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The invention relates to electrical switches in 
general, and more particularly to switches adapt 
ed to carry heavy currents. 
In knife blade type switches of large current ' 

capacity, it is extremely important that the con 
tact portions of the blades make good electrical 
contact with the stationary hinge and break con 
tacts. One commonly used arrangement for secur— 
ing good electrical contact between the blades and 
stationary contacts has been to provide pairs of 
cup washers adjacent each end of the switch 
which are drawn towards each other by bolts and 
nuts to secure a pressure engagement between 
the blades and the stationary contacts. An ar 
rangement of this type is illustrated in Fig. 4 
of Patent No. 2,009,815, issued July 30, 1935. They 
cup washers are radially slotted in order to pro 
vide the necessary resiliency. ‘ 
In arrangements of this type when the nuts are 

tightened to apply lateral pressure against the 
blades, the radial ?ngers of the washer are spread 
outwardly increasing the outside diameter of 
the washer. A very small fraction of a turn of 
the nut multiples the contact pressure a consider 
able amount. This arrangement has not proved 
entirely satisfactory because of the fact that the 
cup washers lack the desired amount of ?exibility 
to compensate for wear of the contact surfaces: 
a relatively slight amount of wear of the contact 
surfaces results in a considerable reduction in 
the contact pressure. Furthermore, the spread 
ing of the radial ?ngers introduces undesirable 
sliding friction between the edges of the washers 
and the outer surfaces of the blades and these 
edges are apt to cut into the surface of the blade 
and thus jam. There is also an unequal distribu 
tion of stresses through the cup washer which 
is objectionable. 
An object of the invention is the provision of 

an improved electrical disconnect switch which 
is simple, e?icient and reliable in operation and 
inexpensive to manufacture. 
Another object of the invention is the provision 

of an electric switch embodying an improved con 
tact pressure securing means. 
Another object of the invention is the provision 

of a knife blade type electric switch embodying 
improved resilient means for securing good elec 
trical conductivity between the blade means and 
the stationary contacts. 
Another object of the invention is the provision 

of an electric switch with an improved‘ spring 
washer which has greater ?exibility and which 
is more e?lcient and reliable in operation than 
spring washers that have heretofore been known 
or used. . 

Another object of the invention is the provision 
of a switch embodying an improved means as 
sociated with both the hinge and break contact 

portions of the switch for increasing the con 
ductivity of the switch. . 
The novel features that are considered charac 

teristic of the invention are set forth in particular 
in the appended claims. The invention itself, 
however, both as to structure and operation, to 
gether with additional objects and advantages 
thereof will best be understood from the following 
detailed description of several embodiments there 
of when read in connection with the accompany 
ing drawings in which: 

Figure 1 is a side elevational view of an electric 
switch embodying the features of the invention; 

Fig. 2 is a plan view of the switch illustrated 
in Fig. 1; 

Fig. 3 is an enlarged elevational view of one of 
contact pressure securing plates or washers as 
sociated with the switch illustrated in Figs. 1 and 
2; 

Fig. 4 is a vertical sectional view of the washer 
illustrated in Fig. 3, the washer being shown in 
unstressed condition; 

Fig. 5 is a sectional view similar to Fig. 4, i1~ 
lustrating the washer when lateral pressure is ap 
plied to the central portion thereof; 

Fig. 6 is a'fragmentary sectional view of the 
break end of a switch embodying a modi?ed form 
of spring washer means; 

Fig. 7 is an enlarged sectional view of one of 
the spring washers illustrated in Fig. 6; 

Fig. 8 is a fragmentary plan view of the hinge 
end of a switch embodying the form of spring 
washer illustrated in Fig. 7; and 

Fig. 9 is an elevational view of a further modi 
?ed spring washer construction. 

' Referring to the drawings, particularly Figs. 
1 and 2 thereof, the switch illustrated is of the 
single-pole, single-throw type and comprises, in 
general, a base 9, a pair of spaced and insulated 
contact members II and I3, a cooperating blade 
means indicated generally at 15 and means for 
increasing the conductivity of the switch indi 
cated generally at H. 
The base 9 which forms the main support for 

the switch consists of a channel shaped member 
of any suitable rigid material such as iron or 
steel. The contact members II and I3, the mem 
ber ll forming a break contact and the member 
l3 forming a hinge contact, are composed of 
suitable conducting material such as copper or a r 
suitable copper alloy, and are supported in spaced 
relation on the base 9 by a pair of insulating 
columns l9 of vitreous insulating material. The 
columns I!) serve to insulate the contact members 
from each other and from the base 9. The con- ,3 
tact members II and I3 are secured in any suit- ' 
able manner as by welding to terminal plates 2|, 
of conducting material, which serve to connect 
the switch in an electrical circuit. The terminal 
plates 2| are in turn secured to the metal cap 
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2 
pieces 23 of the insulating columns I9 by bolts 25. 
The blade means I5 of the switch comprises a 

pair of parallel ?at bars 21 of suitable conduct 
ing material such as copper or the like which are 
pivoted at their one end on the hinge contact 
member I3 by means of a through bolt 29. The 
blades 21 are secured for pivotal movement to 
gether by means of a second through bolt 3|, and 
are spaced the proper distance apart adjacent 
the break contact H by a suitable spacer means 
33. The blades 21 are adapted to be swung into 
and out of engagement with the break contact 
member II, and this member is suitably notched 
as indicated at 35 to accommodate the through 
bolt 3| which connects the blades together. The 
free ends of the blades 21 are perforated as in 
dicated at 31 to form an operating eye for receiv 
ing a pull rod, hook stick, or other form of op 
erating means for operating the switch. 
The means for increasing the conductivity of 

the switch comprises two pairs of spring washers 
39 associated with the blades adjacent each of 
the stationary contact members. The washers 
39 are mounted on opposite sides of the blade 
means |5 with their outer edges in' contact with 
the outer surface of the blades 21. The washers 
are held in mounted position by means of the 
through bolts 29 and 3| and cooperating nuts ll. 
Each spring washer comprises an annular mem 

ber of suitable conducting material such as cop 
per alloy, phosphor bronze, or spring steel which 
is deformed into a concave-convex shape as more 
clearly indicated in Fig. 4. The washer is pro 
vided with a series of arcuate slots 48 disposed 
in concentric relation with respect to the axis of 
the washer, there being four series of such slots 
in the embodiment illustrated. The series of slots 
are each spaced different radial distances from 
the axis of the washer, and the slots of each 
series lie along different median radii from the 
slots of the next adjacent series so that they are 
positioned in staggered relation. In the embodi 
ment illustrated there are at least two slots along 
each radius. The provision of the slots 43 and 
their particular arrangement renders the washer 
39 compressively resilient so that the same func 
tions somewhat in the manner of a conical spring. 
The normal position of the washer 39 when not 
subjected to lateral pressure is illustrated in Fig. 
4. When lateral pressure is applied to the washer 
to compress the same, the washer tends to ?atten 
out in the manner illustrated in Fig. 5 until its 
reactive force equals the applied pressure or force. 
It will be noted that the outside diameter of the 
washer remains constant during compression due 
to the provision of the arcuate slots and their 
particular arrangement, the slots tending‘ to 
close up during compression and to open when 

' the pressure is relieved. 
When the nuts 4| on the bolts 29 and 3| are 

tightened, the spring washers 39 are compressed 
and act to resiliently bias the ends of the blades 
21 laterally toward one another to secure a high 
pressure engagement of the contact surfaces of 
the blades with the cooperating contact surfaces 
of the contact members II and I3. The high 
pressure engagement of the contact surfaces ef 
fected by the spring'washers 39 materially in 
creases the conductivity of the switch adapting 
the same for carrying large values of current. 
When the switch is in the open position, the 

spring washers 39 adjacent the break end of 
the blades bias the ends of the blades toward 
each other so that they assume a position in 
which the distance between the inner surfaces 

2,198,122 
of the blades is'slightly less than the distance 
between the outer surfaces of the break contact 
member II.’ In order to facilitate closing of the 
switch, the upper portion of the contact member 
I I is tapered a sufficient extent to allow the upper 
end of the contact member II to enter between 
the blades 21 during closing of the switch. Dur 
ing the latter part of the closing operation the 
tapered sides of the contact member II exert a 
wedging action to spread the blades apart against 
the biasing action of the spring washers 39 to 
eifect a high pressure engagement between the 
cooperating contact surfaces of the blades and 
contact member II. 
The provision of the series of arcuate slots 

in the washers 39 and their particular arrange 
ment provides a substantially equal distribution 
of the stresses throughout the washer and in 
creases its ?exibility. The increased ?exibility 
of the washer over the prior art washers hereto— 
fore mentioned prevents the wearing down of 
the contact surfaces from effecting any substan 
tial decrease in the contact pressure. A further 
important advantage of the spring washer de 
scribed is that its outside diameter remains sub 
stantially constant during compression thus elim 
inating sliding friction between the edges of the 
washer and the surfaces of the blades. 
A modi?cation of the invention is illustrated in 

Figs. 6, '1 and 8. In Fig. 6 is shown the break 
end of a disconnecting switch comprising a pair 
of blade members 5| and a stationary break con 
tact member 53. In this modi?cation of the in 
vention, the means for increasing the conduc 
tivity of the switch comprises a pair of washers 
55 somewhat similar in structure to the washer 
described in connection with Figs. 1 through 5. 
The washers 55 are provided with a series of 
arcuate concentrically disposed slots 56 similar 
to the slots 43 of the washer 39 shown in Fig. 3 
and described in connection therewith. The 
washers 55 are composed of suitable conducting 
material and are deformed to provide raised an 
nular contact portions 51 at opposite sides for 
engaging the contact member 53 and the blade 
5|, respectively. The washers 55 are secured to 
the inner surfaces of blades 5| in any suitable 
manner as, for example, by means of the rivets 
58 as illustrated in Fig. 6 so that their central 
openings align with the openings 59 provided in 
the blades for the reception of the through bolt 
6|. A suitable spacer means 63 is provided for 
spacing the blades 5| the proper distance apart. 
A nut 65 is screwed onto the through bolt 6| 
and is tightened to provide a predetermined con 
tact pressure between the contact surfaces 51 of 
the washers 55 and the cooperating contact sur 
faces of the contact member 53 and blades 5| 
when the switch is closed. The concentrically 
disposed raised contact portions 51 of the spring 
washer 55 restrict the contact area to the order 
of line contacts and the resiliency of the washer 
when the nut is tightened provides a high con 
tact pressure between the cooperating contact 
surfaces. The restriction of the contact area 
to the order of line contacts and the resilient 
pressure effected by the spring washers mate 
rially increases the conductivity of the switch. 
In Fig. 8, the modi?ed form of washer means 

is illustrated as applied to the hinge end of the 
switch. The switch comprises a pair of‘ blades 
61 which are pivotally mounted on a stationary 
hinge contact 69 by means of a through bolt 1|. 
A pair of spring washers 13 similar to the wash 
ers 55 uescribed in connection with Fig. 6 are 

20 

30 

35 

40 

45 

50 

70 



10 

20 

25 

30 

35 

70 

75 

2,193,122 
loosely disposed on the through bolt ‘H between 
the hinge contact member 69 and the inner sur 
faces of the blades S'Lwon opposite sides of the 
contact member 69. A nut 15 is screwed on the 
end of the through bolt ‘II for the purpose of 
drawing the blade members 61 laterally toward 
one another to increase the contact pressure of 
the hinge joint. Each of the washers ‘I3 is com 
posed of suitable conducting material and is de 
formed to provide raised annular contact por 
tions T projecting from the opposite faces there 
of. The raised annular portions 11 are concen 
trically disposed with respect to the axis of the 
washer and are located at different distances 
from the axis. Each washer 13 is provided with 
a series of concentric arcuate slots 18 similar to 
the slots 43 in the spring washer 39 shown in 
Fig. 3 and described in connection therewith. 
The arcuate slots render the washer compres 
sively resilient. 
When the nut 15 is tightened, the washers 13 

are compressed to effect a high pressure engage 
ment between the annular contact portions 11 
and the contact surfaces of the hinge member 68 
and blades 61. The annular raised contact por 
tions 11 serve to restrict the contact area to the 
order of line contacts and this, coupled with the 
resilient pressure exerted by the washers, mate 
rially increases the conductivity of the switch. 
The spring washers 55 and 13 may be composed 

of any suitable conducting material, preferably 
one having a high conductivity and whose con 
ductivity is substantially unaffected by corrosion 
such as silver or the. like. Instead of being solid 
silver, the spring washers 55 and 13 may be of 
laminated construction as illustrated in Fig. 7 
having a central portion 19 of copper or copper 
alloy, and outer portions 8| of silver. The silver 
portion 8| may either be welded, sprayed or 
plated on the surfaces of the washer. 
The form of washer means illustrated in Figs. 

6, '7 and 8 eliminates the necessity of any outside 
cup washers for securing a high pressure contact 
between the blades and the contact members. 
A further modi?ed form of spring washer for 

use with an electrical switch is illustrated in 
Fig. 9. The washer comprises an annular mem 
ber 83 of resilient material which is deformed to 
have a concavo-convex form as in the case of the 
spring washer shown in Fig. 3. The washer 83 is 
provided with a plurality of curved slots 85 ex 
tending spirally outwardly from the central por 
tion towards the outer edge of the washer to 
render the same compressively resilient; The 
slots 83 do not extend through either edge of the 
washer so that its inner and outer edges remain 
continuous and unbroken as in the case of the 
previously described washers. 
inside and outside diameters of the washer to re 
main constant during compression eliminating 
sliding friction between the edges of the washer 
and the surfaces which they engage. The washer 
83 is adapted to be mounted on the through bolt 
of the switch with its outer edge in contact with 
one ;of the blades in the same manner as the 
washer 39 illustrated in Figs. 1 and 2. 

It will be readily understood that the slots 
of the washer may have a number of different , 
sizes and shapes such as will render the washer 
compressively resilient. The slots, however, 
should not extend through the edges of the 
washer if it is desired that the inside and outside 
diameters remain constant during lateral com 
pression. 
In all of the previously described modi?cations 

This causes the ' 

3 
the number of slots may be increased or de 
creased depending on the amount of resiliency or 
?exibility desired. 
While the modi?cations of the invention have 

been described in connection with a particular 
type of disconnecting switch, it is obvious that it 
is equally applicable to various other types of 
electrical switches. Various changes in the 
structural details may be made without depart 
ing from the spirit of the invention. It is de 
sired, therefore, that the language of the accom 
panying claims be given the broadest reasonable 
construction possible in the light of the prior art. 
I claim as my invention: 
1. In an electric switch, a stationary contact 

‘means and a cooperating blade means movable 
into and out of engagement therewith, one of 
said means having portions at the opposite faces 
of the other in the closed position of the switch, 
means for increasing the conductivity of the 
switch comprising yielding means of conducting 
material secured to one of said aforementioned 
means so as to be disposed between the contact 
surfaces of the contact means and blade means 
when the switch is closed, said yielding means 
having raised annular contact surfaces at oppo 
site‘ sides for pressure engagement with the con 
tact surfaces of said contact and blade means 
to restrict the contact area to the order of line 
contacts. 

2. In an electric switch, a stationary contact 
means and a cooperating blade moans movable 
into and out of engagement therewith, one of 
said means having portions at the opposite faces 
of the other in the closed position of the switch, 
means for increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of the contact means and blade means when the 
switch is closed, said yielding means having 
raised annular contact surfaces at opposite-sides 
for pressure engagement with the contact sur 
faces of said contact and blade means to re 
trict the contact area to the order of line con 
tacts, said yielding means having contact sur 
faces of a material having high conductivity and 
whose conductivity is substantially unaffected 
by corrosion. 

3. In an electric switch, a stationary contact 
means and a cooperating blade means movable 
into and out of engagerrient therewith, one of 
said means having portions at the opposite faces 
of the other in the closed position of the switch, 
means for increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of the contact means and blade means when the 
switch is closed, said yielding means having 
raised annular contact .surfaces at opposite sides 
for pressure engagement with the contact sur-' 
faces of said contact and blade means to re 
strict the contact area to the order of line con 
tacts, said yielding means having a series of slots 
formed therein to render the same compressively 
resilient. 

4. In an electric switch, a stationary hinge 
contact means and a cooperating blade means 
pivoted thereon, one of said means having por 
tions at the opposite faces of the other of said 
means, means increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of said blade means and said contact means, said 
yielding means having raised annular contact 
surfaces on opposite sides for engaging said blade 
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4 
and contact means to restrict the contact area 
to the order of line contacts and means for draw- 
ing said portions of said one means laterally 
toward one another to provide a predetermined 
contact pressure. 

5. In an electric switch, a stationary hinge 
contact means and a cooperating blade means 
pivoted thereon, one of said means having por 
tions at the opposite faces of the other of said 
means, means increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of said blade means and said contact means, said 
yielding means having raised annular contact 
surfaces on opposite sides for engaging said blade 
and contact means to restrict the contact area 
to the order of line contacts and means for draw 
ing said portions of said one means laterally to 
ward one another to provide a predetermined 
contact pressure, said yielding means having 
contact surfaces of a material having a high 
conductivity which is substantially unaffected by 
corrosion. 

6. In an electric switch, a stationary hinge con 
tact means and a cooperating blade means pivoted 
thereon, one of said means having portions at the 
opposite faces of the other of said means, means 
increasing the conductivity of the switch com 
prising yielding means of conducting material dis 
posed between the contact surfaces of said blade 
means and said contact means, said yielding 
means having raised annular contact surfaces on 
opposite sides for engaging said blade and contact 
means to restrict the contact area to the order 
of line contacts, and means for drawing said por 
tions of said one means laterally toward one an 
other to provide a predetermined contact pres 
sure, said yielding means having a series of slots 
formed therein to render the same compressively 
resilient. 

7. In an electric switch, a stationary'contact 
means and a cooperating blade means, one of said 
means having portions adapted to be disposed op 
posite the faces of the other of said means, means 
increasing the conductivity of the switch com 
prising yielding means of conducting material 
disposed between the contact surfaces of the 
aforementioned means, said yielding means be 
ing provided with raised annular contact surfaces 
on opposite sides for engaging the contact sur 
faces of said contact and blade means to restrict 
the contact area to the order of line contacts and 
to provide a predetermined contact pressure. 

8. In an electric switch, a stationary contact 
means and a cooperating blade means, one of 
said means having portions adapted to be dis 
posed opposite the faces of the other of said 
means, means increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of the aforementioned means, said yielding means 
being provided with raised annular contact sur 
faces on opposite sides for engaging the contact 
surfaces of said contact and blade means to re 
strict the contact area to the order of line con 
tacts and to provide a predetermined contact 
pressure, said yielding means having a series of 
slots formed therein to render the same com 
pressively resilient. 

9. In an electric switch, a stationary contact 
means and a cooperating blade means, one of 
said means having portions adapted to be dis 
posed opposite the faces of the other of said 
means, means‘increasing the conductivity of the 
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switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of the aforementioned means, said yielding 
means being provided with raised annular con 
tact- surfaces on opposite sides for engaging the 
contact surfaces of said contact and blade means 
to restrict the contact area to the order of line 
contacts and to provide a predetermined contact 
pressure, said yielding means having surfaces of 
a material having a high conductivity and whose 
conductivity is substantially unaffected by cor- , 
rosion. 

10. In an electric switch, a stationary contact 
means and a cooperating blade means, one of 
said means having‘ portions adapted to be dis 
posed at the opposite faces of said other means,‘ 
means for increasing the conductivity of the 
switch comprising yielding means of conducting 
material disposed between the contact surfaces 
of the contact and blade means, said means hav 
ing an annular portion offset from. one face and a 
second annular portion of different diameter from 
the ?rst portion offset from the other face the 
said portions being in pressure engagement with 
the contact surfaces of the contact and blade 
means to restrict the contact area to the order of 
line contacts, and bolt means for effecting said 
pressure engagement. 

11. A spring washer for an electric switch com 
prising an annular member of conducting mate 
rial deformed to have portions in parallel planes 
spaced from and on opposite sides of its principal 
plane, said washer having a series of curved slots 
formed therein to render the same compressively 
resilient, the edges of the washer beingi un 
broken. , ‘ 

12. A spring washer for. an electric switch com 
prising an annular member of conducting mate 
rial deformed to have portions in parallel planes 
spaced from and on opposite sides of its princi 
pal plane, said washer having a series of arcuate 
slots formed therein which are concentrically dis 
posed with respect to the axis of the washer, each 
series of slots having a different radius, and the 
slots of each series lying on different median radii 
from the slots of the next adjacent series. 

13. A spring washer for an electric switch com 
prising an annular member having a series of 
curved slots formed therein, said slots being dis 
posed so that the edges of said member are not 
joined by said slots. 

14. A spring washer for an electric switch com 
prising an annular member provided with a series 
of arcuate slots concentric-ally disposed with re 
spect to the axis of the washer, each series of 
slots having a di?erent radius, and the slots of 
each series lying on different median radii from 
the slots of the next adjacent series. , 

15. A spring washer for an electric switch com 
prising an annular member of conducting mate 
rial formed to provide raised annular portions 
projecting from the opposite faces thereof. 

16. A spring washer for an electric switch com 
prising an annular member of conducting mate 
rial formed to provide raised annular portions 
projecting from the opposite faces thereof, said 
member having a series of slots- formed therein 
to render the member compressively resilient. 

17. A spring washer for an electric switch com 
prising an annular member of conducting mate 
rial formed to provide raised annular portions 
projecting from the opposite faces thereof, said 
raised portions having silver surfaces. 

- HERBERT J. CRABBS. 
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