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1
ELECTRIC CONTACTQR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electrical contactor of
the type comprising a metallic base, an insulating hous-
ing, a bridging contact structure within the housing,
and a removable cover on the housing;

2. Description of the Prior Art

Electric contactors of the type comprising an insulat-
ing support and a bridging contact structure supported
on the insulating support by resilient means that pro-
vide contact pressure in the closed position of the
contacts are known in the art. For example, U.S. Pat.
No. 3,602,850, issued Aug. 31, 1971 to K. A. Grunert,
discloses a contactor that functions satisfactorily for

SUMMARY OF THE INVENTION

In accordance with this invention, it has been found
that an improved electrical contactor having switching
capabilities in a modular arrangement for 1,500V, 60
Hz applications, comprising a metallic base, an insulat-
ing housing, a detachable insulating cover, a plurality
of conducting paths extending across the conductor,
each conducting path comprising a pair of terminals,
one terminal at each of the two opposite ends of the
conducting path, each of the conducting paths com-
prising two spaced stationary contacts between the as-
sociated pairs of terminals, a bridging contact member
for bridging the spaced stationary contacts, a contact
carrier member supporting the bridging contact mem-
ber for movement between open and closed positions
relative to the spaced stationary contacts, the contact
carrier member extending between the spaced station-
ary contacts, biasing means for holding the movable
briding contact carrier structure in one of the positions,
clectromagnetic means for actuating the bridging
contact carrier structure to the other of the positions,
the bridging contact members having opposite end por-
tions extending beyond their respective stationary
contacts, and each end portion being turned in a direc-
tion away from the corresponding stationary terminal.
The contactor also comprises guide pins for the mov-
able contact carrier each pin having a screw insert or
threaded opening in which a screw clampingly engages
each side of the detachable cover to the corresponding
guide pin. The contactor also comprises a safety inter-
lock including a pair of oppositely disposed and oppo-
sitely removable flexible members that are movable
into and out of a focking position for preventing move-
ment of the movable contact carrier, which flexible
members are disposed in the locked position when the
detachable cover is removed from the insulating hous-
ing and which members are disposed in the unlocked
position when the cover is in place.
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The contactor also comprises a coil for the electro-

magnetic means which coil is embedded in the metallic
base, which base provides an improved heat sink for
the coil.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side sectional view, partly in elevation, of
a three-pole contactor constructed in accordance with
the principles of this invention and taken generally
along the line I—I of FIG. 2;

FIG. 2 is a plan view with one half of the top cover
broken away;
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FIG. 3 is a horizontal sectional view taken on the line
HI—HI of FIG. 1;

FIG. 4 is a fragmentary elevational view showing the
interlock in the unlocked position, taken on the line
IV—IV of FIG. 1;

FIG. 5 is a fragmentary elevational view showing the
interlock in the locked position when the cover is re-
moved from its operating position;

FIG. 6 is a horizontal sectional view taken on the line
VI—VI of FIG. 5; and

FIG. 7 is a vertical sectional view taken on the line
VII—VII of FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A three pole contactor is generally indicated at 5 in
FIG. 1 and it comprises an insulating housing structure
7, a contactor structure 9, an insulating cover 11, and
a die cast aluminum base 13. In construction and oper-
ation the contactor 5 is generally similar to that dis-
closed in K. A. Grunert U.S. Pat. No. 3,602,850, issued
Aug. 31, 1971, for which reason an abbreviated de-
scription of the contactor is set forth herein.

The contactor-structure 9 comprises a U-shaped sta-
tionary magnetic member 15 and a conducting coil 17 .
supported on the base 9. The contactor 5 of this inven-
tion differs from that of the above-mentioned patent in
that the base 13 includes pairs of opposite side walls 19
and 21 (FIG. 3) which form a central compartment 23.
The magnetic member 15 and the coil 17 are encapsu-
lated in a shell 25 of insulating material such as an
epoxy resin. Thus, the magnetic member is fixedly
mounted on the base 13 where it energizes the contac-
tor. More particularly, the base having the integral die
cast side walls 19 and 21 serves as a heat sink for heat
generated by the coils during operation of the contac-
tor. A pair of guide pins 27 (FIGS. 1 and 3) extend up-
wardly from the base 13 and separate kick-out coil
springs 29 are mounted on each guide pin to bias a
movable contact carrier structure 31 upwardly to a
contact open position (FIG. 1) when the coil 17 is de-
energized.

The movable contact carrier structure 31 comprises
an insulating carrier 33, three bridging contact struc-
tures 35 at the upper end of the carrier, and an inverted
U-shaped magnetic armature 37 at the lower end of the
carrier. Thus, when the coil 17 is energized the arma-
ture 37, being attracted to the magnetic member 18§,
pulls the insulating carrier 33 downwardly, whereupon
movable contacts 39 on the bridging contact carriers
35 are brought into a closed circuit position with the
stationary contacts 41.

As shown in FIG. 1, the bridging contact carrier 35
includes an elongated conductor 43 to which the
contacts 39 are attached. The stationary contacts 41,
disposed on opposite sides of the carrier 33 are sepa-
rately mounted on support members 45 which, in turn,
are mounted on elongated terminals 47. Associated
with each stationary contact 41 is an arc diverter 49,

The elongated conductor 43 comprises similar oppo-
site end portions or horns 51 which are turned up-
wardly and outwardly from the movable contact 39 and
from the arc diverters 49. As shown more particularly
in FIG. 2, each horn 51 is preferably tapered to a
rounded end surface 53, whereby it is devoid of all cor-
ners such as present in rectangular or square end por-
tions of prior construction. When the contacts are
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opened to break the current, an arc is “blown’ or mag-
netically forced off of the contacts by self-generated
magnetic fields. As the arcs move outwardly extending
between the corresponding arc diverters 49 and the
end portions or horns 51, the arcs become less stable
due to the divergence of the diverters and the horns.
Moreover, the rounded end portions of the horns pre-
vent the arcs from terminating at any sharp corners and
thereby prevent undue burning of the diverters or
horns.

The assembly of the contactor 5 is best understood
with reference to FIGS. 1 and 2. The insulating housing
structure 7 is secured to the base 13 by screws 55 at
four corners thereof. The insulating cover 11 is
mounted on the insulating housing structure 7 by a pair
of oppositely disposed screws 57, one of which is shown
in FIG. 2. The manner in which the screws 57 are se-
cured to the housing structure 7 is described hereinbe-
low.

A pair of guide pins 59, one of which is shown more
particularly in FIGS. 4-7, are provided for the dual pur-
pose of guiding the vertical movement of the contactor
structure 9 and/or attaching the cover 11 to the insulat-
ing housing structure 7. For that purpose, each guide
pin 59 includes an upper insert portion 61 which is em-
bedded in the housing structure 7. The pin guides are
disposed on two opposite sides of the housing structure
7 and include threaded openings or screw inserts 63 in
which the screws 57 are seated. To prevent rotation of
the guide pins 59 the insert portions 61 thereof are pro-
vided with non-circular or rectangular flanges 65 which
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are likewise embedded in the housing structure 7. The

contactor structire 9 comprises a pair of oppositely
disposed lugs 67 which extend outwardly through
opening 69 in the housing structure 7 and in which a
corresponding guide pin 59 is disposed. Each lug 67 has
an opening 71 in which the corresponding guide pin 59
is mounted. Thus, as shown in FIG. 4, the lugs 67 move
vertically on the pin 59 within the openings 69 and be-
tween the upper, solid line position and the lower, bro-
ken line position 67a thereof as the contactor structure
9 moves between the open and closed positions of the
contacts 39 and 41.

For safety, the contactor 5 is provided with interlock
means for preventing closing of the contacts 39 and 41
when the cover 11 is removed. As shown in FIGS. 1, 4
and 5 the housing structure 7 has an upper surface 73
and the cover 11 has a lower surface 75. When the
cover 11 is intact (FIGS. 1 and 4), the surfaces 73 and
75 are in contact where they are held in place by the
screws 57. The interlock means includes a projection
member 77 and a flexible member 79 which cooperate
to lock and unlock the contactor structure 9 when the
cover 11 is displaced or mounted in position. The flexi-
ble member 79 is a wire-like structure having similar
hooked end portions 81, and a central necked portion
83. In addition, the flexible member 79 includes similar
intermediate portions comprising inturned segments 85
and outturned segments 87. All of the portions 81, 83
and the segments 85 and 87 constitute an integral wire-
like member having a non-flexed configuration, as
shown in the locked position of FIG. 5, whereby the in-
turned hooked end portions 81 extend under the lug 67
to prevent its downward motion in the event that the
contact structuré 9 is actuated when the cover 11 is re-
moved. The flexed or unlocked position of the flexible
member 79 is that shown in FIG. 4 in which the in-
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turned hooked end portions 81 are removed from any
interference with the downward movement of the lug
67. :

Moreé particularly, the neck portion 83 of the flexible
member 79 is a circular segment of the member and is
clamped in place (FIG. 7) between the surface of the
housing structure 7 and a radially spun flange 89 at the
upper end of the guide pin 59. It is preferred that the
necked portion 83 and the spun flange 89 be seated
within a recess 91 within the upper surface 73 of the
housing, whereby the upper side of the flange 89 is in
planar alignment with said upper surface.

When the cover 11 is intact with its lower surface 75
in surface-to-surface contact with the upper surface 73
of the housing 7 (FIG. 4), the projection member 77 is
disposed between the inturned segments 85 so that the
outturned segments 87 and the hooked end portions 81
are cammed outwardly in opposite directions from
each other so that the lug 67 is free to move vertically
on the guide pin 59, such as to the lower, broken line
position 67a. Conversely, when the cover 11 is re-
moved from the seated position on the surface 73 (FIG.
5), the projection member 77 moves out of the position
between the opposing inturned segments 85, where-
upon the hooked end portions 81 move (due to the re-
silient property of the flexible member 79) into the
locked position below the lug 67. Accordingly, the pair
of interlocks on opposite sides of the contactor 5 serve
as safety lock mechanisms for stopping movement of
the crossbar of the contactor structure 9 when the
cover is removed.

We claim:

1. A contactor comprising an insulating housing, a
cover detachably mounted on the housing, a stationary
contact structure within the housing, a movable
contact carrier structure within the housing and mov-
able between open and closed positions relative to the
stationary contact structure, biasing means for holding
the movable contact carrier structure in one of the po-
sitions, electromagnetic means for actuating the
contact carrier structure to the other of the positions
and comprising a magnetic armature, a magnetic core,
and a coil, means for detachably mounting the cover on
the housing, interlock means for preventing movement
of the movable carrier structure when the cover is re-
moved from the housing, the interfock means compris-
ing a flexible member movable into and out of a locking
position in the path of travel of the movable contact
carrier structure, the flexible member being mounted
on the housing and being biased in the locked position,
the cover having a projecting portion for holding the
flexible member in the unlocked position when the
cover is mounted on the housing, the electromagnetic
means actuates the movable contact carrier structure
to the closed position, the flexible member comprising
one portion attached to the housing, another portion in
the path of movement of the movable contact carrier
structure and an intermediate portion inclined at an
angle across the position otherwise occupied by the
projecting portion when the cover is mounted on the
housing, the flexible member comprises a pair of oppo-
sitely disposed and oppositely movable end portions
movable into and out of the locking position of the
movable contact carrier structure, the movable contact
carrier structure comprises an apertured guide mem-
ber, a guide pin on the housing and disposed in the ap-
ertured guide member, the guide pin having an end
portion embedded in the insulating housing and having
a threaded aperture in said end portion, a screw clamp-
ingly engaging the cover and seated in threaded aper-
ture, and the flexible member being attached on pe-

riphery of the end portion of the guide pin.
* * * * *



