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Claims. 

The present invention relates to high tension 
switch mechanism, and more particularly to a 
high contact pressure switch which is adapted for 
direct exposure to atmospheric conditions. 
The method employed for introducing the mov 

able element into the switch jaws and thereafter 
rotating the same to Secure a high contact pres 
sure is similar to the method employed in the 
switch construction described in my prior Pat 
ent, No. 1,560,998, November 10, 1924. In my 
prior patent, I have described a contact element 
of non-circular transverse cross-section which is 
held in inclined position during the introduction 
of the non-circular element into the space be 
tween the switch jaws, the final closing move 
ment of the switch effecting the rotation of the 
non-circular element to bring its major dimen 
sion transversely of the Switch jaws. 
An object of the invention is to provide a 

simple and relatively inexpensive construction 
for effecting the introduction of a flattened con 
tact element within a switch jaw, and thereafter 
rotating the contact element to position the same 
transversely of the Switch jaw. A further ob 
ject is to provide a high contact pressure Switch 
in which the movable elements have the general 
form of a, toggle linkage, the toggle linkage being 
adapted to position the contact element within 
the switch jaw, and to effect relative angular 
movement of the contact element and the SWitch 
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jaw during the final closing movement of the 
Switch. 
These and other objects of the invention will 

be apparent from the following description. When 
taken with the accompanying drawings in which: 

Fig. 1 is a side elevation of a disconnect SWitch 
embodying the invention; 

Fig. 2 is a front elevation of the Sane; 
Fig. 3 is a side elevation of a rocker SWitch. 

embodying the invention; and 
Fig. 4 is a diagram of a Switch jaw and refer 

ence planes and axes which are referred to in 
the specification and claims. 
In the drawings, the numeral identifies a base 

plate of channel form upon which are mounted 
the insulator columns 2, 3, which carry the re 
spective contact members of the Switch. The 
customary metal cap 4 of the insulator 2 is pro 
vided with a plate 5 for receiving a terminal and 
with a contact lug 6 of soft metal which co 
operates with the spring arm 7 to provide the . 
two parallel members of a Switch jaw. 
The insulator column 3 carries blade 8 for 

connection to a line terminal and a lug 9 upon 
which are pivotally mounted the straps 10 which 
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form the Switch blade. The upper ends of the 
straps 10 are connected by a bolt 11 which pro 
vides a pivotal support for the lower end of a 
contact arm 12 which terminates in a flattened 
contact element 13. The contact arm is pro 
vided with the usual apertured lug 4 for receiva 
ing the end of an operating rod, and a spring 15 
is connected between the parts 0 and 12 for nor 
mally retaining the linkage in the “broken' 
position which is shown in dotted lines in Fig. , 
To limit the relative angular movement of the 
links 10, 12 of the toggle linkage, the parts are 
provided with cooperating stop members 16, i. 
respectively. 
the operation of the switch will be apparent 

from Fig. i. When upward pressure is applied . 
to the operating lug 14, the blade and contact 
arm 12 move as a unit about the lug 9 until the 
flattened contact head 13 engages, the contact 
member 6 of the switch jaw. The continued ap 
plication of the upward pressure causes the toga 
gle linkage to flatten and the spring 15 yields to 
permit, the combined sliding and rotary nove 
ment of a flattened contact 13 within the switch 
jaw. The maximum dimension of the contact 
element 13 is so chosen, with reference to the 
transverse width of the switch jaw, that the coin 
tact element is tightly wedged between the oppo 
site sides of the jaw when the switch members 
occupy their final position, as shown in Fig. . 
The exact form of the flattened contact element 
is subject to wide variation. The essential re 
quirement is that the contact element shal; have 
such cross-section, on planes normal to its axis 
which is parallel to the axis of the pivotal Sup 
port 11, that the width of the projection of the 
element upon the basal plane of the jaw varies 
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With the angular adjustinent of the element about 
the pivotal Support 1. 
The location of the plane which have desig 

nated as the basal plane will be apparent from 
Fig. 4, which is a perspective view of a simple 
switch jaw formed by bending the ends A of a 
metal strap at right angles to the central or base 
portion B of the strap. As indicated by the 
legends on this view, the basal plane includes the 
base B and is normal to the longitudinal axis of 
the switch jaw; the medial plane of the jaw is 
that plane through the longitudinal axis which is 
parallel to the jaws A, and the transverse plane 
passes through the longitudinal axis and is nor 
mal to the basal and medial planes. • 
While the switch jaw formed by the soft meta 

contact 6 and spring arm differs substantially 
from the simplified jaw structure shown in Fig. 
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4, the same reference planes and axes apply 
equally well to any switch jaw of the same gen 
eral construction. 

During the final closing movement of the 
Switch, the flattening of the toggle linkage car 
ries the contact element 13 into the jaw by a 
translatory motion substantially along the longi 
tudinal axis of the jaw, and also effects rota 
tion of the contact element about an axis paral 
lel to the medial axis of the jaw. The combined 
rotary and sliding movesanent of the element pro 
vides a cleaning action which ensures good elec 
trical contact. The spring arm 7 may be formed 
of stainless iron, spring steel or the like and the 
pressure exerted upon the contact arm varies in 
accordance" with the size and ampere rating of 
the Switch. The contact element 13 is formed 
of relatively hard metal of lower thermal and 
electrical conductivity than the contact 6, suit 
able metals being phosphor bronze and soft cop 
per respectively. With contact pressures of sev 
eral hundred pounds and exceedingly small con 
tact areas, heavy current densities are possible 
when one of the contact elements, such as con 
tact 6, has high electrical and thermal conduc 
tivity. As explained in applicant's copending 
application, the contact area is only a small frac 
tion of a square inch, hence with a contact pres 
Sure of the Order of 25 to 100 pounds a pressure 
of 20,000 to 30,000 pounds per square inch is ob 
tainable. With such a unit pressure, a current 
of several hundred amperes, having a current 
density of several thousand amperes per square 
inch, may be carried with safety. 

. As shown in Fig. 3, the switch contact block. 18 
and cooperating spring arm 19 are carried by a 
fixed insulator column 20, and the operating 
mechanism is carried by the rocking insulator 
Column 21 and fixed column 22. The contact 
blade 23 with its flattened contact element 24 is 
pivoted upon the arm 25 which, in turn, is piv 
oted upon lug 26 mounted on the rocking column 
21. The contact element 23 and arm 25 coop 
erate to form a floating toggle linkage, the rela 
tively fixed end of arm 25 being connected by a 
link 27 to the top of the fixed insulator column 22. 
When the switch is open, as shown in dotted 
lines, the toggle linkage is in the flattened posi 
tion and stop members 28, 29 are provided on 
blade 23 and arm 25, respectively, to retain the 
parts in such angular relationship that the con 
tact element 24 will strike the lower end of con 
tact 18 as the column 21 is rocked towards the 
left to close the switch. After element 24 engages 
the contact block 18, the further movement of 
the rocker insulator breaks the toggle linkage, 
carrying the element 24 into the switch jaw and 
simultaneously rotating the element within the 
jaw. 

In both types of switches, a relatively small 
movement of the contact element corresponds 
to a relatively /large angular movement of the 
Operating mechanism during the final closing and 
inital opening movement of the switch. This de 
cided mechanical advantage in the operating 
mechanism makes possible high contact pres 
sures with relatively small operating forces and, 
upon opening of the switch, insures heavy forces 
for dislodging ice which may have formed in 
the contacts. 

It will be understood that the invention is not 
limited to the specific constructions herein de 
scribed and illustrated since various forms of 
supporting and operating mechanism may be 
designed for producing relative translatory mg 

1,949,018 
tion of a switch jaw and flattened contact ele 
ment to insert the element within the jaw and 
thereafter rotate the element about an axis par 
allel to the medial axis of the jaw to effect a high 
preSSure contact, 

I claim: 
1. In a high contact pressure switch, the com 

bination with U-shaped switch jaw defined by 
two substantially parallel surfaces, and a flat 
tened contact element, of means including a 
toggle linkage supporting said jaw and element 
for relative translatory motion, said contact ele 
ment being So positioned on said supporting 
means that it enters between the said substan 
tially parallel surfaces of the switch jaw with 
the plane of its major dimension inclined to the 
basal and medial planes of said jaw, and means 
for actuating said toggle linkage to translate said 
element into Said jaW and for effecting simulta 
neously with the final period of said transla 
tory motion, relative rotary motion of said jaw 
and element about an axis parallel to the medial 
axis of Said jaw the bondaries of said flattened 
Contact element adjacent said jaw being convex 
Surfaces, whereby the areas of contact with said 
jaW are of the Order of line contacts. 

2. In a Switch of the high contact pressure 
type, a switch blade terminating in a flattened 
contact member of T-shape and with the head 
thereof arranged transversely of the axis of the 
blade, a Switch jaw, and operating means includ 
ing a toggle linkage for effecting relative trans 
lation of said blade and jaw to carry the head 
of said contact member through the mouth of 
and into position within Said jaw, Said operating 
means being effective upon further operation 
thereof to produce relative rotation of Said con 
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tact member and jaw about an axis parallel to 
the medial axis of said jaw to position the head 
of said T-shaped contact member transversely of 
Said jaw. 

3. In a Switch of the high contact pressure 
type, a pair of contact members comprising a 
switch jaw and a flattened contact element hav 
ing an enlarged T-head of a width greater than 
the mouth of said jaw, means including a toggle 
linkage Supporting said members for relative 
translatory motion to carry the T-head of said 
element through the mouth of said jaw and in 
clined to the medial plane of said jaw, and Op 
erating means for continuing the relative trans 
latory motion of said toggle linkage after Said 
element enters said jaw, to effect thereby rela 
tive rotary motion of said members to position 
said element transverse to the medial plane of 
said jaw, and to effect wiping engagement be 
tween said contact element and the cooperating 
surfaces of Said jaw. 

4. A disconnecting switch for an electric cir 
cuit including a pivoted insulating column hav 
ing a T-shaped hinged contact member thereon 
connected by a flexible conductor to the elec 
tric circuit, a second insulating member having 
a U-shaped contact member thereon cooperating 
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with the first said contact member by pressure , 
engagement when the switch is in closed posi 
tion, and an operating mechanism adapted to 
actuate the said pivoted insulator Column to 
closed and to open positions. 

5. A disconnecting switch for an electric cir 
cuit including an insulator column, a T-shaped 
hinged contact member supported thereon, a 
second insulating member having a U-shaped 
contact member thereon, and toggle mechanism 
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adapted to move said members into and out of 
preSSure engagement. 

6. The invention as set forth in claim 5, 
wherein said toggle mechanism effects relative 
movement of said members to position the head 
of said T-shaped contact within said U-shaped 
contact upon closing movement of Said mecha 
nism and to thereafter effect relative rotation of 
Said members to Wedge said head transversely of 
said U-shaped contact during the final closing 
movement of Said mechanisin. 

7. In a high pressure contact switch, a Switch 
jaw defined by substantially parallel surfaces, a 
contact element of T-shape with the head there 
of arranged transversely of the axis of the contact 
element, a pair of insulators, means mounting 
the jaw on one insulator, means pivotally mount 
ing said contact element on the second insulator, 
means supporting the second insulator for tilt 
ing movement about an axis parallel to the 
medial axis of the jaw, and operating means for 
tilting said second insulator to position said T 
head freely within said jaw and then to continue 
said tilting movement to effect relative rotation 
of Said T-head within said jaw. 

8. In a high pressure contact switch, a Switch 
jaw defined by substantially parallel surfaces, a 
contact element having a flattened head arranged 
transversely of the axis of the contact element, 
the flattened head having a transverse dimen 
sion greater than the normal opening of Said 
jaw, a member carrying said contact element, 
means supporting said jaw and member for rela 
tive translatory movement in the transverse plane 
of the jaw, means pivotally mounting upon said 
member that end of said contact element which 
is remote from the flattened head, means yielding 
ly retaining said contact element in such position 
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upon said member that the flattened head may 
enter freely within Said jaw, and operating means 
for effecting relative translatory movement of 
Said member and jaw to position said flattened 
head within said jaw and thereafter to effect rela 
tive rotation of Said head within Said jaw. 

9. In a high pressure contact. Switch, a Switch 
jaw element defined by substantially parallel con 
tact Surfaces, a T-shaped contact element, means 
Supporting Said elements and including a toggle 
linkage permitting relative translatory motion 

S 
thereof, said elements being so positioned on 
isaid supporting means that the head of Said T 
shaped element will be introduced into the jaw 
element with the plane of the major dimension 
of said head inclined to the medial plane of said 
jaw element, and operating means for actuate 
ing said toggle mechanism to introduce Said con 
tact element within said jaw element and then 
to effect relative rotation of said jaw and con 
tact elements about an axis parallel to the medial 
axis of said jaw element, thereby to position Said 
contact element wholly within said jaw element 
and with the plane of its major transverse dimen 
sion substantially normal to the contact Surfaces 
of said jaW element. 

10. In a high pressure contact switch, a, Switch 
jaw having substantially parallel members, a 
flattened contact element having a pair of Convex 
contact surfaces for engagement With Said jaw 
members, said contact element having the plane 
of its greatest transverse dimension passing 
through said convex contact surfaces, and a tog 
gle linkage supporting said contact element for 
movement into and out of said jaw, said contact 
element being so supported on said toggle linkage 
that said element enters said jaw freely before 
the toggle linkage completes a closing movement 
of the switch and is thereafter rotated into Wedg 
ing engagement with said jaw members by con 
tinued movement of said toggle linkage. 

11. In a high pressure contact Switch, the con 
bination with a contact element comprising a 
body member having a plane Surface constituted 
by a soft metal of high electrical and thermal 
conductivity, and a resilient member spaced from 
and extending parallel to said plane Surface, of a 
contact element comprising an arm having a flat 
tened head provided with opposed convex surfaces 
for engagement with said jaw members, said con 
tact element being formed of a relatively hard 
metal, and toggle mechanism for introducing Said 
contact element into said jaw prior to the final 
movement of said toggle mechanism to close Said 
switch, said contact element being so positioned 
on said toggle mechanism that final closing 
movement thereof rotates said contact element 
to carry the convex surfaces thereof into Wedging 
engagement with said jaw members. 

CAR, G. KOPPTZ. 
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