Aug. 24, 1937. "~ 'H. C. GRAVES, JR | 2,090,754
ELECTRIC CIRCUIT INTERRUPTER

Filed Jan. 21, 1936 3 Sheets~Sheet 1

75
.“ \ ////// 7
i //
b /
%g // /I
; $wl‘ﬁ 226 // /

i

\‘;Lt
S
- -
N
Q

<O

~
3 .
= _ - == Y
> a R N
o - '\\Q‘:;.
A 3
[XERERN \ N \:‘\;:
\Y \“‘

'\\

NN\

|

D

ATTORNEY.




Aug. 24, 1937. _ H. C. GRAVES, JR 2,090,754
'ELECTRIC CIRCUIT INTERRUPTER
Filed Jan. 21, 1936 3 Sheets-Sheet 2

32

|

e

|

|
1

&
-'“m\‘ﬁunrml
b
-

y .

O
N
{
\
1

W\
|

l'zzé

F 3o
27 29
.Z‘Ig A
Z ;Ig INVENTOR.

M&.@w}

ATTORNEY.

BY




Aug. 24, 1937, H. C. GRAVES, JR o 2,090,754
‘ ' ELECTRIC CIRCUIT INTERRUPTER

Filed Jan. 21, 1936 3 Sheets-Sheet 3

—

—

Jo

ALLLERARALALEALASA AR AN

/s ]

Z .

v

7 7

7

22/ 7 |

: 7

: Y
7
7
”
7
—/
7

7

INVENTOR.
BY
O o

ATTORNEY.




Patented Aug. 24, 1937

UNITED STATES

2,090,754

PATENT OFFICE
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ELECTRIC CIRCUIT INTERRUPTER
Herbert C. Graves, Jr., East Bradford Township,

_ Chester County,
Breaker Company,
ration of New Jersey

Pa., assignor to I-T-E Circuit
Philadelphia, Pa.,

a corpo-

Application January 21, 1936, Serial No. 60,017

18 Claims.

My invention relates to electric cireuit inter-
rupters or automatic circuit breakers, more par-
ticularly to new and improved separable contacts
therefor, and has for an object the provision of
simple, rugged and inexpensive contact struc-
tures of high current-carrying capacity.

In my Patent 2,028,204, issued January 21,
1936, for Electric circuit interrupters, a circuit
breaker and contact structure of which the pres-

10 ent application is an improvement is disclosed.

While circuit breakers of the type shown in my

aforesald patent have been entirely satisfactory

for their intended- purposes, something was yet
15 to be desired in simplification of the structure
to provide ready removal of the bridging ele-
ments as well as to prevent movement of the
bridging elements by the magnetic forces pro-
duced upon flow of abnormally high currents or
currents of short-circuit magnitude.

In carrying out my invention, in one form
thereof, I provide a plurality of ridges along the
Tace of one of the contact structures, which
ridges cooperate respectively with the ends of a
25 Dlurality of bridging elements to prevent move-

ment thereof and insure the maintenance of sub-

stantial contact pressures between ‘the elements
and their associated contact structures. The
ridges are also utilized to support corresponding
80 ends of leaf springs interposed between adjacent
bridging elements.

between the walls of a frame or housing or by
separate mounting means having projections co-
. 88 operating with notches formed in the walls of
the associated housing. In either case, the
springs and bridging elements are removable
from the housing without disturbing other parts
of the interrupter. )

The leaf springs are, according to a further
aspect of my invention, preferably dimensioned
so that when compressed upon closure of the
circuit interrupter the springs are uniformly
loaded throughout their length; that is to say,
48 every portion of each spring is stressed or loaded

to the same extent as every other portion. Over-

stressing of the springs at any one particular
- boint is thereby eliminated although the springs

are sufficiently ﬂexiblg to permit wiping and/or
50 rolling contact engagement between the respec-

tive ends of each bridging element and their

associated stationary and movable contact struc--

tures.
55 For a more complete understanding of my in-

The opposite ends of the
springs are supported as by cross bars extending-

(CL 200--165)

vention, reference should be had to the accom-
panying drawings wherein

PFigure 1 is a vertical elevation, partly in sec-
tion, of a circuit interrupter embodying my in-
vention; ,

Fig. 2 is a front elevation of the stationary
contact structure and bridging elements of Fig. 1

with the movable contact blade or structure .

omitted; :

Fig. 3 is a perspective view of the supporting
frame of Figs. 1 and 2 with the stationary contact,
structure and other parts removed; .

Fig. 4 is a perspective view of one of the dupli-
cate brideing elements of Figs. 1 and 2;

Fig. 5 is a perspective view of one form of leaf
spring and its associated supporting member;

Fig. 6 is a fractional side elevation of a cir-
cuit interrupter embodying my invention in modi-
fled form; ) )

Fig. 7 is a plan view, partly in section, of Fig. 6
with a bridging element omitted to {llustrate the
manner in which the leaf springs are supported;

Fig. 8 is a perspective view of the supporting
Irame of Pigs. 6 and 7:

Flg. 9 is a perspective view of
springs of Figs. 6 and 7. :

Referring to the drawings, I have shown my
invention in one form as applied to a cireuit
interrupter comprising a base or panel member
10 from which is supported a terminal stud or
post {1 connected to g stationary contact assem-
bly 12, A second terminal stud or post 18, also
supported from the panel 18, has secured to its
Inner end, as by cap screw 14, one end of a flex-
ible conductor 15, the opposite -end of which is
connected to a movable contact structure or
“bridging arm 16 as by cap screws 17 and g
clamping plate 18. Preferably insulation, as in-
dicated at 19, is Interposed between the arm 16
and an operating member or shaft 20. 'The mov-
able contact structure or arm 16 is operable be-
tween the closed circuit position ilustrated by
the full lines of Fig. 1 and an open circuit posi-
tion indicated by the broken lines of Fig. 1 by any
suitable mechanism, though preferably of the
type disclosed in reissued Patent Number 19,753,
Graves and Jensen.

As will be explained more fully hereinafter,
one or more bridging arms 16 may be mounted
side by side on the operating shaft, a stationary
contact assembly 12 supporting a series of bridg-
ing elements 27 for cooperation with each of the
arms 18. To simplify the description and opera-
tion, only one arm 16 and its associated station-

one of the leaf
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ary contact assembly will be described, it being
understood that the operation of additional du-
plicate parts is the same as that described.
The stationary contact assembly {2 comprises
5 a stationary contact block or member £! mounted
as by screws 22 and 23 between opposite walls:
of a frame or housing 24 fastened to the panel
{0 as by screw 25, the stud {! being secured in:

intimate electrical contact with the stationary

10 contact member 26. One face of the member &f:
is provided with reentrant angles 2{a formed: by
a series of ridges 26 spaced one ahove the other.
Within the angles or recesses: 2fg formed there-:
between are disposed the inner ends or edges of
15 the series of duplicate bridging elements: 27 each
of which is provided with.an offset portion form-
ing a hook-shaped end 2T¢. Engaging each end
27a is an upturned end or flange 28a of a plu-
. rality of flat or plane supporting members 28
20 provided for curved leaf springs 28. Each sup-
porting member 28 adjacent its end 28a rests
upon the upper portion of an associated ridge
26. ‘The opposite end of each supporting mem-
. ber 28 is provided with lateral projections 285,
25 Fig. 5, arranged. to fif. within C-shaped slots or
recesses 30, Fig. 3, provided in the front of the
respective walls of the housing 24. . Preferably
‘the C-shaped recesses 38 are staggered with re-
spect to the reentrant angles so that the bridging
30 elements 27, their springs 28 and supporting
members 28, extend diagonally between the op-
posing contact faces of contact member 21 and
of the movable bridging arm {6.

In order to relieve the bridging elements, the

35 primary functions of which are to provide low
resistance paths between the movable and sta-
tionary contact members, from the duty of mak-
ing and breaking the circuit, which may extend
between posts Il and 12, an auxiliary arcing

40 contact structure is provided and comprises an
arcing contact 32 journalled on a pivot pin 33
supported between the side plates of the housing
28. ‘The arcing contact 32 has an associated arm
32a te which is secured 2 biasing spring 34 efiec-

. 45 tive to maintain the lower end of the contact 32
in a position, indicated by broken lines, first to
be engaged by the movable arm 16 during cir-
cuit-closing operation, the arm {6 also interrupt-
ing the circuit at the arcing contact after the

50 current has been transferred from the bridging
elements 27 to the arcing contact 32, In order
better to withstand the heat of the arc incident
to the opening of the circuit, the arcing contact
32 and the associated movable contact or arm

55 16 are provided, respectively, with arc-resistant
inserts or facings 32b and i6a. A flexible con-
ductor 35 is electrically connected to the sia-

" tionary contact member or block 2{ and to the
arcing contact 32 to insure a low resistance cur-

60 rent path therebetween.

Assuming the movable contact arm (6 Is in
the open circuit position, it will be observed the
respective leaf springs 29 support their asso-.
ciated bridging elements 27 in elevated positions

65 shown by the broken lines. As the movable con-
tact arm 16 is rotated in a counterclockwise or
circuit-closing direction, it first engages the arc-
ing contact 32 to complete an electrical circuit
between terminal posts §{ and 8. The arcing

70 contact 32 upon further movement of the arm {8
rotates in a clockwise direction, and g regular
contact surface 16b pf arm 16 is moved into en-
gagement with the corresponding outer and

~ rounded ends of the bridging clements 27. By

75 a regular contact surface, I mean one which does
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not have reentrant angles or ridges projecting
therefrom. Suck a regular surface includes
plane as well as curved contact surfaces. Con-
tinued movement of the arm {8 resulfs in down-
ward movement of the cuter ends of elements 27
against the bias of their respective leaf springs
29. During this downward movement a substan-
tial component of the circuit-closing pressure, by

reason of a camming action between the rounded .

end of each element and the angularly disposed
contact arm (6, is effective to press the inner
rounded ends of the: elements against the sta-
tionary contact meémber.
outer ends of the bridging elements slide and

wipe and clean the plane contact surface {6 to -

insure good -electrical contact therebetween, the
inner rounded ends: of the bridging elementis. by

virtue of their rolling and sliding engagement
with the walls of the respective recesses, wipe:

and clean the surface of the stationary contact

member.. ~'The final closed circuit. position: is
shown in Fig. 1, the distance PBetween the re- .

spective contact. surfaces being uniform at. all
points.. : : :

Although, during the aforesaid closing opera-
tion, the bridging elements are capable of self-
adjustment and have sufiicient independent free-
dom of movement to take care of misalignment
and different degrees of wear as between differ-
ent elements, it is desirable when the circuit in-
terrupter is in its fully closed position to prevent
movement of the elements because of magnetic
forces or the like. To this end the ridges 26 form
rigid stops for the inner ends or edges of each
of the bridging elements and prevent, as viewed
in Fig. 1, upward movement. thereof. A strong

Therefore, while the:
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tendency to move the elements 27 upwardly may -

be created by fow of short-circuit current or
currents of high or like value because the mag-
netic forces developed are applied to each bridg-
ing element in a direction to lift its inner end as
well as its outer end. In accordance with my
invention, however, such magnetic forces as may

be produced are effective to increase the contact

pressure between each bridging element and its
associated overlapping ridge. With respect to the
outer ends of the bridging elements, the mag-
netic forces produced are in a direction tending
to lift and hold them against the plane or regular
contact surface {86 of the contact member or
arm {6. The upward tendency of the outer ends
of the elements, because of the angular relation
between each element and surface {6b, is pre-
vented. Stated differently, the magnetic forces
tend to move the bridging elements toward the
outside of the angles formed between the plane
of each member and the face of the movable and
stationary contact structures. The respective
ridges and surface {6b, however, form stops
which prevent any movement thereof toward the
outside of said angles. The angular relation be-
tween each bridging element and the contact sur-
face 16D gives rise to & camming action therebe~
tween which actually moves or tends to move the
bridging element towards the confact block 21,
thereby increasing the bias of each element with-
in its recess or against the ridge. Because of the

aforesaid features increased circuit-closing pres-

sures between the respective contact surfaces are
produced which have the effect of minimizing the
contact resistance and of prevenfing the occur-
rence of arcs therebetween.

In addition to the aforesaid structural features

of my invention, I have found it advantageous to
construct each leaf spring so that the contact
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pressure is applied intermediate the ends, one or
bothrends of each spring being free to slide to
permit the necessary lost motion incident to the
wiping- engagement of the contact surfaces.
Referring to Figs. 1 and 5, it will be observed the
respective rectangular ends of each arcuate leaf
spring 29 are free to slide through openings pro-
vided in the oppositely disposed upturned ends or
flanges of its associated supporting member 28.
10 As shown, the supporting member 28, Fig. 5, is

[ 8

stamped from sheet metal, opposite edges or

flanges Z8a and 28b of which are bent at right
angles to the body portion thereof. To provide
uniform loading of the spring, the cross-sectional
15 area of the intermediate curved portion 29b
diminishes from its central portion towards op-
posite ends of the spring in accordance with the
increase of lever arm; i. e., the smaller the cross-
sectional area the farther from the point where
20 the load is applied. In consequence, each spring,
" the body portion of which is diamond-shaped,
has substantially uniform unit stress for any
given deflection; there are no over-stressed por-
tions and the life of each spring is corresponding-
25 ly lengthened. .

Further in accordance with my invention, the
bridging elements may be readily removed from
the interrupter without disturbing other parts of
the circuit interrupter. As will be clear by refer-

30 ring to Figs. 2 and 3, the respective C-shaped slots
30 are wide enough at their open ends to permit
removal of the lateral projections 28b of the sup-
porting member 28, the removal being accom-
plished by lifting the supporting element 29 until

35 its outer end can be moved outwardly through
the recesses 30. The bridging elements and
spring assembles are then free for complete re-
moval from the interrupter. To insert new
bridging elements, or to return the old ones intc

40 position, the aforesaid steps are repeated in the
reverse order. The ready accessibility and re-
movability of the bridging elements is of great

- practical advantage inasmuch as the bridging
elements 27 may be readily removed for inspec-

45 tlon or renewal without disturbing other parts
of the interrupter. .- ’

As shown in Fig. 2, two stacks of bridging ele-
ments 27 are arranged side by side, for coopera-
tion with a movable contact structure (ot

50 shown). For even greater current-carrying ca-
pacities, it may be desirable to provide additional
duplicate contact structures. The spring sup-
ports 28 in each case may be provided with a plu-

rality of openings in their respective flanges for .

55 insertion therein of a number of springs 29 cor-
responding to the number of stacks of bridging
elements, or separate supports may be provided
for each corresponding spring of each stack.

While the example of the invention disclosed
¢o has four bridging elements assembled in vertical
relationship, it is obvious that any convenient
number may be used.
Referring to Figs. 6 to 9, inclusive, I have
shown a modified form of my invention wherein
¢5 each leaf spring performs the dual functions of
retaining the bridging elements in position and of
biasing them against their respective contact
surfaces under circuit-closing pressure. = As illus-
.trated in Fig. 9, each arcuate leaf spring 31 is

70 relatively wide at its center, gradually decreasing-

in cross-sectional ares towards opposite ends
thereof as described in connection with Fig. 5.
In this case, however, the leaf spring terminates

- in a wide, laterally extending edge 37Ta which is
75 curved upwardly, pointed projections or nibs 315

'

3

at opposite ends of said edge extending into en-
gagement with the hook-like ends 214 of the re-
spective bridging elements. The wide lateral
edge or end 37a, in effect formed by arms extend-
ing at right angles to the longitudinal axis of the
spring, increases the stability of the supporting
arrangement and is particularly desirable where
the bridging elements are relatively great in
width. The outer rectangular end 31c of each
leaf spring is provided with shoulders 31d which
engage the inner wall of its assoclated cross bar
38 to prevent outward movement of the spring.
The outer ends 3Tc of the springs rest within
notches or recesses 38b provided in each cross
bar. As shown, each cross bar is formed inte-

“grally with the side walls of .the housing 36,

though it is to be understood the cross bar may
be rigidly secured thereto or to other supporting
structure as by fastening screws.

With the interrupter in the open-circuit posi-
tion, the upwardly extending nibs or projections
31b engage their respective elements 27 to hold
them in position. Obviously, by raising the outer
and lower ends 3Tc of each of the springs until
their shoulders 3Td respectively clear the notches

38D, the springs and elements 21 may be removed ‘

for inspection or replacement.

The normal curvature of the diamond-shaped
body portion 81c of each spring is sufficient to re-
tain the outer end of its associated bridging ele-
ment in an elevated position. As the movable
contact arm is moved into engagement with the
outer ends of the bridging elements, the sliding
and rolling engagement of the contact surfaces
under circuit-closing pressure cleans them.
Each spring is compressed in the fully-closed cir-
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cuit position to insure substantial contact pres- .

sure. In addition to the forces applied along the
diagonally disposed bridging elements, a com-
ponent of the force developed by each spring is
applied through nibs 31b to the left-hand end
of each bridging element in & direction to in-
crease the contact pressure between each element
and the stationary contact member 21. '

While I have shown particular embodiments
of my invention, it will be understood, of course,
that I do.not wish to be limited thereto since
many modifications may be made, and I, there-
fore, contemplate by the appended claims to cover
any such modifications as fall within the true
spirit and scope of my invention.

What I claim 1s: e )

1. In an electrical circuit interrupter, cooperat-
ing relatively movable contact structures, one of
which is provided with a plurality of contact sur-
taces disposed respectively within reentrant por-
tions thereof, and the other of which is provided
with a regular contact surface, a plurality of
rigid bridging elements extending, respectively,
diagonally outwardly from within sald reentrant
portions, and resilient means ylelding to permit
sgid elements to tilt slightly, opposite ends-of
said elements in circuit-closing position of the

"interrupter engaging respectively said contact

surfaces of said structures. .

2. In an electrical circuit interrupter, cooperat-
ing relatively movable contact structures, one of
sald structures including a plurality of parallel
rigid conducting elements extending diagonally
outwardly therefrom, said one structure having a
blurality of ridges respectively forming stops for
corresponding ends of said elements, the other
of said structures having a regular contact sur-
face, a plurality of springs alternately disposed
between and each engaginane of sald rigid con-

~.
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ducting elements between opposite edges thereof,
and individual means disposed on corresponding
sides of each of said elements for supporting the
opposite ends of said respéctive springs, said

5 springs yielding to permit a slight tilting of said
conducting elements, and said elements in the
closed-circuit position of the interrupter dis-
posed to complete at said opposite edges a
bridging connection between said structures.

10 3. In an electrical circuit interrupter, a contact
member the cross-section of which has reentrant
angles, bridging elements individual to, and one
end of each disposed within, said angles, biasing
means individual to said elements for retaining

15 said elements within said angles and in diagonal
outwardly extending positions, a second contact
member in circuit-closing position of the inter-
rupter engaging under circuit-closing pressure
the ends of said elements remote from said angles,

20 said biasing means yielding to permit said ele- .

ments to tilt a slight amount and at their op-
posite ends wipe said contact members under
circuit-closing pressure.

4, In an electric circuit interrupter; a contact

25 member provided with a plurality of recesses, a
plurality of rigid. conducting elements, one end
of each .of said elements being operatively as-
sociated with one of said recesses, individual
means for retaining corresponding ends of said

30 elements within said respective recesses, individ-
.ual leaf springs, the respective ends of which
are supported by said individual retaining means
for exerting a bias against their associated ele-
ments, a second contact member for engaging in

35 cireuit-closing position of the interrupter the op-
vosite ends of said elements, said springs, upon
application of circuit-closing pressure between
said contact members, yielding to permit said ele-
ments to rotate & slight amount about their re-

40 Spective ends within said recesses and thereby
provide wiping contact engagement between op-
posite ends of each of said elements and said
contact members.

5. In an electrical circuit interrupter, cooperat-

45 ing relatively movable contact structures one of
which has a series of recesses disposed between
& plurality of ridges, a series of rigid bridging
clements extending diagonally between said con-
tact surfaces, one end of each of said elements

o nesting within one of said recesses, individual re-
silient means engaging said elements adjacent
‘one end and engaging said elements intermediate
the ends, and yielding to permit seid elements
while substantlally parallel to rotate about their

5 respective ends to wipe said structures under cir-
cuit-closing pressure. :

6. In an electrical circuit interrupter compris-
ing a contact member provided with a plurality
of ridges spaced one above the other along one

o face thereof to form a plurality of recesses there-
between, a plurality of bridging elements, each
of the corresponding ends of said elements re-
spectively nesting within one of said recesses, said
elements extending diagonally from said recesses,

5 individual supporting means disposed adjacent
the ends of said elements remote from said
recesses, individual springs for said elements, one
end of each of said springs being supported from
one of said ridges, and the opposite end of each

o of said springs being supported respectively by
said individual supporting means, each of said
springs being formed to engage its associated
bridging element intermediate the ends thereof,

 a second contact member having a contact face
" gg for simultaneously engaging said remote ends of

2,000,754

said elements, and means for producing a circuit-
closing pressure between said contact members,
said springs yielding to permit wiping engage-
ment of the respective ends of said elements with
said contact members. '

7. In an electrical circuit interrupter, a bridg-
ing element having an off-set portion adjacent
a rounded end thereof, & contact member associ-
ated with said rounded end and.having & ridge
overlapping the same, means including a spring
engaging said off-set portion to refain said ele-
ment beneath said ridge and a support loosely re-
taining said means in a predetermined position.

8. In an electrical circuit interrupter, a bridg-
ing element, an arcuate leaf spring for supporting
said element, one end of said spring having a
shoulder, means engaging said shoulder to pre-
vent movement of said corresponding end of
said spring, .and means slidably supporting the
opposite end of said spring.

9. In an electrical circuit interrupter, a sup-
port, a bridging element, an arcuate leaf spring,
the central portion thereof engaging said element,
and the width of said spring decreasing from op-
posite sides of .said central portion, one end of
said spring having supporting arms extending at
right angles to the longitudinal axis of the spring,
and the opposite end of said spring engaging said
support. R

10. In an electrical circuit interrupter, a bridg-
ing element, an arcuate leaf spring for supporting
said element, one end of said spring being curled
and engaging & corresponding end of said ele-
ment, the central portion of said spring being of
relatively great width and gradually decreasing
in width toward opposite ends thereof and means

cooperating with the opposite end of said spring -

to hold the same in a fixed position and thereby

localize movement of the spring at the opposite

end therecf, and means for moving said bridging
element against the bias of said spring.

11. In an electrical circuit interrupter, a bridg-
ing element, an arcuate leai spring for support-
ing said element intermediate the ends thereof,
one end of said spring of substantial width being
curled, the cross-sectional area of said spring ad-
jacent said end being relatively small and gradu-
ally increasing towards its center and thereafter
decreasing towards its opposite end, and rela-
tively movable contact structure for moving said
bridging element against the bias of said spring.

12. In an electrical circuit interrupter, cooper-
ating relatively movable contact structures one
of which has a series of recesses disposed be-
tween a plurality of ridges, a series of rigid bridg-
ing elements extending diagonally between said
contact surfaces, one end of each of said ele-
ments nesting within 'one of said recesses, indi-
vidual supporting means associated with the op-
posite ends of said bridging elements, and means
{ncluding individual springs, corresponding ends
of which are supported by said ridges and the
opposite corresponding ends of which are sup-
ported by said supporting means for opposing
movement of said elements under circuit closing
pressure.

13. In an electrical circuit interrupter, coop-

erating relatively movable contact structures one

of which has a series of recesses disposed between
a plurality of ridges, a series of rigid bridging
clements extending diagonally between said con-
tact surfaces, one end of each of said elements
nesting within one of said recesses, individual
supporting means associated with the opposite
ends of said elements and disposed in staggered
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relationship with respect to sald recesses, indi-
vidual leaf springs, the respective ends of each
spring being supported from one of said ridges
and one of said supporting means, for retaining
sald individual bridging elements beneath said

-ridges and for opposing movement of said ele-

ments under circuit closing pressure.
14. In an electrical circuit interrupter, coop-
rating relatively movable contact structures one
of which has a series of recesses disposed between
8 plurality of ridges, a series of rigid bridging

“elements extending diagonally between said con-

tact surfaces, one end of each of said elements

_ nesting within one of said recesses, individual

15
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supporting means associated with the opposite
ends of said elements and disposed.in staggered
relationship with respect to sald recesses, and
individual leaf springs, the intermediate portions
of which are diamond-shaped and the respective
ends of each spring being supported from one
of said ridges and one of said supporting mem-
bers, at least one end of each spring being sld-
able with respect to its support, and the inter-
mediate portion of each spring being curved up-
wardly and yielding to permit its associated ele-
ment to wipe said structures under circuit closing

‘pressure.

15. In an electrical circuit interrupter, a con-
tact block, a plurality of bridging elements ex-
tending at an angle therefrom, a plurality of
ridges individual thereto and forming stops to
prevent movement of the inner end of each ele-
ment under influence of magnetic forces, indi-
vidual springs, corresponding ends being sup-
ported from said ridges, individual means for
supporting the opposite ends of said springs, and

a contact member for engaging the outer ends of -

said elements, said springs yielding to permit said
elements to wipe said block and said contact
member under circuit closing pressure. .

16. In an electrical switch a conducting block

5

having a plurality of paraliel slots in one surface
thereof, a plurality of rigid conducting elements
each having one edge pivotally resting in one of
said slots, said elements extending substantially

. parallel therefrom, means for retaining said ele-

ments in said slots and limiting the pivotal move-
ment thereof, a conducting member movable
relative to sald block and said elements, and
means biasing said elements into engagement
with said block and said member in one position
of said member.

17. In an electrical circuit interrupter, having
relatively movable conducting members, rigid ele-
ments, the opposite ends of which respectively
engage said members for carrying current there-
between, individual spring-supports for said ele-
ments comprising a substantially plane member
with flanges at opposite edges thereof, each
flange having at least one slot, and individual leaf
springs each having portions at the respective
ends passing through said slots and a central
portion engaging an associated one of sald ele-
ments.

18. In an electrical circuit interrupter, coop-
erating relatively movable contact structures, a
plurality of rigid conducting elements, opposite
edges of which, in the closed-circuit position of

the interrupter, respectively engage said struc-

tures to form a bridging electrical connection
therebetween, the current path in each structure
being at a substantial angle to the direction of
the current path through said elements, and re-
silient means biasing sald opposite edges of said
elements toward the outsides of sald respective
angles and ylelding to permit said edges to wipe
said structures under circuit closing pressure,
sald structures respectively having portions form-
ing stops to prevent movement of said elements
toward the outside of sald angle.

HERBERT C. GRAVES, Jr.
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