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

In the art of electric circuit interrupters, it is 
Well known that if the cooperating separable con 
tacts are rigid metallic elements, any appreciable 
nasalignment between the contact surfaces, due 
to inaccuracies of manufacturing or assembly, 
o; due to Year or other unforeseen causes, iresults 
in Secual pressure distribution throughou, the 
CC82 ci, Suiriaces and, iii. extreine conditions, is 
six ge-point contact. Anoing Weil-kicy; co 
sequences of faulty contacts is localizedi ove:- 
22.Éing Winich itay result in welding of the co: 
Scts. 
it has 3eer proposed heretofoce to 3 void is 

above inentioned difficulties by the lase of Sesilia, 
current-carrying elements, preferail cost prising 
a plurality of independent strips or agrizatioxas, 
each of which adjusts itsels to any surface ire, 
regularities of a cooperating rigid contact, elect 
ment, it has also been proposed to utilize coopa 
erating rigid contact eleinents, one of which is 
mounted with limited freedom oi notion so tins): 
it nay adjust itself to any irregularities of 
stationary contact eleinent, and connecting he 
fiexibly mounted rigid element with exterina. 
circuit, terminals through flexibie conducting 
leads of pigtails. However, both of these air&ngee 
Snents of the prior art have their attendaal, disa 
advantages. In the case of the resilient current 
carrying elements, excess currents occasioned 
by heavy overloads or short-circuits, nay raise 
the temperature of the elements to such a poli, 
tihat they lose their resilience. On the other hand, 
the fiexible leads utilized with cooperating rigid 
elements tend to fail by fatigue when subjected 
to frequent operation over a period of time. 

it is an object of our invention, therefore, to 
overcome the above-mentioned disadvantages of 

; the arrangements of the prior art and to provide 
a new and improved electric circuit interrupter 
and separable contacts therefor which is simple, 
reliable and flexible in operation, rugged in struc 
ture and economical to manufacture. 

It is another object of our invention to pro 
vide new and improved separable contacts for 8...a 
electric circuit interrupter which are provided 
with a plurality of points of engagement and in 
which equal contact pressures are maintained.at, 
these several points of engagement, 

(C2, 200-166) 
It is another object of our invention to pro 

vide new and improved separable contacts for an 
electric circuit interrupter which are substantial 
ly unaffected by high temperature operation OC 
casioned by short-circuits or substantial overloads 
in B, circuit in which the interrupter is connected. 

It is a further object of our invention to provide 
new and in proved separable contacts for an 
electric circuit, interrupter in which there are in 
cludied to flexible or resilient current-carrying 
eleyheats, but in which current is carried etirely 
etvjean rigid conducting elements. 

, is a still tuitine; object of our inventioi to 
provide new end improved separable contacts for 
35 electric circuit interupte: which shall be suit 
22&ieilly staffected oy iaisaign inct of the cor 
g3:2ting CGIt30.S. 

accordarica with ot: inventioi) in its broadest 
cts, an electric circuit, interruptei' is provided 

yi: , paix" of cooperating contact eleinents 20 
say Syrianetirical about 2, coininon plane, but 
subject to appreciable nisalignment occasioned 
oy status acturing or asserably inaccuracies, 
Each of the contact eleyents is provided writi og 
posed contact surfaces and there are provided 
also s, pair of rigid conducting bridging element:3 
or contact meinbers, the eleinents of silenbers 
being disposed to engage opposing Surfaces of 
said contact; elements in circuit-ciosing position 
og the interrupter. A biasing spring forces the 
bridging elements into engageier. With the Og 
posing surfaces of the contact elements to ensure 
adequate and equai contact pressuses at the 
several points of contact. In certaiga instances, 
it may be desirable to utilize a plurality of pair's 
og bridging elements or contact Xembers, in vyinic. 
case we preset to exert, the spring pressure upon 
the bridging elements through an equalizing link. 

5'or a bettes understanding of our invention, 

i. 
Sg8 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying draw 
ings, and its scope will be pointed out in the ag 
pended clairas. 

Referring now to the drawings, gig. i. ilius 
trates in elevation an embodiment of out inver 
log in an electric disconnecting Switch of the 
truck-panel type, while Fig. 2 is a plan view of 

, the same apparatus; 
3ig. 3 is a detailed perspective of the improved 

cooparating contact elements utilized in Figs. . 
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 g. 3 WGS stablected, respectively, 
to horizontal and angular agglignment; 

Fig. 9 illustrates g, anodified gorgia of our in 
proved separable contacts, while 3.g. 0 is 8, force 
diagram to 8d. is the Elderstanding of the ages 
ratus illustrated in Fig. 9; 

Fig. is a view in elevatio of a portion of a 
disconnecting switch, as illustrated in Figs, 82nd 
2, modified to include also a circuit breaker, 3rd 
Fig. 12 is a fragmentary 88 yievy 08 he gase 
apparatus, 

Referring nowy moie particularly to Eigg, &nd 
2, there is illustrated an electric disconnecting 
switch of the truck-panel type utilizing out 22 
proved separable contacts. Ea these figures the 
circuit interrupter comprises stationary contact 
elements and A Connected to external CO2 
ductors or bus-bars 2 sand, 2cs, respectively, and 
in ounted upon a supporting insulating panel 3 
forming a part of the rigid enclosing housing (3. 
Cooperating with the stationary contacts G, A is 
g, movable truck , of conventional typ8, pro 
vided with a supporting insulating easel (3 OY 
which are mounted movable contact elegents 23 
and 23, registering with the stationary contacts 
8 and , respectively, he contact eleznets 28 
and 2 may be directly intercollected, i2 it is 
desired to utilize the 39paratus Soley as a dis 
connecting switch, or these two contact ele; exts 
gaay ba interconnected through any suitable cir 
cuit areaker gaechaxais23, epresented Schei Ya'i 
cally at St. 

For a, better sidests:ading of the details of 
our cooperating Snovelle and stationary contacts 
ge and 29, regexegace is had to fig, 3. As there 
illustrated, the stationary contact element 0 is 
grovided via a projecting tongue 22 with Op 
posed sale contec Suraces. The Smovable 
costset, element 2 is rovided with 2, similar pro 
jecting tongue 23 (Eig. 7) also having opposed 
parale: contac, surfaces. Ethe contact eleraents 
39 agad 20 age orially symetrical about a coin 
ano plane including their longitudinal aces. 
?supported groin the tongue 23 are brackets 26 
secured thereto by suitable screws 25. Extending 
catween the brackets 23 are pivot pins 26 upcan 
which are nouxated two pairs of opposing rigid 
conducting bridging elements or contact Kinenbers 
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 
elements and 26 when moved into circuito-clos 
ing position. The bridging elements 2 may be 
punched blades or laminations, or any suitable 
rigid conducting elements, 
To provide a loose pivotal mounting, the bridge 

ing elements 2 are provided with holes 28 and 23 
adapted, respectively, to engage the pivot pins 28 
and also, it desired, upper aligning pins 36 (Fig. 7) 
which have been omitted from EFig. 3 for the sake 
of clarity, he holes 28, 29 are somewhat larger 
than their associated pins, as shown more clearly 
in Fig. , to allow a limited freedom of motion of 
the bridging elements 2 with respect to their 
associated pins, if desired, spacing washers 3 
may be interposed between corresponding bridge 
ing elements 2 of the two pairs. 
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 and 2, by a suitable biasing spring 
32, operating through a link 33 and a pair of 
equalizing yokes 34 and 36. As illustrated, the 
yokes 36 and 85 are supported in the slots 36 and 

2,029,088 
3, respectively, (Fig. 6) or the link 38, while the 
in 33 is provided with a head 3 for retaining 
the spring 32. he garner in which these bias 
ing eerients are esgegaoled g show in detail in 
the cross-sectional view o' Eig. 5. As shown in 
this gre, the inger grfaces of the yokes 35 and 
33 engaging the Eidging elements 2 are formed 
into projections 38 of a gelatively small radius or, 
if desired, into kaige edges, to insure equalization 
of the basing Sorces of the several bridging ele 
gents 2 under conditions of misalignment of the 
contact ele?seats 6 and 26, as described nore 
Sully here 28ter. he oridging elements 2 are 
preferably provided with stop surfaces 56 to limit 
the notion of opposed elements of each pair to 
Ward each other under the influence of the bias 
ing spring 32 when disengaged groin the station 
&Ey contact elecent 3, Sy thus saintaining a 
trainirius Sep3sation and by faring the upger 
(e.g. theseo8, 2s easy entrance of the projecting 
&oistie 22 of the contact element, 39 betweeza 
oposed bridging elements 2 is ensured. 
"ie A2anner in which the above-described ag 

E2&tus operates is response to goverent of the 
contact elements SS and 2G toward anci away groia 
e&c. other will be readily aspares; to Esse 
Exiled in thes, 

2. Sief, &SS3s ing the contact elegents () and 
20 2.3'e is circuit-opening positioia, as shows is 
Figs, 22nd 2, he biasing spring 33 7: Sorce 32 
oposing oxidging elevents 2) igato seggage:Yet, 
at their stop surfaces 39, leiving, however, a si 
sta Ential SE22ee between their igger contact, slug 
Sages. As tie contact elegae's 33 and 20 are 
3 gaOved toward each other, ie tongue 22 cg a 
contact elecent 6 eaterg hatiyeega and sorces 
2923 the tagger ends of opposing bridging ele 
Snents 3. Due to the limited freedom of fiction 
ketWeas the eleReants 25 and the pivot pins 23, as 
described above, the lower contact surfaces of the 
eierheats 27 directly engage the opposing contact; 
828aces of the projecting tongue 23 of the contact 
elerine at 29, the yokes 35 and 35 of the biasing 
89rigg &gSeably acting as pivot points. At the 
Saxine tire these yokes 33 and 35 serve to equalize 
the pressure of the biasing spring 32 between the 
Coirresponding oridging elegrets 2 of the two 
pairs, effectively biasing the several bridging ele 
Irents individually into wiping and rolling en 
gage ent with the contact surfaces of the ele- ; 
Silents 8 and 2 and providing therebetween a 
low resistance current path independent of the 
pivot pins 23. Thus, the single biasing spring 32 
Serves to produce exactly equal contact pressures 
at each of the points of contact of the bridging : 
elements 2 with the contact surfaces of the ele 
giments 0 and 20, provided that the biasing spring 
82 2nd its associated linkage acts substaatially 
midway between the upper and lower contact sur 
faces of each of the bridging elements 2, which 
is the preferred arrangement. It will be noted 
that the biasing spring 32 not only carries no 
current, but is in such position as to radiate any 
heat conducted thereto at a maximum rate, so 
that the effect of abnormal currents upon its (; 
resilence is Substantially eliminated. 
While we have illustrated our invention as ap 

plied to an apparatus employing only two pairs 
of opposed bridging elements 2, it will be ap 
parent that any desired number of these bridg 
ing elements may be employed, a plurality of 
these assemblies being indicated in Fig. 1 of the 
drawings. 
As stated above, the stationary and movable 

contact elements and 26 are normally syn 
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metrical about a common plane. However, the 
contact elements of an electric circuit 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 surn 
faces, or other causes. These misalignments may 
be transverse in parallel planes, or may be of 
the nature of a relative angular rotation between 
the cooperating contact elements, or a combina 
tion of the two. By the term "appreciable mis 
alignment' we refer, throughout this specificat 
tion and the appended claims, to any such nasa 
alignment, either transverse or angular, as would 
substantially interfere with the quality of elec 
trical contact between two rigid cooperating conn 
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 parallel to the axial plane 
of the contact element 20. Under these cond 
tions, it is seen that the bridging elements 2 ro 
tate about the pivot pins 26 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 O 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 to 
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 0 and 20 are 
shown in Fig. 8 in which the line a-c, 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 35 adjust themselves to the po 
sitions 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 27, the pressure of the bias 
ing spring 33 is substantially equalized between 
the several oridging elements to maintain equal 
contact pressures of the several points of contact. 
if desired, the inner edges of the bridging ele 
ments may ice inade slightly convex to improve 
the contact conditions upon an angular misalign 
ment of the contact elements. 

Referring more particularly to Fig. , it is seen 
that each of the oridging elements 27 has its 
movement toward the plane of symmetry of the 
terminal 20 limited by the projecting tongue 23 
and the stop surfaces G. When the contact as 
sembly is made up of a plurality of groups of Op 
posing bridging elements 2 as, for example, 
shown in Fig. , it is possible, under certain coin 
ditions, upon the disengageinent of the contact 
elements and 2, for adjacent groups of bridg 
ing elements to take positions on opposite sides 
of the plane of symmetry of the stationary con 
tact fo. In order substantially to avoid such a 
condition, which would render difficult the entry 
of the tongue 22 of the contact element to be 
tween the groups of opposing bridging elements, 

40 and the tongue 23. 

3 
the aligning pins are inserted in the upper 
holes 29 of the bridging elements 2 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 stationary and movable contact ele 
ments and 20, the bridging elements 2 are 
stable in any position of misalignment, either 
transverse or angular. Thus, when utilised in 
a truck-type disconnecting switch, as shown in 
Figs. 1 and 2, the reengagement of the contact 
elements is facilitated, 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 2 between 
their points of engagement at the stop surfaces 

With such an arrange 
-- - -nent, upon the disengagement of the contact ele- : 

In Flg. 7 are depicted the conditions resulting 
from a transverse misalignment; that is, when 
the axial plane of the contact element fo is 

ments, the pivot pins 28 and aligning pins 30 may 
be removed and the biasing spring 32 and link 

will maintain the bridging elements in post 
tion. Any faulty group of bridging elements 2 
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 Fig. 9 is illustrated a modified form of our 

improved cooperating contacts in which the con 
tact element 20 is replaced by a contact elemcnt 
20" having an extending tongue 28' provided with 
opposed cylindrical projections 4 or projections 
having at least two segmental cylindrical sur 
faces. The rigid conducting bridging elements 2 
are, in this instance, replaced by the elements 
27 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 4 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 is made with the cylindrical projections 4 f, 
substantially line contacts are formed between 
each of the plane Surfaces and the cylindrical sur 
face tangent thereto. 

In this instance, the basing spring 32, to 
gether with its associated link 33 and yokes 34 
and 35, are disposed nearer the upper contact 
Surfaces of the bridging elements 2' than the 
lower contact surfaces, for reasons pointed out 
hereinafter. In this arrangement, also, the slo's 
36 and 3 in the link 33 are preferably of such 
dimensions as to limit the outward movement of 
the opposing bridging elements 27 when engaging 
the contact surfaces of the projection 22 of the 
element 0, so that the recesses 32 will not clear 
the projections when subjected to the longi 
tudinal thrust of engagement or disengagement. 
In this way the elements 2' are effectively locked 
to the contact element 20' and may not be with 
drawn by sticking or slight welding of the con 
tact surfaces of the contact element O and the G 
contact surfaces of the bridging elements 27. 

The particular form of the recesses 42 and the 
projections f, described above, are effective to 
increase the contact pressures at the contact 
element 20'. This may be understood more read 
ily by reference to Fig. 10, which constitutes a 
force diagram at the contact surfaces. Consid 
ering perfectly rigid contact surfaces, so that fric 
tion 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 surfaces 
constituting the sides of the recesses 42. The 
force acting at one of these points 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 sure 
face of an element 2'. Since there are two points 
of contact, this force divides itself equally &nd 
the component effective at a particular point 
og contactis represented by the vector P/2. Since 
the anged between the forces N and P/2 is de 
pendent upon the geometry of the parts, the mag 
nitude of the force N is thereby deter nined. The 
force represented by the vector O Would, of 
course, be equalized by an equal 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 a slight deformation at the contact sure 
faces resulting in an infinitesimal sliding of the 
surfaces which introduces the element of fric 
tion. In the lower portion of the diagram of Fig. 
10, the vector E represents the reacting frictional 
force and is equal to the normal pressure times 
the tangent of the angle c, which corresponds 
to the coefficient of friction and is determined 
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 case. Oviously, these con 
ditions will obtain at the upper contact surface 
of Fig. 10, rather than the ideal conditions de 
scribed above. The two opposing forces O' have 
the effect of raising or lowering the recesses 62 
relative to the projections (38 to secure equaliza 
tion of the pressures at the two points of cois 
tact. 
With the design of the contact just described, 

the arithmetical sum of the contact pressures at 
the two contact surfaces of each projection (38 
and its registering recess 32 is greater than the 
applied force P and, therefore, the current-cei's 
rying capacity between the two elements, which 
is a function of the contact pressure, is thereby 
increased. Since the rating of the circuit is 
terrupter, of which the above-described contact 
elements form a part, is limited by that contact 
surface having the lowest current-carrying ca 
pacity, to secure an equalization of the current 
carrying capacities of the contact elements of 
Fig. 9, the biasing spring 32 is moved away frog 
the recesses $2 bayond the Snidpoint between the 
contact surfaces of the bridging elements 2 so 
that the applied force at the upper contact sura 
faces, as referred to in Fig. 9, is greate than that 
applied to the lower contact P, which have the 
amplifying effect described above. It will be readio 
ily apparent that the full cylindrical surfaces 6, 
as shown in Fig. 9, and the segmental cylindrical 
surfaces of Fig. 10 are full equivalents and Ray 
ise selected as desired. It will also be readily 
apparent that the cylindical projections and 
angular recesses may be replaced by cylindrica 

5 projections on the bridging elements 2'' and 
cooperating recesses in the contact element 29. 

Figs, 11 and 2 are fragmentary views in elee 
Vation and plan, respectively, of 8, Rodified for 
of the truck type electric disconnecting switch 
shown in Figs, 1 and 2. In this case, the stations 
ary contacts 9 and 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 , 
in Fig. i., is replaced by a rigid bridging member 
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83 including two distinct contact elements or a, 
single continuous contact element, as illustrated, 
and having opposed contact surfaces analogous 
to those of the contact elements of the assem 
olies 2 and 2 of Fig. 1. The conducting blade 
or member 33 is pivoted at 66 in a suitable frame 
Supported from the insulating panel 3 and is 
adapted to be operated into circuit-opening and 
circuit-closing positions either manually or auto 
natically, as desired, by any suitable mechanism 
indicated schematically as a linkage mechanism 
66. In this case the bridging elements 27 of 
Fig. 3 are replaced by a modified form of bridging 
elements 48, 36' and 8 which are essentially ele 
ments having both ends similar to the upper ends 
of elements 27, as shown in Fig. 3. The upper 
most bridging elements 46 of Fig. 11 are similar 
to the others except for the fact that they ex 
tend beyond the bridging elements 36 cooperating 
With the same stationary contact element and 
may be composed of any suitable low resistance 
arc-resistant material, so that the contact is 
broken at the elements 36' rather than at 36, thus 
Raininizing arcing and its effects at the contact 
elements $6, which are of conducting material 
of minimum resistance. 

the bridging elements 38 and 36' are loosely 
pivoted on the pins 38 carried by inwardly ex 
tending projections 39 of brackets 36 secured to 
the insulating panel 6. A pair of biasing springs 
and associated linkage mechanisms are provided 
for each two pairs of opposed bridging elements, 
one on each side of the supporting panel 8. 

In this modification, which comprises a cogn 
bined circuit breaker and disconnecting switch, 
the circuit is completed between the stationary 
contact elements C and with a minimum nun 
ber of cooperating contact suraces in series. 
For example, in the arrangement of Sig, i, in the 
path between the contact elements g and , are 
included the contact surfaces of the elements ge; 
the contact surfaces of the elements 2; the two 
contact surfaces of the bridging circuit breaker 
67; the contact surfaces of the elements 2, and 
the contact surfaces of the elements G. In the 
Arrangement of Figs. and 2, however, the 
contact surfaces of the elements 26, 26 and the 
bridging circuit breaker 87 are combined into 
the contact surfaces between the bridging ele 
ents 63, 36' and 4 and the rigid bridging men 

bes 33, thus eliminating two groups of contacts in 
Series, 
While We have illustrated our invention as en 

bodied in electric circuit interrupters employing 
two or four pairs of rigid conducting bridging 
elements between cooperating contact elements, 
it will be obvious to those skilled in thr art that 
any desired number of such bridging elements 
Ray be exployed in accordance with the current 
carrying requirements of the interrupter of which 
they form a part, and that while we have illus 
trated our invention as applied to a 3-pole circuit 
interrupter, it is equally applicable to electric 
Switches 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 
that various changes and modifications may be 
made 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 clair is: 
1. In an electric switch relatively movable 
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9,029,028 S 
contact structures one of which comprises a pair coming into engagement with each other as said 
of bridging elements, mounting means provid 
ing independent limited freedom of movement for 
each of said elements, a conducting member dis 
posed between said 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 
said bridging elements in the closed circuit post 
tion, and a spring interconnecting said elements 
intermediate the ends thereof...and in spaced rela 
tion from said conducting member and said other 
of said movable contact structures when in said 
circuit closing position for biasing said bridging 
elements into engagement with said other of 
said movable contact structures and into wiping . 
and rolling engagement with said conducting 
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 thereof, said elements having recesses opposite their region of 
engagement, rigid means operatively engaging 
said elements in said recesses, a spring cooperat 
ing with said rigid means for biasing said ele 
ments toward each other and for biasing said ele 
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ments into rolling and wiping engagement with 
said conducting member, and a contact posi 
tioned between said 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 a conductor having contact Sur 
faces, contact elements having contact surfaces 
disposed for engagement with said surfaces of 
said conductor, means for mounting Said ele 
ments on said conductor for their individual 
limited freedom of movement with respect to Said 
conductor and for conduction of the current 
through the circuit breaker by said elements sub 
stantially independently of Said mounting means, 
a contact arranged to be engaged by Said contact 
elements in the closed circuit position of the cir 
cuit breaker, and means resiliently biasing Said 
contact elements into wiping engagement with 
said contact, said resilient means also biasing said 
contact elements into wiping engagement with 
said conductor, 

4. In an electric switch, contact structures rela 
tively movable and either 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 said bridging elements and 
provided with contact surfaces independent of 
said 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 move 
able on said pivotal mounting to a new position 
determined by the extent and direction of said 
departure, and means for retaining said elements 
in said new position comprising portions thereof 

other of said movable contact structures moves 
to open circuit position, and a spring for biasing 
said portions of said elements into said engage 
nhent 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, mounting means providing inde 
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 
said mounting means arranged to be engaged 
by the edges of corresponding bridging lamina 
tions, a second contact positioned between said 
bridging laminations in the closed circuit posi 
tion, and a link, one end of which is operatively 
associated with the laminations in engagement 
with one of said opposed surfaces and the op 
posite free end of said link extending substan 
tially at right angles to said laminations and be 
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 
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said 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 be 
engaged by bridging elements in the closed cir 
cuit position, resilient means including equalizing 
means for biasing said elements substantially 
equally irrespective of the position of each ele 
ment Within its limited freedom of movement 
into wiping contact with said second contact and 
into wiping engagement with said 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 elements, the first 
two of Said elements engaging corresponding 
surfaces of each of said contact members and 
the Second two of Said 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 
inent 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 
out Subject to appreciable. misalignment there 
from, each of said elements having opposed con 
tact Surfaces, a 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 being disposed to engage 
Opposing Surfaces of Said contact elements in 
circuit-closing position of said switch, spring 
means directly interconnecting the bridging ele 
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6 
ments for biasing the same into said engagement, 
and stop means disposed on said bridging ele 
ments for limiting the movement, thereof under 
the influence of said biasing means in circuit 
opening position of said switch, whereby said 
bridging elements will, maintain a misalignment 
corresponding to that of the contact elemeats 
upon their operation to circuit-opening position. 

9. In an electric switch, a pair of cooperating 
contact elements, a similarly disposed per of 
rigid conducting bridging elements for featercon 
necting said contact electinents in circuiteclosing 
position of said switch, a spring disposed to bias 
said bridging elements into engagement with said 
contact elements, and an equalizing yoke itei's 
posed between said spring and said bridging elee 
ments for procuring substantially equel cont&ct 
pressures at all points of contact. 

10. In an electric switch, a pair of cooperating 
contact elements each having opposed contact 
surfaces, a plurality of pairs of rigid conducting 
bridging elements, the elements of each pair be 
ing disposed to engage opposing Surfaces of Said 
contact elements in circuit-closing position of said 
switch, spring means disposed to bias Said bridg 
ing elements into said engagement, and equaliz 
ing yokes interposed between said spring means 
and corresponding bridging elements of said 
pairs for procuring an equal bias On each of said 
bridging elements thereby to insure substantial 
contact pressures at all points of contact. 

ii. In an electric Switch, a, pair of cooperating 
contact elements normally symmetrical about a 
common plane but subject to appreciable mis 
alignment, each of said elements having opposed 
contact surfaces, a plurality of pairs of rigid con 
ducting bridging elements, the elements of each 
pair being disposed to engage opposing Surfaces 
of said contact elements in circuit-closing posi 
tion of Said Switch, and realins for biasing Said 
bridging elements into engagement with said co 
tact elements comprising a link member intera 
posed between said pairs of bridging elements, 8, 
pair of yolkennembers each engaging correspondi 
ing elements of said pairs and supported by said 
link member, and a spring threaded on said lin's 
and biasing said yokes toward each other, whereby 
equal bias is applied to all bridging elements 
thereby to insure Substantial contact pressures 
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at all points of contact between said bridging 
elements and said contact elements. 

12. In an electric switch, a pair of cooperating 
contact elements each having Opposed contact 
surfaces, a pair of rigid conducting bridging elee 
ments disposed engage opposing surfaces of 
said contact elements in circuit-closing position 
of the switch, the contact surfaces of one end of 
each of said bridging elements and its associated 
contact element comprising complementary pros 
jections and recesses, neans for biasing said 
bridging elements into engagement, and stop 
smechanism effective to limit the notion of said 
bridging elements against the force of said biasing 
means to an annount insufficient for the detach 
ment of said bridging elements from said Cons 
tact element when the switch is in an Operative 
position but sufficient for such detachment when 
in an inoperative position. 

13. In an electric circuit interrupter compris 
ing a pair of stationary contact elements, a nova 
able contact assembly comprising a supporting 
panel and a bridging member movable relative 
thereto, said bridging member including a pair 
of contact elements complementary to said ste 
tionary contact elements, corresponding station 

3,029,028 
ary and movable contact elements being normally 
symmetrical about their plane of relative motion 
but subject to appreciable misalignment, each of 
said contact elements having Opposed contact 
surfaces, 8, pair of rigid conducting bridging ele 
onents associated with each stationary contact 
element and its cooperating novable contact ele 
gment and loosely and pivotally mounted on said 
Supporting structure and disposed to engage op 
posing Surfaces of said contact elements in cir 
cuit-closing position of said interrupter, and 
Eleans for biasing the bridging elements into said 
engagement. 

4. In as electric switch, a pair of cooperating 
Contact elements nor ally symmetrics about a 
Connor plane but Subject to appreciable mis 
alignment, each of said elements having opposed 
coat&ct surfaces, a pair of pivot pins removably 
Supported from One of said contact elements, a 
plurality of pairs of rigid conducting bridging ele 
rents, Corresponding elements of said pairs being 
similarly and loosely pivoted on one of said pivot 
pins 82nd the elements of each pair being disposed 
to engage opposing surfaces of said contact ele 
2ments in circuit closing position of said switch, 
and means individually for biasing the bridging 
elements into said engagement, said bridging ele 
Rents having complementary stop surfaces coop 
erating with Said biasing means to retain said ele 
ents in frictional engagement With the Con 

t3.ct element O. Which they are pivoted upon re 
moval of said pivot pins, whereby the bridging 
elements aay be rer Oyed in groups without dise 
turbing tie rexia airing elements of the assembly, 

15. In an electric circuit breaker, relatively 
novable contact structure comprising a per of 
contact finembers, means providing a loose pivotal 
mounting for each of said members, a movable 
contact arranged to be engaged at Opposite sidies 
thereof by Said contact members in the closed 
circuit position, and means resiliently biasing said 
members into contact engagement with said 
novable contact, said contact members likewise 
biased into contact engagement in the closed 
circuit position with stationary conducting means 
independently of said pivotal nounting. 

16. in an electric circuit breaker, relatively 
ROvable contact structure comprising a pair 0. 
contact members, Eleans providing a loose 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 said pivotal mounting 
arranged to be engaged by the corresponding con 
tact members, a movable contact positioned be 
tween said contact members in the closed circuit 
position, and means resiliently biasing said con 
tact enoes into engagement With said movable 
contact, said resilient means likewise biasing said 
contact members in the closed circuit position 
into combined rolling and Wiping coratect engage 
ment with said stationery conducting member. 

it. In an electric circuit breaker, relatively 
ovable contact structure comprising a pair of 

contact members, means including a pair of pins 
providing a loose pivotal mounting for each of 
said members, a conducting member to which 
said pins are secured, Said conducting member 
and said contact members having coacting con 
tact surfaces independent of said pins included in 
the circuit, a movable contact positioned be 
tween said contact members in the closed circuit 
position, and means resiliently basing said co 
acting contact surfaces into direct engagement in 
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9,089,088 
said closed circuit position by reason of the afore 
said 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 
said COntact members, said 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, 

19. In an electric circuit breaker, relatively 
movable contact structure comprising a station 
ary conducting member, a plurality of pairs of 
oppositely disposed contact members pivotally 
mounted with respect to said conducting member, 
said contact members arranged to be in direct 
contact engagement with said 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 aach side 
of said blade is engaged by a plurality of contact 

7 
members, and means including a spring and a 
member common to a pair of coacting contact 
members for biasing said contact members indi 
vidually into equalized contact engagement with 
said 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 said conducting member, a movable con 
tact positioned between said finger contact mem 
bers in the closed circuit position, said finger con 
tact members and said conducting member hav 
ing COacting contact Surfaces independent of Sald 
pivotal mounting arranged for combined rolling 
and wiping engagement, and resilient means for 
biasing said finger contact members into engage 
ment with said movable contact and said conduct 
ing member, 
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