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This invention relates to circuit interrupters 
of the type in which a fuse-carrying tube drops 
from a vertical position to an oblique position to 
Open the circuit. 

5 It is an object of this invention to produce a 
device of this class which is simpler, having fewer 
parts, than Such devices heretofore. 

It is a further object of this invention to pro 
vide a device of the type described in which the 
angle through which the tube descends is smaller 
than heretofore, with consequent smaller shock 
upon the operating spring. 

It is a further object of this invention to re 
siliently support the tube in its open position 
by the same spring that effects the operation of 
the interrupter. 

It is a further object of this invention to pro 
vide a dog securing the tube in place and means 
cooperating with the single operating and sup 
porting Spring to move the tube away from its 
circuit-Closing position and to support it in its 
circuit-opening position. 

It is a further object of this invention to pro 
vide a fused circuit interrupter which includes 
a pivotally mounted fuse tube and a spring dis 
posed adjacent the pivoted end for exerting a 
preSSure biasing the tube in the direction of its 
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Other end and so holding it against a stationary 
contact until it is released by the blowing of the 
fuse. m 

It is a further object of this invention to se 
cure the dog against the tube by means controlled 
by the fuse. - 

It is a further object of this invention to pro 
Wide a circuit interrupter of the type described 
in which the terminal at the moving end of the 
tube is free from movable parts. 

It is a further object of this invention to pro 
vide a means whereby good contact pressure will 
be maintained between the movable parts asso 
ciated with the tube and the circuit-terminal 
until after the arc is broken. 
Other objects of the invention and details of 

the invention will be evident from the following 
45 description and the accompanying drawing, in 

which 
Figure is a view of the device in closed-circuit 

position, 
Fig. 2 is a view of it in open-circuit position, 

50 and 
Fig. 3 is a view of a portion of the device show 

ing the position of the parts just after the be 
ginning of the opening movement. 

In the drawing the reference character is 
is a crossbar upon any line structure and reference 

(C. 200-14) 

character 2 is an insulator Supported from said 
CrOSS bar in the usual manner. A strap 3 dis 
posed around the top of the insulator carries a 
terminal 4. w 
A notch 5 is provided in the terminal 4. At 5 

the side of this notch nearer, the insulator, a 
projection 6 is provided which has a flat face 
on the side farthest from the insulator, affording 
a definite stop for the fuse-carrying tube . The 
tube has been shown broken in Fig. 1 to show 10 
the link in the fuse, 
The tube 7 is of hard fiber and may have a 

covering of Waterproof material, as is usual in 
this art. It contains a fusible element which is 
united to a cable which shows at at the bot 
tom of the tube. The upper end of the fusible 
member is electrically continuous with head 
Which in Fig. 1 is Seated Within the notch 5 and 
restrained from movement by the projection 6 
and by a shoulder 2 which forms the other side 
Of the notch. Around the tube near to the 
head , a collar is fastened which has a ring 
5 into which a hook upon a switch stick may 

readily be inserted for reclosing the circuit inter 
rupter after it has operated. In the closed posi- 2 
tion the collar abuts against the fiat face of the 
projection 6, thus saving mechanical damage to 
the fiber tube. 
A second band 6 Secured around the tube 

near its lower end has an ear f which is united 
by a pivot 8 to the upper part of a dog 20. The 
dog 20 is a plate from which the pivot 8 pro 
jectS upon One or both sides and the ear 7 may 
be adjacent One side of the plate or may contact 
the pate on tWO SideS. 
A clamp 2 is provided near the pivot - 8 upon 

the dog 20 to secure the end of the cable O. 
A band 25 around the lower part of the insulator 
2 Supports Spring 26. The two ends of the band 
are united by a flat terminal plate 27 to which 
the spring is bolted. 
The spring 26 is curved. It extends downward 

from the head of the bolt and then upward be 
tween the two members of the band 25 and curves 
toward thc dog 28. It is bifurcated through the 
provision ?f a sict, as indicated at 28, and the 
two members of the bifurcation are formed into 
two hooks which engage the pivot 38 on the two 
faces of the dog 20. The Spring in he position 
shown in Fig. 1 is under strain and, therefore, is 
exerts force upon the pin 30. 
This force has a component toward the ins 

lator which acts to cause a cam surface 32 upon 
the dog 2 to engage the terminal plate 27. This 
component of tie foice of the Spring is usually 
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several pounds in order to insure good contact 
at all times between the termixaa plate 2 and 
cam surface 32. The Spring also exertS 2, COTRs 
ponent of its force upon the pin 3 in a generally 
upward direction. This upward component is 
considerably larger than the contact greSSL'e 
component, and its upward direction is impor 
tant, because to assure satisfactory operation of 
the device the dog 20 must be normally biased for 
clockwise movement about its supporting pivot 3. 
A bearing plate or stop 33 is provided on the 

dog 20 and the lower end of the tube presses 
against it in the position shown in Figs. and 2. 
Opposite sides of the line are connected respec 
tively to the bands 3 and 25 and so to the terni 
nals 4 and 2. 
In the operation of the device, when the tube 
is in the closed-circuit position illustrated in 

Fig. , current flows from the terminal through 
the head to the fusible nexner within the 
tube and emerges over the cable G. it passes 
through the clamp 2 into the body of the can 
20 and from there it is conveyed both by the 
spring 26 and by the cam surface 32 to the ter 
ninal plate 2. 
When the current flowing over the gath just 

described exceeds a predetermined normal value, 
the fusible member 39 within the tube E is melted. 
Ordinarily this occurs as a result of a short cir 
cuit. Somewhere in the interconnected Systern, 
and due to the magnitude of the overload cur 
rent, the fuse is melted with Violence, So that the 
cable 8 is blown out from within the tube and 
Ore Or less destroyed. 
Before this occurred, the cable held the dog 

20 from moving in a clockwise direction about 
its supporting pivot pin 88 under the biasing in 
fluence of the spring 26. This results from the 
fact that the cable holds the bearing piece 
33 against the tube and any clockwise moves 
ment of the dog 20 about the pivot could be ef 
fected only by lengthening the cable a between 
the edge of the bearing plate 33 and the interior 
of the tube . Since this cable is secured in place 
by the fusible member such lengthening is im 
possible, and the dog 20, therefore, cannot move. 
When the fuse blows, the cable is no longer 
secured and it, therefore, no longer restrains the 
dog 20. 
The resultant force upon the pivot 3 and the 

resistance to this force afforded by the fact that 
the pin 8 is secured in place by the tube il, which 
bears against the notch 5, form a couple which 
tends to rotate the dog 2 in a clockwise direc 
tion, as shown in the figures. AS mentioned pre 
viously, the force exerted by the spring 23 against 
the pin 3 has a component toward the insulator 
2 and this component coacts with the pressure 
between plate 27 and the cam 32 to for a co 
ple which also tends to rotate the dog 26 clock 
WSe. 
When the conductor AC is released by the fuse 

melting, both couples act to move the pin 88 
toward the right, thereby bringing the tube 7 to 
an oblique position, as is shown in Fig. 3, and 
Separating the tube a from the stop 33. As soon 
as the head is out of the notch 5, the action 
of gravity Will cause the tube 2 to rotate about 
the pivot 8 until the tube again contacts with 
the stop 33. 
The tube 7 and the dog 28 will thereafter move 

together until the extending end portion 35 of 
the dog 20 contacts the lower edge of the termi. 
Inal plate 2. Then, the tube will move a little 
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further, until the spring 26 brings it to rest. This 
is in the position shown in Fig. 2. ' 

During most of the movement of the tube , 
the can like contact portion 32 of the dog 20. 
has been held against the terminal plate 27, and 
SO affords a connection for such current as 
passed through the arc after the fusiole meraser 
has blown. Sparking between the bearing sur 
face 32 and the terminal plate 25 is thereby 
avoided. The can like contact portion 32 of the 
dog 2G also serves to prevent the pin 3G from dis 
engaging the looped portions of the supporting 
Spring 28 until after the fusible element has 
melted by virtue of the fact that the can surface 
32 engages the adjacent surface 28 at the end of 
the slot in the spring 26. During the final stages 
of the opening movement, the cam 32 separates 
from the plate 27. 
The tube and the dog 2 may be removed as 

a unit from the apparatus in the position of Fig. 
2 for the purpose of replacing a blown fuse or 
Supplying a new fuse. When this has been done, 
the tube may be restored to its normal position 
Without any danger to the operator, because the 
tube is at all times at a safe distance from any 
but one side of the line. Moreover, the manipu 
lation of the tube i before returning it into place 
may be by means of a tool grasping the tube 
Without requiring the operator to be near the 
terminals 6 and 27. w 
When the tube is in place, a tool comprising a 

hook affixed to a suitable insulating pole or the 
like is utilized for moving the device to the open 
and to the closed circuit position. This tool is 
used by inserting the hook portion thereof in the 
ring 5 and pushing the tube upward into posi 
tion. As the tube is moved upward, the cable 
A6 or the replacement thereof prevents relative 
motion between the tube 7 and the dog 20. They, 
therefore, move together. At first the spring 26 
assists this movement, but as soon as the end 
35 leaves the edge of the plate 27, the face of the 
latter plate is engaged by the cam 32 and fur 
ther movement of the dog 20 is slightly resisted 
by the Spring. When the head contacts the 
shoulder 2, further movement of the tube 7, 
either under the push on the ring 5, or under 
its own momentum, or both, will depress the 
pivot A8 and also the pivot 30. The pivot 30 acts 
to strain the spring 26 back into its position 
shown in Fig. 1, the head a enters the notch 5, 
and the apparatus is then ready to repeat its 
action. 
Many variations of this invention will occur 

to those skilled in the art, and I do not desire 
to be limited by the exact details shown. 

claim as my invention: 
1. In a circuit interrupter, a fusible element, 

a member carrying said element, retaining means 
having a recess cooperating with said member 
to retain it in circuit-closing position, a spring 
biasing said member to circuit-opening position 
at least following the disengagement of said 
member from said retaining In eanS, and means 
Whereby said Spring acts in conjunction with said 
element to cause said member to cooperate with 
Said recess. 

P. In a circuit interrupter, a dog, a movable 
member pivoted to said dog, a stationary mem 
ber having a notch, a spring pivotally Supporting 
Said dog to exert pressure upon the pivot of said 
movable member and seat it in the notch, a re 
taining means restraining the dog from rotation 
about Said pivot and current responsive means 
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upon the occurrence of predetermined conditions, 
said spring normally biasing said movable mem 
ber to the open circuit position. 

3. In a circuit interrupter, a dog, a movable 
member pivoted to said dog, a stationary mem 
ber having a notch, a spring pivotally supporting 
said dog, the line of action of said spring being 
approximately lengthwise of said movable mem 
ber and in a direction to seat it in said notch, a 
bearing upon said dog contacting said movable 
member, restraining means holding said dog and 
movable member from relative movement and 
fusible release means for rendering said restrain 
ing means ineffective upon overload, said spring 
acting upon said release to rotate said dog and 
to normally rotate said movable member when 
said restraining means are effective. 

4. In a circuit interrupter, a dog, a tubular car 
rier, a fusible link therein, a conductor con 
necting said link to the dog, a pivot uniting said 
carrier and dog, a bearing limiting the motion 
about said pivot of said carrier relative to the 
dog, a circuit terminal having a notch, a con 
ductive head on the carrier conductively con 
nected to the link opposite said conductor, a 
Spring resiliently supporting said dog to seat said 
head in said notch, and also tending to rotate 
Said dog about said pivot in the direction not 
stopped by said bearing and to bias said tubular 
carrier to the open circuit position when said 
link is connected to said dog. 

5. In a circuit interrupter, two spaced termi 
nals one of which has a notch, a fuse carrier 
therebetween, one end of which has a head seat 
ed in said notch, a fuse supported by said carrier, 
and means at the other end of said fuse carrier 
including a spring controlled by the fuse and 
acting upon fusion thereof to remove said head 
from said notch, said fuse carrier being biased to. 
open circuit position by said spring when said 
fuse is in operative condition. . . . 

6. In a circuit interrupter, two spaced termi 
nals, one of which has a notch, a spring mounted 
adjacent the other terminal, a dog supported 
and actuated by said spring and a fuse carrier 
biased by said spring to open circuit position and 
held seated in said notch by said dog. 

7. In a circuit interrupter, a dog having two 
pivots, a fuse carrier mounted on one of said 
pivots and a spring resiliently supporting said 
dog at the other pivot, said spring acting upon 
said dog to cause relative movement between 
said dog and said carrier and to assist rotative - 
movement of said fuse carrier when relative 
movement between said dog and said fuse carrier 
has been restrained. . - 

8. In a circuit interrupter, spaced terminals, 
a dog having two pivots and two thrust receiving . 
surfaces, a fuse tube mounted on one of said piv 
ots and bearing against One of Said surfaces and 
a spring acting on the other pivot and forcing 
the other of said surfaces against a terminal. 

9. In a circuit interrupter, spaced terminals, 
a dog having two pivots and two thrust receiving 
surfaces, a fuse tube mounted on one of said piv 
ots and bearing against One of said surfaces and 
a spring acting on the other pivot and forcing the 
other of said surfaces against a circuit terminal 
the other circuit terminal having a notch into 
which the end of said fuse tube is received. 

10. In a circuit interrupter, spaced terminals, 
a fuse tube extending therebetween, pivot means 
for said tube adjacent one of said terminals, and 
a spring supporting said pivot means which biases 

3. 
said tube toward the other of said terminals and . 
also to the open circuit position. 

11. In a circuit interrupter, spaced terminals, 
a fuse tube extending therebetween and pivoted 
adjacent one of said terminals, a spring adjacent 
the pivoted end of the tube which normally biases 
said tube toward the other of said terminals and 
also to the open circuit position, and means re 
leased by the blowing of the fuse and actuated 
by said spring when released for moving said 
tube away from the terminal against which it is 
normally biased by said spring. 

12. In an expulsion circuit interrupter, a pair 
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of spaced contacts, means for normally bridging 
said contacts including a tubular means for defin 
ing the walls of an arc chamber, terminal means 
disposed at either end of said tubular means, and 
conducting means including a current-responsive 
element disposed within said arc chamber for 
completing the electrical circu?t between said ter 
minals and for establishing the arc incident to 
the opening operation of said interrupter within 
Said ?arc chamber, and means for pivotally Sup 
porting said bridging means upon one of said 
contacts for Swingable movement to an open and 
to a closed circuit position in which latter posi 
tion one of said terminals engages the other of 
said contacts, said Supporting means on said one 
contact including means for resiliently biasing 
said bridging means into engagement with said 
last mentioned contact and also for biasing said 
bridging means to open circuit position and 
means automatically actuable in response to the 
Operation of said current responsive means to 
cause said biasing means to swing said bridging 
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means from the closed circuit to the open circuit 
position. : . . . 

13. In an expulsion circuit interrupter, a pair 
of. spaced contacts, means for normally bridging 
said contacts including a tube of insulating ma-. 
terial for defining the walls of an arc chamber, 
terminal means disposed at either end of said 
tube, and conducting means including a current 
responsive element disposed within said arc 
chamber for completing the electrical circuit be 
tween said terminals and for establishing the arc 

40, 

incident to the opening operation of said inter- . 
rupter within said arc chamber, said bridging 
means being supported upon one of said contacts 
for swingable movement to an open and to a 
closed circuit position in which latter position 
one of said terminals engages the other of said 
'contacts, means carried by said one contact for 
resiliently biasing said bridging means into en 
gagement with said other contact and means au 
totaatically actuable in response to the operation 
of said current responsive means to cause said 
biasing means to Swing said bridging means from 
the closed circuit to the open circuit position, said 
last mentioned means including a dog which is 
pivotally supported upon said tube, adjacent the 
supported end thereof, for movement from a nor 
mal inoperative to an operative position, said 
dog including means for engaging said biasing 
means and being normally restrained in said in 
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operative position by said current-responsive ele- . 
ment, Said biasing means, normally acting to 
maintain said dog in engagement with the said 
One of Said contacts. 

14. In a circuit interrupter, a pair of spaced 
terminals, a fuse tube extending therebetween, 
pivot means for said tube adjacent one of said 
terminals and resilient means carried by said one 
terminal for supporting said pivot means which 
biases said tube toward the other of Said termi 
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nals, said resilient means also biasing said pivot 
means into contacting engageinent With the said 
one of said terminals. 15. In a circuit interrupter, a pair of spaced 
terminals, a fuse tube extending therebetween, 
a coupling member pivoted to said tube adjacent 
one end thereof and a spring mounted adjacent 
one of said terminals and pivotally connected to 
Said coupling member for normally biasing the 
latter into contacting engagement with said ter 
minal, said Spring also normally biasing the other 
end of Said fuse tube into contacting engagement 
With said other terminal. 

16. In a circuit interrupter, a pair of spaced 
terminals one of which has a notch, movable 
means for making and breaking the circuit be 
tween said terminals comprising a tubular mem 
ber, a contact terminal on one end of said tubu 
lar member adapted to be seated in said notch, 
a coupling member pivoted to said tubular mem 
ber, a Spring mounted at one end to the other of 
Said terminals and pivoted at its other end to said 
coupling member, conducting means including a 
fusible element connected between said contact 
terminal and said coupling member, said conduct 
ing means normally holding said tubular mem 
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ber and said coupling member against relative 
movement, said spring being Operative to nor 
mally maintain contacting engagement between 
said tubular member and said notched terminal 
and between Said coupling member and the other 
of said terminals, said spring being effective in 
response to the fusion of said fusible element to 
rotate said coupling member relative to said tubu 
lar member whereby the latter is caused to be dis 
engaged from Said notched terminal. 

17. In a circuit interrupter, a pair of spaced 
terminals, a fuse tube extending therebetween, 
pivot means for said tube adjacent one of said 
terminals and resilient means carried by said one 
terminal for supporting said pivot means and 
for biasing said pivot means into contacting en 
gagement with the Said one of said terminals. 

18. In a circuit interrupter, a pair of spaced 
terminals, a fuse tube extending therebetween, 
pivot means for said tube adjacent one of said 
terminals and resilient means carried by said 
one termitial for supporting said pivot means, said 
resilient means biasing said pivot means into 
engagement with the said one of said terminals 
and said fuse tube to circuit opening position. 

HERBERT L. RAWLNS. 
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