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CIRCUIT BREAKER ATTACHMENT PLUG 
William A. Wulle, Chicago, Ill., assignor, by direct. 
and mesne assignments, to William A. Wulle, as 
trustee 
Application March 16, 1939, Serial No. 262,106 

(C. 200-15,5) 12 Claims. 

This invention pertains to attachment plugs 
such as are used in connection with an electric 
cable or cord in order to attach the same to a 
source of current supply in order to establish a 
circuit therewith. More particularly the inven 
tion pertains to such an attachment plug pro 
vided with means for automatically breaking the 
circuit upon overload. 
Attachment plugs of this type as heretofore 

constructed have been provided with means 
adapted for manipulation to reset the circuit 
breaking mechanism thereof So as to close the 
circuit. Such devices have, however, usually been 
subject to the objection that either the manipu 
lating means or the circuit-opening mechanism 
itself may be blocked so that opening of the 
circuit under overload is prevented. 
One of the objects of this invention, therefore, 

is to provide such a plug with automatic over 
load circuit-breaking mechanism which cannot 
be blocked against operation. 
Another object is to provide Such a plug with 

manipulating means for resetting the circuit 
breaking mechanism so arranged that when the 
plug is inserted into a socket the manipulating 
means is limited to such a position as to leave 
the circuit-breaking mechanism trip-free. By 
this is meant that it is free to trip in order to 
open the circuit without possibility of any ob 
struction of this operation. 
Another object is to provide such a plug with 

novel tripping and resetting mechanism. 
Another object is to provide such a plug which 

may be constructed so as to be capable of estab 
lishing a plurality of contacts with overload trip 
ping mechanism in the circuit of each contact. 
Another object is to provide such a plug 

adapted to handle a plurality of circuits or 
conductors with overload tripping mechanism 
whereby an overload in One of said circuits or 
conductors will open all of them. 
Another object is to provide novel construction 

for such a plug adapted to handle a plurality of 
circuits. 
Another object is to provide arc breaking 

chambers for each break in order to prevent an 
arc from jumping from pole to pole when the 
circuit or circuits are opened. 

Further objects will appear from the following 
description taken in connection with the accom 
panying drawings in which 

Figure 1 is a longitudinal sectional view of a 
single circuit attachment plug embodying this 
invention; 
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Figure 2 is a similar view taken at right angles 
to that of Figure i; ? 

Figure 3 is a section on line 3-3 of Figure 1; 
Figure 4 is a fragmentary sectional view taken 

in the same plane with Figure 1, showing a modi 
fied form of tripping and resetting device. 

Figure 5 is a perspective detail view showing 
still another form of tripping and resetting 
device. 

Figure 6 is a partial sectional view taken about 
On line 6-6 of Figure 8, the upper part along 
the line ABCDG and the lower part along the 
line ABCDEFG, showing an attachment plug 
embodying this invention as applied to the con 
trol of a plurality of circuits; 

Figure 7 is a longitudinal sectional view of 
the plug shown in Figure 6 but taken on line 
7-7 of Figure 9. 
Figure 8 is a plan view of Figure 6. 
Figure 9 is a section about on line 9-9 of 

Figure 6. 
Figure 10 is a section about on line O-O of 

Figure 6; 
Figure 11 is a detailed elevation of the con 

tactor shown in Figures 6 and 7 shown in relation 
to its complementary contact. 

Figure 12 is a perspective detail of a modified 
form of contact; 

Figure 13 is a section on line 3-3 of Fig 
ure 12; 

Figure 14 is a side view of another form of 
contact; 

Figure 15 is a sectional detail showing means 
for heating the bi-metallic elements; and 

Figure 16 is a sectional view, similar to Fig 
ure 6, showing another embodiment of the 
invention. 
The devices illustrated in the accompanying 

drawings are selected for the purpose of descrip 
tion of the invention and to show its application 
to the different types of plugs illustrated. It is 
obvious, of course, that the invention is not lim 
ited to these types of plugs since various changes 
may be made in the details of construction or 
application within the scope of the appended 
claims without departing from the spirit of this 
invention, and that, therefore, the invention is 
not limited to the specific details shown and 
described. 

Referring first to the embodiment illustrated 
in Figures 1 to 3, inclusive, designates a body 
or shell of insulating material providing a hous 
ing for the mechanism. This body may be con 
structed of any suitable insulation as, for in 
stance, of mouldable plastic materials such as 
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Bakelite. In the embodiment illustrated, how 
ever, this housing is formed of soft rubber so as 
to be pliable to a certain extent, ifou Inted Within 
in the body is a core 2 which carries the mech 
anism involved in carrying the circuit through 
the device and in breaking the same upon Over 
load. The housing a may be provided with an 
annular internal socket or groove 3 within which 
the base of the core 2 may be lodged. The as 
sembly of these parts may be accomplished by 
simply stretching the rin of the housing to 
pass it over the base of the core member 2 and 
a locating key 25A. The core 2 is provided with 
a longitudinally extending shank provided with 
grooves or depressions in its side and end faces 
to accommodate contact strips. One of these 
strips 3 extends from the lovyer end of the shank 
is at which it is provided with a retaining screw 
6, upwardly along a side groove passing out 
wardly through the base of the core to provide 
a contact blade 7 projecting from the plug in a 
position for insertion into a socket. Such a 
Socket which inay be of any suitable type is in 
dicated at 8. The blade and the strip 5 carry 
one leg of the circuit through the attachment 
plug without interruption to the retaining screw 
S. The screw 6 serves to bind the strip is against 
the turned-over end of a bi-metallic thermo 
static element 2. The end of the element 2 is 
bent to for a a contact 3 which at the same time 
provides a seat for a circuit-breaking contactor 
83. The contactor it is hinged on a pin 5 and 
is urged upwardly in Figure by a spring AS 
bearing against the contactor and against the 
Shank 4 of the core member. À îlexible conduc 
tor ribbon. A connects the contactor a 3 With a 
terminal 3. A Suitable termina screw 9 serves 
to. connect the terminal 8 to a conductor of a 
cable or cordi 9. 
A Second contact blade positioned opposite 

to the blade and similarly adapted for inser 
tion into a Socket 8 is secured by a screw 2 to 
the shank 4 of the core member and is provided 
with a terrainal 2 to which the other conductor 
of the cable 9 may be connected by means of a 
Suitable terminal Screy 22. 
The operation of this embodiment of the in 

vention is as follows: With the parts in the 
position shown in Figure and the plug inserted 
in a socket 8, the current passes into the device 
at one of the contact blades, say , thence to the 
thermostatic element 2, through the contact 3 
to the contactor 4, then by way of the ribbon 

to the terminal 8 and out into the circuit 
of the cable 9. Returning from this circuit by 
the other conductor of the cable 9, the current 
passes by way of the terminal 2 to the blade fo 
and thence back to the Socket 8. the current 
thus traverses the thermostatic element 2. This 
element is so constructed that the heating effect 
of the current, When the datter reaches over 
load magnitude, causes the element 2 to bend 
outwardly to the right of Figure 1, thereby with 
drawing the contact 3 from engagement with 
the contactor 4, whereupon the latter is forced 
by the spring 6 to snap upwardly in Figure i, 
breaking the circuit at the contact f3. When the 
circuit has been broken, the thermostatic element 
2, being relieved of the heating effect of the cur 
rent, returns to its normal position, as shown in 
Figure 1. When overload conditions have been 
removed from the circuit 9, the contactor 4 may 
ºbe reset. For this purpose a manipulating elle 
ment 23 is provided. This element is hinged on 
a pin 24 in the core member 2 and is provided 
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with a projecting tip 25 adapted to engage the 
contactor 4 when the element 23 is moved up 
Wardly in Figure and a stop shoulder 25, 
This movement causes said element to rotate 
about the pin 24 bringing the tip 25 down against 
the contactor 43 and, as the movement is con 
tinued until arrested by a stop-shoulder 258 en 
gaging the top oi core 2, depressing said con 
tactor until the latter engages the outwardly 
turned end of the element 2 and lodges behind 
the contact 3 thereof. Said contact also fur 
nishes a Seat to retain the contactor 3. It 7: 
be noted that the manipulating element 23 must 
be moved outwardly or away from the body of 
the attachment plug and toward the socket 8. 
Accordingly it cannot be moved in that Way 
While the attachment plug is in the socket. This 
requires that the plug must be removed from 
the socket in order to reset the contactor 88. 
When the element 23 is returned to its normal 
position, it rests in a notch 26 in the rim of the 
housing . In this position it does not interfere. 
With insertion of the plug in the socket 8. When 
the plug is so inserted in the socket 8, the ele 
ment 23 is limited to the position shown in Fig 
ure in which position a considerable space is 
established between the tip 25 and the contactor 
it to provide room for movement of said coa 
tactor to opera the circuit when tripped. This 
arrangement, therefore provides a lost motion 
connection between the element 23 and the con 
tactor 3 which, by thus providing space for 
movement of Said contactor renders the latter 
free to move So that there can be no interfer 
ence with its overload protection. 

In the arrangement shown in Figure 4, the 
contactor 4 is arranged to move in the opposite 
direction from that of Figure to open the cir 
cuit, as indicated by the arrow. In this case the 
element 2 is bent to a somewhat different shape 
with its extreme end bent at right angles to pro 
vide a contact 27, and an angular portion 28 
provides for moving the element 2 outwardly , 
when the contactor is reset. The spring 8 is 
now placed above the contactor 4 instead of 
below it. A manipulating element 29 in the form 
of a simple pull rod is provided with an elongated 
hook 30 whose shank passes through a slot 3 in 
the contactor A. The element 29 is shown in 
Figure 4 in its extreme outer position assumed 
when resetting the contactor. In this position 
the end of the element 29 projects beyond the 
rin of the housing in which position it would 
interfere with the socket 8. However, after re 
setting this element may be pushed downwardly 
in Figure 4 whereupon the shank of the hook 3G 
slides through the slot 3 so as to introduce lost 
motion between the contactor f4 and the hook, 
thereby rendering said contactor free to trip. 
The element 29 is limited to this position so long 
as the attachment plug is in the socket 8. 

In the arrangement of Figure 5, the contactor 
again abuts the end of the element 2 as in 

Figure 4. It ishinged, however, upon the termi 
nal element f8 in such a manner that the spring 
6, placed as in Figure 4, will maintain contact 
between the members 4 and 8. This is accom plished by simply notching the sides of the con 
tactor 4 as shown at 32 to provide a reduced 
neck which is received in a notch 33 in the 
terminal member 8. In this case also the manip 
ulating element 29 is provided with a hook 30 
and a long shank adapted to introduce lost mo 
tion between it and the contactor 4 when in 
its normal position. It will be seen that this 
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structure renders unnecessary the conducting 
ribbon 7 shown in Figure 1. 

Figures 6 to 15, inclusive, illustrate an embodi 
ment of the invention as applied to an attach 
ment plug adapted to handle a plurality of cir 
cuits and to provide the overload trip feature in 
each circuit. 

In this embodiment, a body or housing 34 is 
provided with an internal chamber 35 within 
which a contactor 36 may operate. The chamber 
35 has a floor 37 but the central portion of the 
chamber extends downwardly from the floor 37 to 
provide a central well 38, provided with side slots 
39. The lower end of the body 34 is provided 
with radially extending partitions 40 providing 
insulating barriers between the ends of a plu 
rality of conductors 4 extending upwardly into 
the chamber 35. The conductors 4 provide cir 
cuit connections for the several conductors of the 
cable or cord 42 which may be connected to the 
conductors 4 in any suitable manner as by means 
of screws 43. A flexible rubber cover or shield 
44 may be arranged to cover these connections as 
shown in the figures. 
Arranged to seat upon a shoulder 45 or other 

wise suitably secured in the housing 34 is a plug 
6. Both the housing 34 and the plug 46 may be 
constructed of any suitable insulating material. 
Molded plastics, such as Bakelite, provide a satis 
factory material for these parts although other 
materials may be used. Mounted in the plug 46 
is a plurality of conductors each comprising, in 
the illustrated embodiment, a contact blade. 47 
having connected thereto in any suitable manner 
a thermostatic element 48 similar to the element 
2. Surrounding each of the elements 48 the plug 
46 is provided with a well or chamber 49, pro 
viding a space wherein the element 48 may move 
in changing its shape with change of tempera 
ture. 
The contactor 36 is arranged for movement 

Within the chamber 35. This element is illus 
trated in detail in Figure 11. It is generally 
cylindrical in shape having an upper shank 50 
and a lower shank 5 separated by a series of 
intermediate radial flanges 52. Each of these 
flanges extends through only part of a circum 
ference, the quadrants being separated by verti 
cal fidanges 53 upstanding from the fanges 52, 
and similar flanges 59 extending downwardly 
from the flanges 52. Each of the flanges 52 in 
the embodiment illustrated has a radial depth 
equal to that of the flange 53 but is interrupted 
So as to leave a radial gap 54 between each flange 
53 and the succeeding flange 59. Arranged op 
posite the gap 54 and in line with each flange 53 
is a button 55 connected by a flexible conducting 
ribbon 56 with the head of one of the conductors 
4. The entire body of the contactor 36 may be 
of insulating material such as Bakelite so that 
the contacts 55 are insulated from one another. 
The upper shank it is provided with a central 
well 57 and a reduced bore 58 extends downward 
ly from the said well through the lower shank 
5. The lower shank 5 f is further provided with 
the radial fins or wings 59 adapted to fit loosely 
within the slots 39 in the body 34. One or more 
of the wings may be provided at its lower end 
with a notch 60 so as to provide a narrow tip 6 
adapted to rest upon and slide upon the floor 37 
of the chamber 35. 
When the contactor 36 is assembled in the 

chamber 35 it rests at the tips 6 upon the floor 
3 of said chamber. The shank 5 extends 
slightly below the floor 37 so as to enter the well 
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8 which serves to align the contactor in the 
chamber 5. The upper shank extends into a 
bore 62 in the plug 4 so as to align the upper 
end of the contactor. In this position the wings 
53 extend upwardly into sector-shaped cavities 
87 in the cylindrical lower extension 68 of the 
plug 48. These cavities accommodate the move-, 
ment of the wings 53 during rotation of the con 
tactor. The fit of the shank 50 in its bore is 
loose enough to permit free rotation and endwise 
sliding movement without binding. When the 
contactor is in its elevated position, as shown in 
Figure 6, the several thermostatic elements 48 
extend downwardly through the gaps 54 SO that 
their lower ends engage the contacts 55. A spring 
63 is housed in the well 57 and is anchored at its 
ends respectively to the contactor and to the plug 
46 so as to provide a torsion spring tensioned to 
rotate the contactor in the direction indicated 
by the arrow in Figure 6 so as to move the con 
tacts 55 into contact with the elements 48. The 
spring 63 at the same time provides a compression 
Spring tending to force the contactor downwardly 
in Figure 6 so that when rotated until the wings 
59 come into alignment with the slots 39 the 
contactor will move downwardly in the chamber 
35, the shank 5 sinking into the well 38 and the 
wings 59 sliding in the slots 39. 

Each contact 55 is preferably provided with one 
or more laterally-extending resilient wings 55a 
arranged to maintain contact with the element 
48, as shown in Figures 13, 14, and 15, during ro 
tation of the contactor 36, as described herein 
after. 

In the operation of this embodiment of the 
invention, the plug may be inserted in any suit 
able socket indicated at 64, adapted to receive the 
contact blades 47. The cord 42 may supply any 
desired number of conductors or circuits accord 
ing to the number of contact blades 47. The cir 
cuits of one or more of the blades 41 may, how 
ever, be carried straight through the plug to the 
corresponding conductors 4 without being inter 
rupted at the contactor 36. This provides for a 
ground lead or other circuit not to be opened 
upon overload. Said contact blades may also be 
arranged in particular angular relation to each 
other so that they must be inserted in the socket 
64 in only one position so as to preserve the po 
larity of the circuits involved. With the con 
tactor 36 in elevated position, as shown in Figure 
6, the spring 63 tends to rotate the same so as to 
cause and maintain contact between the contacts 
55 and the respective elements 48. In this condi 
tion a circuit is established through the attach 
ment plug from each of the contact blades 4 to 
one of the conductors of the cable 2. Such a 
circuit may be traced successively through a con 
tact blade 47, the corresponding thermostatic elle 
ment 48 to the contact 55 in contact therewith, 
then by way of the corresponding ribbon 56 to 
the conductor 4 and then to the conductor of 
the cable 42 connected thereto. If now an over 
load occurs in any one of these circuits, the cor 
responding thermostatic element 48 will change 
its shape so as to cause it to bend in such a direc 
tion as to force the contactor 36 to rotate in the 
direction opposite to that of the arrow shown in 
Figure 6 and against the torsional effort of the 
spring 63. When this movement is sufficient to 
carry the wings 9 to the slots 39, the contactor 
is tripped and said wings move downwardly in 
said slots as the contactor slides downwardly un 
der the pressure of the spring 63. This carries 
the contact 55 out of engagement with the con 
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to circuit-making and breaking positions, resilient 
means tensioning said contactor for movement 
to circuit-breaking position, means to retain said 
contactor in circuit-making position constructed 
and arranged to release said contactor after a 
predetermined movement of the latter, a con 
plementary, contact positioned for engagement 
by said contactor when in circuit-making posi 
tion and constructed and arranged to maintain 
such engagement until release of said contactor, 
and means operatingin accordance with the mag 
nitude of the electric current in the circuit con 
trolled to cause said contact to impose such pre 
determined movement upon said contactor, said 
circuit-breaking movement being in sliding rela 
tion to said contact substantially in the plane of 
contact. 

5. In a circuit-breaking attachment plug of the 
character described, a, contactor movable in rO 
tation and to circuit-breaking position in a di 
rection angular to the plane of rotation, resilient 
means tensioning said contactor for movement 
to circuit-breaking position, means to retain Said 
contactor in circuit-making position constructed 
and arranged to release said contactor after a 
predetermined rotary movement of the latter, a 
complementary contact constructed and arranged 
to engage said contactor when in circuit-making 
position and to maintain such engagement during 
rotary movement to releasing position, and means 
operating in accordance with the magnitude of 
the electric current in the circuit controlled to 
cause said contact to rotate said contactor. 

6. In a circuit-breaking attachment plug of 
the character described, a 'contactor movable in 
rotation and to circuit-breaking position in a 
direction angular to the plane of rotation, resili 
ent means tensioning said contactor for more 
ment to circuit-breaking position, means to re 
tain said contactor in circuit-making position 
constructed and arranged to release said con 
tactor after a predetermined rotary movement 
of the latter, a complementary contact con 
structed and arranged to engage said contactor 
when in circuit-making position and to maintain 
such engagement during rotary movement to re 
leasing position, means operating in accordance 
with the magnitude of the electric current in 
the circuit controlled to cause said contact to 
rotate said contactor, and means for resetting 
said contactor to circuit-making position having 
a lost-motion connection therewith and located 
so as to be limited by insertion of the plug into 
a socket to a position introducing such lost no 
tion so as to render said contactor free to trip. 

7. In a circuit-breaking attachment plug of 
the character described, a plurality of contact 
blades adapted for insertion into a receiving 
SOcket to establish a plurality of electric circuits, 
a contactor movable to circuit-making and cir 
cuit-breaking positions adapted in the former 
position to close a plurality of said circuits, 
means for retaining said contactor in circuit 
making position, means for moving said contactor 
to circuit-breaking position, means controlled by 
the magnitude of the current flowing in one or 
more of said circuits adapted to trip said con 
tactor at a predetermined current value, and 
means for re-setting said contactor to circuit 
closing position located so as to be limited by a 
socket in which the attachment plug is inserted 
to a position to positively clear said contactor 
for free movement to circuit-opening position. 

8. A circuit-breaking attachment plug having 
a contact blade engageable in a complementary 
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socket, a relatively fixed contact connected with 
said blade, a contactor movable in different paths 
of which one is for making and breaking contact 
with said fixed contact, resilient means tension 
ing said contactor for movement to circuit-break 
ing position, means to retain said contactor in 
circuit-making position in engagement with said 
contact providing a limited range of movement 
for said contactor while in such engagement, and 
means operating in accordance with the magni 
tude of the electric current in the circuit con 
trolled to cause a preliminary movement of Said 
contactor in one of said paths and a final nove 
ment in said contact-breaking path to open the 
circuit. 

9. A circuit-breaking attachment plug having 
a contact blade engageable in a complementary 
socket, a relatively fixed contact connected with 
said blade, a contactor movable in rotation and 
longitudinally of its axis of rotation to circuit 
breaking position, means to retain Said contactor 
in circuit-making position in engagement with 
said fixed contact, means operating in accord 
ance with the magnitude of the electric current 
in the circuit controlled to cause rotary movement 
of said contactor to disengage said retaining 
means, and means to move Said contactor to cir 
cuit-breaking position when disengaged. 

10. A circuit-breaking attachment plug having 
a contact blade engageable in a complementary 
Socket, a relatively fixed contact connected with 
said blade, a contactor movable in rotation and 
longitudinally of its axis of rotation to circuit 
breaking position, means to retain said contactor 
in circuit-making position in engagement with 
Said fixed contact, means operating in accord 
ance with the magnitude of the electric current 
in the circuit controlled to cause rotary move 
ment of Said contactor to disengage said retaining 
leanS, means to move Said contactor to circuit 

breaking position when disengaged, and re-set 
ting means for Said contactor limited by engage 
ment of Said blade in the socket to a position 
positively introducing lost motion to render said 
contactor free to trip. 

il. A circuit-breaking attachment plug of the 
character described having a housing, barriers in 
Said housing providing a plurality of chambers, 
contact blades engageable with a complementary 
attachment Socket, relatively fixed contacts in 
Said chambers and connected respectively with 
Said blades, a contactor having contacts engage 
able respectively with said fixed contacts and 
movable in rotation and longitudinally of its axis 
of rotation to circuit-breaking position, one or 
more barriers on said contactor cooperating with 
Said housing barriers to provide arc-confining 
chambers for respective pairs of said contacts, 
said barriers being off-set to permit rotation of 
said contactor, means to retain said contactor 
in circuit-making position, means operating in 
accordance With the magnitude of the electric 
current in the circuit controlled to cause rotary 
movement of Said contactor to disengage said 
retaining means, and means to" move said con 
tactor to circuit-breaking position when dis 
engaged. 

12. In a circuit-breaking attachment plug of 
the character described, a contactor movable to 
circuit-making and -breaking positions and hav 
ing a metallic current-carrying contact-making 
part, tripping means operable under appropriate 
conditions to move said contactor to circuit 
breaking position, a manipulating element en 
gageable with Said contactor to move the same 
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for re-setting, said element being Rositioned to 
be between the body of the attachinent pung and 
& socket with which it may e eigeged end. ' 
mounted for movement outwardly from the ate 
tachment plug to a position to interfere with he 
socket while moving said contacter to circle 
closing position, and for EaoWerneat ia:38Edily to 

non-interfering position afterre-setting, said elle 
ent keing disengage&ble from said contactor so 

that by stici invar? movement, Iost notior is 
positively introduced be:Ween saidi contSicilor and 
said manipuisting element v?ine) said plug is 
eEngaged in & Socket. 


