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poration of Delaware 
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My invention relates, generally, to electric 
Switches and it has particular relation to the con 
struction and mounting of disconnecting Switches 
and the like. This invention constitutes an in 
provement upon the switch construction shown 
in my Copending application, Serial No. 445,548, 
filed April 19, 1930, Patent No. 2,063,954, and as 
signed to the assignee of this application, 
In - my copending application, Patent No. 

2,063,954, I have disclosed a switch having a 
switch blade that is movable into and out of con 
tact engagement with a plurality of stationary 
contact fingers each of which has a small area 
high pressure contact portion and each of which 
is individually resilient and prestressed to pro 
vide a relatively-high contact pressure in the 
Switch closed position without requiring highly 
accurate alignment of the contact fingers. The 
prestressing feature reduces the work required to 
close the switch. If the prestressing is not pro 
vided, a relatively long motion would be neces 
sary after the switch blade engages the contact 
clip, thereby requiring an excessive movement of 
the clip or of the blade. 
is obtained by biasing one or more contact ele 
ments or fingers. into the path of relative move 
ment of the Switch members and providing re 
straining means which limits the movement of 
the contact elements or fingers to positions which 
are slightly within this path of movement. 
Without this restraining means the contact fin 
gers would be moved under the biasing influence 
more fully into the path of relative movement of 
the switch members and, in closing the switchfor 
example, it would be necessary to exert Sufficient 
effort to move them completely out of the path. 
When the prestressed contact fingers are limited 
in their movement to positions slightly within 
the path, it is only , necessary to move them 
through this slight distance with the result that 
a correspondingly small effort is required to op 
erate the Switch. At the same time the contact 
pressure which is exerted between the contact 
members Will be the same as if, on closing the 
Switch, the contact fingers had been moved from 
an initial unstressed condition to the position 
corresponding to the switch closed position. 
Movement of the contact fingers from their 

position when the switch blade is open to that 
when the switch blade is closed is produced by 
sliding movement of the beveled edge of the 
switchblade in engagement with and relative to 
the rounded head of the contact points on the 
contact fingers. The force that is required to be 
applied to the switch blade in order to move the 

The prestressing effect. 

Switch blade. 

(CI. 200-162). 
contact finger depends upon the angle of bevel 
on the edge of the Switch blade. The flatter the 
angle the less will be the force that is required to 
move the switch blade to spread the contact 
fingers. Without a prestressed contact finger 
and using the same compressive stress and the 
same angle of bevel, it would be necessary to cut 
So deeply into the blade as to mechanically 
weaken its edge at the point where it first en 
gages.the contact points On the contact fingers. 
In the conventional type of switch construc 

tion one or more flat switch blades are provided 
for engaging switch clips formed by upstanding 
spaced apart contact fingers. Each switch blade 
engages a pair of fingers along the sides thereof 
and it is intended that surface contact engage 
ment shall take place. This switch is generally 
called a knife blade switch. When a switch of 
this type is originally installed, it is possible to 

O 

5 

approach the desired surface contact engagement, 20 
between the relatively movable switch members. 
However, after the switch has been in service for 
some time this condition no longer exists under 
Ordinary circumstances because the . contact 
fingers may become bent or the switchblade may, 
be moved slightly out of allinement therewith. 
Moreover, corrosion of the contact surfaces may 
take place. As a result of these various factors 
instead of having surface contact engagement 
only point contact engagement actually is pres-, 
ent. The entire current flowing through each 
Switch blade then must flow through the point 
contact engagement with the result that heating 
of the switch members takes place if any ap 
preciable amount of current flows. 

It is recognized that in a given switch there is 
a definite relationship between the area of the 
contact surface and the contact pressure. Thus 
if the area of contact engagement is reduced, the 
contact pressure should correspondingly be in 
creased. It has been proposed to construct a 
switch in which the contact engagement between 
the relatively movable switch members takes 
place at substantially a single point or a pair of 
spaced apart points represented for example by 
a pair of Oppositely extending projections on a 

Very high pressures are required 
in this type of construction because of the limited 
area of contact engagement. It is then necessary 
to provide a relatively massive construction in 
the stationary switch member to resist the high 
contact pressure. In this construction it is not 
practical to employ more than one point of con 
tact engagement for each contact surface be 
cause of the difficulty in obtaining the necessary 
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alignment between two or more contact points. 
This will be obvious when it is considered that 
the contact surface is substantially in a fixed 
plane and the contact point is moved into engage 
ment therewith. If more than a single contact 
point is employed, it would be necessary to keep 
them in exact alignment for the reason that a 
slight misalignment would result in only a single 
point of contact engagement. 

In my Copending application, Patent No. 
2,063,954, I have provided for contact engage 
ment between the relatively movable Switch mem 
bers at a plurality of points at each of which a 
relatively high pressure is applied. When the 
principle of prestressing is employed it is pos 
sible to provide a plurality of point contacts each 
being independent of the others and each engag 
ing the cooperating contact surface with about 
the same contact pressure and at the same time 
a highly accurate alignment is not required. 

It is well known in the art to provide contact 
engaging Surfaces of silver for the contact mem 
bers of relays and the like. Such a construction 
is ordinarily expensive in switches of large size 
because of the relatively large amount of silver. 
that Would be required. However, when the 
Small area high pressure contact construction of 
my Copending application is employed, it becomes 
practical to employ limited quantities of solid 
silver in the form of silver inserts in the rela 
tively movable switch members of large current 
capacity switches and consequently the ad 
vantage of silver contact engaging surfaces is 
obtained in a construction that is economical. 
An object of the present invention, generally 

stated, is to embody the principles of Small area 
high pressure contact construction set forth in 
my copending application in other types of 
Switches. 

40. An important object of my invention is to pro 
vide a relatively great short time current carrying 
capacity in a switch employing individually resil 
ient and prestressed contact fingers having Small 
area contact engaging portions. 

45 Another object of my invention is to prestress 
certain of the contact members of a switch in ad 
dition to the resilient effect that may be inher 
ent in the contact members themselves. 

Still another object of my invention is to ar 
50 range compression Springs and stops in one or 

more contact members of a switch in such man 
ner as to prestress the springs before operation 
of the Switch to the circuit closing position. 
Another object of my invention is to provide 

55 resilient means for prestressing the contact fin 

60 

gers in Such location that current does not flow therethrough. 
Another object of my invention is to reduce the 

contact resistance of a prestressed switch con 
tact member to a minimum. 

Still another object of my invention is to pro 
vide a low contact resistance and a high contact 
pressure between the relative movable contact 
members of a switch while still requiring a mini 

65 mun of effort to operate the switch to and from 
the Switch closing position. 

Still another object of my invention is to pro 
vide a plurality of small area high pressure con 
tact members that are individually resilient and 

70 self aligning. 
A further object of my invention is to con 

struct a switch having the foregoing desirable 
characteristics and adapted to use solid silver 
contact members without excessive cost. This is 

75 permitted since the contact engagement takes 

2,226,385 
place in limited areas in each of which a small 
Solid silver insert may be positioned. 
An ancillary object of my invention is to pro 

vide for maintaining an electrical connection be 
tween a Switch blade and one of two contact 
members bridged thereby until the switch blade is 
moved to a predetermined position. 
Another ancillary object of my invention is 

to provide for clamping a conductor to a contact 
member of a disconnecting switch or the like in 
Such manner that the Surface of the conductor 
will not be pierced thereby rendering it liable to 
severling. 
A further ancillary object of my invention is to 

provide for frictionally holding the cover of a box 
housing a disconnecting Switch or the like in the 
Open or the closed position while readily permit 
ting the movement of the cover to either position. 
Other objects of my invention will, in part, be 

obvious and in part appear hereinafter. 
My invention, accordingly, is disclosed in the 

embodiments hereof shown in the accompanying 
drawings and it comprises the features of con 
Struction, combination of elements and arrange 
ment of parts which will be exemplified in the 
constructions hereinafter set forth and the scope 
of the application of which will be indicated in 
the appended claims. 

For a more complete understanding of the 
nature and scope of my invention, reference may 
be had to the following detailed description taken 
in connection with the accompanying drawings, 
in which: 

Figure 1 is a perspective view illustrating the 
arrangement and construction of one form of my 
novel Switch mounted in a box and positioned on 
a croSS-arm 

Figure 2 is a view, in end elevation at a re 
duced scale, of the switch box and mounting 
therefor illustrated in Figure 1; 

Figure 3 is a view in end elevation of an alter 
nate form of clamp which may be employed for 
mounting the Switch box on a cross-arm; 

Figure 4 is a view, in top plan, of the clamp 
shown in Figure 3; 

Figure 5 is a view, in front elevation, of the 
Switch box which contains one form of my novel 
switch; 

Figure 6 is a view taken along the line 6-6 of 
Figure 5; 

Figure 7 is a view in front elevation of the 
Switch box and switch, the cover being shown in 
the open position to disclose the features of con 
struction of the switch; - 

Figure 8 is a detail sectional view taken along 
the line 8-8 of Figure 7, showing the relation 
ship of the prestressed contact fingers before 
they are engaged by the switch blades; 

Figure 9 is a view, similar to that shown in 
Figure 8, but illustrating the position to which 
the prestressed contact member is operated when 
the Switch blades are in engagement therewith to 
complete the circuit; 

Figure 10 is a detail sectional view taken along 
the line O-O of Figure 8; 

Figure ill is a detail sectional view taken along 
the line. f-f f of Figure 7 and showing the con 
struction of the friction rings with the switch 
blades; 

Figure 12 is a view, in side elevation, of the 
Switch shown in Figure 6, the box being omitted, 
and a quick break attachment being provided to 
prevent arcing between the switch blade and the 
main contact members; 
Figure 13 is a view, in front elevation, of the 
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2,226,885 
Switch and quick break assembly shown in Fig. 
ure 12; 

Figure 14 is a sectional view 
line 4-4 of Figure.12; 

Figure 15 is a view, in side elevation, of a mod 
ified form of switch construction and cover as 
Sembly; - 

Figure 16 is a view in front elevation of the 
Switch shown in Figure 15, the cover being broken 
away partly to more clearly illustrate the con 
struction details of the switch; 

Figure 17 is a detail sectional view taken along 
the line 7-7 of Figure 16 and showing the con 
struction of another embodiment of the pre 
Stressed contact members; 

Figure 18 is a view in front elevation of another 
embodiment of my novel Switch construction ar 
ranged for mounting in a box, the cover being 
broken partly away; 

Figure 19 is a sectional view taken along the 
line 9-E 9 of Figure 18; 

Figure 20 is a detail sectional view taken along 
the line 20-20 of Figure 18; 

Figure 21 is a view, in end elevation, of a mod 
ified form of terminal connector which may be 
employed in conjunction with the contact mem 
bers of my novel switch assembly; 

Figure 22 is a sectional view taken along the 
line 22-22 of Figure 21; and 

Figure 23 is a view of a modified form of the 
Contact member shown in Figure 20. 

Referring now particularly to Figure 1 of the 
drawings, it will be observed that the reference 

taken along the 

character 25 designates a switch box that opens 
OutWardly and which is arranged to be mounted 
in a vertical position. The box 25 may be formed 
of any suitable insulating material, such as porce 
lain. An upper stationary contact member 26 
and a lower stationary contact member 2 are 
secured to the rear wall of the box 25 by any 
Suitable means such as by cement. A switch arm, 
shown generally at 28, and rotatably mounted in 
a fulcrum member 29 is provided for engaging the 
upper and lower Stationary contact members to 
bridge them in the circuit closing position. Suit 
able apertures 30 and 3 are provided on opposite 
sides of the box 25 to permit the introduction 
therethrough of the circuit conductors. It will 
be observed that the apertures 30 and 3 are 
aligned with the upper and lower stationary con 
tact members 26 and 27 respectively. 
The front side of the box 25 is open to permit 

operation of the switch arm. 28. It is desirable to 
close this opening in order to shield the various 
parts of the SWitch from the Weather. For this 
purpose a cover 32 is provided and is hinged at 
its upper end adjacent the upper end of the box 
25. As will be hereinafter set forth in detail, the 
cover 32 is so mounted that it is frictionally 
maintained in either the open or closed position, 
although movement between these two positions 
is also permitted. 
The box 25 may be mounted in any suitable po 

sition such as on the cross-arm 33 which, in turn, 
may be mounted on a suitable pole or the like. 
A clamp, shown generally at 34 is provided for 
mounting the box 25 on the cross-arm 33. As 
shown in Figure 2 of the drawings the clamp 34 
comprises angle brackets 35 and 36 that are ar 
ranged to be positioned on opposite sides of the 
CrOSS-arm 33 and to be secured thereto by means 
of transversely extending bolts 37. In the emi 
bodiment of the clamp 34 shown in this figure, 
the angle bracket 36 is provided with an outward 
ly extending vertical flange 38 in which suitable 

3 
apertures, such as illustrated at 39 and 40 in Fig 
lure 3 of the drawings, may be positioned. Bolts 4 
extend through these apertures and through suit 
able apertures in a tongue 42 rearwardly extend 
ing from the box 25 to secure it in the desired po 
sition. It Will be noted that the apertures 39 and 
40 are arranged to register with the apertures in 
the tongue 42. It will further be noted that the 
aperture 39 is slotted to a limited extent about 
the lower aperture 40 as a center. This construc 
tion permits the box 25 to rotate in a vertical 
plane about the aperture 40 as a center, thereby 
providing a limited range of adjustment therefor. 
With a view to providing for swiveling the box 

25 in a horizontal plane, the construction shown 
in Figure 3 of the drawings may be employed. A 
Strap 43 is provided having inturned end portions 
instead of the angle bracket 36, shown in Figure 2 
of the drawings. An angle bracket 44 is provided 
having rearwardly extending arms 45 provided 
with Suitable apertures for registering with cor 

0 

5 

20 

responding apertures in the inturned ends of the 
strap 43. Bolts 46 are provided in these apertures 
for Securing the angle bracket 44 and permitting 
Swiveling thereof. The angle bracket 44 is pro 
vided with a flange 47, corresponding to the 
flange 38 of the angle bracket 36, and the aper 
tures 39 and 40 permit adjustment of the box 25 
in a Vertical plane as described hereinbefore. It 
Will be understood that either form of mounting 
may be employed for supporting the box 25 on a 
croSS-arm or the like. 
The cover 32 is formed preferably of a suitable 

insulating material such as "Bakelite.' The 

25 

80 

manner in which the cover 32 is mounted and the 
arrangement for Securing it in either the open 
or the closed position are illustrated more clearly 
in Figures 5, 6 and 7 to which reference now will 
be had. As shown, a base member 5, formed of 
Suitable metal is cemented in the upper end of the 
box 25. Mounted on the base member 5 is a bi 
furcated support member, shown generally at 52, 
and Comprising a U-shaped support member 53 
that may be secured to the base 5 by means of 
Screws 54, only one of which is shown in Figure 6 
of the drawings. Suitably secured to the ends of 
the U-shaped support member 53 are arms 55 
formed preferably of insulating material. At the 
upper end of the cover 32 a pair of cam members 
56 is mounted by means of suitable threaded pins 
57. The pins 57 are preferably made of a suit 
able insulating material Such as 'Bakelite,' and 
they are threaded for their full length. The cam 
members 56 and the cover 32 are clamped to 
gether and the holes for the pins 57 are drilled 
and tapped therein. Both the holes and the pins 
57 are then coated with an adhesive and insu 
lating cement and the pins are screwed into 
place. The cam members 56 are provided with 
notches 58 and 59 that interfit with fingers 60 
carried by resilient brackets 6, which may be 
mounted in position by means of the screws 54 
which also hold the support member 53. The 
fingers 60 are formed preferably of insulating 
material such as "Bakelite.' 
through Suitable apertures in the arms 55 and in 
the cam members 56 for rotatably mounting the 
cover 32, as will be readily understood. 

Because of the resilient mounting of the fingers 
60 and the engagement thereof with the surface 
of the cam members 56, a certain amount of 
friction is maintained therebetween. However 
this friction is not sufficient to prevent movement 
of the cover 32 when sufficient force is applied. 
In the closed position of the cover 32 the fingers' 

A shaft 62 extends 
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4. 2,226,885 
60 engage the notches 59 in the cam members 56. 
When the cover 32 is opened the ends of the 
fingers 60 ride along the cam surfaces of the cam 
members 56 until they engage the slot 58. No 

5 further movement in this direction is permitted, 
since the ends of the fingers 60 abut against the 
One Side of the slot 58. At the same time the 
cover 32 is prevented from swinging downwardly 
because of the engagement of the fingers 60 with 

10 the other side of the slot 58. 
Referring now particularly to Figures 6 and 7 

of the drawings, it will be observed that a base 
member 65 is cemented to the rear wall of the 
box 25. Terminal clamps 66 and 67 are secured, 

15 as by screws 68, to the base members 5 and 65, 
as illustrated. The terminal clamps 66 and 67 
are provided with transversely extending aper 
tures 69 and 70 for receiving the line conductors 
and for this purpose they are positioned in alline 

20 ment with the apertures 30 and 3 respectively 
in the side walls of the box 25. Set screws 7 
are positioned in staggered relation at each end 
of the terminal clamps 66 and 67 and extend into 
the apertures 69 and 70, as shown, for the pur 

25 pose of engaging the line conductors therein, as 
Will be readily understood. It will be noted that 
the line conductors may be connected to the ter 
minal clamps 66 and 67 from either side of the 
box 25. Ordinarily one side or the other will be 

80 more convenient and therefore provision is made 
for connection from either side. When connec 
tion is made from one side only the apertures 30 
and 3 on the other side of the box 25 are plugged 
by any suitable means. Blade stops 72 are inte 

35 grally formed with the terminal clamp 66 to in 
sure the positioning of the switch arm 28 in the 
desired location. The terminal clamps 66 and 
6 are formed preferably of cast copper in order 
to provide a high degree of conductivity and to 

40 more readily facilitate the manufacture and as 
Sembly thereof. 
The upper and lower stationary contact mem 

bers 26 and 27 are mounted on the terminal 
clamps 66 and 67 respectively and are secured 

45 thereto by screws 75, Figure 8. It will be ob 
Served that each of the stationary contact mem 
bers 26 and 2 comprises a pair of contact fingers 
76, the construction of which is shown more 
clearly in Figures 8 and 10 of the drawings. The 

50 contact finger or assembly 76 comprises a U 
shaped copper strap, the upper ends or branches 
of which are slightly offset inwardly from the re 
maining lower portions thereof. Alined aper 
tures 7 are provided near the upper ends of these 

53 branches and transverse slots 78, formed prefer 
ably by a saw cut, extend through the apertures 
7 and divide each branch into sections T 9 and 

80 to provide a certain degree of independent 
flexibility. A spacer or stop member 8 f, having 

60 reduced end necks 82 slidably mounted in the 
apertures 7 is provided having the outer ends 
headed over washers 83. A compression spring 
84 is positioned around the spacer 8 and he 
tween the inside faces of the upper ends of the 

85 sections 79 and 80. The external diameter of 
the central portion of the spacer 80 is slightly 
less than the internal diameter of the compres 
sion spring 84 in order to secure the spring in 
the desired location. The inside faces of the 

70 sections 79 and 80 are upset to form ridges 85 
So that substantially point contact engagement, 
With the ends of the compression spring 84 is 
provided. With this construction full spring 
pressure will be applied to each of the sections 

is 79 and 80 to bias them outwardly regardless of 

any slight misalignment. Or possible cocking of 
the spring 84. While only a single compression 
spring 84 is employed, this construction func 
tions as if an independent compression Spring 
were provided for each pair of sections 79 and 80. 

It will be understood that the spring 84 is held 
in compression by the headed ends of the spacer 
8. With this construction a relatively high con 
tact pressure is provided although relatively little 
effort is required to operate the switch to and 10 
from the switch closed position. The branches 
of the contact assemblies 6 could be constructed 
to inherently provide a resilient effect which 
Would be the equivalent of that afforded by the 
compression spring 84. In such case the spacer 15 
8 would hold the branches of the contact assen 
blies 76 in the prestressed condition in the same 
manner that it holds them when biased outwardly 
to obtain the same Condition by means of the 
compression spring 84. In addition, the floating 20 
Spacer 8 with headed ends, which limits the out 
Ward movement of each pair of contact fingers 
76, nullifies small differences in the resiliency of 
the contact fingers and the compression spring 
84 mounted between them. Without this re- 25 - 
straint an impractical degree of uniformity in 
the manufacture and assembly of the contact 
fingers and Springs would be required. 

Referring again to Figures 6 and 7 of the 
drawings, it will be observed that the switch arm 30 
28 comprises a pair of Switch blades 88 and 89 
that are held in Spaced apart relation by trans 
versely extending rivets 90. At their lower ends 
the Switch blades 88 and 89 are mounted for rota 
tion on a shaft 9 that extends through the 35 
branches 92 of the fulcrum member 29, which it 
Will be observed, is substantially U-shaped and 
is secured by screws 93 to a base member 94 
which may be cemented to the lower end of the 
rear wall of the box 25. The fulcrum member 40 
29 is spaced from the lower stationary contact 
member 27 and in allinement with it and with the 
upper stationary contact member 26 so that they 
may be bridged when the contact arm 28 is moved 
to the switch closed position. 45 
The switch blades 88 and 89 are formed pref 

erably of strap copper and at their lower ends 
friction rings 95 are integray formed, as by 
an upsetting operation, to provide the Sole en 
gagement with the branches 92 of the fulcrum 50 
member 29. A compression spring 96 is posi 
tioned around the shaft 9 and serves to bias the 
blades 88 and 89 apart. By means of the raised 
friction rings 95 it is possible to predetermine 
and to maintain constant the friction force that 55 
is present between the switch blades 88 and 89 
and the branches 92 of the U-shaped fulcrum 
member 29. If the friction rings 95 were not 
provided, the entire outer Surface of the lower 
ends of the blades 88 and 89 would engage with 60 
the inner surfaces of the branches 92, resulting 
in variable rather than constant frictional en 
gagement. The pressure which must be exerted 
by the Spring 96, or its equivalent, in such case 
may vary widely, particularly after the switch 65 
has been in operation for some time. The length 
of the lever arm or effective length thereof at 
which the frictional force reacts when the raised 
friction rings 95 are used is substantially con 
stant and does not change appreciably during the 70 
life of the Switch. Consequently with a given 
initial adjustment of the spring 96, the same 
friction force is always present. This effect is 
desirable in holding the switch arm 28 in either 
the closed or opened position. 5 
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In order to permit manual operation of the 

Switch arm 28 with the customary hook stick 
a pull ring 97 is mounted between the switch 
blades 88 and 89 on a rivet 98 that extends 
transversely therethrough. The pull ring 97 is 
provided with a nose portion 99 which engages 
stops 00, formed by short rivets extending 
through the blades 88 and 89 for limiting its 
movement in a clockwise direction. 
As indicated in Figure 2, the box 25 is ordi 

narily in a position slightly inclined from the 
vertical to protect the interior from the effects 
of the weather. . The pull ring 97 is so con 
structed that it will rotate slightly as soon as 
the cover 32 is opened so that the eye portion 
thereof may be readily engaged by the hook stick. 
When the cover 32 is closed, the pull ring 97 is 
moved thereby to its position between the switch 
blades 88 and 89, as shown in Figure 6. 
When the switch arm 28 is operated to the 

position shown in Figures 6 and 7, the upper 
and lower stationary contact members 26 and 
27 are bridged and the circuit is completed 
therethrough, as will be readily understood. 
According to the generally accepted practice in 
the prior art this contact engagement has been 
provided by causing surface engagement between 
the blades 88 and 89 and the surfaces of the con 
tact fingers 76. That is, the prior art teaches 
surface contact engagement with the switch 
blades 88 and 89 for whatever construction is 
employed for the stationary contact members. 
Although the specific construction of the con 
tact assemblies 6 with the bifurcated sections 
79 and 80 is new, and although this construc 
tion provides new and useful results, I have gone 
still further and departed from the usually ac 
cepted teaching of the prior art in the partic 
ular manner in which the contact engagement 
between the relatively movable parts is made, 
as Will be presently set forth. 
As set forth, surface contact engagement was 

desired between the relatively movable switch 
members. From a theoretical standpoint such 
contact engagement is possible and to a certain 
extent it is obtained in practice. However, after 
a switch has been in operation for a considerable 
length of time, the contact surface conditions 
change and it is actually a fact that only point 
contact engagement is present rather than com 
plete surface contact. The entire current flow 
takes place then through these point contacts 
and, consequently, the entire capacity of the 
Switch is not available. 
According to my present invention I have ini 

tially provided for point rather than surface 
contact. For this purpose I have provided a 
Silver insert O5 in each of the sections 79 and 
80 of the contact assemblies 76. These inserts 
are provided with outwardly extending headed 
ends which engage corresponding flat headed 
silver inserts O6 in the switch blades 88 and 89, 
as shown in Figure 9 of the drawings. Since 
the silver inserts 05 are mounted for Substan 
tially individual movement with their support 
ing sections 79 and 80, complete contact engage 
ment with the corresponding insert 06 in the 
switch blade 88 or 89 is assured. This independ 

70 ent operation is further insured by the provision of the inwardly extending ridges 85 which per 
mit the compression spring 84 to have substan 
tially point contact only with the sections 79 and 
80 of the contact assemblies 76. The blade stops 
72 serve to accurately align the inserts. 05 and 

5 
06 so that they are definitely positioned in the 

desired relation when the switch is closed. 
I have chosen silver for the inserts 05 and 
06 because of its relatively high conductivity 
and relatively low contact resistance. Even 
when silver is exposed to the corrosive effects of 
the surrounding atmosphere the coating that 
forms on its surface is not unfavorable to good 
electrical conductivity and therefore the contact 
resistance remains, substantially constant and 
does not change even though the switch arm 28 
remains in the open position for long periods 
of time. 
Since the contact resistance is a function of 

the pressure which is exerted on the engaging 
contact members, it is desirable to provide a rela 
tively high contact pressure in order to reduce 
the contact resistance to a minimum. It is pri 
marily for this purpose that the contact assem 
blies 76 are formed of material which inherently 
is resilient or the compression springs 84 are 
provided therebetween. Since the resulting 
biasing effect must be overcome in operating the 
Switch to and from the closed position, it is de 
sirable to so control the disposition of the biasing 
force as to require a minimum of effort to oper 
ate the Switch. It is for this purpose that the 
Spacer 8 with the headed ends is provided which 
limits the movement apart of the branches of the 
contact assemblies 76. As shown in Figure 8 of 
the drawings, when the switch blades 88 and 89 
are moved to the Switch closed position in the 
direction of the arrows O7, the outer ends of the 
inserts 05 are disposed in the path of travel of 
the inner surface of the switch blades. The ad 
jacent edges of the Switch blades 88 and 89 are 
beveled, as illustrated with a slope that is suffi 
cient to properly engage the heads of the silver 
inserts 105 so that they will be moved inwardly 
the distance required to place them in engage 
ment with the fiat heads of the silver inserts O6 
in the inner Surfaces of the Switch blades. An 
appreciable relative movement takes place in a 
direction normal to the direction in which the 
SWitch blades move which is not found in 
switches of the conventional knife blade type. 
The continued movement in the direction of the 
arrows 07 causes the branches of the contact 
aSSemblies 76 to be moved inwardly, as shown in 
Figure 9 of the drawings, relieving the spacer 
8 of the biasing effects, of the compression 
spring 84 and of the branches of the assemblies 
76 and transferring its entire force to apply 
pressure between the silver inserts to 5 in the 
assemblies 76 and the inserts O 6 in the SWitch 
blades 88 and 89. The same contact pressure is 
provided between the Silver inserts O5 and 06 
With this construction as would be provided if 
the compression spring 84 were fully compressed 
by the movement of the switch arm 28 to the 
closed position and a minimum of effort is re 
quired to operate the switch arm 28 to and from 
the Switch closed position. It will also be under 
stood that the small movement of the branches 
of the contact assemblies 76, when the resilient 
force of the spring 84 is transferred from the 
Spacer 8 to the switch blades 88 and 89, assures 
a reliable contact engagement between each of 
the projecting portions of the inserts O5 and 
the adjacent faces of the Switch blades or the 
inserts 06 therein at about the same pressure 
Without requiring accurate alignment. 

It will be understood that any other material 
may be employed in lieu of silver for the inserts 
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05 and 06 that may hereafter become avail 

able and which has the properties of silver in 
providing the desired contact surface charac 
teristics. At the present time, however, silver 
appears to be the most practical material to emi 
ploy. It will also be understood that the posi 
tions of the inserts O5 and f OG can be reversed 
in which case the headed portions would be car 
ried by the blades 88 and 89 and the flat portions 
Would be carried by the contact assemblies 76. 
While it is highly desirable to provide the in 

Serts 105 and 06 in the switch construction, as 
described, it is not essential to do so and my in 
vention may be practiced, in so far as remaining 
construction of the switch is concerned without 
using them. This construction would merely in 
clude the arrangement of the contact assemblies 
76 and the switch blades 88 and 89 for surface 
contact engagement, as practiced in the prior art. 
If it is desired to provide the small area high 
pressure contact surface without the use of in 
Serts, the contact fingers can themselves be up 
Set to the same shape as the heads of the rivets 
05. However, when the construction is employed, 

as disclosed herein, using the prestressed section 
alized construction for the contact assembly 76, 
improved operating characteristics are obtained 
because of the relatively high contact pressure 
which is available between the relatively mov 
able Switch parts while at the same time a mini 
mum of effort is required to operate the switch 
from and to the closed position. Therefore, it 
will be understood that my invention may be 
practiced without employing the inserts 05 and 
06, although it is highly desirable to use them 

for the reasons set forth hereinbefore. 
In applications where the disconnecting switch 

is opened under load, it is desirable to provide a 
quick-break auxiliary contact member for effect 
ing the final circuit opening, thereby avoiding 
arcing at the main contact members. For this 
purpose the construction illustrated in Figures 12, 
13, and 14 of the drawings may be employed. As 
there shown, a disconnecting switch is provided 
which is similar to that shown in Figures 6 and 7 
of the drawings, and in addition there is provided 
an auxiliary or quick-break blade if O which is 
mounted on a shaft f i? that extends through the 
switch blades 88 and 89. A coil spring 2 is 
provided for biasing the shaft if f and the blade 

0 carried thereby in the direction indicated by 
the arrow 3 in Figure 12. A stop fl4, mounted 
in and extending outwardly from the switchblade 
89 is provided to limit the movement of the auxil 
iary blade ff0 as biased by the spring 2 and 
to carry this blade into engagement with spaced 
apart switch jaws 5 that are associated with 
the upper stationary contact member 26. A simi 
lar stop 4a, located near the shaft fl of the 
quick break blade fo, pulls this blade out of en 
gagement with the jaws 5 as soon as its upper 
end is clear of the plates 8. The jaws 5 are 
mounted on a suitable angle bracket f6 which 
is carried by an arm f?, mounted between the 
upstanding fingers of the upper stationary con 
tact member 26 and secured to the terminal con 
nector 66. The outer ends of the jaws 5 are 
flared outwardly and have latching members or 
plates 8 mounted thereon. 
In operation when the switch arm 28 is moved 

toward the switch closed position, the auxiliary 
blade to is moved therewith by the stop f 4 and 
it approaches the flared ends of the jaws f5 as 
indicated by the arrow 9 in Figure 14. The 
continued movement of the switch arm 28 causes 

2,226,385 
the auxiliary blade O to pass the latching mem 
bers or plates 8 and to come to rest against 
the outer end of the bracket i? 6 as illustrated. 
When the switch arm 28 is moved toward the 
open position, the auxiliary blade to is prevented 
from following it by the latching members 8. 
As a result a circuit connection is maintained 
between the Switch arm 28 and the upper sta 
tionary contact member 26 until after the Switch 
blades 88 and 89 are moved out of contact en 
gagement with the upper terminal member 26. 
The continued rotation of the Switch arm 28 
toward the open position causes the auxiliary 0 
to move downwardly with a translatory motion 
until its upper end is below the inner edges of 
the latching members 8. The auxiliary blade 

0 is then rotated in a counterclockwise direc 
tion, as indicated by the arrow 3, from engage 
ment with the lower portion of the jaws 5 with 
a snap action, thereby quickly effecting the final 
circuit break. It will be understood that the 
latching members 8 extend downwardly over 
only a portion of the flared out ends of the jaws 

5, as shown in Figure 13, thereby permitting 
the final break to be made when the auxiliary 
blade O is rotated out of the lower contact por 
tions of the jaws 5. 
In order to insure that the circuit is not opened 

by disengagement of the switch blades 88 and 89 
from the lower stationary contact member 27 be 
fore the auxiliary blade flo leaves the jaws 5, 
an auxiliary contact member 20, formed pref 
erably of a flexible strap of copper, is secured to 
the lower stationary contact member 27 and ex 
tends outwardly between the switch blades 88 
and 89. The auxiliary contact member 20 is ar 
ranged to maintain engagement with one of the 
transversely extending rivets 90 and is of sufficient 
length to maintain engagement therewith until 
after the auxiliary blade to has opened the cir 
cuit by leaving the jaws 5 with the snap action 
as previously described. 
Another form of disconnecting switch construc 

tion embodying certain of the features of my in 
vention for mounting in the switch box 25 is 
shown in Figures 15 and 16 of the drawings. As 
there shown upper and lower stationary contact 
members 25 and 26 are mounted on suitable 
terminal connectors 27 and 28 which may be 
cemented or otherwise secured in the box 25. 
The stationary contact members 25 and 26 
are bridged by a Switch blade assembly 29 which 
may be mounted for rotation in a fulcrum mem 
ber 30 that is secured to the rear wall of the box 
25 by cementing or any other suitable means. 
The switch blade assembly 29 comprises a pair 
of blades 3 and f32 which are secured in spaced 
apart relation by transversely extending rivets 
33. A pull ring 34, mounted on one of the 

rivets 33 is provided to permit operation of the 
switch arm 29 by means of the usual hook stick, 
The upper end of the pull ring 34 is provided 
with a cut-away portion 35 which cooperates 
with the adjacent rivet 33 to limit the movement 
of the pull ring 34. A stop member 27a in the 
form of a pin is mounted on the terminal con 
nector 27 to serve as a stop for the movement of 
the switch blade assembly 29 inwardly. 

It will be observed that the fulcrum member 
30 is provided with an upwardly opening slot 
36 into which the lowermost rivet 33 may be 

positioned when it is desired to operate the switch 
arm f 29 to the closed position. The lower end 
of the switch blades 3 and 32 are rounded and 
slide along the outer edges of side members 30a 
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forming the fulcrum member 30. This construc 
tion prevents removal of the switch blade assem 
bly 29 until it has been rotated to its lowermost 
position. As soon as the switch arm 29 is moved 
to the lowermost position, it may be removed 
thereby preventing the operation of the switch 
by unauthorized perSons or for any other suitable 
eaSO. 
With a view to maintaining contact engagement 

with the lower stationary contact member 26 
until the switch arm 29 has moved to a predeter 
mined position corresponding to a minimum re 
quired distance from the upper stationary con 
tact member 25, an auxiliary contact member 
37 is rotatably mounted on the switchblades 3 
and 32 and is arranged to maintain contact en 
gagement with the lower stationary contact mem 
ber 26. This precaution is taken to prevent the 
formation of an arc between the switch blade as 
sembly 29 and the lower stationary contact mem 
ber 26, in the event that the switch is opened 
under load. This is required because the Switch 
blade assembly 29 is mounted for rotation on the 

. fulcrum member 30 that is insulated from the 
contact member 26 rather than being mounted 
for rotation on the latter. Any arc that is formed 
is drawn between the SWitch arm. 29 and the 
upper stationary contact member 25 and it will 
ordinarily be broken before the auxiliary con 
tact member 37 disengages the lower stationary 
contact member 26. 
The cover 32 for the box 25, shown in Figures 

15 and 16 of the drawings, is mounted in a Some 
what different manner than that illustrated in 
Figures 5 and 6 of the drawings. As shown a pair 
of spaced apart resilient support arms 40 is se 
cured to opposite sides of the upper terminal con 
nector 27 and they are arranged to be biased 
apart by a compression spring 4 positioned be 
tween the outer ends thereof. A rectangular 
block & 2 of suitable insulating material is secured 
to the inside of the cover 32 by threaded pins 43 
that are similar to the pins 57 shown in Figure 5 
of the drawings and described hereinbefore. The 
block 42 constitutes a part of a Support bracket 
which further comprises a pair of straps 44 that 
are secured to the block 42 by a transversely ex 
tending bolt .45. The upper ends of the straps 
44 are apertured and a shaft 46 extends there 
through and through corresponding apertures in 
the support arms 40. It will be observed that the 
spring 4 is positioned around the shaft 46, the 
ends of which are headed to maintain it in posi 
tion. A pair of latching members 47, in the 
form of wires extend through the shaft 46 and 
into the rectangular block 42. The outer ends 
of the latching members 47 are bent outwardly, 
as illustrated, into engagement with notches 48 
in the upper ends of the straps 44. The latching 
members 47 are arranged to interfit with a verti 
cal slot 49 in each of the outer surfaces of the - 
support arms 40 at their upper ends when the 
cover 32 is in the closed position and to interfit 
with a horizontal slot 50 located in the same 
surface when the cover 32 is in the open position. 
When the cover 32 is moved from One position to 
the other, the support arms 40 are moved in 
wardly and toward each other against the biasing 
force of the spring 14. As soon as the latching 
members 47 engage either of the grooves 49 or 
50, the cover 32 will be frictionally held in the 

corresponding position. 
Advantage may be taken of the principle of pre 

stressing the contact members by providing the 
construction illustrated in Figure 17 of the draw 

ings. In this figure the construction of the lower 
contact member 26 is illustrated and it will be 
understood that the upper contact member 25 
is of identical construction. 
As shown, the contact member 26 comprises 

a U-shaped contact member 53 the ends 54 and 
55 of which are turned inwardly for engagement 
with the blades 3 and 32. In this embodiment 
of the invention surface contact is relied upon 
rather than point contact using silver inserts, as 
previously described. A U-shaped bracket 56 
having upstanding branches 58 and 59 is posi 
tioned inside of the contact member 153 and is 
spaced slightly therefrom, as illustrated. The 
flexible inturned ends 54 and 55 are biased to 
ward each other by compression springs 60 and 
6 which are positioned between these ends and 
the branches 58 and 59 of the bracket f 56. Suf 
ficient pressure is provided with this construction 
to permit a relatively complete contact engage 
ment between the surfaces of the Switch blades 
f3 and 32 and the coacting surfaces of the end 
portions 54 and 55. 

In order to limit the movement of the end 
portions 54 and 55 under the influence of the 
biasing springs 60 and 6, stop members 62 
and 63 are secured by suitable means, such as 
rivets, to the bracket f 56 at one end and the 
other end projects upwardly into the path of 
movement of the end portions 54 and 55. The 
upper ends 58 and 59 of the bracket 56 limit 
the inward movement of the upper portions of 
the end portions 54 and 55 in the same manner 
as stop members 62 and 63 limit the inward 
movement of the lower portions thereof. In this 
manner the inner surfaces of the end portions 
54 and 55 move in parallel planes and Satis 

factory surface contact engagement therewith 
may be had. It is thus possible to prestress the 
springs 60 and f 6 and to so construct the stop 
members 62 and 63 as to position the end 
portions 54 and 55 slightly within the path 
of movement of the switch blades 3 and 32. 
When the switch blades are moved to the Switch 
closed position, it is only necessary to exert suffi 
cient force to further compress the springs 60 
and 6 to permit the movement to the fully 
closed position. The full force of the springs 
160 and 6 is then available for providing con 
tact pressure between the relatively movable 
switch parts. 
While the contact member 53 has been illus 

trated as being of substantially U-shape, it will 
be understood that it could be formed by two independent contact fingers, mounted separately 
on a suitable base. However, I have found that 
a relatively economical construction is provided 
when the contact member 53 is formed of one 
piece, but it will be understood that the alterna 
tive form of construction connes within the Scope 
of my invention. Another embodiment of my invention is shown 
in Figures 18 and 19 of the drawings. As there 
shown upper and lower stationary contact mem 
bers 66 and 67 are mounted on terminal con 
nectors 68 and 69 in the box 25. A switch arm 
TO is provided for bridging the upper and lower 

stationary contact members. 
ment of my invention the switch arm 70 con 
prises a single blade which is mounted for ro 
tation on a fulcrum member 7. A stop pin 
168a carried by the terminal connector 68 
serves to limit the inward movement of the 
switch arm 70. 
The fulcrum member 7 comprises a pair of 
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S 
spaced apart jaws 72, the outer ends of which 
are flared outwardly. A rivet 73 extends 
through the lower end of the switch arm 70 and 
its ends are headed, as illustrated, for inter 
fitting with suitable openings in the jaws 72 
the inner edges of which are beveled to provide 

It Will 
be understood that the switch arm O may be 
readily removed by merely withdrawing it from 
the jaws 2 after it has been operated to the 
open circuit position. In order to close the 
switch, the switch arm G is first inserted in 
the jaws 2 and then is rotated about the rivet 
13 as an axis to contact engagement with the 

stationary contact members f66 and 67. 
In order to permit operation of the switch 

arm 70, a pull ring 74 is rotatably mounted on 
a suitable rivet 75 that extends through the 
switch blade. The pulli ring 74 is provided with 
a nose portion 76 that is arranged to engage a 
stop pin 77 for limiting this movement in a 
counterclockwise direction, as viewed in Figure 
19 of the drawings. An auxiliary contact mem 
ber 78 is rotatably mounted on the switch arm 
To in order to maintain contact engagement 

with the lower stationary contact member 67 
until the switch arm 70 is moved a predeter 
mined distance from the upper stationary con 
tact member 66. 
With a view to rotatably mounting the cover 

32 a rectangular block 8 is provided near its 
upper end and is secured thereto by threaded 
pins 82 that are similar to the pins 57 shown 
in Figure 5 of the drawings and described here 
inbefore. The block 8 is formed preferably of 
insulating material and it has positioned along 
its opposite sides straps 83 that are secured 
thereto by means of a transversely extending 
bolt 84 and by dowel pins 85. The straps 83 
extend upwardly and alongside of a support 
member 86 that is formed of a suitable in 
Sulating material and secured to the terminal 
connector 68, as illustrated. A bolt 87 extends 
transversely through the straps 83 and the sup 
port member 86 in order to rotatably mount 
the cover 32. Spring washers 88 are provided 
at each end of the bolt 87, as shown, in order 
to provide a certain amount of friction between 
the inner surfaces of the straps 83 and the sup 
port member 86 while still permitting the cover 
32 to be moved to and from the closed position 
and to hold the cover 32 in the open position so 
that the switch blade flo may be opened and 
closed without interference therewith. 
The construction of the upper and lower sta 

tionary contact members 66 and 67 may be 
identical and similar to the construction of the 
stationary contact members in the switch shown 
in Figures 15 and 16 of the drawings and in de 
tail in Figure 17. The details of construction of 
the stationary contact member 6 are more 
clearly illustrated in Figure 20, to which refer 
ence will now be had. As shown, a U-shaped 
contact member 9 is provided having inturned 
flexible ends f92 and 93 between which the 
Switch arm 70 is moved for contact engagement. 
The auxiliary contact member 78 is also posi 
tioned therebetween, as illustrated. A U-shaped 
bracket 94 is positioned inside of the contact 
member 9 and is provided with upwardly ex 
tending branches 96 and 9. Compression 
Springs 98 and 99 are provided between the 
branch 96 and the end portion 92 and between 
the end portion 93 and the branch 97 to pro 
vide the desired contact pressure. Stop brackets 
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200 and 20t, mounted by rivets or other suitable 
means on the bracket 94 and extending upwardly 
to limit the inward movement of the ends 92 
and 93, are provided. The upper ends 96 and 
97 of the bracket 94 serve to limit the inward 
movement of the upper portions of the flexible 
ends 92 and 93 in the same relation as the 
stop brackets 200 and 20 limit the inward move 
ment of the lower portions thereof. The stop 
brackets 200 and 20 and the bracket 94 serve 
to prestress the springs 98 and 99 by retaining 
them in this condition prior to the movement of 
the Switch arm 70 to the switch closed position. 
In Operation when the Switch arm O is moved 

to the position illustrated in Figure 20 of the 
drawings, it will be understood that only suffi 
cient force must be exerted to compress the 
springs 98 and 99 a slight distance to permit 
the movement of the switch arm (70 to the 
desired position. The inturned ends 92 and 
93 are then lifted off of the upturned ends of 
the stop brackets 200 and 20 and the full spring 
preSSure is applied to provide the desired con 
tact pressure. 
In the construction of the various forms of 

conductor clamps shown in connection with the 
different embodiments of the disconnecting 
Switch set screws are provided for directly en 
gaging the conductor that is positioned therein. 
In some cases I have found that it may be un 
desirable to provide for this direct engagement 
because of the nicking of the conductor that 
results. If the conductor is subjected to con 
siderable tension and vibration, it may break off. 
If flexible conductors are employed the strands 
may be severed to a certain extent and complete 
contact may not be obtained. 
In order to provide a terminal clamp in which 

the conductor is not directly engaged by the set 
screws, the construction illustrated in Figures 21 
and 22 may be employed. As there shown a con 
ductor clamp 205 is provided which comprises a 
casting 206 of suitable conducting material, such 
as copper, and having a transversely extending 
aperture 207 therein. It will be observed that the 
lower surface of the aperture 207 is inclined to 
permit the insertion of various sizes of conductors 
without requiring special sizes of clamps there 
for. A contact plate 208 is provided in the upper 
portion of the aperture 207 and extends substan 
tially entirely therethrough. The contact plate 
208 is provided for engaging the conductor that 
is inserted in the aperture 207, as will be readily 
understood. Set screws 209 are threaded in the 
upper side of the casting 206 and the lower ends 
20 extend through suitable apertures in the con 
tact plate 208 and are headed over to cause con 
joint movement therewith. The lower ends 20 of 
the set screws 209 are so constructed that they 
are permitted to turn relative to the contact plate 
208 and therefore the latter is moved downward 
ly or upwardly depending upon the direction of 
rotation of the set screws 209. Moreover, the 
lower ends 20 are so formed that they do not ex 
tend downwardly a sufficient distance to engage 
the conductor. As a result the only engagement 
therewith is provided by the contact plate 208 
which, because it is flat, does not cause a nicking 
of the conductor as might otherwise be the case. 
In Figure 23 of the drawings I have shown a 

modified form of the contact member 67 that is 
illustrated in Figure 20 and described hereinbe 
fore. In the embodiment of the contact member 
a 6 shown in Figure 23 the switch blade 70 is 
provided with a rivét 22, the headed ends of 
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which are arranged to engage corresponding riv 
ets or inserts 23 in the flexible ends f 92 and 93 
of the U-shaped contact member 9. The lower 
ends of the flexible end portions 92 and 93 are 
provided with aligned apertures in which the stop 
member 24 is slidably mounted. It will be ob 
served that the central portion of the stop mem 
ber 24 is enlarged to provide a limit to the 
movement of the end portions 92 and 93 toward. 
each other under the influence of the springs 98 
and 99. In this manner these springs are pre 
stressed as will be readily understood. The ends 
of the stop member 24 are headed to limit the 
movement apart of the end portions 92 and 93. 
In this manner a floating construction is provided 
which permits considerable latitude in the move 
ment of the end portions 92 and 93 within the 
confines of the bracket f 94. 

It will be understood that the inserts or rivets 
22 and 23 are preferably formed of silver or of 
a silver alloy to provide the desired contact sur 
face characteristics as described in detail herein 
before. 
While I have disclosed herein various types of 

prestress stationary contact members, it will be 
understood that these contact members may be 
mounted on a movable arm for engagement with 
stationary contact members in the form of blades 
or the like. This alternative form of construction 
is disclosed in my copending application filed De 
cember 14, 1936, Serial No. 115,692, and assigned 
to the assignee of this application. 
Since further changes may be made in the fore 

going constructions and different embodiments of 
the invention may be made without departing 
from the scope thereof, it is intended that all 
matter contained in the above description or 
shown in the accompanying drawings shall be 
interpreted as illustrative and not in a limiting 

40 sense. 
I claim as my invention: 
1. A Switch comprising, in combination, a pair 

of Switch members mounted for relative move 
ment to open and close an electric circuit, a plu 

45 rality of individually flexible contact fingers on 
one of said Switch members, a small area high 
pressure contact member extending from each of 
said contact fingers, resilient means cooperating 
with each of said contactfingers and disposed out 

50 of the path of current flow therethrough for in 
dividually biasing the contact member carried 
thereby into high pressure contact engagement 
with the other switch member, and stop means 
extending transversely through said contact 
fingers and arranged and adapted to limit the 

60 

movement of said small area high pressure con 
tact members to positions slightly within the path 
of relative movement with said other switch finem 
ber whereby said contact fingers are prestressed. 

2. A switch comprising, in combination, a pair 
of Switch members mounted for relative move 
ment to open and close an electric circuit, a plu 
rality of contact fingers carried by one of said 

G5 switch members, a small area high pressure con 
tact portion extending from each of said fingers 
and constituting the sole contact engaging por 
tion with the other switch member, resilient 
means biasing said contact fingers, and stop 

0 means extending transversely through and limit 
ing the movement of said fingers to position said 
contact engaging portions carried thereby slightly 
within the path of relative movement with said 
other switch member, said other switch member 

5 being beveled sufficiently to move said contact 

engaging portions out of said path when the 
Switch is closed. 

3. A switch comprising, in combination, a pair 
of Switch members mounted for relative move 
ment to open and close an electric circuit, one of 
said switch members including a plurality of in 
dividually flexible contact fingers having a rela 
tively large cross-section in proportion to their 
length, a small area high pressure contact en 
gaging portion extending from each of said 
fingers and constituting the Sole contact engag 
ing portions with the other switch member, said 
small area contact engaging portions being dis 
posed in substantially a straight line, resilient 
prestressing means disposed out of the path of 
current flow through said contact fingers for 
biasing said contact engaging portions into high 
pressure contact engagement with said other 
switch member, and stop means extending trans 
versely through said contact fingers to limit the 
movement of Said contact engaging portions to 
positions slightly within the path of relative 
movement with said other switch member. 

4. A switch comprising, in combination, a pair 
of switch members mounted for relative move 
ment to open and close an electric circuit, One 
of said switch members including a flexible con 
tact finger arranged and adapted to engage the 
other switch member, the contact engaging por 
tions being limited to a small area of said contact 
finger and said other switch member, Solid silver 
insert means in said switch members forming the 
contact engaging portions in said Small areas, re 
silient means disposed to bias said contact finger 
into the path of relative movement of said switch 
members and to provide relatively high unit pres 
sure therebetween, stop means for limiting the 
movement of said contact finger to a position 
slightly inside of said path whereby said resilient 
means is prestressed before said other Switch 
member engages said contact finger, and addi 
tional stop means limiting the relative move 
ment of said switch members toward the Switch 
closed position to accurately align the silver in 
sert means carried by said switch members. 

5. A Switch comprising, in combination, an 
arm guided for movement in substantially a pre 
determined plane, a contact member adapted to 
be engaged by the arm with a wiping motion 
when the arm is moved to switch closing position, 
the contact engaging portions being limited to a 
Small area of said arm and said contact mem 
ber, silver inserts in Said arm and contact mem 
ber forming the contact engaging portions in said 
Small areas, resilient means disposed to bias said 
contact member into the path of movement of 
said arm and to provide a relatively high, unit 
pressure, stop means for limiting the movement 
of said contact member to a position slightly 
inside of said path whereby said resilient means 
is prestressed before said arm engages said con 
tact member, and additional stop means limiting 
the movement of said arm toward the switch. 
closed position to accurately align said silver in 
Serts. 

6. A switch comprising, in combination, a pair 
of Switch, members mounted for relative nove 
ment to open and close an electric circuit, one of 
said members including a pair of prestressed 
contact fingers, the other of said members in 
cluding a pair of spaced apart contact members 
for engagement with said contact fingers there 
between, silver inserts in said switch members 
forming the contact engaging portions therebe 
tWeen, and means extending transversely through 
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said contact fingers for limiting movement there 
of to positions slightly within the path of relative 
movement of Said switch members. 

7. A switch comprising, in combination, a pair 
of Switch members mounted for relative move 
ment to open and close an electric circuit, one of 
said members including a pair of spaced apart 
contactfingers, the other of said members includ 
ing a pair of spaced apart contact members for 
engagement with said contact fingers therebe 
tween, spring means biasing said contact fingers 
apart, and stop means extending transversely 
through said contact fingers for limiting move 
ment thereof apart. 

8. A switch comprising, in combination, a pair 
of spaced apart blades guided for movement in 
parallel paths, a prestressed bifurcated stationary 
contact member the branches of which in 
dividually engage the inner surfaces of said 
blades when they are noved to the Switch closing 
position, the contact engaging portions being 
limited to a small area of each branch of Said 
bifurcated contact members and corresponding 
areas on said blades, silver inserts in said blades 
and branches forming the contact engaging por 
tions in said Small areas, and stop means extend 
ing transversely through said branches for limit 
ing movement of said silver inserts carried there 
by to positions slightly within said paths of said 
blades. 

9. A switch comprising, in combination, a pair 
of spaced apart blades guided for movement in 
parallel paths, a bifurcated stationary contact. 
member the branches of which individually en 
gage the inner surfaces of said blades when they 
are moved to the Switch closing position, resilient 
means for biasing said branches into engage 
ment with said blades, and stop means extending 
transversely through said branches for limiting 
movement thereof apart. 

10. A switch comprising, in combination, a pair 
of Switch members mounted for relative move 
ment to open and close an electric circuit, one 
of said members including a pair of spaced apart 
bifurcated contactfingers, the other of said mem 
bers including a pair of spaced apart contact 
members for engagement with Said contact 
fingers therebetween, resilient means for biasing 
Said contact fingers into engagement with said 
contact members, and stop means extending 
transversely through said branches for limiting. 
movement thereof apart. 

11. A Switch comprising, in combination, a pair 
of spaced apart blades guided for movement in 
parallel paths, a bifurcated stationary contact 
member having bifurcated branches for in 
dividually engaging the inner Surfaces of Said 
blades when they are moved to the switch closing 
position, resilient means for biasing said bi 
furcated branches into engagement with said 
blades, and stop means extending transversely 
through said branches for limiting movement 
thereof apart. 

12. In combination for a switch having rela 
tively movable Switch members for closing an 
electric circuit, a pair of bifurcated prestressed 
Spaced apart contact fingers disposed to be car 
ried by one of said switch members for engage 
ment with the other switch member, the contact 
engaging portions being limited to a small area. 
of each branch of each of said bifurcated contact 
members and corresponding small areas on said 
movable Switch members, and means extending 
transversely through said fingers for limiting 
movement thereof apart. 

13. In combination for a switch having relar 
tively movable switch members for closing an 
electric circuit, a pair of prestressed spaced apart 
contact fingers disposed to be carried at One end 
by one of said switch members for engagement 5 
near the other end with the other Switch mem 
ber and having aligned apertures at said other 
end, and stop means slidably mounted in at least 
One of Said apertures and extending transversely 
through said apertures for limiting movement 10 
apart of Said fingers. 

14. In combination for a switch having rela 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried at one end by one 15 
of said Switch members and having aligned aper 
tures near the other end, means intermediate the 
ends of said fingers and extending outwardly 
therefrom to form Small area contact engaging 
portions with said other switch member, a coil 20 
Spring disposed coaxially with said apertures for 
biasing said fingers apart, and stop means slid 
ably mounted in said apertures and having headed 
ends for limiting the movement apart of said 
fingers to position said contact engaging por 
tions slightly within the path of relative move 
ment of said Switch members. 

15. In combination for a switch having rela 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried at one end by one 
of said switch members and having aligned 
apertures near the other end, contact means in 
termediate the ends of said fingers and extending 35 
outwardly therefrom to form small area contact 
engaging portions with said other switch mem 
ber, a coil spring disposed coaxially with said 
apertures for biasing said fingers apart, and a 
spacer having neck portions at each end slidably 
mounted in said apertures and having headed 40 
outer end portions to limit the movement apart 
of Said fingers to position said contact means 
slightly within the path of relative movement of 
said switch members, the diameter of the central 
portion of said spacer being slightly less than the 4 
internal diameter of said spring. 

16. In combination for a switch having rela 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried at one end by one 50 
of said switch members and having centrally. 
located aligned apertures near the other end, each 
of said fingers having slots extending from said 
apertured end toward said other end, contact 
means in each section formed by said slots to 
provide small area contact engaging portions with 
said other switch member, a coil spring disposed 
coaxially with said apertures for biasing said 
fingers apart, and stop means slidably mounted 
in said apertures and having headed ends for 60 
limiting the movement apart of Said fingers to 
position said contact means slightly within the 
path of relative movement of said Switch mem 
bers. 

17. In combination for a switch having rela- 65 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried at one end by one 
of Said Switch members and having centrally 
located aligned apertures near the other end, each 70 
of said fingers having slots extending from said 
apertured end toward said other end, contact 
means in each Section formed by said slots to pro 
vide small area contact engaging portions with 
said other switch member, a coil spring disposed 
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coaxially with said apertures for biasing said 
fingers apart, an in Wardly extending ridge on 
each of Said sections providing the sole engage 
ment With the ends of said spring whereby sub 
stantially point engagement is provided between 
Said Spring and said sections, and stop means 
slidably mounted in said apertures and having 
headed ends for limiting the movement apart of 
Said fingers to position said contact means slightly 
Within the path of relative movement of said 
Switch members. 

18. In combination for a switch having rela 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried at one end by one 
of said Switch members and having centrally lo 
cated aligned apertures, near the other end, each 
of said fingers having slots extending from said 
apertured end toward said other end, contact 
means in each Section formed by said slots to pro 
vide Small area contact engaging portions with 
said other switch member, a coil spring disposed 
coaxially with said apertures for biasing said 
fingers apart, an inwardly extending ridge on 
each of said sections providing the sole engage 
ment with the ends of said spring whereby sub 
stantially point engagement is provided between 
said spring and said sections, and a spacer having 
neck portions at each end slidably mounted in 
said apertures and having headed Outer end por 
tions to limit the movement apart of Said fingers 
to position said contact means slightly within the 
path of relative movement of said switch mem 
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bers, the diameter of the central portion of Said 
spacer being slightly less than the internal diam 
eter of said Spring. 

19. A terminal member for an electric circuit 
comprising, in combination, a Substantially U 
shaped contact member having aligned apertures 
centrally disposed near the ends of its branches, 
each branch having a longitudinal slot through 
its aperture forming two sections in each branch, 
contact means in each Section to provide a Small 
area contact engaging portion, a coil spring dis 
posed coaxially with said apertures for biasing 
said ends apart, a transverse ridge extending in 
wardly from each section in alignment with said 
apertures and providing the sole engagement with 
the ends of said spring whereby substantially. 
point engagement is provided between said spring 
and said sections, and stop means slidably 
mounted in Said apertures and having headed 
ends for limiting the movement apart of said 
branches. 

20. A terminal member for an electric circuit 
comprising, in combination, a substantially U 
shaped contact member having aligned apertures 
centrally disposed near the ends of its branches, 
each branch having a longitudinal slot through 
its aperture forming two sections in each branch, 
contact means in each section to provide a small 
area, contact engaging portion, a coil spring dis 
posed coaxially with said apertures for biasing 
said ends apart, a transverse ridge extending in 
Wardly from each section in alignment with said 
apertures and providing the sole engagement with 
the ends of said spring whereby substantially 
point engagement is provided between said spring 
and said sections, and a spacer having neck por 
tions at each end slidably mounted in said aper 
tures and having headed outer end portions to 
limit the movement apart of said branches, the 
diameter of the central portion of said spacer 
being slightly less than the internal diameter of 
said spring. 

1. 

21. In combination for a switch having rela 
tively movable switch members for closing an 
electric circuit, a pair of spaced apart contact 
fingers disposed to be carried by one of said 
Switch members and having downturned flexible 
end portions for contact engagement with the 
other switch member, bracket means interfitting 
with said contact fingers, resilient means react 
ing against said bracket means for biasing said 
end portions into contact engagement with said 
other switch member, and stop means for lim 
iting the movement of said end portions to posi 
tions slightly within the path of relative move 
ment of said Switch members. 

22. A switch comprising, in combination, an 
arm guided for movement in substantially a pre 
determined plane, a pair of spaced apart sta 
tionary contact fingers having downturned flex 
ible end portions for contact engagement with 
said arm, bracket means interfitting with said 
contact fingers, resilent means reacting against 
said bracket means for biasing said end portions 
into contact engagement with said arm, and stop 
means for limiting the movement of said end por 
tions to positions slightly within the path of 
Said arm. 

23. A Switch comprising, in combination, an 
arm guided for movement in Substantially a pre 
determined plane, a pair of spaced apart sta 
tionary contact fingers having inturned flexible 
end portions for contact engagement with said 
arm therebetween, a bracket interfitting with 
Said contact fingers, resilient means reacting 
against said bracket for biasing said end portions 
toward each other, and stop means for limiting 
the movement of said end portions to positions 
slightly within the path of said arm whereby said 
resilent means is prestressed. 

24. A contact member comprising, in combina 
tion, a pair of spaced apart contact fingers hav 
ing downturned flexible end portions for en 
gagement with a relatively movable cooperating 
contact member, bracket means interfitting with 
said contact fingers, resilient means reacting 
against said bracket means for biasing said flex 
ible ends in Opposite directions, and stop means 
for limiting the movement of said end portions 
to positions slightly within the path of relative 
movement of said contact members whereby said 
resilient means is prestressed. 

25. A contact member comprising, in combina 
tion, a pair of spaced apart contact fingers hav 
ing inturned flexible end portions for engage 
ment with a relatively movable cooperating con 
tact member therebetween, a bracket interfitting 
with said contact fingers, a spring. individual to 
each end portion and reacting against said brack 
et for biasing it into engagement with said mov 
able contact member, and stop means for limit 
ing the movement of said end portions to positions 
slightly within the path of relative movement of. 
said contact members whereby said springs are 
prestressed. 

26. A terminal member for an electric circuit 
comprising in combination, a substantially U 
shaped contact member having inturned flexible 
end portions for engagement with a relatively 
movable. Cooperating contact member therebe 
tween, a substantially U-shaped bracket secured 
within Said contact member, a coil spring inter 
posed between each branch of said bracket and 
each inturned end portion for biasing the latter 
toward each other, and stop means carried by 
said bracket for limiting the movement of said 
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inturned end portions to positions slightly with 
in the path of relative movement of said Contact 
members whereby said springs are prestressed. 

27. A terminal member for an electric circuit 
comprising in combination, a Substantially U 
shaped contact member having inturned flexible 
end portions for engagement with a relatively 
movable cooperating contact member therebe 
tween, a substantially U-shaped bracket Secured 

l0 within said contact member, a coil spring inter 

2,226,385 
posed between each branch of said bracket and 
each inturned end portion for biasing the latter 
toward each other, and stop means extending 
through the free ends of said flexible end portions 
for limiting the movement thereof to positions 
slightly within the path of relative movement of 

s 

Said contact members whereby said ends are free 
to float between the arms of said U-shaped 
bracket. 
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