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Our invention relates to electric circuit inter-
rupters and more particularly to new and im-
proved separable contacts therefor. While our
invention is of general application, it is particu-
larly suitable for use with cireuit interrupters of
the type known in the art as disconnecting
switches,

In the art of electric cireuit interrupters, it s
well known that if the cooperating separsble con-
tacts are rigld metallic elements, any anpreciable
misslignment between the contact surfpess, due
@0 inaccuracies of manulacturing or assembly,
or due o wear or other unforeseen causes, resulis
in unequal pressure distribution throughout the
contact surfaces and, in extreme conditions, in
single-polnt coniset. Among well-known con-
sequences of faulty contacts is locglized over-
heating which may result In welding of the cone
tacts,

It has been proposed hereicfore to avold the
shovementioned difficulties by the use of resilian
current-carrying elements, praferably comprisin:
& plurality of independent strips or laminations,
each of which adjusis itself 10 any surface ire
regularities of o cooperating rigid contect cle=
ment. It has also been proposed tg ubilize coop-
erating rigid contact elements, one of which ig
mounted with limited freedom of motion 50 thes
it may adjust itself tc any Irregularisies of the
stationary coniact element, and connecting the
fiexibly mounted rigid element with external
circuit terminels through flexible conducting
leads or pigtails. However, both of these arrgnge-
ments of the prior art have their attendant dis-
advantages. iIn the case of the resilient current-
carrylng elements, ‘excess -currents occasioned
by heavy overloads or short-circults, may raise
the temperature of the elements fo such s poing
that they lose their resilience. On the other hand,
the flexible leads utilized with cooperating rigic
elements tend to fail by fatigue when subjected
to Irequent operation over g beriod of time.

It is an object of our Invention, therefore, to
overcome the above-mentioned disadvantages of
arrangements of the prior art and to provide

Y
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and separable contacts therefor which is simple,
reliable and flexible in operation, rugged in struc-
ture and economical to manufaciure, .
It is another object of our invention 4o pro-
vide new and improved separable contacts for-an
electric circult interrupter which are provided
with a plurality of points of engagement and in
which equal contact pressures are maintained. g
these several points of engagement, :

(CL. 200—188)

It is another object of our invention to pro-
vide new and improved separable contacts for an
electric circuit interrupter which are substantial-
1y unaffected by high temperaturg operation oc-
casloned by short-circults or substantial overioads
in & eircult in which the interrupter is connected,

Ii iz o further object of our invention to provide
new and improved separsble contacts for an
electric cireuit interrupter in which there are in-

cluded no flexible or resilent current-cerrying j

elements, but in which currens is carrled entirely
between rigld conducting elements,

Iy 18 o sfill further object of our invention to
provide new end Improved separable coniacts for
iscirle eivenit interrupter which shall he slb-
tially unaffected by misalignment of the co-

In geeordance with our invention in its broadest
s, an electrie clvenls interrupter is provided

alr of cooperating contact elements nor-
mally symmetricel aboui & comion plane, but

P
foey
3

subjest to eppraciable misalisnment occasionad
by wmenufacturing or assembly  Insccuracies.

Tach of the contact elements Is provided with op-
posed coniact surfgces and there ars provided
also g pelir of rigid coniducting bridging elements
r contect members, the elements or members
eing disposed to engage onposing surfaces of
sald cortact elements in circuit-closing posttion
of the interrupter. A bissing spring forces the
bridging elements into engagement with the op-
posing surfaces of the contact elements o ensure
adequaie and equal contact pressures at the
several polnts of contact. In certain instances,
it may be desirable to utilize s plurality of pairs
of bridging elements or contact members, in which
case we prefer {0 exert the spring pressure upon
the bridsing elements through an equalizing Hnk,

For e better understanding of our invention,

[aglia]

together with other and further ohiecis ‘thereof, *

reference is had .to the followinz description
taken in connection with the accompanying draw=
ings, end {is scope will be pointed out in the ap-
pended claims. .
Referring now to the drawings, iz, 1 {llus-
‘trates in elevation an embodiment of our inven-
“tlom in an eleetric disconnecting swiich of the
truck-panel type, while Flg. 2 is o plan view of
, the same apparatus;

Fig. 8 is 2 detailed perspective of the improved
cooperating contact elements utilized in Higs, 1
and 2, while Figs. 4, 5 and 6 show several details
of the contact assembly of Fig. 3;

Figs, 7 and 8 represent the improved contact
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assembly of Fig. 3 when subjected, respectively,
to horizontal and snguler miselignment;

Pig. 9 Ulustrates o modified form of our i
proved separable contacts, while Fig, 10 iz & force
dlagram to ald in the understanding of the eppe-~
ratus {llustrated in Fig. 9; ,

g, 11 Is a view in clevation of & portion of &
disconnecting switch, a5 {llustrated in Figs. i and

2, modified to include also & circult breaker, and .

g, 12 1s o fragmentary plan view of the same
apparatus. . :
Referring now more particularly to Fige, 1 and
2, there is illustrated an electric disconnecting
gwitch of the truck-panel type uiilizing our ing-
proved separable contacts., In these flgures the
circuit interrupter comprizes stationary contact
elements {8 and 1§ connected to external com-
ductors or bus-hars 12 end (2e, respectively, and
mounted upon o supporiing insulating panel {3
forming & part of the rigid enclosing housing (6.
Cooperating with the stationary contacts 18, 1f is
e movable truck (8§, of conventional type, pro-
vided with 2 supporting insula‘ing penel 18 on
which sre mounted movable contact clements 28
and 21, registering with the statlonary contacts
18 and 1§, respectively, The contact glements 28
and 21 may be directly interconnected, if 1% is
desired to utilize the apparatus golely as g dis-
connecting switeh, or these two contact clements
may be interconnected through any suitable cir-
euit bresker mecheanism, represented schema'i-
cally et (7.
" wor o better understanding of the -details of
our cooperating movaeble and stationary contacts
10 and 20, reference I8 had to Fig, 3. As thare
{Tlustrated, the statlonary contact clement 10 is
orovided with o projectlng fongue 22 with op-
posed persilel coniach surfeces. The movable
contach clement 20 is provided with g similar pro-
jecting tongue 28 (Flg, ) also having opposed
parallel contact suriaces. . The contect elements
10 and 20 ave normally symmetrical about a com-
mon vlane including their longitudinal axes.
Supported from the iongue 98 are brackets 26
secured thereto by suitable screws 2. Exztending
between the brackets 28 are pivot pins 28 upcn
which gre mounted two pairs of opposing rigid
conducting bridging elements or contact members
27 having arcuate contact surfaces at each end
and so disposed, as illustrated, as to engage edge-
wise the opposing contact surfaces of the contact
clements 18 and 26 when moved into circuit-clos-
ing position. The bridging elements 27 may be
punched blades or iaminstions, or any suitable
rigld conducting elements.
. o provide a loose pivotal mounting, the bridg-
ing elements 27 are provided with holes 28 and 28
adapted, respectively, to engage the pivot pins 28

end also, if desired, upper aligning pins 30 (Fig. D) .

which heve been omitted from Fig. 3 for the sake
of clerity. The holes 28, 28 are somewhat larger
than their associated pins, as shown mare clearly
in Fig. 7, to.allow g limited freedom of motion of
the bridging elements 27 with respect to their
assocloted pins, If desived, spacing washers 81
may be interposed between corresponding bridg-
ing elements 27 of the two palrs.

The opposed finger contact members or bridg-
ing elements 27 of each pair are biased toward
each other, and thus into pressure engagement
with the opposed contact surfaces of the contact
elements (8 and 26, by a suitable biasing sprinz
32, operating through a link 8 and @ pair of
equalizing yokes 34 and 856. As illus‘rated, the
yokes 34 and 36 are supported in the slots 86 and

2,020,098

37, respectively, (Fig, 6) of the link 33, while the
link 58 ig provided with & head 38 for retaining
the spring 52. The meauner in which these bias-
ing elements are ssgembled is chown in detefl in
the cross-secifonsl view of Fig. 5. As shown in

“¢his figure, the inner surfaces of the yokes 88 and

85 engegling tho bridging clements 27 are {ormed
into projections 88 of g relatively small radius or,
i? desired, into knife edges, to insure equalization
of the blesing forces on the several bridging ele-
ments 27 under conditions of misslignment of the
contect clements (0 end 20, as described more
fully herelnafter. - The bridging clements 27 are
preferably provided with stop surfaces 48 to Hmit
the motion of opposed clements of each palr to-
ward each other under the influence of the bias-
ing spring 52 when disengaged from the statlon-
ary contact clement 16, By thus maintaining o
minlmum seperabtion end by fering the upper
ends thereof, an easy entrance of the projecting
tongue 22 of the contact element (0 befween
opposed bridging elements 27 is ensured, C
The manner in which the above-described ap-
peratus operates in response to snovement of the

contact elements {6 and 20 toward end away from 2

eoch other will be readily spparent %o thoze
skilled in the art. ’

In brief, essuming the contact elements {0 and
20 ere in circuit-opsning position, £3 shown In
Fige, 1 end 2, the biasing spring 52 will fovee th
opposing bridging elemenig 27 inic engagen
ab thelr stop surfaces 40, Isaving, however, o subd-
stantiel space between thelr upper contach sur-
foces., As the contect clemen’s 19 and 28 are
moved toward ezch other, the iongue 22 of the
contacs clement (8 eniers between and forces
apext the upper ends of opposing bridging ele-
ments 7. Due to the Umited freedom of motion
hetwesn the clements 27 and the pivot pins 28, as
described above, the lower contact surfaces of the
clements 27 directly engase the opposing contact
aurfeces of the projecting tongue 23 of the contact
slement 20, the yokes 34 and 35 of the biasing
soring sssembly acting as nivoi points. At the
same time these yokes 84 and 35 serve to equalize
+he pressure of the blasing spring 82 between the
corresponding bridging clements 27 of the two
peirs, effectively biesing the several bridging ele-
ments individually inte wiping snd rolling en-

e O

gagement with the contact surfaces of the ele- :

ments 8 and 28 and providing therebetween a
low resistance current path independent of the
pivot pins 28. Thus, the single biaslng spring 32
serves {o produce exactly equal contact pressures

at each of the points of contact of the bridging :

clements 27 with the contact surfaces of the ele-
ments 10 and 28, provided that the biasing spring
22 ond its associsted linkage acts substantially
midwey between the upper end lower contact sur-
faces of each of the bridging elements 27, which
is the preferred arrengement. It will be noted
thet the biasing spring 82 not only carries no
current, but is in such position as to radiate any
heat conducted thereto at & mazimum rate, s0
that the effect of abnormal currents upon its
resilience is substantislly eliminated.

While we have illustrated our invention as ap-
plied to an apparatus employing only two pairs
of opposed bridging elements 27, it will be ap-
parent that any desired number of these bridg-
ing elements may be employed, a plurality of
these assemblies belng indicated in Fig. 1 of the
drawings.

As stated above, the stationary and movable
contact elements 10 and 20 are normally sym-
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metrical about a common plane. However, the
contact elements of an electric circult interrupter

' are often subjected to appreciable misalignment
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due to inaccuracies of manufacture or assembly,
or to irregularities in wearing of the contact sur-
faces, or other causes. These misalignments may
be transverse in parallel planes, or may be of
the nature of a re'ative angular rotation between
the cooperating contact elements, or a combina-
tion of the two. By the term “appreciable mis-

alignment” we refer, throughout this specificd~

tion and the appended claims, to any such mis-
alignment, either transverse or angular, as would

_Substantlally interfere with the quality of elec-

trical contact between two rigid cooperating con-
tact elements; it, of course, being clearly under-
stood that extremely minute degrees of misalign-
ment may produce very substantial detrimental
effects on the conductance between the two rigid
contact elements. )

moved transversely but paraliel to the axial plane
of the contact element 20. Under these condi-
tions, it is seen that the bridging elements 27 ro-
tate about the pivot pins 28 in a counter-clock-
wise direction, maintaining substantially equal
contact pressures, however, at the points of en-
gagement of their contact surfaces with the op-
posed contact surfaces of the elements 10 and 20.

"This results from the fact that the bridging ele-

ments 27 are provided with upper and lower ar-
cuate contact surfaces which, in effect, roll along
the opposed contact surfaces of the elements 10
and 20 as they are moved transversely with re-
spect to each other.

The conditions resulting from an angular mis-
alignment of the contact elements {9 and 20 are
shown in Fig. 8 in which the line a—a represents
the trace of the common plane of symmetry of
the two contact elements when in proper align-
ment, while the line b—b represents the trace of
the plane of symmetry of the upper contact 0
when subjected to an appreciable angular mis-
alignment. Under these conditions, the yoke
members 34 and 85 adjust themselves to the po-
sitlons indicated, allowing the two pairs of op-
posed bridging elements to take up different an-
gular positions. Due to the knife edge or equiva-
lent contact between the yokes 34 and 35 of the
bridging elements 21, the pressure of the bias-
ing spring 3% is substantially equalized between
the several bridging elements’to maintain equal
contact pressures of the several points of contact.
If desired, the inner edges of the bridging eie-
ments may be made slightly convex to improve
the contact conditions upon an angular misalign-
ment of the contact elements.

Referring more particularly to Fig. 7, it is seen
that each of the bridging elements 27 has its
movement toward the plane of symmetry of the
terminal 20 limited by the projecting tongue 22
and the stop surfaces 46. When the contact as-
sembly is made up of a plurality of groups of op-
posing bridging elements 27 as, for example,
shown in Fig, 1, it is possible, under certain con-
ditions, upon the disengagement of the contact
elements {0 and 28, for adjacent groups of bridg-
ing elements {o take positions on opposite sides
of the plane of symmetry of the stationary con-
tact 10. In order substantially to avoid such a
condition, which would render difficult the entry
of the tongue 22 of the contact element 10 be-
tween the groups of opposing bridging elements,

3

the aligning pins 30 are inserted in the upper
holes 28 of the bridging elements 27 to main-
tain the adjacent groups of these elements in ap-
proximate alignment.' A loose fit is provided for
these pins in the holes 29. Upon the disengage-
ment of the statlonary and movable contact ele-
ments 10 and 20, the bridging elements 271 are
stable in any position of misalignnment, either
transverse or angular. Thus, when utilized in
a truck-type disconnecting switch, as shown in
Figs. 1 and 2, the reengagement of the contact
elements is facflitated, since the bridging ele-
-‘ments 27 remain in the particular condition of
misalignment obtaining upon the separation of
the contact elements.

The biasing spring 32 and associated link pref-
erably engage the bridging elements 27 between
their points of engagement at the stop surfaces

_ 40 and the tongue 23. With such an arrange-

- --ment, upon the disengagement of the contact ele- -
In Fig. 7 are depicted the conditions resulting -

from a transverse misalignment; that is, when .
the axial plane of the contact element 13 is

:ments, the pivot pins 26 and aligning pins 30 may
-be removed and the biasing spring 32 and link
33 will maintain the bridging clements in posi-
tion, Any faulty group of bridging elements 21

may then be removed, by simply pinching to-

gether their upper ends, without disturbing the
remaining bridging elements. In brief, any par-
ticular group of elements may be replaced or re-
paired without completely disassembling the
whole contact unit.

In Pig. 9 is illustrated a modified form of our
improved cooperating contacts in which the con-
tact element 20 is replaced by a contact element
20’ having an extending tongue 23’ provided with

opposed cylindrical projections 44 or projections :

having at least two segmental cylindrical sur-
faces. The rigid conducting bridging elements 21
are, in this instance, replaced by the elements
21’ which are similar except for the fact that
the pivotal hole in one end of each is replaced
by recesses 42 registering with one of the pro-
jections 41 of the contact element 20°. The sides
of the recesses 42 comprise plane surfaces dis-
posed at an angle to each other so that when con-
tact s made with the cylindrical projections 41,
substantially line contacts are formed between
each of the plane surfaces and the cylindrical sur-
face tangent thereto. ' '

In this ins*ance, the blasing spring 82, to-
gether with its associated link 33 and yokes 34
and 3%, are disposed nearer the upper contact
surfaces of the bridging elements 27’ than the
lower contact surfaces, for reasons pointed out
hereinafter. In this arrangement, also, the slo‘s

36 and 37 in the link 33 are preferably of such 3

dimensions as to limit the outward movement of
the opposing bridging elements 27’ when engaging
the contact surfaces of the orojection 22 of the
element {0, so that the reeesses 42 will not clear
the projections 41 when subjected to the longi-
tudinal thrust of engagement or disengagement.
In this way the elements 27’ are effectively locked
to the contact element 28’ and may not be with-
drawn by sticking or slight welding of the con-

tact surfaces of the contact element 18 and the ¢

contact surfaces of the bridging elements 27’.
The particular form of the recesses 42 and the
projections 41, described above, are effective to
increase the contact pressures at the contact
element 20°. This may be understood more read-
ily by reference to Fg. 10, which constitutes s
force diagram at the contact surfaces. Consid-
ering perfectly rigid contact surfaces, so that fric-
tlon may be neglected, the contact pressures at

the points of contact are normal to the plane of
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contact; that is, normal to the plane surfeces
constituting the sides of the recesses 42. The
force acting at one of these polnts of contact
is represented by the vector N, In this same fig-
ure the vector P represents the force applied by

the biasing spring 82 at the lower contact sur-

face of an element 27’. Since there are two pointg
of contect, this force divides itself equally and
the component cffective at & particular poing
of contact is represented by the vector P/2, Since
the angle d between the forces N and P/2 is de-
pendent upon the geometry of the parts, the meag-
nitude of the force N is thereby determined. The
force represented by the vector © would, of
course, be equalized by an equel and opposite
force at the other contact surface.

In the case of actual contact surfaces, however,

‘they are not ideally rigid, with the result that

there is & slight deformation at the contact sur-

faceg resulting in an infinitesimel sliding of the

surfaces which intrcduces the element of fric-
tion. In the lower portion of the dlagram of Fig.
10, the vector ¥ represents the reacting frictionsal
force and is equal to the normsal pressure times
the tengent of the angle ¢, which corresponds
to the coefficient of friction and is deftermined
solely by the properties of the contact surfaces.
Under these circumstances, the vector M repre-
sents the actual contact pressure between the con-
tact surfaces, which is somewhat less than the
force N in the ideal cass.
ditions will obtain af the upper contact surface
of Fig. 10, rather than the ideal conditions de-
seribed above., The two opposing forces O have
the effect of ralsing or lowering the recesses 42
relative to the projections 4§ fto secure egualiza-
tion of the pressures at the two polnts of con-
tact.

With the design of the contect just described,
the arithmetical sum of the contact pressures &t
the two contact surfaces of each projection 4{
and its registering recess 42 18 greater then the
applied force P and, therefore, the current-car-
rying capacity between the two elements, which
is & function of the contact pressure, Is thereby
increased. Since the rating of the circult in-
terrupter, of which the above-described contact
elements form & part, is limited by that contact
surface having the lowest current-carrying ca-
pacity, to secure an equalization of the current-
carrying capecities of the contact elemenis of
Fig. 9, the biasing spring 32 is moved away from
the recesses 42 beyond the midpoint between the
contsct surfaces of the bridging elements 27’ so
that the applied force at the upper contact sur-
faces, as referred to in Fig. 9, is greater than that
applied to the lower contact P, which have the
amplifying effect described ebove. If will be read-
ifly spparent that the full cylindrical surfaces 41,
gs shown in Fig, 9, and the segmentsal cylindrical
surfaces of Fig. 10 are full equivalents and may
be selected as desired. It will also be readily
epparent that the cylindrical projections and
anguler recesses may be replaced by cylindrical
projections on the bridging elements 27’ and
cooperating recesses in the contact element 28°.

- Figs, 11 and 12 are fragmentary views In ele-
vation and plan, respectively, of a modifled form
of the truck type electric disconnecting switch
shown in Figs. 1 and 2, In this case, the station-
ary contacts 10 and {f mounted on the insulat-
ing supporting panel {3 are, in all respects, simi-
lar to those of Fig. 1. In this case, however, the
circuit breaker represented schematically at {7,
in Fig. 1, is replaced by a rigid bridging member

Obviously, these con-

2,029,028

43 including two distinct contact elements or &
single continuous contact element, as illustrated,
end having opposed contact surfaces analogous
to those of the contact elements of the assem-
blies 20 and 2{ of Fig. 1. The conducting bilade
or member 48 is pivoted at 44 in & suitable frame
supported from the Insulating panel {8 and ig
adepted to be operated into circuit-opening and
eircuit-closing positions either manually or auto-
matically, as desired, by any suitable mechanism
indicated schematically as a linkege mechanism
48, In this case the bridging elements 27 of
Fig. 3 are replaced by & modified form of bridging
elements 46, 48’ and 47 which are essentially ele-
ments having both ends similar to the upper ends
of elements 27, as shown in Flg. 3. The upper-
most bridging elements 468’ of Fig. 11 are similar

-to the others except for the fact that they ex-

tend beyond the bridging elements 48 cooperating
with the same stationary contact element 16 and
may be composed of any sultable low resistance
arc-resistant material, so that the contact is
broken at the elements 48’ rather than at 48, thus
minimizing arcing and its effects at the contact
elements 88, which are of conducting material
of minimum resistance.

The bridging elements 48 and 46’ are loosely
pivoted on the pins 48 carrled by inwardly ex-
tending projections £9 of brackets 88 secured to
the insulating panel 8, A psair of blasing springs
and associated linkage mechanisms are provided
for each two palrs of opposed bridging elements,
one on each side of the supporting panel 8.

In this modification, which comprises g com-
bined circult breaker and disconnecting swiich,
the circult is completed between the stationary
contact elements 18 and {{ with & minimum num-
ber of cooperating contact surfaces in series.
For example, in the arrangement of Fig, 1, in the
path between the contact elements {6 and ({, are
included the contact surfaces of the eiements £9;
the eontact surfaces of the elements 28; the two
contact surfaces of the bridging circuxt breaker
i7; the contact surfaces of the elements 2f, gnd
the contact surfaces of the elements {{. In the
arrangement of Figs. 11 and 12, however, the
contact surfaces of the elements 28, 2/ and the
bridging circuit breaker {7 are combined into
the contact surfaces bgtween the bridging ele-
ments €6, 46’ and 47 and the rigld bridging mem-
ber 48, thus eliminating two groups of contacts in
geries.

While we have illustrated our invention as em-
bodied in electric circuit interrupters employing
two or four peairs of rigid conducting bridging
elements between cooperating contact elements,
it will be obvious to those skilled in th~ art that
eny desired number of such bridging elements
meay be employed in accordance with the current-
caerrying requirements of the interrupter of which
they form & part, and that while we have illus-

_trated our invention as applied to a 3-pole circuit

interrupter, it is equally applicable to electric
gwitches or interrupters of any number of poles.
While we have described what we at present
consider the preferred embodiment of our inven-
tion, it will be obvious to those skilled in the art
thet varlous changes and modifications may be
meade without departing from the spirit of our
invention; and we, therefore, aim in the appended
claims, to cover all such changes and modifica-
tions as fall within the true spirit and scope of
our invention,
What we claim is:
1. In an electric switch relatively movable
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contact structures one of which comprises a ‘pair
of bridging elements, mounting means provid-
ing independent limited freedom of movement for
each of said elements, & conducting member dis-
posed between sald bridging elements and pro-
vided with contact surfaces independent of said
mounting means arranged to be engaged by the
corresponding bridging elements, another of said
movable contact structures positioned between
sald bridging elements in the closed circult posi-
tion, and & spring Interconnecting said elements

“intermediate the ends thereof.and in spaced rela-

tion from said coniducting member and sald other
of sald movable contact structures when in said
circult closing position for biasing said bridging
elements into engagement with said other of

sald movable contact structures and into wiping .

" and- rolling engagement with said conducting

20

30

member, . )

2. In an electric switch, contact structure com-.
prising bridging elements, mounting means pro-
viding independent limited freedom of movement
for each of said elements, a conducting member
disposed between said bridging elements and pro-
vided with contact surfaces independent of said
mounting means arranged to be engaged by the
corresponding bridging elements, said elements
being movable toward and into engagement with
each other Intermediate the ends thergor, said
elements havihg recesses opposite their region of
engagement, rigid means operatively engaging
sald elements in said recesses, a spring cooperat-
ing with sald rigid means for biasing sald ele-

- ments toward each other and for biasing sald ele-
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ments into rolling and wiping engagement with
sald conducting member, and a contact posi-
tioned between sald elements in the closed circuit
position, said spring also biasing said elements
into engagement with said last named contact.

3. In an electric circuit breaker, contact struc-
ture comprising & conductor having contact sur-
faces, contact elements having contact surfaces
disposed for engagement with sald surfaces of
sald conductor, means for mounting sald ele-
ments on said conductor for their individual
limited freedom of movement with respect to saild
conductor and for conduction of the current
through the circuit breaker by sald elements sub-
stantially independently of said mounting means,
a contact arranged to be engaged by sald contact
elements in the closed circult position of the cir-
cuit breaker, and mesns resiliently blasing said
contact elements into wiping engagement with
said contact, sald resilient means also biasing said
contact elements into wiping engagement with
sald conductor,

4. In an electric switch, contact structures relg-

-$ively movable and elther of them subject to ap-

preciable departure from a predetermined path,
one of said structures comprising bridging el-
ements, means providing a loose pivotal mount-
ing for each of said elements, a conducting mem-
ber disposed between sald bridging elements and
provided with contact surfaces independent of

sald pivotal mounting and arranged to be en-

gaged by the corresponding bridging elements,
another of said movable contact structures posi«
tioned between said bridging elements in the
closed circuit position, each of said elements upon
departure of said other of said movable contact
structures from a predetermined path being moy~
able on sald pivotal mounting to a new position
determined by the extent and direction of said

departure, and means for retaining said elements-

in sald new position comprising portibz_ls thereof

5

-coming into engagement with each other as said

other of said movable contact structures moves
to open circuit position, and g spring for biasing
sald portions of said elements into sald engage-
ment and for biasing said elements into engage-
ment with said other of said movable contact
structures and into wiping and rolling engage-
ment with said conducting member.

5. In an electric switch, a contact structure
comprising a plurality of pairs of similar bridging
laminations,
pendent. limited freedom of movement of said
laminations, a conducting member disposed be-
tween said bridging laminations and provided
with opposed contact surfaces independent of
sald mounting means arranged to be engaged
by the edges of corresponding bridging lamina-
tions, a second contact positioned between sald
bridging laminations in the closed circuit posi-
tion, and a link, one end of which 1s operatively
assoclated with the laminations in engagement

"with one of sald opposed surfaces and the op-
‘posite free end of

tially at right angles to said laminations and be-'

said link extending substan-

yond those laminations in engagement with the
other of said opposed surfaces, a spring external
to said bridging laminations and operatively as-
sociated with the said free end of said link for
biasing all of said bridging laminations into wip-

ing engagement with said second contact and’

into wiping and rolling contact engagement with

‘said conducting member,

6. In an electric switch, contact structure com-~
prising a plurality of bridging elements, means
providing a loose pivotal mounting for each of

mounting means providing inde-

(=]
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sald elements for a limited freedom of movement .

of each of said elements, a conducting member
disposed between said bridging elements and pro-
vided with contact surfaces independent of said
pivotal mounting arranged to be engaged by cor-
responding bridging elements, a second contact
provided with contact surfaces arranged to he
engaged by bridging elements in the closed cir-
cult position, resilient means including equalizing
means for biasing sald elements substantially
equally irrespective of the position of each ele-
ment within its limited freedom of movement
into wiping contact with sald second contact and
Into wiping engagement with sald conducting
member,

7.In an electrical apparatus, two axially
aligned contact members each having two op-
posed contact surfaces on the outer surfaces
thereof, four rigid bridging clements, the first
two of sald elements engaging corresponding
surfaces of each of sald contact members and
the second two of sald elements engaging the
opposite corresponding surfaces, and equalizing
means including a spring for producing equal
bias on each of said rigid elements in a direction
to maintain said elements in pressure-engage-
ment with said contact members,

‘8. In an electric switch, a pair of cooperating
relatively movable contact elements normally
symmetrical about their plane of relative motion
but subject to appreciable  misalighment there-
irom, each of said elements having opposed con-
tact surfaces, s plurality of pairs of rigid con-
ducting bridging elements symmetrically sup-
ported from one of said contact elements with
independent limited freedom of movement, the
elements of each pair heing disposed to engage
opposing surfaces of said contact elements in
circuif-closing position of said switeh, spring
means directly interconnecting the bridging ele-
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. ments for biasing the same into said engagement,

and stop means disposed on sald bridging ele-
ments for limiting the movement, thereof under
the influence of said biasing means in circuit-
opening position of seid switch, whereby sald
pridging elements will maintain & misalignmemnt

. corresponding to that of the contact elements
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. upon their operation to circult-opening position.

9. In an electric switch, & pair of cooperating
contact elements, & similerly disposed peir of
rigid conducting bridging elements for intercen-
necting said contact elements in circult-closing
position of said swiich, & spring disposed to biag

said bridging elements into engagement with said -

contact elements, and an equalizing yoke inter-
posed between said spring and said bridging ele-
ments for procuring substantielly equel contact
pressures at all points of contact.

10. In an electric switch, a peir of cooperating

contect elements each having opposed contact
surfaces, g plurality of pairs of rigid conducting
bridging elements, the elements of each pair be-
ing disposed to engage opposing surfaces of sald
contact elements in circuit-closing position of said
switch, spring means disposed to bias said bridg-
ing elements into sald engagement, and equaliz-
ing vokes interposed between said spring means
and corresponding bridging elements of said
pairs for procuring an equal bies on each of seid
bridging elements thereby to insure substantial
contact pressures as all points of contact.

11. In an electric switch, & pair of cooperating
contact elements normally symmetrical about a
common plane but subject to. appreciable mis-
slignment, each of sald elements having opposed
contact surfaces, e plurglity of pairs of rigid con-
ducting bridging elements, the elements of each
pair being disposed to engage opposing surfaces
of sald contact elements in circuit-closing posi-
tion of said switch, and means for bissing sald
bridging elements into engagement with said con-
tact elements comprising & link member inter-
posed between sald pairs of bridging elements, &
pair of yoke members each engaging correspond-
ing elements of said pairs and supported by said
link member, and & spring threaded on said link
and biasing said yokes toward each other, whereby
equal bias is applied to all bridging elements

 thereby to insure substential contact pressures
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at all points of contact between sald bridging
elements and said contact clements. :

12. In an electric switch, s pair of cooperating
contact elements each having opposed contact
surfaces, & palr of rigid conducting bridging ele-
ments disposed + engage opposing surfaces of
said contact clements in circuit-closing position
of the switch, the contact surfaces of one end of
each of sald bridging elements and its associated
contact clement comprising complementary pro-
jections and recesses, means for blasing said
bridging elements into engagement, and stop
mechanism effective to limit the motion of said
bridging elements against the force of said biasing
means to an amount insufficient for the detach-
ment of said bridging elements from said con-
tact element when the switch is in an operative
position but sufficient for such detachment when
in an inoperative position.

13. In an eiectric circult interrupter compris-
ing g peir of stationary contact elements, & mov-
able contact assembly comprising a supporting
panel and & bridging member movable relative
thereto, seid bridging member including 2 palr
of contact elements complementary to sald ste-
tionary contact elements, corresponding station-

2,028,028 L ,
ary and movable contact elements being normally

symmetricel about their plane of relative motion
but subject to appreciable misalignment, each of
sald contact elements having opposed contact
surfaces, e pair of rigld conducting bridging ele-

ments associated- with each stationery contact

element and its cooperating movable contact ele-
ment and loosely end pivotally mounted on sald
supporting structure and disposed to engage op-
posing surfaces of said contact elements in cir-
culi-closing position of seid interrupter, amnd
megns for biasing the bridging elements into sald
engagement. -

i4. In an electric switch, & palr of cooperating
contzet elements normelly symmetrical about &
common plane but subject to appreciable mis-

slignment, each of sald elements having opposed -

contact surfaces, & pair of pivot pins removably
supported from one of said contact clements, &
plurality of pairs of rigid conducting bridging ele-
ments, corresponding elements of said pairs being
similarly and loosely pivoted on one of said pivet
pins and the elements of each pair being disposed
to engage opposing surfaces of said contact ele-
ments in circuit closing position of seld switeh,
end meang individually for blesing the bridging
elements into seid engagement, sald brideging ele-
ments having complementary stop surfeces coop-
erating with said bissing means to retain sald ele-
ments in frictionsl engsgement with the con-
tact element or which they are pivoted upon re-
moval of sald pivot ping, whereby the bridging

clements meay be removed in groups without dis- .

turbing the remsaining elements of the assembly.

15. In an electric circuit breaker, relatively
movable contact structure comprising e palr of
contact members, means providing a looge pivotal
mounting for each of said members, & movable
contact arranged to be engaged ai opposite sides
thereof by said contact members In the closed
circuit position, and means resiliently biasing said
members into contact engagement with said
movable contact, said contact members likewise
bigsed inte contact engagement in the closed

circult position with stationary conducting means 4

independently of said pivotal mounting.

16. In an electric circuit breaker, relatively
moveble contact structure comprising & pair of
contzct members, means providing & lcose piv-
otal mounting for each of said members, a sta-
tionary conducting member disposed between
said contact members and provided with contact
surfaces independent of sald pivotal mounting
erranged to be engaged by the corresponding con-
tact members, & movable contact positioned be-
tween sald contact members in the closed circuit
position, and means resillently biasing sald con-
tact members into engagement with said movable
contact, seid resilient means likewise biesing said
contact members in the closed clrcuit posltion
into combined rolling and wiping contect engage-~
ment with said stationery conducting member.

17. In &an electric circult bresker, relatively
movable contact structure comprising & pair of
contact members, means including a pair of pins
providing & loose pivotel mounting for each of
said members, & conducting member to which
seid pins are secured, sald conducting member
end said contect members having coacting con-
tact surfaces independent of said pins included in
the ecircuit, & movable contact positioned be-
tween said contact members in the closed circuit
position, and means resiliently bissing said co-

acting contact surfaces into direct engagemenst in
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sald closed circult position by reason of the afore-
sald loose pivotal mounting. .
18. In an electric circuit breaker, relatively
movable contact structure comprising a station-
ary conducting member, a pair of contact mem-
bers, means depending from opposite sides of said
conducting member forming pivotal supports for
sald contact members, sald contact members
being in direct contact engagement with said con-
ducting member in the closed circuit position,
and a movable contact positioned between said
contact members in said closed circuit position.
18. In an electric circuit breaker, relatively
movable contact structure comprising & station-
ary conducting member, a plurality of pairg of
oppositely dispcsed contact members pivotally
mounted wiih respect to said conducting member,
sald contact members arranged to be in direct
contact engagement with sald conducting member
in the closed circuit position independently of the
pivotal mountings thereof, a movable conducting
blade positioned between said contact members
in the closed circuit position so that each side
of sald blade is engaged by & plurality of contact

7

members, and means including a spring and a
member common to a pair of coacting contact
members for biasing sald contact members indi-
vidually into equalized contact engagement with
sald blade and into direct contact engagement
with said conducting member.

20. In an electric circuit breaker, relatively
movable contact structure comprising a pair of
finger contact members, a relatively fixed con-
ducting member, means loosely mounting said
contact members for pivotal movement with re-
spect to sald conducting member, a movable con-
tact positioned between said finger contact mem-
hers in the closed circuit position, said finger con-
tact members and said conducting member hav-
ing coacting contact surfaces independent of sald
plvotal mounting arranged for combined rolling
and wiping engagement, and restlient means for
biasing said finger ccntact members into engage-
ment with sald movable contact and said conduct-
ing member,
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