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3,054,872
ELECTRICAL CONTACTOR
Robert L. Clark, New City, and Cari Ehmann, Yonkers,
N.Y., assignors to Ward Leonard Electric Co., Mount
Vernon, N.Y., a corperation of New York
Filed Nov. 28, 1958, Ser. No. 776,805
3 Claims., (Tl 200—104)

This invention relates to electromagnetically operated
multipole contactors and is directed particularly to a
balanced-type contactor having a muliipoie contact head
actuated by the armature of an electromagnet.

An object of this invention is to provide an electro-
magnetically operated contactor that is balanced under
dynamic conditions of mechanical shock of high inten-
sity and under static conditions.

Another object of the invention is to provide a bal-
anced multipole electromagnetic contactor that is light
in weight and simple in its operative parts.

Another object of the invention is to provide a bal-
anced multipole electromagnetic contactor that is easy
to assemble and that is readily accessible for servicing.

Other and further objects and advantages of the inven-
tion will become apparent from the following descrip-
tion taken in connection with the drawings in which

FIG. 1 is a front view of a balanced multipole electro-
magnetic contactor with the contactor head illustrated
in a fragmentary sectional view;

FIG. 2 is a sectional view of the contactor head taken
along lines 2—2 of FIG. 1;

FIG. 3 is a fragmentary sectional view of the means for
attaching the contact head to the panel;

FIG. 4 is a fragmentary sectional view of the linkage
mechanism coupling the plunger of the contactor head
and the electromagnet taken along lines 4—4 of FIG. 1;

FIG. 5 is a fragmentary side view of the electro-
magnet;

FIG. 6 is a sectional view of the maintaining contacts
taken along lines 6—6 of FIG. 1;

FIG. 7 is a front view of another embodiment of the
contactor with separate contact members and with the
splitter-type contacts mounted on the opposite side of
the electromagnet;

FIG. 8 illustrates a side view of the contact member
and a sectional view of the actuating linkage; and

FIG. 9 illustrates the means for fastening the insulat-
ing members of the contact fogether.

In the embodiment illustrated in FIGS. 1 through 6 the
contactor head 19 and the electromagnet 11 are mounted
side by side on a panel or supporting means 12. Splitter-
type contacts 13 and 13q are fastened to the contactor
head on the opposite side from the electromagnet. How-
ever, they could be fastened on either side. The con-
tactor head 10 has a moving contact support 14 with
movable bridge contacts 15 for engaging the fixed con-
tacts 23 and 24 mounted in the contactor head. The
electromagnet has a solenoid plunger 16 actuated by a
coil 17. The plunger 16 and the moving contact sup-
port 14 are coupled by an actuating linkage mechanism
18 pivotally mounted on the panel. The splitter-type
contacts are actuated by an arm 19 mounted on the
moving contact support 14.

The contactor head 18 comprises two identical molded
insulating pieces 20 and 21 formed and fitted together
to carry three poles of the contactor. The molded pieces
are securely held together and rigidly fastened to the
panel by means of L-shaped brackets 25 and 26 and a
cross strap 27. The brackets have threaded members 28
and 29 extending from one end of a respective bracket
and retainers or hooks 39 and 31 extending preferably
normal to the bracket at the other end. The brackets
are rectangular in cross section and extend through rec-
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tangular slots in the panel to position the retainers at
the back of the panel. The brackets fit into rectangularly
shaped grooves 32 and 33 in opposite sides of the con-
tactor head to hold it in place on the panel. The cross
strap 27 extends across the front of the contactor head
fitting in rectangular slots at each side and fitting over
the threaded members 28 and 22 of the brackets. The
nuts 34 and 35 threaded on the brackets securely fasten
the contactor head to the panel and hold the two molded
pieces together. A terminal block 47, when required,
is mounted on the front strap by bolts 48 extending
through the block and threaded in the openings in the
strap. One of the molded pieces forms a front member
and the other forms a rear member. When the two
molded pieces are fitted together the contactor head has
three separate chambers 36 in which the bridge contacts
15 move to engage ihe fixed contacts 23 and 24. The
bridge contacts are slideably mounted on pins 37 fastened
in the cross arm 38 to form the moving contact support
of the contactor. The pins 37 have shafts 39 with
square cross sections to slideably carry the bridge con-
tacts. Helical springs are positioned around the shafts
to hold the contacts in engagement. The pins extend
through openings 4¢ in the bottom of the chambers 36
and reciprocally move therethrough. Funnel-shaped pas-
sages 41 are provided in the upper wall of the chamber
to receive the L-shaped fixed contacts 23 and 24 fastened
to the contactor head by bolts 43. The fixed contacts
extend above the wall to form terminal portions 44 re-
cessed by partitions 45 extending between the pairs of
contacts and a strip 46 mounted on the rear surfaces
of the partitions. The terminal portions are readily
accesible through spaces between the top and front edges
of the partitions. The plunger has ribs 125 at each end
fitting in slots or grooves 126 in the contactor head. The
slots and ribs guide the plunger in a linear movement.
The cross arm of the plunger has a downwardly extend-
ing tongue 48 with flat parallel side surfaces and a bore
extending through the tongue for coupling the plunger
to the actuating linkage mechanism.

The electromagnet unit 11 comprises an electromag-
netic coil 17, an armature 16 and a laminated core 49.
The core is rectangular in shape and has four legs 59, 51,
52 and 53 forming a space 54 for receiving the electro-
magnetic coil. The upper leg 50 has an opening 55 across
the width of the leg dividing it info two magnetic por-
tions. The armature has a laminated structure with a
center leg 56 passing through the opening between the
two portions of the upper leg and with a cross piece 56a
lateral to the center leg to form a magnetic linking path
between the two portions. The lower end of the center
leg is spaced from the lower leg when in a non-energized
position. On energization of the coil the center leg is
drawn downward to close the gap between the end of the
center leg and the core and to bring the cross arm 56
into contact with the portions of the upper leg. One op-
posite sides of the laminated armature structure are T-
shaped straps 57 and 58. The center legs of the straps
are longer than the center legs of the laminated structure
and extend on opposite sides of the lower leg to link with
the actuating linkage mechanism.

The laminated core 49 is fastened together by upper
mounting brackets 60 and 61 and lower mounting brack-
ets 62 and 63. The rear upper and lower brackets 61
and 63 are fastened to a U-shaped mounting member 64
spacing the electromagnetic from the panel and rigidly
fastening it to the panel. The mounting member 64 is
fastened to the panel by bolts 65 passing through the
flanges 66. The coil 17 is retained in position by means
of the insulating members 67 and 68 positioned in the
top and bottom of the coil, respectively, and by a spring
wedge 69 fitting between the upper leg 50 of the core and
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the insulaing piece 67 to securely retain the electromag-
netic coil in the core without vibration or movement.
The spring wedge 69 is made of annealed spring steel and
has a U-shape with legs 69a and 625 extending on op-
posite sides of the armature. The legs of the spring
wedge are curved with the center portion 63c pressing
against the legs of the core and the ends against the in-
sulating piece. The front edge 694 is turned to form a
portion generally normal to the wedge to stiffen the cen-
ter leg and provide a means for easily inserting and se-
curing the wedge.

The actuating linkage mechanism 18 comprises a lever
70 formed from two pieces of flat metal bent to join at
an intermediate portion and to diverge at the ends to
form end forked portions 71 and 72. The lever is piv-
otally mounted by pivotal mounting means secured to
the panel and extending through the intermediate portion
of the lever. The forked portion 71 fits around the
tongue 49 on the cross arm of the plunger and is piv-
otally fastened thereto by the pin 73. The other forked
portion 72 fits between the straps 57 and 58 of the arma-
ture and is pivotally fastened by the pin 74.

The tongue 49 of the plunger cross arm has a cut_out
portion extending longitudinally to the cross arm and
transversely to its movement. The arm 19 actuating the
splitter contacts 13 and 134 fits into this cut-out portion
and is held in place by the bosses 77 on the forked por-
tion of the lever. Balancing weights 78 are secured on
opposite sides of the lever by rivets 79. The pin 73 ex-
tends through the balancing weights and is held in place
by the cotters 73a. The balancing weights are distributed
equally in weight around the pivot. The other forked
portion 72 has outside bosses 80 for spacing the straps
57 and 58, A spacing washer 81 is fitted between one
side of the fork and one of the center legs. The pin is
held in place by the cotter pins 82 snapped on the ends.
As illustrated in FIGS. 1, 4 and 5 the movement of the
actuating mechanism is limited in the non-engaged condi-
tion by the cylindrical roller-type stop 74a mounted on
the pin 74 between the ends of the straps 57 and 58.

The pivotal mounting means has a shaft 83 fastened
to the panel. The shaft 83 has a shoulder against which
the intermediate portion of the lever is held by the col-
lar 84, washer 85 and snap cotter pin 86. The shoulder
positions and centers the lever in relation to the arma-
ture and cross piece. An L-shaped member 87 is fas-
tened to the panel 10 and extends parallel to the shaft to
form a means for holding the torsion spring 88 loaded
against the lever. The spring is formed into two helical
halves positioned on opposite sides of the central portion
and connected by a portion positioned underneath the
lever. The ends of the spring are caught on the piece.
The spring 88 engages the lever on the opposite side of
the shaft 83 from the contactor head.

The balancing weights balance the weight of the steel
armature so that the weight distribution on the opposite
sides of the stud is equal. The torsion spring biases the
contactor in the open position. Thus, in this embodiment
the armature and the plunger are positioned on opposite
sides of the pivot and the dynamic members are balanced
by balancing weights. A shock applied to the contactor
in the line of movement of the plunger and the armature
will not affect the position of these dynamic members. A
downward force tending to move the plunger into the
closed position or retain it in the closed position will have
the effect. of tending to accelerate the armature to move
the plunger into the open position. With the balance
about the pivot, these forces are cancelled and the plung-
er remains in position when a shock is applied.

The splitter-type contacts 13 and 13g are fastened by
bolts 89 threaded into the mounting bracket 25 of the
contact head. The contact units comprise identical in-
sulating members 90 and 91 forming an internal cham-
ber 92 in which the split contacts 93, 94, 95 and 926
are fastened to the insulating member. The insulating
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members are fastened together to form the housing for
the contacts by means of the resilient projection 139 and
the rectangular opening 131. The projection has a lon-
gitudinal slot 132 permitting flexure of the ends of
the projection. A knob 133 is provided on one side of
the projection to catch the projection in the opening and
holes 134 are provided for receiving the bolts 89 to se-
cure the housing to the bracket. A rectangular shaft
87 extends through the chamber 92 and between the in-
sulating members by means of openings in opposite sides
of the insulating members. The contacts 93 and 94 are
positioned on opposite sides of the shaft to receive the
contact bar 98 when the main contacts are open, and the
contacts 95 and 96 are positioned on opposite sides of the
bar to receive the contact bar when the main contacts
are closed. The split contacts are respectively connect-
ed to the external terminals 99, 108, 101 and 102 fitting
in suitable channels in the insulating members. The
rectangular shaft 97 is made of an insulating material
and has a linear movement parallel to the movement of
the plunger. The shafts are operated together by arm
19 to move in unison. The arm 19 engages both of the
shafts by a tab 105 fitting into the slot in the shafts.
The contacts are connected to the terminals of the starting
button (not shown) so that when the plunger is raised in
an engaging position, the shorting bar is raised to bridge
the shorting contacts. On application of a physical shock
to the contactor, the shorting bar remains in engagement
with the contacts and maintains the energization of the
unit. When the plunger is in a disengaged position any
physical shock applied to the contactor will prevent the
energization of the coil due to the balancing action of
the dynamic members. The splitter-type contact main-
tains closure on application of a force due to the bayonet-
type construction. On a longitudinally applied force the
shorting bar remains in engagement with the contacts for
a considerable portion of the stroke so that any movement
produced by a jarring action as a result of physical shock
will not produce a disconnection of the contact bar from
the splitter contacts.

In another embodiment illustrated in FIGS. 7 and 8
the electromagnet is the same as in the embodiment of
FIGS. 1 through 6. The actauting lever 106 is a single
metal strip. The pivotal mounting of the member is
identical to that in the previous embodiment. The con-
tacts 107 of the switch are mounted in separate individ-
ual contact mountings 1¢8 similar to those described in
the co-pending application Serial No. 741,347 filed June
11, 1958, by John Scheib, Jr. Each of these contacts has
a light plastic plunger 18% with a U-shaped connecting
portion 310 engaging the flange 111 of the actuating
member 112. The plunger 109 is guided in a linear
movement by the mounting 1£8. The contacts 107 are
movable over a short distance in the direction of move-
ment of the plunger and resiliently held against the fixed
contacts 135 by a spring 136. The actuating member
112 comprises a flat portion having two vertically extend-
ing strips 113 and 114. One strip 114 is pivotally con-
nected to the actuating lever 106 and the other strip 113
fits in guides 115 formed by brackets 116 mounted on
the panel 10. The guides 115 are lateral flanges engag-
ing and holding the strip to move the actuating member
in linear movement in a given plane. A slot 118 is
provided in the strip through which a rivet 137 extends
to pivotally connect a balance weight 120 fo the end of
the actuating lever. The balance weight is cylindrical in
shape and has an axial bore 127. The rivet 137 extends
into the bore and has a rounded or a ball shaped end
128 rockably supporting the balance weight between the
actuating member 112 and the bracket 116. The bal-
ance weight balances the armature of the electromagnet.
The slot 118 is wider than the diameter of the pin to
accommodate the lateral movement of the pin in its mo-
tion about the center of the pivot. The pin 121 con-
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necting the actuating lever to the actuating plate has a
transverse slot 122 to permit relative movement between
the pin and the actuating plate. The balance weight
and the actuating plate and the plungers of the individual
contacts balance the weight of the armature of the electro-
magnet so that any force applied to the unit will be can-
celled out through the actnating lever.

The splitter-type contacts 123 and 123z (FIG. 7) are
mounted to a flange 124 secured to the panel and are

actuated by an arm 138 fastened to one of the side plates

of the armature. The arm 138 is S-shaped with a fasten-
ing portion secured to the side plate and a portion bent
out of alignment with the fastening portion and centered
on the armature. This latter portion engages slots in
the arms of the splitter contacts. The structure of the
splitter contacts 123 and 123¢ may be similar to the con-
tacts 13 and 13a.

Various modifications and changes may be made in the
foregoing invention without departing from the invention
as set forth in the appended claims.

We claim:

1. A mounting for electrical contacts comprising a
panel, a contact head having a first and second insulating
pieces solely mounted by the same single means to said
panel, a plurality of pairs of contacts, said first piece
supporting one contact of each pair of contacts, said
second piece supporting the other contact of each pair
of contacts, said first piece engaging said panel, said sec-
ond piece fiiting on said first piece, said first and second
pieces having grooves on each side thereof for positioning
said contacts carried by said second piece at a specified
level with the contacts of said first piece, two brackets,
each of said brackets having means for securing said
brackets to said panel and a strap portion fitting in a
respective groove, a strap member extending across said
second insulating piece and coupled to said brackets to
hold said brackets against the sides of said insulating
pieces to form with said brackets the means for securely
fastening said second piece to said first piece and said
first piece to said panel to hold said contacts of said sec-
ond piece at a specified level with the contacts of said
first piece and permit inspection of said contacts.

2. An electrical contactor comprising a panel, an in-
sulating contact head mounted on said panel, said head
having fixed contacts and a plunger movably mounted
therein in a linear movement, contacts mounted on said
plunger movable in and out of engagement with said fixed
contacts, an electromagnet mounted on said panel and
having an armature with a linear movement generally
parallel to said plunger, a lever, means for pivotally mount-
ing said lever on said panel between the lines of move-
ment of said plunger and said armature, an actuating
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plate coupling said lever and said contact plunger, said
actuating plate having two strips, said first strip being
pivotally connected to said lever, a bracket slideably guid-
ing said second strip to move said actuating plate in a
plane, and a counterbalance mounted in said guiding
bracket to balance the weighis of the dynamic members.

3. An electrical contactor comprising a panel, an elec-
tromagnet having a T-shaped armature with a linear
movement, an insulating contact head having a plurality
of pairs of fixed contacts aligned in a plane normal to the
movement of said armature, said electromagnet and said
contact head being separately mounted on said panel,
said contact head having grooves on cach side extending
longitudinal to the movement of said armature, a plung-
er movably mounted within said contact head and hav-
ing ribs fitting in said grooves to guide said plunger in a
linear movement parallel to said armature, said plunger
having movable contacts aligned in a plane normal to the
movement of said plunger, an exterior lever having
yoke portions at each end, a shaft mounted on said panel
and extending normal to said panel and through an in-
termediate portion of said lever to pivotally mount said
lever on said panel, a spacer on said shaft to position said
lever from said panel and in alignment with said plunger
and armature, said plunger and armature each having
extensions fitting in said yoke portions with the plunger
extension adapted for connection to auxiliary contact
means, pins extending through a respective extension and
yoke portions to pivotally connect said lever to said
plunger and armature on opposite sides of said shaft,
counterbalance means on the yoke portion coupled to
said plunger to balance the dynamic components and coil
spring means formed around said shaft and engaging the
lever to force said armature out of said electromagnet

‘on deenergiaztion.
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