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Patented July 2, 1929. 1,719,096 
UNITED STATES PATENT OFFICE. 

ALFRED w. BURKE, OF LONG ISLAND CITY, New York, ASSIGNOR. To BURKE cor 
TROLLEB CORPORATION, A CORPORATION of New York. 

ELECTRIC swiTCE. 

Application filed November 24, 1925. Serial No. 71,039. 
This invention relates to an electric switch 

or circuit closer, and among the objects of my invention is to provide an improved 
switch or circuit closer wherein in making 

5 or breaking of the circuit, or both making 
and breaking of the circuit are accomplished 
by a quick snap action. Other objects of my 
invention are to provide a switch of this 
character which will be simple in construc 

-10 tion, easily and economically manufactured, 
which has but few parts, occupies very little 
space, is readily accessible for repair and ad 
justment, efficient and durable in use and one 
which is easily manipulated either by hand 

15 or automatically. 

20 the material of which said strip is composed 

In accordance with the preferred form of 
my invention, the movable part of the switch 
comprises a resilient member such as a strip 
of metal which is held in such a manner that 

is under strain, and the shape of the strip is 
distorted. The strip is so formed, and is 
held in such a manner, that upon application 
of an external force, in excess of a certain 

25 amount, to said strip, the strip suddenly 
changes its shape, and the portion of the 
strip, which carries or is connected with the 
switch contacts, moves suddenly so as to make 
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or break an electric circuit through the con 
tacts. 
Numerous objects and advantages other 

than those above stated will appear from the 
following description, taken in connection 
with the accompanying drawing, wherein 

Fig. 1 is a top plan view of a part of the 
switch, or circuit closer, embodying one form 
of my invention, and showing the circuit 
making and breaking elements in assembled 
relation. 

Fig. 2 is a view similar to Fig.1, but show 
ing the contact making and breaking strip in 
the position which it assumes just prior to 
suddenly changing its shape. , 

Fig. 3 is a side elevation of the structure 
shown in Figs. 1 and 2, certain of the parts 
being shown in section on the line 3-3 of 
Fig. 1. 
Fig. 4 is a detailed view of the circuit mak ing strip and a portion of its supporting 

means in disassembled relation, so as to show 
the manner in which the strip is distorted 
when it is mounted on its supporting means. 

Fig. 5 is a side elevation of the contact 

making and breaking strip and a handle at 
tached thereto for manually operating the 
switch. 

Fig. 6 is a view similar to Fig. 1, but show 
ing a somewhat modified form of contact 
making and breaking mechanism occupying 
open circuit position, and also showing an 
automatic opertin 
which consists of a Bourdon tube. Fig. 7 is a fragmentary view of the portion 
of the structure shown in Fig. 6, but showing 
the position which the parts of the switch 
assume when it has been thrown to circuit closing position. 

means for the switch 
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Fig. 8 is a side elevation of the structure 
shown in Fig. 7, certain of the parts being 
broken away so as to show the manner in 
which the circuit making and breaking strip is supported. 

Fig. 9 is a fragmentary view showing a 
modified form switch contacting means in 
which the movable contact element makes 
and breaks circuits at a plurality of contacts. 
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Referring to Figs. 1 to 3, 10 represents a 
base of insulating material upon which is 
mounted metal posts 11 and 12, each of which 
is split at its upper end and provided with 
a transverse screw threaded opening adapted 
to receive screws 14 and 15, one or both of 
which are provided at their inner ends with 
contact points formed, preferably, of refrac 
tory metal. 
Likewise mounted on the base 10 is a strip 

holding member, or support 18, which com 
prises a disk 19 formed with openings 20 
adapted to receive bolts 21 which extend 
through the base 10, and are secured in place 
by means of nuts 22, beneath the base. Sur 
rounding the bolts 21 are collars 24 upon 
which is mounted a semi-circular intermedi 
ate disk 25. Likewise surrounding the bolts 
21 above the intermediate disk 25, are collars 
26, which support the upper semi-circular 
disk 28. The disks 19, 25 and 28, as well as 
the collars 24 and 26, are all held rigidly to 
gether and supported by the base 10 by means 
of bolts 21. 
The member 18 serves to support the mov 

able circuit making and breaking element 30. 
This element as shown is a strip of resilient 
sheet metal, which, when disconnected from 
the supporting member 18, may be flat, but 
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laterally as shown in Figs. 1 and 2. In side 
elevation, the strip has the form, shown in Fig. 4 or 5. It comprises a relatively wide 
portion 31, and approximate parallel rela 
tively narrow portions 32 and 33, the nar 
row portion 32 forming a continuation of the 
wide portion 31 and the narrow portion 33 
being connected at its outer end to the outer 
end of the narrow portion 32 by a curved por 
tion 34. The portions 32, 33 and 34 in effect 
form all with one leg longer than the other. 
At opposite sides of the wide portion 31 near 
its inner end are lugs 36 and 37, which are 
adapted to be received, respectively, in the re 
cess 39 in the circular disk 19 of the member 
18, and in the recess 40 in the semi-circular 
disk 28 of the member 18. The inner end of 
the narrow portion 33 of the strip 30 is pro 
vided with lugs 42 and 43, which are adapted 
to receive, respectively, in recess 44 in the 
semi-circular intermediate disk 25, and in the 
recess or opening 45 in the semi-circular bot 
tom disk 19. It will be seen from Fig. 4, of 
the drawings, that the lugs 37 and 43, when 
the strip 30 is disconnected from its support, 
are farther apart than are the openings 39 
and 45 in the circular disk 19. When the lugs 
37 and 40 are inserted in the openings 39 and 
45, respectively, the strip 30 assumes the dis 
torted shape of approximate form shown in 
Fig. 1 of the drawing. The left hand side of 
the portion 32 of the strip 30 is shown in Fig. 
1 as resting against the left hand contact 
screw 14, and the lug 36, which is in the recess 
40, as well as the lug 37 in the recess 39 of the 
member 18, are slightly turned from the ver 
tical. Upon application of a lateral pressure 
to the wide portion 31 of the strip 30, as indi 
cated by the lower arrow in Fig. 1, or upon 
application of a lateral pressure to the curved 
portion 34 in a direction indicated by the up 
per arrow in Fig. 1, the strip 30 assumes the 
position, and form shown in full lines in Fig. 
2. If either of these pressures is then in 
creased slightly, the strip 30 flies to the posi 
tion shown in dotted lines in Fig. 2. The por 
tion of the portion 32 of the strip leaving the 
contact screw 14 at the left and quickly mov 
ing into contact with the contact screw 15 at 
the right. If then, pressure is applied to the 
wide portion 31, or to the curved portion 34 
in directions opposite to those indicated in the 
arrows shown in Fig. 1, the reverse operation 
takes place, and the strip 30 flies to the posi 
tion shown in Fig. 1, breaking contact with 
the right hand screw 15 and making contact 
with the left hand screw 14. 
I find it preferable to maintain the inner 

end of the narrow portion 33 of the strip 30 
substantially rigid with the base 10, and for 
this purpose I may provide a bolt 50 secured 
to the base 10, and having a screw threaded 
head 51, which embraces the lower edge of 
the narrow portion 33. In Fig. 3, I have 
shown the bolt 50 located quite near the inner 

1719,096 

end of the portion 33, while in Fig. 8 the bolt. 
50 is located approximately midway between 
the ends of the portion 33. 
By rigidly holding the inner end of the 

portion.33 and permitting its outer end, which 
is joined to the outer end of the portion 32, to 

70 

have a lateral movement, the distance which 
the movable contact moves in making and 
breaking the circuit is greater than if the 
outer end of the portion 32 were held rigidly 
with the base 10. 
When it is desired to employ the switch 

for the purpose of making and breaking a 
single circuit, one terminal of the circuit may 
be connected to either one of the posts 11 or 
12, while the other terminal of the circuit may 
be connected through the supporting member 
18 to the flexible strip 30. 
When it is desired to employ the switch to 

break one circuit, and, at the same time, to 
make a second circuit, the connections will be 
the same as before mentioned with the addi 
tion that the third circuit terminal will be 
connected to the other of the post 11, 12. 
The strip 30 should be made of material 

having a fair degree of resiliency, and of suf 
ficient durability to prevent its being injured 
when distorted in the manner disclosed. 
Steel or phosphor bronze form satisfactory 
materials for the strip and in practice the 
strip 30 will be stamped from a sheet of mate 
rial of this composition. 
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From the above, it will be seen, in the form 
invention disclosed, the contact making 
mechanism of the switch consists of a single 
movable element, which may be easily manu 
factured in quantities at a minimum expense. 
The remaining elements of the switch are 
simple in form and readily obtainable in 
quantities at low cost, and all of the parts 
of the Switch may be easily assembled and 
disassembled. 
The extent of movement of the operating 

means or the degree of force necessary to 
apply to the strip 30 to cause it to make and 
break a circuit may be varied by adjusting 
one or both of the contact screws 14, 15. 
Thus, by screwing the left hand screw out 
wardly, the pressure necessary to operate 
the switch from the position shown in Fig. 
1 will be lessened. When the switch is op 
erated by applying pressure to the wide por 
tion 31 of the strip 30, as shown in the lower 
arrow in Fig. 1, it is preferable to have the 
contact screw adjusted so that the strip 30 
will be normally in the dead center position, 
that is, the inner end of the screw 14 or 15 
should be quite close to a position directly 
over the lower portion 33 of the strip 30. By 
adjusting the screw in this manner, a quick 
break of the circuit from the strip 30 to the 
left hand screw 14 is secured. When the op 
erating force is applied to the curved portion 
34 of the strip 30, as shown in the upper arrow 
in Fig. 1, the contact screw 14 may be posi 

100 

O 

120 

25 

30 



1,719,096 

tioned as shown in Fig. 1, or even a greater 
distance from the dead center position. The 
portion of the switch will result in a quick 
break at the screw 14 regardless of its posi 

10 

tion, the effect of the application of pressure, 
as shown in the upper arrow in Fig. 1, being, 

30 
more firmly against the left hand screw 14 
first to force the portion 32 of the strip 

until a position similar to that as shown in 
Fig. 2 is reached when the portion 32 will 
jump away from the screw and quickly break 
the circuit. The portion 32 in moving into 
or out of contact with the contact screws 14, 

5 

20 

15 has a rubbing or rolling motion around 
the screw point, thus insuring a good elec 
trical contact which is self cleaning. 

If desired, the movable contact member 
30 may be made to close a pair of contacts in 
one position and a second pair of contacts in 
its other position in the manner shown in 
Fig. 9. In this figure the member 30 is shown 
in full lines as forming contact with the sta 
tionary contacts 60 and 61, while in the po 
sition shown in dotted lines, engagement 

25 with contacts 62 and 63 has been made and 
engagement with contacts 60 and 61 broken. 
While the stationary contacts disclosed are 
not yielding or resilient, it is obvious that 
they may be made so, or knife contact may 
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be employed, if desired. w 
A variety of means may be employed for 

operating the movable member 30. In Fig. 
5, I have shown a handle 65 secured by means 
of rivets 66 to the curved portion 34 of the 
member 30. It is obvious that by moving 
the handle so as to bend the member 30 lat 
erally in one direction or the other, this 
member will operate to make and break the 
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circuits as shown in Figs. 1 and 2. 
In Figs. 6 and 7, I have shown an oper 

ating means for the member 30 which con 
sists of Bourdon tube 67, which is rigidly se 
cured to the casing 68 at one end 69 and is, adapted to be supplied with pressure through 
a pipe 70. The other end 71 of the tube 67 
is movable to the left or right, depending 
upon whether the pressure supplied to the 
tube 67 is increased or diminished. The end 
71 of the tubé 67 has secured thereto angular 
members 73 and 74, through which are 
threaded screws 75 and 76, respectively, that 
engage between their inner ends, the mem 
ber 78 secured to the outer end of the mov 
able strip 30. In Figs. 6 and 7, but one fixed 
contact screw 15 is shown, and operation of 
the switch serving to make and break the cir 
cuit through this contact. - 
As one of the many uses to which the switch 

shown in Figs. 6 and 7 may be put, may be 
mentioned the control of an electric motor 
for operating a refrigerating machine. Thus 
the Bourdon tube 67 may be connected to 
operate in accordance with changes in pres 
sure in the cooling water supply pipe. When 
the water supply fails the Bourdon tube open 

the switch and refrigerating machine stops. 
When the waterpressure comes on again, the 
switch is closed and the refrigeratingma 
chine is started. A switch such as is shown 
in Fig.6 may close at a pressure of 20 pounds 
and open at a pressure of 5 pounds. By ad 
justing the set screws, their operating pres 
sures may be varied. If desired, the set screw 
76 may be omitted in which case the switch 
would not close automatically but must be 
closed by an attendant. In practice, the at 
tendant would not close the switch until he 
had made an investigation of the cause of 
failure of the water supply and determined 
that it was proper to re-start the machine. 

I claim; ' ' . 

1. In a switch, a fixed contact element, a 
movable contact element adapted to engage 
said fixed contact element, said movable con 
tact element, consisting of a long resilient 
portion, a short resilient portion parallel 
thereto, and connected at one end to one end 
of the long resilient portion, means for hold 
ing said short portion at a point removed 
from said ends, and means for pivotally sup 
porting said long member at a point removed 
from said ends, in such a manner that the 
long portion is curved, and operating means 
for said switch, secured to the end of said long 
leg adapted to move a part of said movable 
element laterally of the length thereof in 
either direction. 

2. In a Switch, a movable contact element 
comprising a contact member of U-shape 
having a long and short leg, means for rigidly 
supporting the end of said short leg, means 
for pivotally supporting the end of said long 
leg, said means being so positioned relative to 
one another, that said long leg is held in a 
bent postion, a fixed contact located at one 
side of said long leg and adapted to be en 
gaged thereby, and operating means adapted 
to move a part of said movable contact ele 
ment in either direction laterally of the 
length thereof. 

3. In a switch having a movable contact 
element consisting of a resilient strip of metal 
of U-shape, having a long leg and a short leg, 
Supporting lugs at the end of said long leg 
and at the end of said short leg, a support for 
said element having openings adapted to re 
ceive said lugs, said openings being so posi 
tioned relative to one another that when said 
strip is mounted therein, said short leg is 
placed under tension, said long leg is curved 
and the bend of said U is free to move later 
ally, operating means engaging said element 
and adapted to move the bend of said U 
laterally and a fixed contact adapted to be en 
gaged by said movable contact element, and 
located at the side of said long leg intermedi 
ate ends thereof. 

4. In a switch having a movable contact. 
element consisting of a resilient strip of metal 
of U-shape, having a long leg and a short leg, 
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4. 

supporting lugs at the end of said long leg 
and at the end of said short leg, a support for 
said element having openings adapted to re 
ceive said lugs, said openings being SO posi: 
tioned relative to one another that when said 
strip is mounted therein, said short leg is 
placed under tension, said long leg is curved 
and the bend of said U is free to move later 
ally, means engaging said short leg for, pre 
venting lateral movement of a portion there 
of adjacent its end, operating means engag 
ing said element and adapted to move the 
bend of said Ulaterally and a fixed contact 
adapted to be engaged by said movable con: 
tact element, and located at the side of Said 
long leg intermediate ends thereof. 

5. In a switch. having a movable contact 
element consisting of a resilient strip of metal 
of U-shape, having along leg and a short leg, 
supporting lugs at the end of said long leg 
and at the end of said short leg, a support for 
said element having openings adapted to re 
ceive said lugs, said openings being SO posi 
tioned relative to one another that when said 
strip is mounted therein, Said short leg is 
placed under tension, said long leg is curved 
and the bend of said U is free to move later 
ally, means engaging said short leg for pre 
venting lateral movement of a portion there 
of adjacent its end, operating, means engag 
ing said element and adapted to move the bend of said Ulaterally and a laterally ad 
justable fixed contact adapted to be engaged 
by said movable contact element, and located at the side of said long leg intermediate ends 
thereof. 
6. A switch comprising a fixed contact, a 

movable contact element, comprising a resil 
ient strip, holding means engaging said strip 
at two points intermediate its length, Said 
points being spaced apartless than the normal 
distance between saidpoints when said strip is 
not so engaged, whereby said strip has a short 
section under tension and a long section un 
der compression as it assumes a form having a 
general curvature in one direction, said strip having a portion extending beyond one of said 
points, an operating means engaging said ex 
tended portion for moving said portion so as 
to lessen said curvature, or to produce there 
in a curvature in the opposite direction, 
whereby said strip acting under the influence 
of internal forces set up therein, suddenly 
changes its general curvature to a general 
curvature in the opposite direction, and 
whereby said movable contact element sud 
denly makes or breaks contact with said fixed 
contact. . . . 

7. A switch comprising a fixed contact, a 
movable contact element in engagement with 
said fixed contact, and comprising a resilient 
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strip, a pivotal support engaging said strip 
at a point along its length, means extending 
intermediate said strip and secured thereto at 
another point along its length, a fixed support 
for said means located between said polnts, 
said support being so located that said means 
is held under tension and said strip is bent in 
the one direction, and means for bending a 
portion of said strip in the opposite direction 
thereby said strip acting under the influence 
of internal forces set up therein, is suddenly 
moved out of engagement with said fixed 
contact. - 

8. In a switch, a movable contact element 
comprising a resilient contact member of U. 
shape, means for rigidly supporting the end 
of one of the legs of said U, means for pivot 
ally supporting the end of the other leg of said 
U, said means being so positioned relative to 
one another that the said one leg is under ten 
ision and the said other legis bent and the bend 
of said U is free to move laterally, a fixed con 
tact located at one side of said resilient con 
tact member and operating means adapted to 
move a part of said resilient contact member 
laterally, of the length thereof. 

65 

70 

75 

85 

9. In a switch, a fixed contact element, a 
movable contact element, contact operating 
means comprising a U-shape member, means 
for supporting said member.near the ends of 
the legs of said Uat points near to one another, 
said U extending outwardly from said sup 
porting means and being held thereby so that 
the member is curved in one direction and 
means for bending a portion of said member 
in the opposite direction without causing a 
disengagement of said fixed and movable con 
tact elements until said member acting un 
der the influence of internal forces set up 
therein suddenly changes its curvature from 
said one direction to curvature in the opposite 
direction and engagement of the fixed and 
movable contact elements is suddenly broken. 

10. In a switch, a fixed contact element, a 
movable contact element, contact operating 
means comprising a U-shape member, means 
for rigidly supporting one of the legs of said 
Unear the end thereof and for pivotally sup 
porting the other leg of said Unear the end 
thereof, said Ubeing held by said means so 
that said strip is curved in one direction and 
means for turning said last named leg about 
its pivotal support without causing disengage 
ment of said fixed and movable contact ele 
ments until said member, acting under the in 
fluence of internal forces set up therein, sud 
denly changes its curvature from the said one 
direction to curvature in the opposite direction 
and engagement of said fixed and movable ele 
ments is suddenly broken. 

ALFRED W. BURKE. 
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