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6 (Claims. (C. 200-170) 

The present invention relates to high capacity electric 
switches, and particularly to an improved high pressure 
contact assembly therefor. 

In the high capacity switch art, it has long been known 
that high pressure contact is vastly preferable to low 
pressure contact in insuring good electrical connection 
between a switch blade and contact structure, that high 
pressure contact is accommodated by maintaining the 
area of contact small, and that a small area of contact 
is efficient to carry load if contact pressure is adequate. 
In accordance with these principles, a large number of 
small area, high pressure contact structures for high 
capacity switches has heretofore been proposed. 

It is the object of the present invention to provide an 
improved contact assembly for high capacity switches. 
More particularly, it is an object of the invention to 

provide an improved small area, high pressure contact 
assembly for switches characterized by one or more con 
tact plates engaging at their edge surfaces only against 
the Switch blade. 

Another object of the invention is to provide an im 
proved high capacity contact assembly comprising a plu 
rality of parallel contact plates disposed transversely of 
the switch blade to engage the blade only at the outer 
edge surface thereof. w 
A further object of the invention is the provision of 

an improved high capacity contact assembly comprising. 
a plurality of contact plates as above. defined and an in 
dividual spring for each plate biasing the edge surface 
of the respective plate into high pressure contact with 
the switch blade, thus to accommodate formation of the 
contact plates from the best suited conductor material 
and formation of the springs from the best suited spring 
material to insure high pressure, high conductivity con 
tact engagement between the Switch blade and the con 
tact assembly. 
A still further object of the invention is the provision 

of an improved high capacity contact structure compris 
ing a compact laminated assembly of a plurality of super 
posed L-shaped contact plates each presenting an edge 
for engagement with a switch blade, a plurality of super 
posed leaf springs of the same number as the contact 
plates Superposed on the contact plates, and means ex 
tending between respective ones of said springs and plates 
to transmit spring force to each contact plate, the con 
tact plates and spring leaves being secured together at 
the ends thereof remote from the switch blade contact 
ing edges of said plates. 
An additional object of the invention is to provide an 

improved high capacity contact assembly of economical, 
yet sturdy construction insuring continued high pressure, 
high conductivity contact engagement over exceedingly 
long periods of time and use. 

Other objects and advantages of the present invention 
will become apparent in the following detailed descrip 
tion of a preferred embodiment of the invention. 
Now, in order to acquaint those skilled in the art with 
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the manner of making and using my high capacity con 
tact assembly, I shall describe, in connection with the 
accompanying drawing, a preferred embodiment of the in 
vention and a preferred manner of making and using the 
Sai 

In the drawing, wherein like reference numerals indi 
cate like parts: 

Figure 1 is a side elevation of a high capacity switch 
including the contact assembly of the present invention; 
and - 

Figure 2 is an enlarged view, partly in plan and partly 
in horizontal cross-section, of the contact, the sectional 
part of the view being taken substantially on line 2-2 
of Figure 1. 

Referring now to the drawings, and particularly to 
Figure 1, I have shown, by way of example and for pur 
poses of thorough explanation, my improved contact as 
sembly embodied in a high capacity air break Switch of 
a type well known in the art. As shown, the Switch in 
cludes a stationary mounting frame 10, a blade guide or 
hinge 12 pivotally mounted on the frame ice, and a 
switch blade 4 journalled in the blade guide for rotation 
about its own axis. The switch blade 4 extends to the 
opposite sides of the blade guide 2, and in its closed 
position, as shown in Figure 1, engages at its rearward 
end in a contact assembly 6 mounted on the frame G 
and at its forward end in a spaced stationary contact as 
sembly 18 which is similar to or identical with the as 
sembly 16. The operating mechanism of the Switch corn 
prises an arm 20 fixed to the blade 4 and extending 
downwardly therefrom at an angle of approximately 45 
to the blade axis, the arm being rotatably received at 
its lower end within a complementary socket 22 provided 
on a rotatable operating crank. 24. in a preferred em 
bodiment of the switch, the pivot axis of the guide 12, 
the axis of the switch blade i4 and the axis of rotation 
of the operating crank 24 are disposed perpendicular to 
one another in the closed position of the blade, and these 
three axes and the axis of the arm 20 intersect in a 
common point. In use, as the crank 24 is rotated, the 
Switch blade 14 is simultaneously rotated about its axis 
and swung in an arc about the pivot axis of the blade 
guide in a known manner. 
To provide high pressure contact engagement, the 

switch blade 4 may be flattened at its ends, or may 
comprise a square tube, as is shown. In the closed posi 
tion of the SWitch, the major cross-sectional dimension 
of the blade end, i.e., a diagonal of the square tube, is 
disposed perpendicular to the contact member in high 
pressure engagement therewith. As rotation of the oper 
ating crank in the direction to open the switch com 
mences, the movement imparted to the blade by the crank 
arm 20 is predominantly a rotary movement of the blade 
about its own axis to rotate the major dimension of the 
blade out of perpendicular relationship to the contact 
members and to rotate the minor cross-sectional dimen 
Sion of the blade toward perpendicular relationship with 
the contact members, thus to alleviate or reduce the en 
gaging pressure between the contacts and the blade. As 
contact pressure is relieved, resistance to arcuate move 
ment of the blade is decreased and the blade is readily 
SWung in an arcuate path about the pivot axis of the 
blade guide or hinge 12 to move the forward end of the 
blade upwardly out of the contact assembly 18 and to 
move the rearward end of the blade downwardly out of 
contact assembly 16, thus to open the switch, the switch 
blade in open position being disposed substantially in a 
vertical position and aligned with the axis of rotation of 
the operating crank 24. Upon rotation of the crank 24 
in the direction to close the switch, the sequence of opera 
tion is generally reversed, with the blade being moved 
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into the contacts with relatively low contact pressure and 
then being rotated to move the portion of major cross 
Sectional dimension thereof into final high pressure en 
gagement in the contact assemblies. 

Switches of this general nature are well known and 
have proven highly successful in the art, and several em 
bodiments thereof are disclosed and claimed in United 
States Letters Patent No. 2,231,992, No. 2,316,844 and 
No. 2,527,924. 
The contact assemblies 6 and 18 of the switch shown 

in Figure 1 are constructed and embodied in the switch 
in accordance with the present invention and are pref. 
erably identical. Referring now to Figure 2, one contact 
assembly of the invention is shown as comprising agen 
erally U-shaped base 30 including a bight portion 31, 
adapted to be bolted or otherwise secured to the upper 
end of an insulator stack (not shown), and a pair of up 
standing spaced parallel legs 32 and 33. The legs 32 
and 33 of the base support a pair of contact subassemblies 
34 and 35 of identical form which are mounted on the 
base in opposed relation to one another. Each of the 
contact subassemblies 34 and 35 comprises a laminated 
assembly of contact plates and springs, including a plu 
rality of contact plates or members 36 having portions 
37 extending in spaced parallel relation to one another 
and terminating at their free outer ends substantially in 
a common plane parallel to the switch blade. While the 
portions 37 may extend at various angles to the axis of 
the blade, prefer that the same extend perpendicular 
to the blade 14 when the switch is closed, and that the 
same terminate at their outer ends in a common plane 
at right angles to the portions. As thus disposed, the 
free outer edges of the portions 37, being cf thin plate 
form, comprise Small area contact surfaces for engage 
ment with the blade. Due to the fact that substantially 
only a line i. e., a corner edge of the square tube, is ex 
posed on the blade for engagement with the contact mem 
bers, the free outer edges of the members actually define 
contact points, as will be explained in greater detail here. 
inafter. 
To facilitate mounting thereof, the contact plates 36 

each include a mounting portion 38 extending at an angle 
from the inner ends of the contacting portions 37. As 
thus formed, a compact assembly of a plurality of the 
contact members is effected by forming the angularly 
shaped members of progressively increasing size from the 
inner one to the outer one thereof, and nesting the same 
together so that the contacting portions 37 extend in 
Spaced parallel relation to one another, and the mounting 
portions 38 are superposed on one another. In the pre 
ferred embodiment of the invention, the contact members 
are L-shaped, the contacting portion 37 comprising the 
base leg of each L and extending perpendicular to the 
blade, and the mounting portion 38 comprising the main 
leg of the l and extending in spaced parallel relation to 
the Switch blade in the closed position of the blade. 
The contact subassemblies in the completed switch 

must afford good electrical contact with the line terminal, 
and while this may be accomplished through the contact 
base 30, prefer to incorporate terminal leads 39 in each 
subassembly. As shown, the leads 39 are preferably one 
less in number than the contact members 36 and are 
interleaved at one end thereof with the free outer end 
portions of the main legs 33 of the contact members in 
intinate contacting engagement therewith. As thus 
mounted, the leads 39 also serve to separate the main 
legs 38 of the contact plates or members to accommodate 
independent movement of the plates. Adjacent their 
outer ends, the terminal leads 39 are brought together in 
intimately engaging superposed relation and are provided 
with bolt holes to facilitate attachment thereto of a line 
terminal. - 

As is known in the art, copper is the preferred material 
for the contact members 36 and terminal leads 39 be 
cause of its excellent conductivity... If desired, of course, 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
silver contacts could be provided at the outer edges of 
the portions 37 of the contact members 36. However, 
copper has exceedingly little inherent resiliency, and is 
not in and of itself suitable for effecting high pressure 
engagement with the Switch blade. Therefore, spring 
means are required. Various alloys have been suggested 
for switch contacts to afford both relatively high con 
ductivity and resiliency, but it is obvious that some 
sacrifice in both conductivity and resiliency must be made 
to accommodate the combination of both characteristics 
in one material. For these reasons, I prefer to employ 
contact members made of copper and to provide separate 
spring means therefor, the spring means being formed of 
spring steel or the like affording optimum resiliency. 
More particularly, I provide a separate spring for each of 
the contact members 36 to bias each of the members into 
high pressure engagement with the switch blade irrespec 
tive of irregularities or the like in the blade or the contact 
edges or points of the contact members. 
As shown in the drawings, the contact members 36 

comprise a nested assembly of a given number of angular 
members of progressively increasing size from the inner 
to the outer sides thereof. To cooperate with such as 
sembly, I provide an equal number of leaf springs 40 of 
progressively decreasing size superposed on one another 
and Superposed in turn on the main legs 38 of the contact 
members 36 to the side of the legs 38 opposite the side 
to which the legs 37 extend. To separate the springs 
from one another, and to accommodate independent move 
ment thereof, separators 41 are provided between the 
outer contact 36 and the adjacent spring 49 and between 
adjacent springs. The springs 40, from the inner to the 
outer ones thereof, are of the same length, respectively, 
as the main legs 38 of the contact members 36 from 
the outer to the inner ones thereof, so that the longest 
contact plate and the longest spring are disposed adjacent 
one another at the center of the resulting laminated stack 
of contacts and springs. To maintain the relationship 
defined, the springs 40, main legs 38, terminal leads 39 
and separators 41 are clamped together adjacent the free 
ends of the legs 38 by means of bolts 42 or the like. 
The springs 40 are paired with the contact members 36 
of corresponding length; that is, the outer contact mem 
ber 36a is paired with the inner leaf spring 49a, the next 
inward contact 36b is paired with the next outward spring 
40b and so on in the pairs 36c-40c, 36d-40d, 36e-40e 
and 36f -40f, as shown in the drawings, according to 
the number of contacts employed in a given assembly. 
To establish operative engagement between the paired 

springs and contacts, pins 43a, 43b, 43c, 43d, 43e and 
43f, respectively, are provided, the pins extending per 
pendicularly between the respective spring and contact 
member adjacent the ends thereof opposite the ends at 
which the springs, contacts, terminal leads and separators 
are secured together. Specifically, pin 43a is provided 
between and adjacent the ends of the longest leaf spring 
40a and the main leg 38 of the longest contact member 
36a, the pin-43a being suitably secured to one or the other 
of the spring 4.0a and the contact 36a. In the case of 
the remaining pairs of springs and contacts, the springs 
and contact plates or members intermediate or between a 
given pair are apertured along a line extending trans 
versely of the springs and contact plates adjacent the 
outer ends of the corresponding spring and plate to define 
a passage therebetween within which the respective pin 
is slidably received, thus operatively to connect the spring 
and contact plate and at the same time retain the pin in 
place. By way of specific example, the shortest or outer 
most spring 40f is connected to the shortest-or innermost 
contact plate 36f by means of the pin 43f which extends 
slidably through aligned apertures provided in the plates 
36e, 36d, 36c, 36b and 36a, and the springs 40a, 40b, 40c, 
40d and 40e, adajacent the ends of the members 36f and 
40f. The length of the respective pin is preferably such 
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as to maintain spring force on the respective contact at all 
times. 
As thus constituted, the respective contact subassem 

blies 34 and 35 are secured to the legs 32 and 33 of the 
contact base 30, suitably by means of the bolts 42, in the 
relationship previously described, and shown in the draw 
1ngS. 

In use, as the square tube switchblade 14, or an equiva 
lent blade, is moved arcuately downward into the contact 
assembly 18, or upward into the contact assembly 16, 
the major cross-sectional dimension of the blade is in 
clined to the contact Subassemblies 34 and 35 so that 
the blade may be moved relatively easily between the 
juxtaposed outer contact edges of the portions 37 of the 
contact plates. However, the normal spacing of the con 
tact edges of the two subassemblies 34 and 35 is such 
that the blade engages in electrical contact with the con 
tact members. Thereafter, as the switch blade is rotated 
about its own axis, the major cross-sectional dimension 
of the blade is rotated into position perpendicular to the 
contact subassemblies, during which rotation the outer 
free ends of the contact plates 36 of each subassembly are 
moved outwardly to bias the free end of the springs 40 
outwardly by means of the pins 43 thus to increase the 
spring force exerted on the contact plates or members. 
Finally, when the blade is stopped in its closed position, 
substantially only longitudinal lines on diametrically op 
posite sides of the switch blade, i. e., opposite corners of 
the square tube, engage the free outer edges of the portions 
37 of the contact plates so that electrical contact between 
the blade and contact assembly is limited to a plurality 
of points on each side of the blade, each point of con 
tact being a high pressure contact by virtue of the springs 
40. Thus, extremely high pressure engagement over a 
very small area is accommodated between the blade and 
its contact to improve upon the known, desirable char 
acteristics of high pressure, small area contacts. More 
over, such high pressure small area contact is established, 
according to the invention, in an optimum manner, uti 
lizing optimum materials of construction in a compact, 
economical and highly efficient assembly. 
While I have described and shown what I regard to be 

a preferred embodiment of my invention, it will be ap 
preciated that various changes, rearrangements and modi 
fications may be made therein without departing from 
the scope of the invention, as defined by the appended 
claims. 

claim: 
1. A contact assembly for high capacity switches hav 

ing a switch blade movable into and out of the contact 
to close and open the switch, said assembly comprising 
a plate-like contact member disposed transversely of the 
switch blade in the closed position of the blade, said 
member having a free outer edge engageable with the 
blade, and an individual spring operatively engaging said 
member and biasing said member in the direction forci 
bly to engage said outer edge thereof with the blade. 

2. A contact assembly for high capacity switches hav 
ing a switch blade movable into and out of the contact 
to close and open the switch, Said assembly comprising 
a plurality of spaced parallel plate-like contact members 
disposed transversely of the Switch blade in the closed 
position of the blade, said members terminating at their 
outer ends substantially in a common plane parallel to 
the blade and each having a free outer edge engageable 
with the blade, and an individual spring for each of Said 
members, said springs each operatively engaging the re 
spective member and biasing the respective member in 
the direction foricbly to engage said outer edge thereof 
with the blade. 

3. A high capacity contact assembly comprising a plu 
rality of nested contact plates of angular shape and pro 
gressively increasing size, each of said plates including a 
base leg and a main leg, said main legs being Superposed 
and secured together at the ends thereof opposite Said base 
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legs, said base legs extending parallel to one another and 
terminating at their free ends substantially in a common 
plane, the outer edges of said base legs at the free ends 
thereof comprising contact points, and a leaf spring op 
eratively associated with the main leg of each of said 
contact plates to the side thereof opposite the side from 
which said base legs extend, said leaf springs being 
anchored at one end thereof and operatively engaging the 
respective main leg adjacent the free end of the main leg 
to bias said contact plates in the direction in which said 
base legs extend. 

4. A contact assembly for high capacity switches having 
a blade movable into and out of the contact to open and 
close the switch, said assembly comprising a plurality of 
plate-like contact members each including a main leg and 
an angularly related base leg, said contact members being 
of progressively increasing size and being nested with said 
main legs superposed on one another and said base legs 
disposed in parallel relation to one another, said base legs 
extending at an angle to the switch blade in the closed 
position of the blade and terminating at their free outer 
ends substantially in a common plane parallel to the blade, 
an individual spring for each of said contact members, 
said springs comprising a stack of superposed leaf springs 
superposed on the main legs of said contact members to 
the side thereof opposite that to which said base legs ex 
tend, said springs and said main legs being anchored ad 
jacent the ends thereof opposite said base legs, and an in 
dividual connector extending between the opposite ends 
of each main leg and a spring to establish operative con 
nection between each spring and a contact member, said 
springs biasing said contact members in the direction in 
which said base legs extend forcibly to engage the outer 
edges of said base legs with the switch blade. 

5. A high capacity contact assembly comprising a plu 
rality of superposed contact plates, an equal number of 
superposed leaf springs superposed on said contact plates, 
said plates and springs being secured together adjacent 
one end thereof, said plates at their free outer ends being 
of progressively increasing length, said springs at their 
free outer ends being of progressively decreasing length, 
the longest of said plates and springs being disposed 
adjacent one another at the center of the resultant stack 
of plates and springs, said springs from the longest to 
the shortest thereof each being of a length substantially 
equal to the corresponding one of said plates, a pin be 
tween the adjacent surfaces of the longest spring and 
longest plate adjacent the outer ends thereof, each of the 
plates and springs between corresponding ones of said 
plates and springs being apertured along a line extending 
transversely of said plates and springs adjacent the outer 
ends of the corresponding plate and spring to define a 
passage therebetween, and a pin received within each of 
said passages and contacting at its opposite ends the cor 
responding plate and spring, each of said pins transmitting 
spring force to the plate it engages from the Spring cor 
responding to the respective plate, each of Said contact 
plates from the shortest to the longest thereof including 
a transverse leg extending from the outer end thereof in 
the direction opposite said springs, said legs being of 
progressively increasing length and terminating Substan 
tially in a common plane disposed in spaced substantially 
parallel relation to said plates and springs. 

6. A contact assembly for high capacity switches hav 
ing a blade movable into and out of the contact, said 
assembly comprising a generally U-shaped base, a contact 
subassembly mounted on each leg of said base, said 
contact subassemblies being juxtaposed and each con 
prising a plurality of superposed contact plates, an equal 
number of superposed leaf springs superposed on said 
contact plates, said plates and springs being secured to 
gether adjacent one end thereof, said plates at their free 
outer ends being of progressively increasing length, said 
springs at their free outer ends being of progressively de 
creasing length, the longest of Said plates and Springs 

— 
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being disposed adjacent one another at the center of the 
resultant stack of plates and springs, said springs from 
the longest to the shortest thereof each being of a length 
substantially equal to the corresponding one of said 
plates, a pin between the adjacent surfaces of the longest 
spring and longest plate adjacent the outer ends thereof, 
each of the plates and springs between corresponding ones 
of said plates and springs being apertured along a line 
extending transversely of said plates and Springs adjacent 
the outer ends of the corresponding plate and spring to 
define a passage therebetween, and a pin secured within 
each of said passages and contacting at its opposite ends 
the corresponding plate and spring, each of said pins 
transmitting spring force to the plate it engages from 
the spring corresponding to the respective plate, each of 
said contact plates from the shortest to the longest there of 
including a transverse leg extending from the outer end 
thereof in the direction opposite said springs, said legs 
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8 
being of progressively increasing length and terminating 
Substantially in a common plane disposed in spaced sub 
stantially parallel relation to said plates and springs, said 
subassemblies being mounted on said base at the secured 
ends of the plates and springs thereof and being disposed 
in spaced relation with the free outer edges of said legs 
disposed in spaced opposed relation to receive the switch 
blade therebetween, said springs biasing the free outer 
edge of the leg of each contact plate into high pressure 
engagement with the switch blade, and a plurality of 
terminal leads interleaved with the contact plates of each 
subassembly at the secured ends thereof. 
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