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This invention relates to multi-blade knife 
switches of the type which carry relatively 
high currents. 

Knife switches have been proposed in 
5 which the contact elements have exceedingly 
small contact areas held in engagement un 
der relatively high unit pressures. By form 
ing the contact elements with protruding 
bosses which provide contact areas of the 

10 order of about one one-hundredth of a 
square inch, each pair of contacting bosses 
may safely carry currents of the order of 
two or three hundred amperes when the con 
tact pressure is such as to give rise to unit 

15 pressures of the order of 20,000 to 30,000 
pounds per square inch. Although the total 
pressure between the knife blade and jaws 
may becomparatively low, it will be ap 
parent that difficulty will be encountered in 

20 the manual operation of multi-blade knife 
switch which, for carrying currents of several 
thousand amperes, are provided with a plu 
rality of cooperating bosses or approximately 
point contacts. 

25 

the manual operation of such switches is 
facilitated by so arranging the several switch 
blades and their operating mechanism that 
contact surfaces are disengaged prior to the 

80 translation or angular movement of the knife 
blades, the disengagement being effected by 
movement in a direction substantially normal 
to the direction of translation of the blades. 
An object of this invention is to provide 

85 a knife switch which, though relatively 
light in weight, will carry a relatively large 
current. 
A further object is to provide a knife 

switch the current carrying contact surfaces 
40 of which are pressed together under ex 

tremely high unit pressure. 
A still further object is to provide a knife 

switch in which current carrying contact is 
not made until the blades have made a slight 
longitudinal movement from a preliminary 
closing position. 
These and other objects will be more fully 

disclosed in the following specification and 
the accompanying drawings, in which 

0 Figure 1 is a side elevation, showing, in 

In accordance with the present invention, 

closed position, a switch embodying the in 
vention, 

Figure 2 is a corresponding plan view, 
Figure 3 is an elevation showing the switch 

in preliminary open or preliminary closed 55 
position, 

Figure 4 is a fragmentary section taken 
on the line IV-IV of Figure 1, 

Figure 5 is a fragmentary section taken 
on the line V-V of Figure 3, 60 

Figure 6 is a fragmentary section taken 
on the line VI-VI of Figure 1, and 

Figure 7 is an elevation of the invention in 
open position. 

Referring to the drawings, the blades 1 65 
are adapted to be moved by the handle 2 into 
position between the jaws 3. The handle 2, 
mounted upon the blade 1 in a manner later 
to be described, has associated with it a lock 
ing device of known design and which forms 70 
no part of this invention. The locking de 
vice has a frame 4 attached to the bracket 5. 
Yieldingly pivoted within the frame is a 
latch 6 and a pin 7 fixed to the handle 2 is in 
position for cooperative engagement with the 75 
latch 6. A releasing element 8 on the handle 
2 will, upon downward movement when the 
handle is locked, engage with the latch 6 to 
release the pin 7. It is therefore seen that a 
continued downward movement of the han- 80 
dle 2 will first unlock and then open the 
switch. 
The switch jaws and also the pivotal sup 

port for the switch blades 1 are preferably 
of like construction and comprise a plurality 85 
of plates 3, 3, respectively, which are ar 
ranged in two groups, thus permitting the 
handle 2 to be arranged at the center of the 
switch. Each of the four groups of blades is 
mounted on a bracket 9 fixed to insulators 10 90 
that serve to support the switch upon an ap 
propriate base or panel 11. The blades of 
each group are held together by bolts and 
spacers 12, 12 respectively, and the two 
groups constituting, respectively, the switch 95 
jaws and the blade support are held in spaced 
Ballel relation by the bolts and spacers 13, 
Each group of the stationary jaw blades 3 

are yieldingly held between heavy resilient 100 



2 

washers 14 that are carried by yokes 15, bear 
ing pins 16 extending through the washers 
14 and seating in recesses in the outer blades 
3. The groups of supporting blades are sim 
ilarly held against spreading by the resilient 
washers 14, the pairs of washers being 
mounted upon bolts 16 which serve as pivots 
for the groups of knife blades 1... As shown 
in Fig. 6, the apertures 17 in the knife blades. 

10 are elongated to permit sliding as well asan 
gular motion of blades 1 on the bolts 16. 

Each knife blade 1 and the cooperating 
jaw and supporting blades 3,3' are provided 
with a plurality of protruding bosses 18. 

15 which engage, when the switch is closed, to 
restrict the engagement of the contacting 
members to exceedingly small areas. The 
protruding bosses may e formed by inserts, 
or cutting away the metal plates to leave 

20 raised bosses, but they are preferably formed 
by die stamping, as in the copend 
ing application of Musgrave, Serial No. 444 
579, filed April 15, 1930. The spring washers 
14, 14 and their respective supporting means 
are so designed that substantial pressure is 
exerted upon each group of knife blades and 
cooperating plates when the switch is closed. 
Due to the restriction of the contact areas, 
the unit pressure at contact areas may be of 
the order of 20,000 pounds per square inch. 
It will be apparent that considerable friction 
must be overcome in closing and in opening 
a switch of this general-type. 
In accordance with the present invention, 

the operating force and the stresses imposed 

30 

35 

on the switch are reduced materially by mov 
ing the blades axially at the end of the clos 
ing movement and at the beginning of the 
opening movement of the switch. 

40 For simplicity of operation, it is desirable 
that both the angular and the axial move 
ment of the blades shall result from a single 
manipulation of but one operating member, 
i. e., the handle 2 of the switch as above de 
scribed. These two movements of the blades 
may be derived from a simple angular move 
ment of the handle by the introduction of a 
cam or lever mechanism between the handle 
and the blades. The axial movement of the 
blades sets up relatively heavy reaction 
stresses on the switch jaws and the blade sup 
porting plates and, to reduce the effect of 
these reaction stresses, the blades may be di 
vided into two sets which move axially in op 
posite directions. One form of cam mecha 
nism for effecting these operations is shown 
in the drawings. . . . 
A pair of bolts or supporting rods 19 ex 

tend through the handle 2 and have fixed 
thereto plates 20 that lie between the pair 
of blades 1 which are at each side of the cen 
terline of the switch. The plates 20 are piv 
oted upon the pin 21 that extends through 
both pairs of blades 1, being seated in elon 

of gated slots 22 which thus provide a loose piv 

45 

50 

55 
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otal connection between the handle 2 and the 
knife blades. Each plate 20 has a pair of 
parallel slots 23 and the sliding blocks 24 in 
the respective slots constitute bushings for 
pins 25that arefixed to the respective blades 
1. When the switch is inclosed position, as 
shown in Fig. 1, the axes of the slots 23 are 
approximatelygonal to the longitudinal. 
axis of the knife blades, and for each pair of, blades the pins 25.lie...at opposite sides of 
the rod 21 that provides the pivotal connec 
tion between the handle 2 and the blades 1. 
The blades of each pair are therefore moved 
axially in opposite directions by the lever 
and cam mechanism, thereby reducing the 
stresses imposed upon the insulator pillars or 
other jaw supports. 
A spring 26 is connected between handle 2 

and a pin 27, fixed to blades 1, to exert a force 
tending to move handle 2 to open the switch. 
Assuming the switch to be in closed posi 

tion, the several parts have the relative ar 
rangement depicted in Figs. 1, 2, 4 and 6. 
To open the switch, a pullis exerted on the 
ring 8 of handle 2 and the first effect of such 
a force is to release the locking pin 7 from 
latch 6, in the known manner. The pull ap 
plied to ring 8 then tends to move the blades 
1 angularly to open the switch, but this angu 
lar movement of the blades is resisted by the 
friction due to the high pressure contacts. 
The handle 2 thereforé pivots about the axis 
of the rod 21, thus rotating the cam plates 20 
and exerting pressure upon the slides or bush 
ings 24 to force the several pins 25 away from 
the rod 21. As the pins 25 partake of this 
movement, the knife blades 1 are moved 
axially to separate the several pairs of co 
operating contact bosses 18, as shown in Fig. 
5. Due to the mechanical advantage secured 
by the cam action of slots 23 and the cooper 
ating elements 24, as well as the leverage af 
forded by handle 2, this separation of the 
contact surfaces may be effected by forces 
substantially less than those which would be 
required if the blades were moved angularly 
to separate the contacts. As soon as the re 
spective contacts separate, the friction is sub 
stantially eliminated and the force required 
to rotate the blades 1 on pin 16 is compara 
tively small. The spring 26 normally E. 
the plate 20 in such position that the blades 
1 of each pair have their contacting bosses 
18 out of transverse alinement. 
In closing the switch, the spring 26 pre 

vents longitudinal movement of the blades 
1 until the required angular movement of 
the blades 1 is completed. When the angular 
movement of blades 1 is arrested by the flange 
on the bracket 6 of the jawsupport, or by 
other appropriate stop means, the plates 20 
rotate about the pin 21 to force the blades 1 
longitudinally thereby completing the clos 
ing movement of the switch. As there is but 
little resistance to the initial angular move 
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ment of the switch blades, even a relatively 
small force is sufficient to impart a high 
angular velocity to blades, and the kinetic 
energy of the moving blades facilitates the 
longitudinal movement which completes the 
closing of the switch. 

It will be apparent that the invention is 
not limited to the specific construction which 
is herein described and illustrated, as other 
forms of mechanisms may be employed to fa 
cilitate the opening and closing movement of 
switches in which the contacts are engaged 
under high pressure. 
We claim: 
1. In a switch of the knife blade type, a 

blade, means providing a pivotal support 
for said blade, a switch jaw comprising mem 
bers having opposed faces between which 
said blade may be moved, and bosses project 
ing respectively from the opposed faces of 
said members and from said blade to restrict 
the contact area when said switch is closed. 

2. In a switch of the knife blade type, a 
blade, means providing a pivotal support for 
said blade, a switch jaw comprising members 
having opposed faces between which said 
blade may be moved, bosses projecting from 
the opposed faces of said jaw and from said 
blade to restrict the contact area to the en 
gagement of said bosses when the switch is 
closed, and resilient means tending to so posi 
tion said jaw members that the distance be 
tween the bosses thereon is less than the thick 
ness through said blade at the bosses thereon. 

3. The invention as set forth in the next 
preceding claim, wherein said supporting 
means permits movement of said blade longi 
tudinally of its axis, in combination with a 
handle loosely pivoted on said blade, and 
means between said handle and blade for ef 
fecting longitudinal movement of said blade 
to disengage said cooperating bosses prior 
to angular opening movement of said blade 
and to engage said bosses at the end of the 
angular closing movement of said blade. 

4. In a switch of the knife blade type, the 
combination with a plurality of spaced par 
allel knife blades, a plurality of spaced par 
allel jaw members, means supporting said 
blades for pivotal movement into and out of 
the gaps between said jaw members, and co 
operating bosses projecting from the opposed 
faces of said blades and jaw members to re 
strict the contact area of said switch, said 
bosses on each blade being in transversealine 
ment, and resilient means establishing a high 
contact pressure when said bosses are engaged 
to restrict the contact area, of operating 
means for moving one of said blades to dis 

CO engage the bosses thereof from the cooperat 
ing bosses of the adjacent jaw members prior 
to the angular movement of another blade. 

5. In a switch, a set of parallel jaw mem 
bers, a blade, contact bosses on the opposed 
faces of said jaw members and said blade, 

3 

means supporting said blade for annular and 
for longitudinal movement, and operating 
means effective upon closing movement there 
of to turn said blade angularly to position the 
same within said jaw members and there 
after to effect longitudinal movement of said 
blade to engage the bosses of said jaw mem 
bers and said blade. 

6. In a switch, the combination with a 
switch jaw, a switch blade, a pivotal support 
for said blade, cooperating bosses on said jaw 
and blade restricting the contact area be 
tween said jaw and blade, and resilient means 
establishing a high unit contact pressure be 
tween said cooperating bosses when said 
switch is closed, of a handle for moving said 
blade angularly on said support to move said 
blade into and out of said jaw, and means be 
tween said handle and blade for effecting lon 
gitudinal movement of said blade at the end 
of the closing movement and the beginning 
of the opening movement of said switchblade. 

7. In a switch, a contact jaw comprising 
members having opposed faces, a knife blade, 
means supporting said blade for angular 
movement into and out of said jaw and for 
longitudinal movement, cooperating projec 
tions on said members and blade restricting 
the contact area of said switch when said pro 
jections are alined, resilient means tending 
to maintain said blade at such position within 
its range of longitudinal movement that said 
projections will not be alined when said blade 
is moved angularly on said supporting means 
to enter said jaw, and operating means for 
moving said blade into position within said 
jaw and for thereafter moving said bladelon 
gitudinally to effect engagement of said pro 
jections. 

8. In a knife switch, a set of jaws, a blade, 
means to rotatively move said blade to a pre 
liminary closing position and to impart a 
longitudinal movement to said blade to com 
plete the closing operation, and means com 
prising resilient members acting upon said 
jaws and cooperating bosses on said blade and 
jaws for establishing limited contact areas 
engaged under high unit pressure at the close 
of the longitudinal movement of said blade. 

9. In a switch, the combination with con 
tact elements comprising a plurality of 
spaced parallel jaw members and a plurality 
of knife blades, means supporting said blades 
for angular and for longitudinal movement, 
and operating means effective to move said 
blades angularly into preliminary closing 
position and thereafter to move said blades 
longitudinally, of contact bosses upon the op 
posed faces of said blades and jaw members, 
said bosses being so positioned that the bosses 
on the respective contact elements engage 
only at the close of said longitudinal move 
ment of said blades. 

10. The invention as set forth in the pre 
ceding claim, wherein said operating means 
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4. 

comprises a handle loosely pivoted upon said 
blades, spring means yieldingly holding said 
blades at that limit of their range of longi 
tudinal movement which prevents engage 
ment of the contact bosses, and cam means 
between said blades and handles for effecting 

0. 

5. 

20 

25 

longitudinal movement of said blades upon 
continued movement of said handle after the 
said blades complete their angular movement 
into position between said jaw elements. 

11. In a switch of the knife blade type, the 
combination with spaced parallel jaw mem 
bers, a knife blade, and a support for said 
blade comprising spaced parallel members 
and a pivot pin carried by said members and 
extending through an aperture in said blade, 
of resilient means for yieldingly pressing said 
jaw members and said plates towards said 
blade, alined projections on the opposed faces 
of said blade, and alined projections upon 
the opposed faces of said jaw members and 
of said plates, the respective projections be 
ing so positioned that the projections on said 
blade are alined with cooperating projections 
on said members and plates only when the 
switch is closed. 

30 

35 

C) 

12. In a switch of the knife blade type, 
two sets of longitudinally alined, spaced 
parallel plates, one of said sets constituting 
switch jaws, a pin extending through the 
other set of plates, switch blades pivotally 
Supporting upon said pin, said blades being 
slotted longitudinally to permit longitudinal 
movement of said blades on said pivot pin, 
operating means including a handle loosely 
pivoted upon said blades and cam means be 
tween said handle and blades, spring means 
normally retaining said handle and blades at 
one limit of their range of relative angular 
movement, and cooperating bosses on said 
blades and each of said sets of plates, said 
bosses being engageable only when said blades 
are moved angularly into position between 
said jaws by said handle and said cam means 
has moved said blades longitudinally. 

13. The invention as set forth in the next 
preceding claim, wherein said cam means 
comprises a plate fixed to said handle, said 
plate extending between two adjacent blades 
and having two parallel slots, pins secured 
to said adjacent blades and engaged in the 
respective slots. 

14. The invention as set forth in claim 12 
wherein said sets of plates are divided in two 
groups at opposite sides of the center of said 
switch, and said handle is arranged between 
the two said groups. 

15. The invention as set forth in claim 12, 
wherein said cam means moves one of said 
blades longitudinally in one direction and 
another of said blades longitudinally in the 
opposite direction at the final closing and at 
the initial opening movement of said switch. 

16. In a switch, a support, two sets of 
contact elements carried by said support, a 

1,908,848 

plurality of switchblades, means supporting 
said blades on one of said sets of contact 
elements for axial movement and for trans 
latory movement, and operating mechanism 
for imparting translatory and axial move 
ment to said blades to move the same into and 
out of engagement with said second set of 
contact elements, said mechanism including 
means for moving one of said blades axially 
in a direction opposite to that of the axial 
movement of another of said blades. 

17. A switch comprising a pair of contact 
members and means mounting the same for 
relative movement into mutual engagement; 
said members being each provided with raised 
contact surfaces engaging, when the switch is 
fully closed, to restrict the contact of the said 
members to an order not substantially greater 
than that of line contacts. 

18. A switch comprising a hinge element, 
a blade pivoted thereon, and a contact mem 
ber, said blade and contact member being pro 
vided with cooperating raised contact por 
tions which engage to restrict the engagement 
of said blade and contact member to the order 
of point contacts when said switch is closed. 

19. A switch comprising a hinge member, a 
blade pivoted thereon and a contact member, 
said blade and said member being each pro 
vided with raised contact surfaces restricting 
the engagement of said blade and member to 
the order of point contacts when the switch is 
closed. 

20. In a high contact pressure switch, a 
hinge, a blade member pivoted to said hinge, 
a contact member engaged by said blade 
member when said switch is closed, one of 
said members being resilient and bifurcated 
to provide sections lying at opposite sides of 
the other member, and raised contact surfaces 
on each of said members for limiting the en 
gagement of adjacent faces of said members 
to a plurality of substantially point contacts 
when said switch is closed. 

21. In a high contact pressure switch, a 
tongue, a bifurcate blade element, means 
mounting said blade element for rotation into 
engagement with said tongue, and cooperat 
ing, raised contact means on said blade ele 
ment and said tongue for providing contact 
areas between said switch elements substan 
tially of the order of point contact when said 
blade element is in engagement with said 
tongue. 

22. In a high contact pressure switch, a 
pair of spaced blades, means mounting said 
blades for rotation about an axis, means con 
necting said blades for simultaneous move 
ment, a tongue disposed in the path of said 
blades for engagement therewith, said tongue 
and blades being provided with raised contact 
surfaces disposed to restrict the contact area 
of said blades and tongue when the switch is 
closed. 

23. In a high contact pressure switch, a 
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pair of spaced blades, means mounting said 
blades for rotation about an axis, means con 
necting said blades for simultaneous move 
ment, a tongue disposed in the path of said 

5 blades for engagement therewith, said tongue 
and said blades being provided with raised 
contact surfaces disposed to restrict the con 
tact area of said blades and tongue, when the 
switch is closed, to an order substantially less 

10 than that of the transversely alined surfaces 
of said blades and tongue. 

24. In a switch, a blade, a hinge member 
supporting said blade for pivotal movement, 
a terminal cooperating with said blade, means 

5 restricting the contact area of said hinge 
member and blade to an order of not sub 
stantially more than line contact when the 
switch is closed, means resiliently pressing 
said hinge member and blade together, and 

20 means for reducing the pressure on said hinge 
member and blade when the switch is in open and partially open position. 

25. In a switch, a blade, a hinge member on 
which said blade is pivoted, a resilient jaw 

25 member, contact bosses on said hinge member, 
cooperating contact bosses on said blade for 
engagement with said first contact bosses only 
when said switch is in substantially closed position. 

In testimony whereof, we affix our signa 
tures. 

CARL G. KOPPTZ. 
HEMSLEY B. MASSEY. 
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