Feb. 11, 1569 J. D. FINDLEY, JR 3,427,419 |

DISCONNECTING CONTACTlASSEMBLY FOR ELECTRICAL APPARATUS
Filed March 31, 1966

' —379 ,_x;-_<76
2
A/ =,
U " AR B
TS~ T 20
| —— Ij 1]
Fl gali
£2 o
I ] AN T }
! [ 20
I )] { \\ﬁ” I 1
Filo_. [
I 521 /’{';L\ |
L [1f_ 20
| " I “f,” 1
Fi [
0 521 70 I 1 20
0 'I e ; ! ‘:T
UL i
X 7 -
P, s
- =76
FIG.I.

INVENTOR

Joseph D. FindleyJr
BY
@wﬂt ;?Wc /wﬁ.a_(

ATTORNEY




Feb. 11, 1969 J. D. FINDLEY, JR 3,427,419' '

DISCONNECTING CONTACT ASSEMBLY FOR ELECTRICAL APPARATUS

Filed March 31, 1966 Sheet _2 of 2
20
Fl. 20
[ .
i | &5
2 O | i(@\\»' ’54 72
S Ct
) N - 62 ‘A
— ) g 02 F1G.4.

162

FIG.6.

164




United States Patent Of

3,427,419
Patented Feb. 11, 1969

ice

1

3,427,419
DISCONNECTING CONTACT ASSEMBLY
FOR ELECTRICAL APPARATUS
Joseph D. Findley, Jr., Pittsburgh, Pa., assignor to West-
inghouse Electric Corporation, Pittsburgh, Pa,, a cor-
poration of Pennsylvania
Filed Mar. 31, 1966, Ser. No. 538,996
U.S. CL 200—166 10 Claims
Int. Cl. HO1h 1/50, 3/00

ABSTRACT OF THE DISCLOSURE

This invention relates to electrical apparatus and more
particularly to disconnecting contact assemblies for elec-
trical apparatus, such as circuit breakers or switches.
Each contact assembly comprises at least one pair of
laterally spaced contact fingers disposed on each side of
an associated conductor and resilient means disposed
between opposite pairs of contact fingers for biasing the
ends of the opposite pairs of contact fingers toward one
another.

R ————-—

In certain types of electrical apparatus, such as switch-
gear of the metal enclosed type, circuit interrupters, such
as circuit breakers or switches, are provided which are
relatively movable into and out of an associated hous-
ing. In order to facilitate the electrical connection or
disconnection of such a circuit interrupter with respect to
the relatively stationary power conductors which are dis-
posed inside the associated housing, circuit interrupters
of the type described have been provided in the past with
various types of primary disconnecting contacts. It has
been found that known disconnecting contact structures,
particularly those designed to carry relatively large mag-
nitudes of current, such as 1000 amperes or more, have
certain disadvantages with respect to either the relatively
large overall size of the disconnecting contact structure
required to carry a particular current rating or with re-
spect to the undesirable mechanical stresses to which
certain parts of known disconnecting contact structures
are subjected in operation. It is therefore desirable to
provide an improved disconnecting contact structure
which is more compact in construction for a particular
current rating than known structures of the same general
type and which avoids certain undesirable mechanical
stresses in certain parts of the overall structure.

It is an object of this invention to provide a new and
improved disconnecting contact assembly for current
carrying electrical apparatus.

Another object of the invention is to provide a more
compact construction in a disconnecting contact assembly
compared with known structures of the same general type.

A further object of the invention is to substantially
reduce or eliminate certain undesirable mechanical
stresses which result in certain parts of known structures
of the same general type.

Other objects of the invention will, in part, be obvious
and will, in part, appear hereinafter.

For a fuller understanding of the nature and objects
of the invention, reference should be had to the following
detailed description taken in conjunction with the ac-
companying drawings, in which:

FIGURE 1 is a top plan view of a disconnecting con-
tact assembly embodying the principal features of the
invention;

FIG. 2 is a view, partly in side elevation and partly
in section, of the disconnecting contact assembly shown
in FIG. 1, taken along the line II-I in FIG. 1;

FIG. 3 is an exploded view in perspective of a portion
of the structure shown in FIG. 1, with certain parts cut
away;
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FIG. 4 is a view, partly in side elevation and partly
in section, showing the disconnecting contact assembly
of FIG. 1 assembled on an associated conducting member;

FIG. 5 is a view, partly in side elevation and partly in
section, of the disconnecting contact assembly shown in
FIG. 1 with the contact assembly mounted on an asso-
ciated first conducting member and engaging a second
conducting member; and

FIG. 6 is a perspective view illustrating the unitary
frame of the disconnecting contact assembly shown in
FIG. 1.

Referring now to the drawings and FIGS. 1 and 5 in
particular, the disconnecting contact assembly 10 shown
therein comprises, in general, a plurality of laterally
spaced contact finger assemblies 20 which are assembled
on an associated unitary frame member 30 and which are
adapted to electrically connect or bridge a first conduct-
ing member, which is illustrated as a relatively movable
contact Cl1, and a second conducting member, which is
illustrated as a relatively stationary contact C2. As shown
in FIG. 5, the stationary contact C2 is a generally rec-
tangular conductor suitable for connecting to the bus bars
or power conductors of an associated switchgear structure
(not shown) with the end of the stationary conductor
or contact C2 being generally curved or arcuate in con-
figuration to facilitate the entrance of the end of the con-
tact C2 which meets and engages the contact finger
assemblies 20 of the contact assembly 10, as will be ex-
plained in greater detail hereinafter. The relatively mova-
able contact C1, as illustrated, is also generally rec-
tangular in configuration and is adapted to receive the
disconnecting contact assembly 10 which is mounted or
assembled on the end of the movable contact C1. It is
to be noted that the contact C1 may form part of a cir-
cuit interrupter, such as a circuit breaker or switch, which
is relatively movable into and out of an associated hous-
ing in a switchgear structure.

More specifically, each of the contact finger assemblies
20 comprises a first pair of elongated contact fingers F1
and F2 and a second pair of elongated contact fingers
F3 and F4 which are disposed on opposite sides of
the associated conducting member C1, as shown in FIGS
3 and 5. Fach of the contact fingers F1 through F4
includes a first contact surface 64 adjacent to one end of
each contact finger, which is generally curved or arcuate
in configuration to facilitate the entrance of the stationary
contact C2 between the opposite contact fingers and to
permit a limited degree of misalignment between the
stationary contact C2 and the contact fingers of the dis-
connecting contact assembly 10. In addition, each of the
contact fingers F1 through F4 includes a second contact
surface 66 at the other end of each contact finger which
is adapted to engage one of the opposite sides of the
associated contact C1 and which is generally curved or
arcuate in configuration to act as a pivot surface during
certain relative movements of the contact fingers which
are disposed on the opposite sides of the contact Cl, as
will be explained hereinafter.

In order to assist in maintaining the contact fingers
F1 through F4 in assembled relation with the associated
contact or conducting member C1 and to prevent longi-
tudinal movement of the respective contact fingers with
respect to the contact C1, each of the contact fingers
F1 through F4 includes a projecting portion 62 which
extends partially into one of the transversely extending
recesses or slots 162 and 104 which are provided adja-
cent to the end of the contact C1 on which the discon-
necting contact assembly 18 is mounted. It is to be noted
that sufficient clearance is provided between the project-
ing portions 62 of the fingers F1 through F4 and the
associated surfaces of the contact Ci which form the
slots 102 and 104 to facilitate assembly of the disconnect-
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ing contact assembly 10 on the contact C1 and {o permit
limited relative movement of the contact fingers F1
through F4 and the associated contact C1, as will be
explained hereinafter.

In order to bias the contact surfaces 64 and 66 of
the opposite pairs of contact fingers F1 and F2 and F3
and F4, respectively, toward one another to thereby
insure the high contact pressure between the respective
contact fingers and the associated conducting members
C1 and C2 which is necessary for efficient current trans-
fer between the conducting members C1 and C2, the
biasing spring 82 is disposed between the opposite pairs
of contact fingers F1 and F2 and F3 and F4, respectively,
of each of the contact finger assemblies 20, as best shown
in FIGS. 3 and 5. In order to limit the separation of
the opposite pairs of contact fingers F1 and F2 and F3
and F4, respectively, of each contact finger assembly 20
and to provide a means through which the biasing forces
of the spring 82 may be transmitted to the respective
contact fingers, each contact finger assembly 20 includes
a pair of retaining members or links 42 and 44 which
extend between the pairs of contact fingers on the oppo-
site sides of the contact or conducting member C1 and
which are pivotally connected to the opposite pairs of
contact fingers F1 and F2 and F3 and F4, respectively,
adjacent to the opposite ends of the retaining members
42 and 44 by the upper and lower cross pins 54 and 585,
respectively, as viewed in FIG. 3.

In order to retain the contact fingers, the retaining
members 42 and 44 and the spring 82 in loosely assem-
bled relationship, each contact finger assembly 20 in-

<

10

30

cludes an upper cross pin 54 which is generally rectangu-

lar in cross-section and which extends through the aligned
openings 63 in the contact fingers F1 and F2, respective-
ly, and also through the longitudinally extending slots 43
and 47 in the links 42 and 44, respectively, which are
also generally rectangular in configuration. Similarly, the
lower cross pin 55 extends through the aligned openings
63 in the contact fingers F3 and F4 and also through the
longitudinally extending slots 45 and 49 of the links 42
and 44 respectively, which are also generally in rectangu-
lar configuration, similarly to the cross-section of the
cross pin 55. It is to be noted that one end of each of
the cross pins 54 and 55 is bifurcated with the bifurcated
ends of the cross pins 54 and 55 being spread after said
cross pins are assembled with the associated contact fingers
and links to thereby maintain the associated contact
fingers, links and the spring 82 in assembled relationship.
It is also to be noted that each of the contact fingers F1
through F4 may include an opening adjacent to one end
near the contact surface 64, as indicated at 61, which
may be employed to receive a fixture or jig to facilitate
the assembly of the contact finger assembly 20 during the
manufacture thereof. The link 42 includes a shoulder
portion 42A which serves as a spring seat for one end
of the biasing spring 82, while the link 44 similarly in-
cludes a shoulder portion 44A which is spaced away from
the corresponding shoulder portion 42A of the link 42
and which serves as a spring seat for the other end of
the biasing spring 42. Although the widths of the slots
provided at the opposite ends of each of the links 42 and
44 may be substantially the same in a particular applica-
tion, it is to be understood that the widths of the slots 45
and 47 in the wider portions of the links 42 and 44 as
indicated at 42B and 44B, respectively, may be wider or
greater than the widths of the associated slots 43 and 49
in the respective links to facilitate the assembly of the
contact finger assembly 20, as shown in FIG. 3. It is to
be noted that the links 42 and 44 may be formed from
a suitable material, such as soft steel, having sufficient
mechanical strength to withstand the tension stresses
which result when the links 42 and 44 are transmitting
the biasing forces from the spring 82 to the associated
contact fingers F1 through F4 of each contact finger as-
sembly 20 and which is relatively immune to the stress
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corrosion or cracking which sometimes occurs in certain
types of copper alloys.

Referring now to FIG. 6, there is illustrated the unitary
frame or cage member 30 on which the contact finger
assemblies 20 shown in FIG. 1 are assembled or support-
ed prior to the assembly of the disconnecting contact as-
sembly 10 on the associated conducting member or con-
tact C1. The frame or cage member 30 is generally U-
shaped in configuration and includes a pair of spaced
side walls 132 and 134 and a central traverse or bight
portion, as indicated at 142, which extends between and
connects the associated side walls 132 and 134. In order
to maintain the contact finger assemblies 20 in laterally
spaced relationsihp across the width of the central portion
142 of the frame 30, the central portion 142 includes a
plurality of upper and lower, spaced recesses or slots 122
and 124, respectively, which are adapted to receive corre-
sponding adjacent ends of the opposite pairs of contact
fingers which make up the respective contact finger as-
semblies 20 on opposite sides of a transversely extending
wall portion, as indicated at 144 in FIG. 6.

In order to retain the contact finger assembly 20 in as-
sembled relationship with the frame 30, the side walls
132 and 134 of the frame 30 include the upper and lower
spaced openings 152 and 154 and 162 and 164, respec-
tively, which are adapted to receive the upper and lower
cross pins 72 and 74, respectively, shown in FIGS. 1 and
2. The order to permit limited movement of the cross pins
72 and 74 with respect to the side walls 132 and 134 of the
frame 30, which is necessary during the assembly of the
disconnecting contact 10 on the associated conducting
member C1 or during the entrance of the stationary con-
tact C2 into the contact fingers which make up the respec-
tive contact finger assemblies 20, the openings 152, 154,
162 and 164 are generally rectangular in configuration and
adapted to loosely receive the ends of the upper and lower
cross pins 72 and 74, respectively. It is to be noted that
the upper cross pin 72 passes through the aligned openings
65 in the upper pair of contact fingers F1 and F2 adjacent
to the contact surfaces 66, while the lower cross pin 74
passes through similar aligned openings 65 provided in the
lower pair of contact fingers F3 and F4 in the respective
contact finger assemblies 20. Suitable means, such as the
locking members or retainers 76, may be provided at the
opposite ends of each of the cross pins 72 and 74 to retain
the cross pins 72 and 74 in assembled relationship with the
associated frame 30 and the associated contact finger as-
semblies 20.

In order to maintain the ends of the contact fingers F1
through F4 which make up the respective contact finger
assemblies 20 in laterally spaced relationship adjacent to
the contact surfaces 66 of the respective contact fingers,
suitable means, such as the spacer springs 84 may be dis-
posed on each of the cross pins 72 and 74 to extend trans-
versely between the side walls 132 and 134 of the frame
30 with portions of each of the spacer springs 84 being al-
ternately captured or disposed on the associated cross pins
72 and 74 and to pass over the outer surfaces of the oppo-
site pairs of contact fingers which make up each of the con-
tact finger assemblies 20, as best shown in FIGS. 1
and 2.

Considering the overall operation of the disconnecting
contact assembly 10, it is to be noted that prior to the as-
sembly of the disconnecting contact assembly 10 on the
associated conducting member or contact C1, as best
shown in FIG. 3, the cross pin 54 is actuated by the force
of the coil spring 82 which is transmitted through the
generally T-shaped link 44 to the outer or upper end of
the slot 43 in the generally T-shaped link 42 and that
the cross pin 55 is actuated in the opposite direction by
the force of the coil spring 82 which is transmitted
through the associated link 42 to the outer or lower end
of the slot 49 in the link 44. It is also to be noted that
the corresponding position of the cross pin 54 with
respect to the slot 47 in the link 44 is at the inner or
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lower end of the slot 47, while the corresponding position
of the cross pin 55 in the lower slot 45 of the link 42 is
at the inner or upper end of the slot 45 with sufficient
clearance or lost motion being provided in the slots 45
and 47 between the cross pins 55 and 54, respectively,
and the other ends of the slots 45 and 47, respectively,
to permit the required relative movements of the opposite
pairs of contact fingers which make up each of the con-
tact finger assemblies 20 either during the assembly of
the disconnecting contact assembly 10 on the associated
conducting member or contact C1 or during the entrance
of the conducting member C2 into the opposite pairs of
contact fingers which make up the disconnecting contact
assembly 10. It is to be noted that the lengths of the slots
43 and 45 of the link 42 and the slots 47 and 49 of the
link 44 along with the size of the coil spring 82 may be
selected so that the spring 82 is slightly compressed be-
tween the shoulder portions 42A and 44A on the asso-
ciated pair of links 42 and 44, respectively, which are
included in each of the contact finger assemblies 20 prior
to the assembly of the disconnecting contact assembly 10
on the associated conducting member or movable con-
tact C1. It is to be noted that the parts which make up each
of the contact finger assemblies 20 may be conveniently
preassembled with the cross pins 54 and 55 retaining the
contact finger assemblies 20 in assembled relationship
prior to the assembly of the contact finger assemblies 20
on the associated frame 30 by means of the cross pins 72
and 74, as previously explained.

During the assembly of the disconnecting contact as-
sembly 10 on the associated conducting member or con-
tact C1, the corresponding ends of the contact fingers
which project ouiside of the frame 30 and on which the
contact surfaces 64 are provided may be manually ac-
tuated or pushed toward one another against the forces
exerted on the opposite pairs of contact fingers by the
con?pression spring 82 to thereby pivot or rotate the op-
posite pairs of contact fingers about the opposite edges
of the central wall portion 144 of the frame 30, as best
shown in FIG. 4. As shown in FIG. 4, the contact sur-
faces 64 on the opposite pairs of contact fingers must be
actuated toward one another sufficiently to pivot the op-
posite pairs of contact fingers about the edges of the wall
portion 144 of the frame 30 to rotate or separate the op-
posite ends of the opposite pairs of contact fingers which
include the contact surfaces 66 sufficiently to permit the
projecting portions 62 on the opposite pairs of contact
fingers to enter the associated slots or recesses 102 and
104 in the associated conducting member or contact C1.

It is to be noted that during the assembly of the dis-
connecting contact assembly 10 on the conducting mem-
ber C1, that the corresponding portions of the opposite
pairs of contact fingers to which the links 42 and 44 are
pivotally connected are also rotated about the opposite
edges of the wall portion 144 of the frame 30 and sep-
arated by a distance which is greater than the distance
between the corresponding portions of the contact fingers
prior to the assembly of the disconnecting contact as-
sembly 10 on the conducting member C1. More specifical-
Iy, as best shown in FIG. 3, each link 42 will move up-
wardly with the upper pair of contact fingers F1 and F2
and each link 44 will move in a downward direction with
the associated lower pair of contact fingers F3 and F4
during the assembly of the disconnecting contact assem-
bly 10 on the conducting member C1. The upper cross
pin 54 of each contact finger assembly 20 will therefore
be positioned at the outer or upper end of the slot 43 of
the link 42 and at a position which is intermediate the
ends of the slot 47 in the link 44 while the lower cross pin
55 will be positioned at the outer or lower end of the slot
49 in the link 42 and at a position which is intermediate
the ends of the slot 45 and the link 42. The distance or
spacing between the shoulder portions 42A and 44A on
each associated pair of links 42 and 44 respectively will,
therefore, be reduced or decreased during the assembly of
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the disconnecting contact assembly 10 on the conducting
member C1 to further compress the spring 82 which will
thereby increase the forces exerted on the contact fingers
of each contact finger assembly 20 by the spring 82 to
increase the contact pressure between the contact sur-
faces 66 of the opposite pairs of contact fingers and the as-
sociated conducting member C1. It is to be noted that
after the disconnecting contact assembly 10 has been as-
sembled on the associated conducting member or movable
contact C1 as shown in FIG. 4, the contact surfaces 66 on
the opposite pairs of contact fingers which make up the
contact finger assemblies 20 and which engage the op-
posite sides of the conducting member C1 are disposed at
the right ends of the respective contact fingers, as viewed
in FIG. 4, to function as pivot surfaces during the en-
trance of the stationary contact C2 which is indicated in
phantom in FIG. 4. It is also to be noted that after the dis-
connecting contact assembly 10 is assembled on the associ-
ated conducting member C1 that the distance or spacing
between the contact surfaces 64 on the opposite pairs
of contact fingers which make up the respective contact
finger assemblies 20, is arranged to be less than the thick-
ness of the generally rectangular conducting member c2
prior to the entrance of the stationary contact or conduct-
ing member C2 into the disconnecting contact assem-
bly 10.

As just mentioned, the coil spring 82 included in each
of the contact finger assemblies 20 is compressed during
the assembly of the disconnecting contact assembly 10
on the associated conducting member C1 with the coil
spring 82 exerting forces on the associated contact fingers
which make up each of the contact finger assemblies 20
to bias the contact surfaces 66 of the opposite pairs of
contact fingers toward one another to insure high contact
pressure between the contact fingers and the conducting
member C1. The compression of the coil spring 82 also
causes the coil spring 82 to exert forces on the associated
contact fingers which make up each of the contact finger
assemblies 20 which bias the opposite ends of the opposite
pairs of contact fingers which include the contact sur-
faces 64 toward one another with the contact surfaces 64
of the opposite pairs of contact fingers being then sep-
arated by the distance which is less than the thickness of
the generally rectangular conductor C2, as shown in FIG.
4. When the conducting member or stationary contact
C2 is actuated toward the right, as viewed in FIG. 4,
to the final engaged position shown in FIG. 5, the cor-
responding ends of the opposite pairs of contact fingers
which make up each of the contact finger assemblies 20
are forced apart to a distance or spacing which is greater
than that shown in FIG. 4 by the thickness of the general-
ly rectangular conducting member or stationary contact
C2, as shown in FIG. 5. During the entrance of the con-
ducting member C2 into the disconnecting contact as-
sembly 10, the opposite pairs of contact fingers which
make up each of the contact finger assemblies 20 are ro-
tated or pivoted in opposite directions about the contact
surfaces 66 at the opposite ends of the contact fingers
which bear against the conducting member C1 to permit
the entrance of the conducting member C2 against the
forces exerted on the contact fingers which make up each
of the contact finger assemblies 20 by the compression
spring 82 which has already been compressed during the
assembly of the disconnecting contact assembly 10 on the
associated conducting member C1 prior to the entrance
of the conducting member C2. It is to be noted that, as
the opposite pairs of contact fingers pivot about the con-
tact surfaces 66 during the entrance or engagement of
the conducting member C2 with the disconnecting contact
assembly 10, the corresponding portions of the opposite
pairs of contact fingers which make up each of the con-
tact finger assemblies 20 and which are pivotally con-
nected to the associated pair of links 42 and 44 are ro-
tated or separated to a greater distance or spacing dur-
ing the entrance of a conducting member C2 into the dis-
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connecting contact assembly 190. It is to be noted in FIG.
5 that the portions of the opposite pairs of contact fingers
which previously engage the opposite edges of the wall
portion 144 of the frame 30 as shown in FIG. 4 are actu-
ated during the entrance of the conducting member C2
into the disconnecting contact assembly 10 to a position
which is displaced or spaced from the adjacent edges of
the wall portion 144 of the frame 30, as best shown in
FIG. 5. More specifically, as shown in FIG. 3, during
the entrance of the conducting member C2 into the dis-
connecting contact assembly 10, the link 42 of each pair
of associated links 42 and 44 is actuated in an upward
direction with the associated upper pair of contacts F1
and F2 of each contact finger assembly 20 and the link
44 is actuated in the downward direction, as viewed in
FIG. 3, with the associated lower pair of contact fingers
F3 and F4. The upper cross pin 54 shown in FIG,. 3 is,
therefore, positioned at the outer or upper end of the
slot 43 of the link 42 and in a position which is inter-
mediate the ends of the slot 47 of the link 44 and farther
away from the lower eénd of the slot 47 than the position
of the cross pin 54 in the slot 47 prior to the insertion of
the conducting member C2 into the disconnecting con-
tact assembly 10. Similarly, the lower cross pin 55, as
shown in FIG. 3 is, therefore, positioned at the outer or
lower end of the slot 49 of the link 44 and in a position
which is intermediate the ends of the slot 45 in the link
42 farther away from the inner or upper end of the slot
45 than the position in which the cross pin 55 was dis-
posed prior to the entrance of the conducting member
C2 into the disconnecting contact assembly 10. The spac-
ing or distance between the shoulder portions 42A and
44A of each associated pair of links 42 and 44, respec-
tively, is therefore further reduced or decreased to there-
by further compress the coil spring 82 during the entrance
of the conducting member C2 into the disconnecting con-
tact assembly 10. The further compression of the coil
spring 82 during the entrance of the conducting member
or stationary contact C2 into the disconnecting contact
assembly 10 increases the biasing forces which are exerted
by the coil spring 82 on the contact fingers at the opposite
ends thereof which are transmitted through the associated
pair of links 42 and the cross pins 54 and 55 to thereby
insure high contact pressure between the opposite ends of
each of the associated contact fingers and the associated
conducting members C1 and C2, respectively.

It is important to note that in the final engaged posi-
tion of the stationary contact C2 with the disconnecting
contact assembly 10, the forces exerted on the contact
fingers which make up each of the contact finger assem-
blies 20 of the disconnecting contact assembly 10 are
transmitted substantially entirely through the associated
pair of retaining members or links 42 and 44 which are
stressed in tension by the compression of the associated
coil spring 82 and through the cross pins 54 and 55 and
that substantially none of the forces exerted by the coil
spring 82 on the associated contact fingers to insure high
contact pressure with the associated conducting members
is transmitted through the frame 30 which may be formed
from a suitable material having a relatively lower me-
chanical strength, such as aluminum. In the normal oper-
ating condition of the disconnecting contact assembly 10,
therefore, the frame 30 is subjected to substantially no
mechanical stresses to thereby substantially eliminate the
possibility of any mechanical fatigue or failure in the
frame 30. As previously mentioned, the resilient manner
in which the contact finger assemblies 20 are assembled
on the associated frame 30 and the curved surfaces of the
contact surfaces 64 at the entrance to the contact finger
assemblies 20 permits a limited degree of misalignment
between the relatively stationary contact C2 and the dis-
connecting contact assembly 10 during the engagement
of the disconnecting contact assembly 10 by the stationary
contact C2. It is also to be noted that the force of each
coil spring 82 included in each of the contact finger as-
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semblies 20 is resiliently or flexibly divided between eight
contact points in each contact finger assembly 20 with one
fourth of the spring force acting on each of the eight con-
tact points.

It is to be understood that one or more contact finger
assemblies 20 may be provided in a particular disconnect-
ing contact assembly, as disclosed, as may be required in
a particular application for a particular current rating. In
addition, it is to be understood that the disconnecting
contact assembly 10 may be disposed on a relatively
stationary associated contact or conducting member with
the conducting member which enters the disconnecting
contact assembly being relatively movable in a particular
application but the disclosed construction in which the
disconnecting contact assembly is disposed on the mov-
able conductor is preferred to permit replacement or
maintenance of the assembly on a drawout circuit breaker
or interrupter while the bus bars in the associated housing
remain energized. It is also to be understood that, in a
particular application, the associated pair of links 42 and
44 may be disposed outside the associated opposite pairs
of contact fingers with the associated coil spring being
modified to extend outside the associated links in such
a modified arrangement. This arrangement would be less
desirable since the spacing between the contact fingers at
each end of the links would be substantially eliminated to
thereby decrease the cooling effect of the spacing which
is introduced by the presence of the links 42 and 44 in the
contact finger assemblies 20 as disclosed.

The apparatus embodying the teachings of this inven-
tion has several advantages. For example, the disconnect-
ing contact assembly structure as disclosed is relatively
compact compared to known structures of the same gen-
eral type since the biasing spring is disposed intermediate
the associated pairs of contact fingers to thereby decrease
the overall size of the disconnecting contact assembly. In
addition, the biasing means or spring 82 is maintained in
compression rather than tension during the operation of
the disconnecting contact assembly 10 to thereby extend
the life of the spring 82 compared with that which would
normally result if the spring were stressed in tension. A
further advantage of the disconnecting contact assembly
10 as disclosed is that the frame or cage 30 which forms
part of the assembly is substantially relieved of any me-
chanical stresses during the normal operation of the dis-
connecting contact assembly 10 with the mechanical
stresses being carried by a pair of links in each contact
finger assembly which may be formed from a material
having a suitable mechanical strength. An additional ad-
vantage is that the contact finger assemblies each forms
a convenient subassembly which also lends itself to rapid
and economical assembly into an overall disconnecting
contact assembly. Finally, the links included in each con-
tact finger assembly of the disconnecting contact assem-
bly 10 function as spacer members as well as force trans-
mitting and retaining members in the disclosed discon-
necting contact assembly construction to thereby improve
the heat dissipation in the assembly by increasing the
cooling surfaces on the contact fingers.

Since numerous changes may be made in the above-
described apparatus and different embodiments of the
invention may be made without departing from the spirit
and scope thereof, it is intended that all the matter con-
tained in the foregoing description or shown in the accom-
panying drawings shall be interpreted as illustrative and
not in a limiting sense.

I claim as my invention:

1. A disconnecting contact assembly comprising a
conductor, at least two corresponding pairs of elongated,
laterally spaced contact fingers having adjacent ends dis-
posed on opposite sides of the conductor, separate means
disposed generally transversely to the contact fingers and
extending between corresponding pairs of contact fingers
intermediate the ends of the contact fingers for retaining
the contact fingers in assembled relationship and for per-
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mitting limited relative movement of the opposite cor-
responding pairs of contact fingers, and resilient means
in compression disposed on the retaining means between
corresponding opposite pairs of contact fingers and bias-
ing the ends of the opposite pairs of contact fingers toward
one another through said retaining means.

2. The combination as claimed in claim 1 wherein the
conductor includes a recess and each of the contact fingers
includes a projecting portion which extends into the recess
to assist in maintaining the contact fingers in assembled
relation with the conductor.

3.- A disconnecting contact assembly comprising a
conductor, at least two corresponding pairs of elongated,
laterally spaced contact fingers having adjacent ends dis-
posed on opposite sides of the conductor, separate means
disposed generally transversely to the contact fingers and
extending between corresponding pairs of contact fingers
intermediate the ends of the contact fingers for retaining
the contact fingers in assembled relationship and for per-
mitting limited relative movement of the opposite cor-
responding pairs of contact fingers, and resilient means
disposed on the retaining means between corresponding
opposite pairs of contact fingers for biasing the ends of
the opposite pairs of contact fingers toward one another,
each retaining means comprising a pair of links pivotally
connected to corresponding pairs of contact fingers on
opposite sides of the conductor, each link of each pair of
links having a shoulder portion spaced away from the
shoulder portion on the associated link, and the resilient
means comprising a spring disposed on each pair of links
between the shoulder portions of the links and maintained
in compression as assembled to apply biasing forces to the
associated contact fingers.

4. A disconnecting contact assembly comprising a con-
ductor, at least one pair of elongated, laterally spaced
contact fingers disposed on each of the opposite sides of
the conductor with each contact finger engaging the con-
ductor adjacent to one end, a pair of retaining members
extending generally transversely between corresponding
pairs of contact fingers on opposite sides of the conduc-
tor and being operatively connected to both of the asso-
ciated pairs of contact fingers to permit relative move-
ment of the retaining members and the contact fingers,
each retaining member having a shoulder portion dis-
posed away from one of the associated pairs of contact
fingers and away from the shoulder portion of the other
retaining member, and resilient means disposed between
corresponding pairs of contact fingers and between the
shoulder portions of each pair of retaining members to
bias corresponding portions of the associated pairs of
contact fingers toward one another.

5. The combination as claimed in claim 4 wherein the
resilient means comprises a spring disposed on the pair
of retaining members between the shoulder portions on
the retaining members, said spring being compressed when
assembled to apply biasing forces to the associated con-
tact fingers through the retaining members.
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6. The combination as in claim 4 wherein the con-
ductor includes a recess and each of the contact fingers
includes a projecting portion which extends into the recess
of the conductor to assist in maintaining the contact fin-
gers in assembled relation with the conductor.

7. A disconnecting contact assembly comprising a uni-
tary frame having a pair of spaced side walls and a trans-
versely extending central wall portion connecting the side
walls, a conductor projecting between the side walls,
at least one pair of elongated contact fingers disposed be-
tween the side walls of the frame on each of the opposite
sides of the central wall portion and the conductor to
engage the conductor at adjacent ends of the contact fin-
gers, a pair of links extending between and being pivot-
ally connected to corresponding pairs of contact fingers
on opposite sides of the conductor to permit limited rela-
tive movement of the associated pairs of contact fingers,
each of the links having a shoulder portion disposed ad-
jacent to one of the associated pairs of contact fingers and
spaced away from the shoulder portion of the other link,
and resilient means disposed between the shoulder por-
tions of the pair of links and between the associated pairs
of contact fingers to bias the ends of the opposite pairs
of the contact fingers away from the conductor toward

“one another.

8. The combination as claimed in claim 7 wherein the
tesilient means comprises a spring which is maintained
in compression when assembled with the associated links
and contact fingers to apply biasing forces to the contact
fingers through the links.

9. The combination as claimed in claim 7 wherein an
additional means extending between the side walls of the
frame is provided to retain corresponding ends of the
contact fingers in assembled relation with the frame and
to maintain the corresponding ends of the contact fingers
in laterally spaced relation.

10. The combination as claimed in claim 7 wherein
the conductor includes a recess and each of the contact
fingers includes a projecting portion which extends into
the recess of the conductor to assist in maintaining the
contact fingers in assembled relation with the conductor.

References Cited
UNITED STATES PATENTS

1,978,246 10/1934 Bauerschmidt __.____ 200—166
2,254,914 9/1941 RUBE —cocmmc_ 200--166
2,751,471  6/1956 Wills o ____ 200—166
3,137,778 6/1964 Barr —eoeeeo__. 200—170
3,329,794  7/1967 Schwartz.

ROBERT K. SCHAEFER, Primary Examiner.
H. O. JONES, Assistant Examiner.

US. CL X.R.
200—170



