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To all whom it may concern. 
Be it known that I, HALFDAN A. STEEN, 

a subject of the King of Norway, residing 
at Milwaukee, in the county of Milwaukee 

is and State of Wisconsin, have invented a 

O 

certain new and useful Improvement in 
Switches, of which the following is a speci 
fication. . 
This invention relates in general to appa 

ratus for interrupting electrical circuits, and 
has particular relation to such apparatus of 
the type in which a magnetic field is utilized 
for extinguishing or suppressing the are 
formed on the separation of the contacts. 
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which will appear from the description and . 
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construction, in the 
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which is simple in construction and efficient 
in operation. . . . . . 

It is a further object of this invention to 
provide an improved circuit-loreaking ap 
paratus embodying a blow-out magnet capa 
ble of being readily detached from operative 
position to permit inspection and repairs of 
the contacts or the parts of the magnet. 

It is a further object of this invention to provide an improved circuit-breaking appa 
ratus embodying a blow-out magnet remov-. 
ably held in position and connected to a 
source of current by a common means. 
These and other objects are attained by 

this inyention, the various novel features of 
drawings, disclosing one embodiment of such 
invention and will be particularly pointed 
out in the claims. In the accompanying drawings: 

Figure 1 is a side elevation of a switch 
embodying this invention, the switch as here 
shown being in closed position 

Fig.2 is a front elevation of a portion of 
the switch shown in Fig. 1. 

Fig. 3 is a sectional view of a detail of 
plane of the line 3-3 

of Fig. 1. . . . . 
In the embodiment of the invention illus 

trated in the drawings, there is mounted 
upon a suitable base 10, a frame 11 of inag 
netic material of a magnet 12. This frame, 
which has three legs 13, 14, and 15, is se 
cured to the base by bolts 16, and has a pro 
jection 17 which acts as a stop. The mag 
net 12 is provided with an actuating ES 
ing 18 which surrounds the middle leg or 
core 14 and is adapted to attract a switch 

It is an object of this invention to provide. 
an improvel circuit-breaking: apparatus, 

Serial No. 123,966. 

actuating member 19. This switch actuat 65 
ing memler comprises two members 20 and 
21, each of which is pivotally connected to 
the frame 11 as indicated at 22, and pro 
Yided with ar matures 23 and 24 respectively. 
The part 20 cf the switch actuating member 
is provided with a pin 25, which slides in a 
slot 26 of the other part 21 of the actuating 
henler. Th: part 20 or the actuating mem 
ber also has a projection 27, which is adhpt 
ed to engage the projection 17 to limit the 
lanovelinent of said member. This switch ac 
triating member is provided with these two 
Irelatively movable parts so that only a com 
paratively small or decreased amount of 
current will be required to draw the arma 
tures. 23 and 24 of said switch actuatin 
member into contact with their correspond 
ing engaging faces or surfaces 28 and 29, 
respectively. of the electromagnet. By 
means of this arrangement the air gap be-, 
tween the ari natire 23 and its corresponding 
attracting member is materially decreased 
from that of the ordinary arrangement and 
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a steady and gradual pull of the switch ac 
tuating member is thus obtained. This is apparent from the drawings, where it is 
seen that, a fier the part 20 has been drawn 
toward the fixed part of the magnet a slight 
amount, the pin 25 of said part engages the 
part 21 giving this part an initial start, de 
creasing its ir gap and making the pull of 
the magnet teady and gradual. 
Mounted in the lower portion of the ac 

tuating member 19 is the main brush 29, 
preferably laminated, and adapted to en 
gage a stationary contact. 30. which is located 
at the end of a support 31, the latter being 
secured to the base 10 by bolts 32. Clamped 
into contact with the brush 29, is a con 
ductor 33, which is connected to a stud 34, 
the latter, forming one of the terminals of 
the switch. Ilocated at the other end of the 
switch actuating member 19 is an auxiliary 
contact 35, which is adapted to engage, with 
a wiping acion, a relatively stationary con 
tact member 36. This contact member is se 
cured to a spring pressed member 36, which 
is pivotally mounted, as shown at 37. The main contacts are arranged horizontally, 
breaking vertically, and the auxiliary con 
tacts are arranged vertically, breaking hori 
zontally. These contacts are placed at oppo 
site ends of the switch actuating member 19, 
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While the ordinary and intended opera 
5 tion of the switch structure described does 

2 

with the auxiliary contacts above the 'main 
contacts, in order to prevent any damage, 
which might occur to the main contacts due 
to arcs formed when the auxiliary contacts 
are separated. 
In order to destroy arcs formed at the aux 

iliary contacts when the circuit is broken, a blowout magnet 38 is employed. The coil 
of this magnet is wound on a spool 39 and 
its ends terminate in knife blade contacts 40 
and 41, respectively, which are adapted to fit 
in contact sockets 42 and 42, is shown in 
cross section in Fig. 3. The cyntact sockets 
are suitably mounted, the socket,42, being 
integral with or connected to a support 45. 
to which the contact carrying member 36, 
is pivoted, and-which is secured to the base 
10 by a bolt 46, and the socket 42 being 
mounted separately or insulated from the support 45, and being suitably connected to 
the line terminal 47. By using a construc 
tion such as this, the blow-out magnet is ef 
ficiently supported in operative position, and 
can be removed rapidly at any time simply. 
by drawing out the blow-out magnet with 
its knife blade contacts from the contact. 
sockets 42, 42. It is thus seen that no screw 
connections are used and that the blow-out 
magnet can be rémoyed rapidly without the 
use of any instruments. This blow-out mag 
net is provided as usual with poles 50 and 
51, which are so located that the flux between 
them is directly in the path of arcs formed 
when the circuit through the auxiliary con 
tacts is broken. s' 
The securing bolt 32 is electrically con 

nected to the bolt 46 through a conductor 
48; and the spring-pressed member 36, is 
preferably connected to the support 45 
through a flexible connection 49. 
The switch circuits will now be traced. 

Current enters at the plus terminal 47, and 
passes through contact socket 42, knife blade 
40, blow-out coil, knife blade 41, and con 
tact socket 42. At this point, the circuit di 
vides, one branch including bolt 46, conduc 
tor 48, bolt 32, support 31, contact 30, brush 
29, conductor 33, and the minus terminal 34. 
The other branch includes conductor 49, con 
tact-carrying member 36, auxiliary contact 
members 36 and 35, 
member 19, conductor 33 and minus termi 
inal 34. 

It, will be apparent that, in accordance 
with this invention, a circuit-breaking appa 
ratus isE. in which a blow-out mag net is efficiently supported in operative po 
sition by means of contact portions that are 
effective to connect the magnet coil in cir 
cuit, and can be readily detached from such 
operative position to permit free inspection 
and repair of the switch contacts and the 
parts of the blow-cut magnet. 

engagement of the parts. 

part 21 of the actuating 
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not include the removal of the blow-out mag 
net while the switch contacts are in engage 
ment, nevertheless, it may be desirable to provide means for preventing removal of the 
blow-out magnet at such times. For this 
purpose, an armature may be provided on 
the blow-out magnet which, when the con 
tacts come into engagement and the magnet 
is energized, will actuate a member which 
locks one or both of the parts 40, 41 in their 
sockets 42, 42, respectively. 
The structural features which contribute to the improved electromagnetic operation 

of the switch disclosed, form no part of 
the present invention, such features being 
claimed in application, Serial No. 580,532, 
filed September 6, 1910, of which applica 
tion the present one is a division. 

It should be understood that it is not de 
sired to be limited to the exact details of 
construction shown and described, for ob 
vious modifications will occur to aperson 
skilled in the art. . I \, 

It is claimed and desired to secure by 
Iletters. Patent: 

1. In combination, a switch having fixed 
andhovable parts, said movable part carry 
ing inain and auxiliary contacts at opposite 
ends thereof, a coöperating main contact, 
and a coöperating pivoted auxiliary contact. 

2. In a switch, an actuating member, a 
contact carried by said actuating member, a 
relatively stationary contact adapted to be 
engaged by said movable contact, and a 
lblow-out magnet for destroying arcs formed 
on the separation of said contacts and hav 
ing a detachable switch connection with one 
of said contacts comprising conductive parts 
removably held together the frictional 

8. In a switch, an actuating member, a 
relatively stationary contact member en 
gageable by said movable contact, a blow 
out magnet for destroying arcs formed on 
sockets, said blow-out magnet having con 
tact portions which are detachably held in 
said contact sockets through the frictional 
engagement between said contact portions 
and said sockets. 

4. In a switch, fixed and movable con 
tacts, a blow-out magnet adjacent said fixed 
contact for destroying arcs formed on the 
separation of said contacts, additional con 
tacts, and a detachable connection between 
said latter contacts and the winding of said 
blow-out magnet, said connection consisting 
of parts held together by the frictional en 
gagement thereof. . 

5. In a switch, an actuating member, a 
contact carried by said actuating member, a relatively stationary contact engageable by 
said movable contact, fixed contact portions disposed adjacent said relatively stationary 
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contact carried by said actuating member, a . 
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contacts, and a blow-out magnet for destroy 
ing arcs, said blow-out magnet having con 
tacts detachably retained in yielding opera 
tive engagement with said fixed contact por 
tions to maintain said blow-out magnet in 
operative position with its operating circuit 
established ant to permit removal of said 
blow-out magnet from operative position by 
forcible withdrawal thereof. 

6. In combination.a. blow-out magnet com 
prising a core and a winding, and fixed con 
tacts, the terminals of said winding being. 
detachably held in engagement with said 
contacts through the frictional engagement 
of said parts, and said coöperative terminals 
and contacts forming means for detachably 
securing said magnet in position. 

7. In combination with a circuit to be in 
terrupted, a blow-out magnet comprising a 
core and a winding, the terminals of said 
windling being detachably held in engage 
ment with portions of said circuit through 
the frictional engagement of said parts. 

8. In combination, a switch comprising 
fixed and movable contacts, and a blow-out 
magnet comprising a winding, said magnet 
being detachably connected in the circuit 
controlled by said switch and supported in 
operative position through the terminals of 
said winding and being removable from 
operative position by forcible withdrawal. 

9. In combination with a switch, a blow 
out magnet comprising a core and a winding 
therefor, and means for removably retaining 
said magnet in operative position compris 
ing a fixed contact portion and a contact 
portion in electrical engagement with said 
winding, said contact portions being yield 
ingly retained in engagement through the 
frictional engagement of the parts. 

10. In combination with an electrical cir 
cuit, a switch comprising fixed and movable 
contacts, a blow-out magnet comprising a 
winding, a plurality of additional contacts 
held in position adjacent the fixed contact 
of said switch, one of said additional con 
tacts being electrically connected to one of 
said switch contacts and the other of said 
additional contacts being connected to a ter 
minal of said circuit, and contact portions 
in electrical engagement with said winding, 
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said latter contact portions being removably 
held in engagement with said additional con 
tacts, and sad magnet being held in opera 
tive position through the resiliency of cer 
tain of said on tacts. 

11. A blow -ott magnet including a wind 

55 

ing, and fixel contacts, the terminals of said winding being adapted to frictionally en 
gage and to le detachably held by said fixed 60 
contacts, and said magnet being removably 
supported in operative position by the fric 
tional engagement between said terminals 
and said con acts. 

12. In combination with a switch, a blow 
out magnet having a winding with extend 
ing terminals, and a plurality of fixed con 
tacts coöpertive with said terminals, the 
frictional engagement between said termi 
nals and said contacts being effective to sup 
port said magnet in operative position while 
permitting rady removal of said magnet by 
forcible withdrawal thereof. 

13. In combination with a switch, a blow 
out magnet having a windling, and a fixed 
contact. said fixed contact and a terminal 
of said winding being detachably held to 
get her solely by the frictional engagement 
between the parts, and said magnet being 
supported in operative position, at least in 
part, through said winding terminal and said 
fixed contact - 

14. In con bination with a switch, a blow 
out magnet, and means for detachably sup 
porting said magnet in operative position 
and connecting the winding of said magnet 
in circuit, slid means comprising contact 
portions at he terminals of the winding, 
and fixed contact portions coöperative wit 
the terminal contact portions, certain of said 
contact portions being adapted to detachabl 
retain other of said contact portions through 
the frictional engagement of the coöperative 
parts and to maintain said magnet in opera 
tive position. 

In testimoy whereof, the signature of the 
inventor is a fixed hereto in the presence of 
two witnesses. . . 

HALFDAN A. STEEN. 
Witnesses: 

W. H. LEBER, 
J. J. KANE. 
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