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5 Claims. 

This invention relates to Switches for electric 
currents and has for One of its objects to pro 
vide an electric switch having improved elec 
trical contacts at the Switch connections. 
A further object is to provide a Switch which 

5 will carry heavy electric currents without undue 
heating. 
A further object is to provide a SWitch in 

which heavy currents will not open the Switch 
or break the electrical connection. 
A further object is to provide a Switch which 

shall be of improved construction and conven 
ient and reliable in operation. 
Other objects and advantages Will appear 

from the following description. 
The invention is exemplified by the combi 

nation and arrangement of parts shown in the 
accompanying drawings and described in the 
following specification, and it is more particu 
larly pointed out in the appended claims. 
In the drawingS: 
Fig. 1 is a vertical sectional view of a portion 

of a switch showing one embodiment of the 
present invention. 

Fig. 2 is a section on line 2-2 of Fig. 1. 
Fig. 3 is a view similar to Fig. 1 showing a 

Somewhat modified form of Switch. 
Fig. 4 is a section on line 4-4 of Fig. 3. 
Fig. 5 is a view similar to Fig. 1 showing the 

invention applied to a rectangular bus bar. 
30 Fig. 6 is a section on line 6-6 of Fig. 5. 

Fig. 7 is a fragmentary section showing an 
other form of the invention. 

Fig. 8 is a section on line 8-8 of Fig. 7. 
Fig. 9 is a view similar to Fig. 7 showing 

35 another modification. 
Fig. 10 is a section on line 10-10 of Fig. 9. 
In disconnecting switches used for heavy cur 

rents, it is frequently difficult to provide a 
switch of ample current carrying capacity which 

40 will operate satisfactorily over long periods of 
time. In switches as heretofore constructed, 
the resistance of the contact between SWitch 
points frequently increases to Such an extent 
that the switch becomes overheated. In many 

45 switches considerable space is required for the 
operating mechanism and in some types, it is 
difficult to segregate the different phases of a 
polyphase circuit because of the Operating 
mechanism. 
In the present invention the usual difficulties 

or limitations are largely or entirely removed, 
resulting in an improved type of disconnecting 
switch. The general features of the Switch are 

55 applicable not only to the lower voltages but to 
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(CI. 200-48) 
very high voltages as well. The invention, how 
ever, has its principal advantages where heavy 
contacts are desired and where it is desirable 
to avoid undue strain upon the supporting insu 
lators. The present invention also provides a 60 
construction in which short circuits will not 
tend to cause the switch to open, which tend 
ency is frequently Serious in the case of knife 
SWitches. : 

In the form of the invention shown in Fig. 65. 
1, tubular bus conductors 10 and 1 are mounted 
On insulators 12 and 13 by Switch terminals 
14 and 15, which terminals are clamped to the 
ends of the bus bars by clamping bolts 16. The 
terminals 14 and 15 are electrically connected 70; 
When the SWitch is closed, as shown in the draw 
ings, by a Switch blade or plunger 17 mounted 
to slide in the bus 10 and to enter the end of 
the bus 11. Spiders 18 and 19 are secured to the 
interior of the blade 17 in spaced relation to 75 
each other, and a shaft 20 extends freely through 
central openings in the spiders. The rear end 
of the Shaft 20 is threaded at 21 into the end 
of a rack 22 which is driven by a pinion 23 
mounted on a shaft 24, which shaft also carries S0, 
a gear 25. The gear 25 is driven by a pinion 
26 mounted on a shaft 27, the shaft 27 being 
connected through an insulating coupling with 
any Suitable driving mechanism. The drive may 
be either manual or notor Cperated and is 85 
usually located at a distance from the switch 
and may be Outside of the bus compartment. If 
the Switch is motor driven, the motor may be 
provided with any suitable form of remote con 
trol, if desired. A. Support 28 is fixed to the 90. 
shaft 20 adjacent the end of the rack 22 and is 
slideably supported in the interior of the Switch 
blade 7. A Wedge block 29 freely surrounds 
the shaft 20 in front of the Support 28 and is 
Ul'ged for Wardly by a Spring 30 which beats 95 
against the rear of the block 29 and abuts 
against the support 28. The forward movement 
of the Wedge block 29 is limited by a coliar 
31 fixed to the shaft 20 and a spacing sleeve 
32 interposed between the collar 31 and the 100 
wedge block 29. A carrier 33 is provided with 
forwardly extending arms 34 guided in channels 
35 at the corners of the wedge block 29. Rollers 
36 are journaled between the arms 34 and 
mounted to travel on the inclined faces 37 of 105 
the wedge block 29. The carrier 33 is pressed 
forwardly by a spring 38 of less strength than 
the spring 30. Complementary Wedging blocks 
39 are Secured to the interior of the Switch 
blade 17 in registration with the respective ll 0 
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2 1,968,869 
Wedging faces of the block 29 so that the ad 
jacent faces of the cooperating wedging blocks 
are Substantially parallel and engage opposite 
portions of the rollers 36. 

It will be seen that if the block 29 is moved 
forWardly while the Switch 17 is stationary, the 
rollers 36 would exert an outward force on the 
blocks 39, tending to spread the Switch blade 
17. The blade 17 is provided with slots 40 of 
limited length to permit the blade to be ex 
panded into close electrical contact with the 
interior of the bus bar 10 within the switch 
terminal 14. When the wedge block 29 is moved 
forward, the rollers 36 will travel on the re 
spective complementary faces so that the car 
rier 33 will move forwardly only half as fast as 
the wedge block 29. The spring 38 will thus 
be compressed to permit of the differential move 
ment between the carrier 33 and the wedge 
block 29. 

Forward movement to close the Switch blade 
17 is imparted to the blade from the rack 22 
and shaft 20 by means of a spring 41 which 
bears against the Spider 19 and against the 
collar 31 on the shaft 20. A spacer sleeve 42 also 
bears against the collar 31 and against a bear 
ing disk 43. The disk 43 engages springs 44 and 
45, similar to springs 30 and 38 respectively, 
which operate a forward wedging block 46 sin 
ilar to the block 29. The Wedging block 46 co 
Operates with a carrier 4, rollers 48 and con 
plementary Wedging blocks 49 for spreading the 
forward end of the switch blade within the 
terminal 15 in a manner similar to the opera 
tion of the block 29 in the terminal 14. A pair 
of limiting rods 50 are fixed to the Spider 18 at 
their forward ends and are disposed at opposite 
Sides of the rack 22 and have sliding connection 
with a stop 51 secured to the bus bar 10. 
When it is desired to close the switch, the pin 

ion 23 is rotated to move the rack 22 forwardly 
which operates through the Spring 41 and spider 
19 to move the blade 17 across the gap be 
tween the terminals 14 and 15 and project the 
end of the blade into the interior of the bus bar 
11 within the terminal 15. The blade is guided 
into positionrby a conical mouth 52 in the termi 
nal 15. The rods 50 will be carried forwardly 
until the nuts 53 on the ends of the rod are 
arrested by the stop 51 which will, in turn, 
arrest the forward movement of the Spider 18 
and the switch blade 17. As the rack 22 con 
tinues to move forwardly, the Spring 41 may 
be compressed, permitting the shaft 20 to con 
tinue to travel after the arrest of the blade 17. 
The forward movement of the shaft 20 will 
compress the SpringS 30 and 44 and force the 
wedging blocks 29 and 46 between the wedging 
blocks 39 and 49 respectively, Secured to the 
interior of the blade 17. The Springs 38 and 
45 Will permit differential movement of the roller 
carriers and their respective wedging blocks st 
that the rollers will have rolling connection at 
their opposite sides with the cooperating faces 
of the respective wedging blocks. The wedging 
movement will expand the blade within the re 
spective Switch terminals So as to produce elec 
trical connection between the blade and termi 
inals without producing any stress upon the Sup 
porting insulators 12 and 13. 

In the modification shown in FigS. 3 and 4, 
the rack 22 is replaced by a hollow externally 
threaded shaft 55 which is operated by a worm 
drive 56 and 57, the wheel 57 being provided 
with internal threads meshing With the threads 

on the shaft 55. The shaft 55 is held from ro 
tation by a key 58. A stop rod or bar 59 eX 
tends through the center of the shaft 55 and is 
provided with a stop plate 60 arranged to en 
gage a fixed boss 61. The forward end of the 80 
stop rod 59 is connected to a spider 62 by 
means of a bar 63. The spider 62 is fixed to 
the blade 17 in a manner similar to the spider 
18 in Fig. 1. The shaft 55 is fixed to the shaft 
20 by a yoke 64 which straddies the block 63. 85 
The wedging block 65 is conical in shape in 
stead of rectangular and the corresponding 
Wedging blocks 66 form a cooperating surface 
concentric with the surface of the block 65. 
Ball bearings 67 are interposed between the 90 
Wedging members 65 and 66 and are held by a 
ball retainer 68 mounted on the carrier 69. The 
operation of the invention in Figs. 3 and 4 is 
Similar to that in Figs. 1 and 2 except that the 
Worm drive provides a positive lock for the 95 
SWitch blade, and the roller bearings between 
the Wedging members are in the form of balls 
instead of cylindrical rollers and travel on con 
ical rather than plain surfaces. 

FigS. 5 and 6 show a form of the invention 100 
adapted for rectangular bus bars instead of , 
cylindrical bars, as shown in Figs. 1 to 4 in 
clusive. As shown in Figs. 5 and 6 the terminals 
70 and 71 are rectangular in shape in order to 
receive the plates 72 and 73 which form the 105 
rectangular bus bars. The other construction 
is like that of Figs. 1 and 2 except that the 
outer Wedging members 74 have plain outer 
faces instead of curved faces, as in Figs. 1 and 
2. Rollers 76 and 77 are mounted in the lower 110 
portions of the terminals 70 and 71 respectively 
to Support the SWitch as it moves into open and 
closed position, and thus prevent the switch 
blade from dragging in the terminals. Pin 
type insulators 78 may be used for -supporting 115 
the Switch terminals instead of the post type 
insulators, shown in Figs. I and 3. The rollers 
76 and 77 are spring held against the switch 
blade so as to yield and permit expansion of 
the blade under the wedging action of the roll- 120 
erS 36. - 

In the form of the invention shown in Figs. 
1, 2, 5 and 6 the spring rollers insure contact 
at all sides of the switch blade. If one pair of 
rollers opposite each other come into contact 95 
ahead of the other pair of rollers at 90° thereto, 
the roilers first to contact will yield sufficiently 
to permit the additional forward movement of 
the wedging block to bring the second pair of 
rollers into bearing. If there were no com- 130 
pensating means provided, it might sometimes 
happen that the bearing would be confined to 
One pair of oppositely disposed rollers. By the 
use of the resilient rollers, however, sufficient 
flexibility is provided to insure pressure on all 135 
four Sides of the Switch contact. 
Compensating means is also provided for in 

Suring good electrical connection at both ends 
of the Switch blade with the respective switch 
terminais. If the wedging connection with one 14e 
terminal comes into operation first, the oper 
attilig rod 20 is not brought to a positive stop 
but the Spring interposed between the wedge 
block and the rod provides leeway to permit 
Sufficient additional movement of the rod to 145 
bring the other wedging block into operation. 
When the Switch is finally closed, both wedg 
ing blocks are held in position by spring action, 
thus insuring good electrical connection with 
both Switch terminals. 150 
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In the form of the invention shown in FigS. 
and 8, instead of relying upon Spring rollers 

to compensate for inequalities in the operation 
of the two pairs of Wedging rollers, each pair 
of rollers is Separately actuated. In this con 
struction the bus bar is formed of angles 80 
disposed at opposite Corners of a Square tubular 
member and the Switch blade is also formed of 
a plurality of angle bars 81 which fit into the 
respective angle bars 80. Angle blocks 82 are 
Secured to the inner sides of the angle bars 8 
in position to register With the respective ter 
minal members 83 when the SWitch is in closed 
position. The blocks 82 are each provided with 
inner inclined surfaces 84 and the angle bars 
81 are so mounted on their Spiders 85 and 85 
that they can be moved out Wardly a Sufficient 
amount to insure firm pressure between the 
outer Surfaces of the bars 81 and the inner 
Surfaces of the bars 80. The pairs of oppositely 
disposed blocks 82 are provided with Wedging 
memberS 87 and 88 respectively. The hori 
Zontal wedging member 88 is provided With 
braces or arms 89 which extend through the 
wedging member 87 but are free from contact 
therewith so that the respective wedging mem 
bers 87 and 88 are free to move longitudinally 
of the SWitch independently of each other. The 
wedging member 87 is pressed forwardly by 
springs 90 while the wedging member 88 is 
pressed for Wardly by a Separate pair of Springs 
91. The Springs 90 and 91 are all moved by 
the Supporting slide 92 which is Secured to the 
operating shaft 20, in the Same manner as the 
Slide 28 in Fig. 5. The independent spring op 
eration of the two Wedging members insures 
firm engagement of all of the angle blocks 82 
with their respective angle blocks forming the 
plate of the Switch. Rollers 93 aire interposed 
between the Wedging members and angle blocks 
and are held in place by retainers 94, each of 
which is urged forward by a spring 95 of con 
siderably less strength than the springs 90 so 
as to provide for differential movement between 
the rollers and the respective wedging mem 
bers. 

In the modification shown in Figs. 9 and 10, 
the bus bars are formed of channel bars 96 
arranged opposite each other and the switch 
blades are also formed of channel bars 97 air 
ranged to fit Within the channel bars 96. 
Wedging blockS 98 are secured to the inner face 
of the Switch bars 97 and a single wedge mem 
ber 99 provided with opposite wedging faces 
cooperating With the roles 100 to force the 
channel bars OutWardly into good electrical 
contact with the bus bars 96. In this case it is 
unnecessary to compensate for oppositely dis 
posed pairs of Wedging 'ollers because only a 
Single pair is necessary for each Switch terminal. 

I claim: 
1. An electric SWitch comprising a contact 

member, a pair of Wedging members for operat 
ing Said contact member, rollers interpoSed be 
tween said Wedging members, a holder for said 
rollers, and a yielding connection between said 
holder and said Wedging members to permit rel 
ative movement of Said holder relative to Said 
wedging members when said rollerS travel on 
said wedging memberS. 

3. 
2. A heavy current electric switch comprising 

spaced terminals each having a blade opening 
therein, a blade for spanning the Space between 
said terminals, a drive for moving said blade 
into position to engage both of Said terminals, 
means other than said terminals for arresting 
said blade at the limit of its movement, a Spring 
interposed between said blade and said drive to 
permit further movement of Said drive after 
the arrest of said blade, a pair of separately 
movable devices actuated by said drive during 
the movement thereof Subsequent to the arrest 
of said blade for pressing said blade into close 
contact with the respective terminals, and 
springs interposed, one between said drive and 
each of Said Separate devices, respectively for 
permitting independent movement of Said sepa 
rate devices by said drive. 

3. A Switch comprising Spaced terminals each 
having a blade opening therein, an expansible 
blade for bridging the space between said open 
ings, a self-locking worm drive for moving said 
blade into position to engage both of Said ter 
minals, a spring interposed between said drive 
and said blade for permitting extra movement 
of said drive after said blade has reached its 
limit of movement, separate Wedging devices 
actuated by Said drive, during Said extra, move 
ment, for expanding Said blade in Said open 
ings respectively, and Springs interposed be 
tween said drive and said Wedging devices re 
Spectively for permitting independent Operation 
of said Wedging devices to insure good electrical 
contact between Said blade and each of Said ter 
rainal members. 

4. A Switch comprising spaced terminals each 
having a blade opening therein, an expansible 
blade for bridging the Space between said open 
ings, a Self-locking Worm drive for moving said 
blade into position to engage both of said ter 
minals, a spring interposed between said drive 
and said blade for permitting extra movement 
of Said drive after said blade has reached its 
limit of movement, wedging devices actuated by 
said drive during said extra movement for ex 
panding said blade in said openings respectively, 
Springs interposed between Said drive and Said 
wedging devices respectively for permitting in 
dependent operation of said Wedging devices to 
insure good electrical contact between said blade 
and each of said terminal members, rollers in 
terposed between each of said Wedging devices 
and said blade, and springs for moving Said roll 
ers in unison with Said Wedging devices into op 
erative position but permitting movement of 
Said rollers relative to Said Wedging devices dur 
ing operation of said Wedging devices. 

5. The combination. With a pair of electric 
Switch terminals, of a blade for connecting said 
terminals, a drive for moving said blade into 
cooperative relation with both of said terminals, 
separate devices actuated by Said drive for ex 
panding said blade to make close contact with 
each of said terminals respectively, and Spring 
connection between each of Said devices and 
said drive for effecting operation of Said de 
vices independently of each other. 
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