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Our invention relates, generally, to circuit in 
terrupters and more particularly to electric 
Switches for interrupting circuits in air. An object of our invention is to provide for pre 
venting the closing of the contact members of a 
Switch when the arc chute that houses the con 
tact members is moved from its normal operating 
position. A further object of our invention is to provide for so constructing and so pivotally mounting an 
arc chute that houses the contact members of a 
Switch as to cause a portion of the arc chute to 
prevent the closing of the contact members when 
the arc chute is moved from its normal oper 
ating position. 

It is also an object of our invention to pro 
Vide for deenergizing the magnetizing winding 
of a Switch when the arc chute that houses the 
contact members is moved from its normal oper 
ating position. 
Another object of our invention is to provide 

for actuating a member, associated with the arc 
chute, into the space between the engaging sur 
faces of the contact members of a contactor 
when the arc chute is removed from its normal 
operating position. A still further object of our invention is to pro 
vide on the inner surface of the arc chute a plu 
rality of ridges disposed substantially transverse 
ly to the travel of an are passing between the 
contact members of the switch. r. Other objects of our invention and a fuller 
understanding thereof may be had by a study of 
the following description taken in connection 
with the accompanying drawings, in which: 

Figure 1 is a side elevational view, partly in 
section, of a switch embodying the features of 
our invention; Fig.2 is a plan view of the are chute and the 
resilient clip by means of which it is pivotaly 
mounted; ... " . Fig. 3 is a side elevational view, partly in sec 
tifon, of the switch shown in sig. 1, but with the . 
arc chute shown in its lifted position; . . . . 

Fig. 4 is a side elevational view, party in sec 
tion, of a switch embodying a modified form of 
our invention; Fig. 5 is a side elevational view, partly in sec 
tion, of the switch shown in Fig. 4, but with the 
arc chute shown in its lifted position, in which 
position certain elements prevent the closing of 
the contact members of the switch and deener gize the magnetizing winding of the switch; 

ris. 6 is a cross-sectional view of th9 arc chyte 

and an upright member 10 for 

from the magnetizing winding f. 

and the means by which it is mounted taken 
along the line V-VI of Fig. 4; 

Fig. 7 is a side elevational view, partly in sec 
tion, of a switch embodying a further modified 
form of Our invention; and 5 

Fig. 8 is a side elevational view, partly in sec 
tion, of the switch shown in Fig. 7, but the arc 
chute being shown in its lifted position. 
With reference to Figs. 1, 2 and 3, the switch 

comprises, in general, a magnetizing winding if 10 
that surrounds a core 24, an associated armature 
2, a movable contact member 5 actuated by 
the armature 12, a stationary contact member 6, 
an arc chute 8 for housing the contact members, supporting the 15 
foregoing parts. ? usual construction of In accordance with the 
switches, the magnetizing winding f and the 
core member 24 are suitably connected to the 
support fo, and the upper end of the armature 220 
is disposed in cooperative relation to the core 
member 24, its lower, end being pivotally mount 
ed by means of a pin 14 to a supporting bracket 
13 that is suitably mounted upon the support fo. 
The stationary contact member 6 is carried 25 

by an outwardly extending bracket 22 secured to 
the support and mounted above and spaced As in usual 

construction, the stationary contact member 6 
is removably mounted on bracket 22 by means 0 
of a screw 44. By this arrangement, the station 
ary contact member 6, in case of failure, may 
be removed and replaced by a new contact mem 
ber. The movable contact member is is dosed in operative relation to the stationary contact 
member 6 and is flexidibly connected to the arma 
ture 2 by means of a member 7 and a retain 
ing member 9. The retaining member comprises a frusto cone-shaped enclosure 23 having a traversely dis 
posed aperture near its base portion through 
which the lower portion of the movable contact S. 
member is and the upper portion of the member 
T extend. As illustrated, a coil spring 20 is dis 
posed between the movable contact member 15 
and the smaller end of the enclosure 28. For the 
purpose of retaining the movable contact men 
ber 15 in position and of providing a pivot point 
about which it may rock, the upper end of the 
member IT is provided with a ridge 2 and the adjacent engaging portion of the movable contact 
member 5 is provided with a complementary 
groove. By means of this construction, the mov 
able contact member is disposed to rock about 
the transversely disposed ridge 2 under the bildas- *** 
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ing force of the coil spring 20, thus ensuring a 
predetermined pressure between the contact 
members 5 and 6, and, in addition, providing 
a wiping action to give a good electrical contact 
as the movable contact member 5 is brought 
into engagement with the stationary contact member 6. 
For the purpose of insulating the movable con 

tact member ºf 5 from the armature (2, the mem 
ber f is connected to the armature 2 by means 
of an in Sulating block 8, which is disposed be 
tween the armature 2 and the member 7. 
The arc chute 3 comprises, generally, an arc 

chamber 32 and rearwardly extending sides 35 
and 36, connected at their rearward end by a 
bridging member 37. (See Fig. 2.) The inner 
Walls of the arc chamber 32 are provided with 
ribs or ridges disposed substantially transversely 
to the travel of an arc passing between the con 
tact members. We find that, by means of the 
travel'Scly disposed ribs 33, the arc is not so apt 
to restrike after the arc current becomes zero at 
the end of a half cycle, as it would be if the inner 
Surface of the arc chamber 32 were Smooth. Note 
that the Space occupied by the grooves between 
the ridges may be relatively Small as compared to 
the remaining Space of the arc chamber 32, i. e., 
the grooves need be of only such depth and width 
aS to prevent the formation of a continuous con 
ductive or incandescent path along the inner 
Surface of the arc chanber. 
As illustrated, the arc chute 3 is pivotally 

mounted by means of a U-shaped spring clip 40 
having its open ends 4f and 42 extending out 
Wardly and the light portion reduced to fit around 
a screw 43. The light portion is somewhat elon 
gated so that the ends 4f and 42 may be adjusted 
relative to the securing screw 43. The outwardly 
extending ends 4 and 42 are disposed to fit in 
the illustrated openings provided in the rear 
Wardly extending sides 35 and 36 of the arc chute. 
AS illustrated, that part of the supporting 

bracket 22 to which the U-shaped spring clip 40 
is attached, is bent upwardly at a small angle so 
as to cause the clip 40 to be disposed at an angle 
to the horizontal, thus preventing access to the 
Screw 43 by means of a screw driver when the 
Switch is mounted into a close-fitting cabinet or 
enclosure (not shown). By means of this con 
struction, it is practically impossible to remove 
the arc chute unless the switch is disconnected 
from the supply line and removed from the tight 
fitting enclosure. Accordingly, in no case, will it 
be possible to operate the switch in the tight 
fitting enclosure, with the arc chute removed. 
As illustrated in Fig. 3, the pivotally mounted 

arc chute is so tilted or lifted to its extreme upper 
position that the bridging member 37 engages a 
depressed portion 45 of the movable contact men 
ber 5 and retains the movable contact member 
5 to its maximum open position against the rela 

tively weak attractive force of the armature 2, 
resulting from the wide air gap between the ar 
mature f2 and the core member 24. 
For the purpose of ensuring that the force or 

preSSure of the movable contact member 5 in 
the clockwise direction upon the bridging mem 
ber 37 will not rotate the arc chute in a counter 
clockwise direction from its full tilted position, 
the fulcrum point, that is, the ends 4 and 42 of 
the Spring clip about which the arc chute rotates, 
is positioned below the line of action of the re 
Sultant force of the movable contact member 5 
thereby tending to rotate the arc chute in a clock Wise direction. 

2,020,985 
However, if the arc chute be rotated in a coun 

ter-clockwise direction to a point slightly less 
than its full rotated position, the direction or 
line of action of the resultant applied force 
changes. That is to say, the resultant applied 
force no longer tends to rotate the arc chute in 
a clockwise direction but in a counter-clockwise 
direction towards its normal operating position. 
As the arc chute 3 is actuated towards its nor 
mal Operating position, the magnetic pull of the 
magnetizing winding gradually increases by rea 
Son of the reduced air gap, with the result that 
the increasing applied force of the movable con 
tact member 5 rapidly swings the arc chute to 
its normal operating position. The path of the 
arc described by the bridging member 3, as the 
arc chute is rotated from its tilted position to its 
normal position, is such that the movable con 
tact member 5 and the upper end 39 of the 
member 7 successively impart a force to it dur 
ing the entire downward swing, except for the 
last few degrees of rotation, which represents the 
clearance between the uppsr end 39 of the men 
ber 7 and the adjacent surface 8 of the bridg 
ing member 37 (See Fig. 1) . 
Even if the arc chute 3 were slightly raised 

from its normal position, equal to the clearance 
batween the upper surface 39 of the vertically dis 
posed member 7, and the adjacent surface 38 of 
the bridging member 37, the arc passing between 
the contact members 5 and 6 would still be ade 
quately confined within the arc chamber 32. 
Therefore, by the foregoing arrangement the con 
tact members i 5 and i 6 can never be closed un 
less the arc chute is adequately housing the con tact members. 

However, should operating conditions arise 
where it is advantageous to have the applied force 
of the movable contact member 5 to always 
rotate the arc chute to its normal operating posi 
tion regardless of whether or not the arc chute be 
tilted to its full rotated position, this may be ac 
complished by merely changing the fulcrum point 
about which the arc chute rotates. 
For the purpose of gaining access to the screw 

44 for changing the stationary contact member 
f6, without removing the arc chute, the rearmost 
depending barrier of the arc chamber is cut 
away at 34 in an arcuate manner to provide 
adequate room for a screw driver to engage the 
screw 44 when the arc chute is tilted or raised 
to its full rotated position (see Fig. 3). 
In Figs. 4, 5 and 6, we provide auxiliary Switch 

ing means for deenergizing the magnetizing wind 
ing f, as well as provide means for preventing 
the closing of the contact members S and 6 when 
the arc chute is tilted or raised to its inopera 
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tive position. In this embodiment of the inven- . 
tion, the arc chute 3 is pivotally mounted in a 
slightly different manner from that disclosed in 
Figs. 1, 2 and 3 in order to provide available space 
for the auxiliary switching means. Fig. 6 thus 
shows the sides 35 and 36 of the arc chute full 
crumed about two transversely disposed trun 
nions 52 and 53 carried by the clip S. The bear 
ing clip 5 f is secured in position by the screw 44 
which connects the stationary contact member 
6 to the outwardly extending bracket 22. 
The auxiliary switching means comprises a 

contact finger 55 that is resiliently connected to 
the insulated blocks if and 62 by means of a rear 
Wardly extending spring member 56. As illus 
trated, the rivet 5 which secures the spring mem 
ber 5 to the insulated blocks 6 and 62 is in 
sulated from the supporting bracket 22, and the 

60 
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rivet 59 is employed to secure the 'insulating 
blocks 6 and 62 to the supporting bracket 22. 
Therefore, the current that energizes the mag 
netizing winding i? flows from the incoming con 

5 ductor 64 through the supporting bracket 22, the 
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contact finger 55, the spring member 56, the con 
ductor 65, the magnetizing winding f, and the 
conductor .66 to the outgoing conductor 67. 
Therefore, so long as the arc chute 3 is in its 
normal operating position, the magnetizing wind 
ing f is energized. 

However, as illustrated in Fig. 5, when the arc 
chute is tilted or raised to its full upper posi 
tion, the curved portion 57 of contact finger 55 
releasably latches the detent 63 of the arc chute 31 in its upper position, thereby disengaging the 
contact finger 55 from the raised portion 54 of 
the supporting bracket 22. Just as soon as the 
contact finger 55 is disengaged from the support 
ing bracket 22, the circuit for energizing the mag 
netizing winding is interrupted. 

Preferably, the contact finger 55 should be 
so disposed as to deenergize the magnetizing 
winding substantially at the instant the 
resultant of the applied force of the contact mem 
ber 5 tends to rotate the arc chute in a clock-, 
Wise direction. In no case, therefore, can the 
magnetizing winding be energized when the 
arc chute is tilted to its full rotated position. 
From the foregoing discussion, it is obvious that 

winding if can be energized only when the ap 
plied force of the movable contact member 5 

, is in a countersclockwise direction. The arc 

35 

40 

chute will thus be in its normal operating posi 
tion whenever an arc exists between the contact 
members its and B. . ??? In Figs. 7 and 8, we illustrate a further modi 
fied form of our invention. In this embodiment 
of our invention, the rotation of the arc chute 3 is disposed to actuate a pivotally mounted 
sickle-like lever 6 having a barrier TT on the re 
mote end thereof for obstructing the path of the 
contact members 5 and 6 when the arc chute is 
in its raised position. The sickle-like lever 76 
is pivotally mounted, at a point 78, on a bracket 
8 that is secured to the supporting bracket 22 
by means of a rivet 82. , , . As illustrated, one end of a coil spring 85 is 

65 
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inserted through an opening 84 in the upper end 
of the sickle-like lever 76, and the other end is - 
Connected to a projection 83 at the rear end of the 
bracket 8. The biasing force of the spring 85 is 
such as to rotate the arc chute in a clockwise di 
rection when the arc chute is raised, but in a 
Counter-clockwise direction when the arc chute 
is in its normal position. When the arc chute is 
in its normal operating position, the force ap 
plied at the arcuate surface 80 of the sickle-like 
lever 76 upon the complementary arcuate surface 
79 of the rear end of the extending portion T 5 
of the arc chute 3 is such that the arc chute is 
retained in its normal operating position. Just 
as Soon as the. arc 'chute 3 is raised a prede 
termined small amount, the applied force at the 
surfaces 80 and 79 changes relative to the trun 
nions 2 and 53 and rotates the arc chute in 
a clockwise direction. Movement of the are chute 
3 f causes the surfaces 79 and 80 to become dis engaged and allows the spring 5 to bias the bar 
rier 77 of the sickle-like lever 76 upwardly be 
tween the contact members 5 and 6. The full 
raised position of the arc chute is illustrated in Fig. 8, and in this position the arcuate surface 79. 
of the rear end of the extending portion 75 of 
the arc chute 31 engages a suitable arcuate recess 

3 
86 of the sickle-like lever. B. in this embodi 
ment of the invention the barrier TT positively 
obstructs the path of the contact members S 
and 16, even though the arc chute may be 
totally removed. ... 5 Therefore, we have disclosed in the preferred 
and in the modified forms of Our invention, means 
for preventing the closing of the contact members 
of a switch, as well as for deenergizing the mag 
netizing winding of the switch, when the arc chute It 
that houses the contact members is moved from 
its normal operating position. 
Since certain changes may be made in our in 

vention without departing from the spirit and 
scope thereof, it is intended that all matters con- 15 - 
tained in the foregoing description and shown in the accompanying drawings shall be interpreted 
as illustrative and not in a limiting sense. 
We claim as Our invention: 1. In a circuit interrupter, in combination, a 20 

pair of relatively movable contact members, a 
pivotally mounted arc chute disposed in coopera 
tive relation with said contact members, and 
means actuated by a movement of the arc chute to an inoperative position to positively prevent 
the closing of the contact members. 2. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute for housing the contact members, and 
means for so mounting the arc chute that it may 
be moved to expose and to positively. prevent the 
closing of the contact members when in the posi 
tion to expose the contact members. 3. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 35 arc chute disposed in cooperative relation with 
the contact members, said arc chute including a 
chamber and an obstructing portion, and means for so pivotally mounting the arc chute so as to 
cause the chamber to expose, and the obstruct-40 ing portion to prevent the closing of, the contact 
members when the arc chute is rotated. 
4. In a circuit interrupter, in combination, a 

pai, of relatively movable contact members, an arc chute disposed in cooperative relation with 
the contact members, said arc chute including . an obstructing portion, means for pivotally 
mounting the arc chute, and means controlled 
by the obstructing portion to prevent the closing 
of the contact members when the arc chute is 
rotated. 5. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute disposed in cooperative relation with 
the contact members, and means for pivotally 
mounting the arc chute, the arc chute being so 
shaped that a portion of it prevents the closing 
of the contact members when said arc chute is 
rotated. . . . 6. In a circuit interrupter, în combination, a 
pair of relatively movable contact members, an 
arc chute disposed in cooperative relation with 
the contact members, said arc chute being so 
shaped that the sides thereof extend rearwardly, means for interconnecting the rearward ends of 
said sides, and means for so pivotally mounting the arc chute as to cause the interconnecting 
means to prevent the closing of the contact mem 
bers when the arc chute is rotated. 7. In a circuit interrupter, in combination, a 
stationary and a movable contact member, an 

, arc chute disposed in cooperative relation with 
, the contact members, said arc chute being so 
shaped that the sided thereo f extend rearwardly, means interconnecting the rearward ends of said 
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sides, and means for so pivotally mounting the 
arc chute as to cause the interconnecting means 
to prevent the closing of the contact members 
when the arc chute is rotated from its normal 
operating position, said interconnecting means 
being also so shaped and so positioned that, in 
the event the arc chute is not fully rotated to its 
normal position, the movable contact member 
engages, and imparts a force upon the intercon 
necting means in such manner as to rotate the 
arc chute to its normal operating position. 

8. In a circuit interrupter, in combination, a 
stationary and a movable contact member, an 
arc chute disposed in cooperative relation with 
the contact members, means for pivotally mount 
ing the arc chute, and means So associated with 
the arc chute that, in the event the arc chute is 
not fully rotated to its normal operating posi 
tion, the movable contact member engages, and 
imparts a force upon, said associated means in 
such manner as to rotate the arc chute to its normal operating position. 

9. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute for housing the contact members, 
means for mounting the arc chute whereby it is 
free to be moved to expose the contact members, 
and means introduced upwardly between the con 
tact members for preventing the closing of the 
contact members. W 

10. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute for housing the contact members, 
means for mounting the arc chute whereby it is 
free to be moved to expose the contact members, 
and means introduced upwardly between the 
COntact members, and controlled by the arc chute, 
for preventing the closing of the contact men berS. 

11. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute having a chamber and a projecting 
portion therefrom, said chamber being disposed 
to house the contact members, means for mount 
ing the arc chute whereby it is free to be moved 
to expose the contact members, and means intro 
duced between the contact members and con 
trolled by the projecting portion for preventing 
the closing of the contact members. 

12. In a circuit interrupter, in combination, a 
stationary and a movable contact member, an 
arc chute disposed to house the contact mem 
bers, means for actuating the movable contact 
member, said means including a magnetic circuit 
and an energizing winding, means for pivotally 
mounting the arc chute, means governed by the 
rotation of the arc chute for controlling the 
energization of the said winding and for opposing 
the attractive force of the movable contact mem 
ber, thus constraining the movable contact mem 
ber for engaging the stationary contact member, 

means for causing the opposing force of the mova 
ble contact member to rotate the arc chute and 
means for causing said winding to be energized 
only when the opposing force of the movable con 
tact member tends to rotate the arc chute to its S normal operating position. 

13. In a circuit interrupter, in combination, a 
stationary and a movable contact member, an arc 
chute disposed to house contact members, means 
for attracting the movable contact members to- 0 
wards the stationary contact members, means for 
pivotally mounting the arc chute about a full 
crum, means governed by the arc chute for op 
posing the attractive force of the movable con 
tact member, thus constraining the movable con- 15 
tact member from engaging the stationary con 
tact member, means for causing the opposing 
force of the movable contact member to rotate 
the arc chute and means for adjusting the post 
tion of the fulcrum. 920 

14. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 
arc chute when in normal position for housing 
Said contact members, said chute having an inner 
surface provided with a plurality of ridges dis- 25 
posed substantially transversely to the travel of 
the arc passing between the contact members and 
a projecting portion adapted to prevent the clos 
ing of said contact members when said chute is , 
moved from its normal contact-member-housing 30 position. 

15. In combination with a switch structure in 
cluding a stationary contact member and a mova 
ble contact member, a pivotally mounted arc 
chute having such configuration that when in one 35 
position said chute will cooperate with the contact 
members and when in another position said chute 
will positively prevent closing of said contact 
members. - 

16. In combination with a switch structure in- 40 
cluding a stationary contact member and a mova 
ble contact member, a pivotally mounted arc 
chute adapted when in one position to cooperate 
with said contact members and a barrier actu 
ated by said chute and adapted to move between 45 
the contact members when said chute is actuated. 
to a non-cooperating position with reference to the contact members. 

17. In a circuit interrupter, in combination, a 
pair of relatively movable contact members, an 50 
arc chute having a chamber and a portion pro 
jecting therefrom, means for pivotally mounting 
said chute, said chamber being disposed to house 
said contact members when said chute is in One 
position and to expose said contact members when 55 
in another position, said projecting portion being 
adapted to prevent relative movement of said 
contact members when said chute is in th posi 
tion exposing the contact members. 

JOHN D. ELLS. O 
GEORGE C. ARMSTRONG. 


