has a distal end.

25

19. The electrical control device of claim 18
wherein said actuator is selectively movable from said
first position to said second position in response to a

force exerted on said distal end.
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20. The electrical control device of claim 17
wherein said biasing means is a spring positioned between

a portion of said base and said actuator.

21. The electrical control device of claim 17
wherein said actuator is made from an electrically

nonconductive material.

22. The electrical control device of claim 21
wherein said means for attaching said first pair of
movable contacts to said actuator is a flexible member,
said flexible member being generally flat and made from

an electrically conductive material.

23. The electrical control device of claim 22
wherein said flexible member is rigidly supported at its
approximate midpoint by said actuator such that said
flexible member is generally perpendicular to said
actuator, said flexible member having two copposing ends

extending away from said actuator.

24. The electrical control device of claim 23
wherein one said movable contact is attached to each said
opposing end of said flexible member such that said first

movable contacts face said stationary contacts.

25. The electrical control device of claim 21

wherein said means for attaching said second pairs of
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movable contacts to said actuator is a flexible member,
said flexible member being generally flat and made from

an electrically conductive material.

26. The electrical control device of claim 25
wherein said flexible member is rigidly supported at its
approximate midpoint by said actuator such that said
flexible member is generally perpendicular to said
actuator, said flexible member having two opposing ends

extending away from said actuator.

27. The electrical control device of claim 26
wherein one said movable contact is attached to each side

of said flexible member at each of said opposing ends.

28. The electrical control device of claim 17
wherein said electrical control device housing further
includes an NC indicia adjacent one said pair of access
apertures indicating a normally closed function and an NO
indicia adjacent the other said pair of access apertures

indicating a normally open function.

29. The electrical control device of claim 28
wherein said stationary contact module includes a housing
being generally rectangular in shape such that it is
defined by a top surface and a bottom surface being
generally parallel to and spaced apart from one another,
and a front surface and a back surface being generally

parallel to and spaced apart from one another, said front
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and back surfaces being intermediate said top and bottom

surfaces.

30 The electrical control device of claim 29
wherein said stationary contact module further includes
at least one pair of bussing conductors, said bussing
conductors being supported by and partially enclosed by
said housing, a portion of each said bussing conductor
extending outwardly from and generally perpendicularly to
said bottom surface to a distal end, said bussing
conductors passing through said housing at a point
between a longitudinal center line of said stationary

contact module and said back surface of said housing.

31. The electrical control device of claim 30
wherein said distal end of each said bussing conductor
further includes a contact pad on which said stationary
contacts are fixedly mounted such that said stationary
contacts face said front surface of said stationary

contact module.

32. The electrical control device of claim 31
wherein said stationary contact module further includes a
pair of contact indicators, each extending outwardly from
and generally perpendicularly to said top surface at a
point between said longitudinal center line of said and
said back surface such that the position of said

stationary contacts is indicated by said contact

indicators.
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33. The electrical control device of claim 32 in
which said contact indicators of said stationary contact
module align with one of said NC indicia or said NO
indicia depending on which pair of said access apertures

said bussing conductors pass through.

34, The electrical control device of claim 30
wherein said stationary contact module housing defines
two passages communicating between said front and back
surfaces, each said passage being adjacent one of said
bussing conductors such that access is provided to a wire

terminal screw associated with said adjacent bussing

conductor.

35. The electrical control device of claim 17
wherein said stationary contact module is attached to

said electrical control device housing by a mounting

screw.



WO 96/12290 PCT/US95/12833

PRIOR ART
18 /
34 34 _
46" N6 Fig. 1
\1g
50 10
46 \/
30 2 54
34 0 |34
g B
il | m| Fig 2
| 11
42" == o= 42
| ——— L ——]
38
PRIOR ART
PRIOR ART @ E
44 - 44
2 |1 2 42
\ 2 Fig. 3
62- / > '_4\ - 62
\58 /

58
SUBSTITUTE SHEET (RULE 26}



PCT/US95/12833

WO 96/12290

2/6

86~
- 90
H\‘ g
- 8Ll
Om |/lr p—
¢8” —~— ) /Jmn
J > N Y
oLl N

p 81
901 gol <0l
86
86
6
06 — \ __ 06
— — viL
141N — _ v
8Ll o 811
8L
\\\va\\
oLl \\\;
oLl

SUBSTITUTE SHEET (RULE 26)



WO 96/12290 PCT/US95/12833

3/6

154

150
138
146
Fig 6
170 m 122 170
) v
138 = ~NC 138
162//'N0 ( )
/ 26 |
T — (— Fig. 7
174 178 474
122
66
10 ——\_ S _,/_@_ 10
|

T \’ |
_ne [T 3

JCelsls

\ [ 12

166~ | - . -
18’ Yyzg ‘18 Fig. 8

SUBSTITUTE SHEET (RULE 26)




WO 96/12290 PCT/US95/12833

SUBSTITUTE SHEET (RULE 26)



WO 96/12290

5/6

PCT/US95/12833

262
258 \
286
4
24 | 282
270
262 | 310| [€~—266
266™~] |218 306
306
7
i 57
262 | = 286
274
A 25/2 Fig. 11

SUBSTITUTE SHEET (RULE 26)

254



PCT/US95/12833

WO 96/12290

6/6

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

Inte: 1al Applicauon No

PCT/US 95/12833

. CLASSIFICATION OF SUBJECT MATTER

e e Mo1H11/00  HO1H1/20

According to International Patent Qlassification (IPC) or to both natonal classification and IPC

B. FIELDS SEARCHED

IPC 6 HOIH

Mimumum documentation searched (classification system followed by classification symbols)

Documentation searched other than miumum documentatuon to the extent that such documents are included in the fields searched

Electronic data base consulted during the intematonal search (name of data base and, where practcal, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citaton of document, with indicauon, where appropnate, of the relevant passages

1; figures 8,11,12

see abstract

A US,A,2 649 514 (R.P.BALLOU) 18 August 1953 1-5
see column 5, last line - column 7, line

A US,A,2 562 420 (W.C.FURNAS) 31 July 1951 1-5
see column 2, last paragraph - column 3,
paragraph 2; figures 1,2,6-8

A EP,A,0 011 133 (METZENAUER & JUNG) 28 May 1
1zgoabstract; figure 2

A US,A,3 161 751 (GEC)-I; December 1964 1
see figures

A Egég,o 511 043 (TELE;EEANIQUE) 28 October

D Further documents are listed in the conunuaton of box C.

m Patent family members are histed tn annex.

* Speaal categones of ated documents :

*A” document defining the general state of the art which is not
considered o be of particular relevance

*E* earlier document but published on or after the international
filing date

“L* document which may throw doubts on priority claim(s) or
which 1s ated to establish the publication date of another
citaton or other special reason (as specified)

‘0" document refernng to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date ciaimed

“T* later document published after the international filing date
or prionty date and not 1n conflict with the application but
cited to understand the pninciple or theory underiying the
invenuon

“X* document of particular relevance; the claimed inventon
cannot be considered novel or cannot be consdered to
involve an Inventive step when the documnent 1s taken alone

"Y* document of particular relevance; the cdaimed invention
cannot be considered to involve an invenuve step when the
document 1s combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

‘&' document member of the same patent famuly

Date of the actual completion of the international search

19 January 1996

Date of maihing of the internauonal search report

2. 02 9%

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Ripwk
Tel. ( +31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+ 31-70) 340-3016

Authonzed officer

Janssens De Vroom, P

Form PCT/ISA. 210 (second sheet) (July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

uformaton on patent farmuly members

Inte:

1al Applicaton No

PCT/US 95/12833

Patent document Publication Patent family Publication
cited in search report date member(s) date
US-A-2649514 18-08-53 NONE
US-A-2562420 31-07-51 NONE
EP-A-11133 28-05-80 DE-A- 2848105 14-05-80

AT-T- 443 15-12-81
US-A- 4276458 30-06-81
US-A-3161751 15-12-64 NONE
EP-A-511043 28-10-92 FR-A- 2675625 23-10-92
JP-A- 7169356 04-07-95

Form PCT.ISA 210 (patent (amily annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

