
Nov. 26, 1940. C. E. VES 2,222,843 
CIRCUIT BREAKER 

Filed Nov. 20, 1936 2 Sheets-Sheet 

2A site-2 
K424% 

23 

SN UZ 
w 

Y.Yasse 

Ez-ZZOEZE - /-it A. E?s //UC/ Z/o7. 
Cz/forcz A/Cas, 

--5 3/ 9.944-reaucruti. a/s. 

  

  

  

  

  

  

  

  

  

      

  



Nov. 26, 1940. C. E. VES 2,222,843 
CIRCUIT BREAKER 

Filed Nov. 20, 1936 2. Sheets-Sheet 2 

C 72. KC f3. 

Nr.2 2ée 
(2) a 

zézé SS NSN SNS NZES ZS 29 ŠSY 29 
IT2/ 

a 

SaaSSaaS SSSSSSSN ZZZYaY2 2222222 

foLIS - 29 

II 
//ZZe/Z// 

(Z/70/z A //es, 
2/2ns-3-44." (zz75 

  

  

    

  



Patented Nov. 26, 1940 

UNITED STATES 

2,222,843 

PATENT OFFICE 
2,222,843 

CRCUT BREAKER 

Clifford E. Ives, Chicago, i. 
Application November 20, 1936, Serial No. 111,762 

12 Claims. 

My invention relates to circuit interrupting 
and closing mechanism. It relates more in par 
ticular to circuit breakers of the type employed 
in the ignition systems of automobiles, although 

5 not limited to such use, wherein a pair of con 
tact points is provided, one stationary and the 
other adapted to be moved with respect to the 
stationary contact for the purpose of opening and 
closing a circuit. 

So-called breaker points or contact points emi 
ployed in automobile ignition Systems, and mech 
anism used to control, adjust and aline such 
points have had rather an extensive develop 
ment. The mechanism now generally employed 

5 represents a great advance in design, but still 
there are many objectionable features and char 
acteristics of common types of breaker points and 
Controlling apparatus known to those skilled in 
the art, but which objectionable features and 
characteristics have not been overcome. 
One of the principal disadvantages and objec 

tions to breaker points and associated apparatus 
noW Commonly employed is that true face con 
tact between the breaker points is not obtained, 
contact usually occurring even in the majority 
of new installations at one single point, that is, 
only over a small portion of the total area in 
tended for contact. This condition is aggregated 
by Wear and adjustment of the points because of 
the fact that in common practice the movable 
point is adjusted through an arc and the fixed 
point is adjusted in a straight line. True par 
allelism, therefore, is Substantially impossible af 
ter adjustments have been made, and moreover, 
is very seldom obtained in new installations. At 
tempts have been made to produce contact point 
Supporting structures by virtue of which contact 
points will be self-alining and a true surface-to 
Surface contact will be obtained. Such attempts, 
however, have not met with success and the 
structures suggested have not gone into general 
use. There are many objections to suggestions 
for self-alining supports made in the past. 
Among the principal objections are the follow 
ing: In high Speed operation the contact arm 
must function as a unit, and the support for the 
movable contact point should not permit ap 
preciable relative movement between the point 
and the contact arm. Structures suggested in 
the past have not supported the movable contact 
point adequately and so have permitted such ex 
treme movement as to be objectionable, particu 
larly at relatively high Speeds. Another objec 
tion is that the structures suggested have been 
either impossible of production on a commercial 
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basis, or so expensive as to make their use sub 
stantially prohibitive, or of such a fragile nature 
as to result in frequent breakages. Still another 
objection is that supporting mechanism suggested 
in the past has not been capable of application 
to different styles of contact arms and so the use 
in more than one type of a system has been im 
possible, even assuming that other objections 
outlined hereinabove had been overcome. 

Accordingly, the principal object of my present 
invention is the provision of an improved form of 
Support for a movable contact member which 
obviates the objections outlined hereinabove. 
Another object is the provision of an improved 

Self-alining contact point. 
Still another object is the provision of means 

for securing a contact point to a movable contact 
arm whereby self-alinement may take place, but 
wherein during operation the point functions 
Substantially as if fixed rigidly to the contact 20 
al. 

Other objects and features will be apparent 
from the following detailed description taken 
With the accompanying drawings wherein 

Fig. 1 is an elevational view showing a station 
alry or fixed contact member, and a movable con 
tact member embodying the features of my in 
vention. 

Fig. 2 is an elevational view of the contact arm 
looking at right angles to Fig. 1, along the line 
2-2 of Fig. 1. 

Fig. 3 is a longitudinal sectional view taken 
On the line 3-3 of Fig. 2 looking in the direction 
of the arrows. 

Fig. 4 is an enlarged sectional view taken on 
the line A-4 of Fig. 3 looking in the direction 
of the arrows, and showing features of construc 
tion of the movable contact point. 

Fig. 5 is a still further enlarged longitudinal 
sectional view taken on the line 5-5 of Fig. 4. 

Fig. 6 illustrates a combination rivet and sup 
port member shown before the assembly thereof. 

Fig. 7 is a contact point carrying member 
adapted to be seated on the member shown in 
Fig. 6. 

Figs. 8 to 13, inclusive, are views similar to Fig. 
5 but showing modifications. 

Fig. 14 is a plan elevation, partly in section, 
showing a modified contact arm construction, 
and 

Fig. 15 is an enlarged sectional view taken 
through the movable contact point and support 
therefor, 

For convenience I have shown my invention as 
applied to the circuit breaker mechanism em- S6 
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ployed in the ignition system of an automobile, 
and will describe it in that connection, although 
obviously it may have other applications. 
In Fig. 1 I illustrate generally a breaker mech 

anism produced in accordance with my invention 
as applied to the ignition system of an internal 
combustion engine. A movable contact arm O 
is pivoted on a vertical post . The movable 
contact arm carries a breaker point, the details 
of which will be described hereinafter, adapted 
to cooperate with a fixed point 2 (indicated 
without a support), a cam f3 being provided in 
the usual manner to make and break contact at 
the breaker points by oscillating the contact arm 
0 about the post . A leaf spring 4 Secured 

to the contact arm has a free end engaging be 
tween a pin 6 so as normally to cause the con 
tact arm to move in a counter-clockwise direction 
about its pivot and maintain contact between the 
points. 

Considering now the structure of the contact 
arm itself, this comprises a unitary frame por 
tion comprising a back provided with flanges 

and 9 forming a part thereof, and terminat 
ing in ears 2 and 22 which carry a sleeve 23. 
This sleeve engages around the post and is 
preferably made of bronze or other bearing ma 
terial So as to have a bearing action when in con 
tact with post . 
The outer end of the back 7 of the contact 

arm is apertured to receive a member 24 (Fig. 
6). This member 24 comprises a rivet portion 
24a, a head portion 24b and a generally semi 
Spherical projection 24c which forms a seat for a 
movable contact supporting member as will be 
described. This member, preferably produced 
from stainleSS Steel and functioning as will be 
described hereinafter, is Secured to the back 
by extending the rivet portion 24a through the 
aperture provided in the back and riveting the 
same into position to produce a final assembly as 
indicated in Figs. 3, 4 and 5. 
The breaker point assembly generally indi 

cated by the reference character 25 comprises a 
breaker point 26 preferably formed of tungsten or 
other suitable breaker point material, and a sup 
porting member 27 to which the breaker or con 
tact point is secured by means, which will be 
described. The supporting member 27 is pro 
vided with a generally semi-spherical opening 28 
adapted to engage over the projection 24c in the 
manner shown more clearly in Fig. 5. A leaf 
spring 29 secured to the back 7 of the contact 
arm by means of a rubbing block 3 fastened in 
position by a rivet 32 has an opening equipped 
with an annular flange 33 engaging against the 
Slanting sides of the supporting member 27 so 
as to hold the contact point assembly 25 against 
the projection 24c as an adjustable seat. The 
rubbing block is shown in the form of an L. hav 
ing a cam follower 34 for engaging the cam 3, 
but this rubbing block may have other shapes and 
the cam follower may be provided in other ways. 
The construction shown, however, forms a firm 
support for the spring 29 as well as for the cam 
follower. It is to be noted that the rubbing block 
extends across the full width of the back so 
as substantially to contact the flanges 8 and 9 
of the contact arm thereby making it necessary 
to employ Only a single rivet for the purpose of 
Securing a firm assembly. 
The breaker point assembly 25, as previously 

described comprises a tungsten disc or pellet 26 
and the supporting member 27. This supporting 
member 2 is preferably made of cold rolled steel 

2,222,848 
for requisite strength, and to facilitate attach 
ment of the tungsten pellet. It is preferably first 
coated with a thin layer of copper or other cor 
rosion resisting material having suitable conduc 
tive characteristics, and then assembled by utiliz- 5 
ing a thin disk 36 of copper or other suitable 
metal between the tungsten pellet and its sup 
porting member to act as a bond between the 
two members. The members are held under 
pressure and heat is applied for example by a 0 
passage of an electrical current so as to fuse the 
copper which thus bonds the two sections to 
gether. During this bonding operation. Some of 
the copper flows through the opening 27a and 
also along the outside of the member 27, flow be 
ing induced by capillary action and supplemented 
by pressure so as further to coat the surface of 
the member 27 through which contact is made. 
The rubbing block 3 or at least the extension 

34 thereof is made of insulating material in ac- 20 
Cordance with the usual practice in the type of 
installation illustrated. The leaf spring 29 is 
formed of corrosion resisting material. Prefer 
ably it is coated with copper or formed of a suit 
able copper alloy in order to resist corrosion and 25 
also promote electrical contact. 

In forming the member 24, as previously de 
scribed, a stainless steel alloy is advisable. In 
the form shown in Fig. 6 before the rivet portion 
24a has been distorted the part is preferably 30 
made on a Screw machine. During manufacture 
I preferably make the part 24c which is of gen 
erally Semi-spherical shape, somewhat Oversize, 
This portion is then placed in a die having ex 
actly the proper size and shape and by striking 
the member 24c a sharp blow the semi-spherical 
portion 24c is brought to exactly the proper size, 
and whatever tool marks may be present on its 
surface are removed in the forming process. It 
is to be noted that the part of the portion 24c 40 
in line with the axis of the rivet portion 24a is 
flattened so that it will remain out of contact 
with the inside wall of the Socket 28 in which this 
member seats for reasons which will be explained 
fully hereinafter. 

Similarly, the semi-spherical opening 28 is 
made slightly undersize, (the supporting member 
2 is conveniently made also on an automatic 
screw machine) and this opening 28 is given the 
proper size by placing a steel ball therein and 50 
striking the steel ball a sharp blow so as to pro 
duce an opening of exactly the right size and 
shape wherein the inside surface is substantially 
free of tool marks. Although the proportions may 
be changed, I have found that for contact arms 
for use in automobile ignition systems, the por 
tion 24c may be made as part of a /8 inch sphere, 
and the opening 28 is exactly the size to receive 
a 4 inch sphere. 

It will be noted that the surface of the semi 
spherical member 24c and the opening 28 are so 
proportioned that there is substantially a wedg 
ing action so as to cause the contact point assem 
bly to have a firm and intimate contact with the 
member 24 whereby to decrease to a minimum the 
contact resistance between these two members. 
The spring 29 bears firmly against the angled 
outer walls of the supporting member 27 so as to 
promote contact at this point and also hold the 
parts in intimate assembly. The tension of the 
spring and the shape of the parts is so propor 
tioned that there is a strong wedging action and 
swiveling of the member 25 is resisted with con 
siderable force by the action of the spring and 
the intimate association of contacting surfaces; S 
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but the resistance to wedging action is not suff 
cient to prevent the automatic alinement neces 
sary to keep the face of the tungsten pellet 26 
dead in line with the opposing face of the sta 
tionary contact 2. 
The diameter of the tungsten pellet 26 is pref 

erably about .175 of an inch. This relatively large 
diameter not only results in the provision of 
more than adequate contacting surface between 
the movable and stationary points, but it also 
Serves to a considerable extent to keep the mov. 
able point in proper alinement. 

It is obvious that the angle between the center 
line and a line running from the outside edge 
of the contact point and the outside edge of the 
opening 28 is relatively large, and obviously the 
Wider this angle is the easier it is for the move 
ment of the stationary contact point to correct 
for errors in alinement even though the spring 
29 tends to hold the assembly 27 quite firmly. 
In assembling the breaker points of my inven 

tion, the stationary point 2 is first placed in 
position, and set at approximately what the in 
staller believes to be a suitable position. The 
contact arm is now placed in position and with 
the rubbing block alined with the flat side of the 
cam 3 and the breaker points in contact, the 
contact arm is pulled back against the action 
of spring 4 and allowed to Snap into position. 
One or two such actions will definitely cause the 
points to come into exact alinement. The in 
ternal combustion engine is then turned slightly 
until the high side of the cam engages the rub 
bing block, and the stationary point 2 is ad 
justed, using a Suitable gauge, until the proper 
width gap is provided between the two breaker 
points. If further precaution seems advisable, 
the internal combustion engine can then be 
turned over further until the flat side of the cam 
is in line with the rubbing block and the contact 
arm can again be snapped. Once or twice to be 
sure that the points are in alinement. It may 
be noted that according to the design of my 
breaker arm, proper allinement preferably is se 
cured in the manner described, and it is not 
expected that an improperly allined contact point 
will line itself up during operation of the engine. 
In general, however, even though the points are 
out of allinement they will usually run in but I 
prefer to initiate operation with the points in 
true alinement using the precautions in installa 
tion described hereinabove. 

Looking now at the modifications shown in 
Figs. 8 to 11, it will be seen that the same general 
principles employed in the main embodiment are 
utilized in such modifications. Fig. 8 shows a 
modification wherein the member 24c is formed 
without the flat portion shown in the main fig 
ures. In other Words, both portions of the seat 
are true sections of a sphere. This form is not 
quite so satisfactory as the form shown in the 
main figures, although it may be used to 
advantage. 

In Fig. 9 the seat 24c is formed directly in 
the back of the contact arm. The movable 
contact assembly 25, spring 29 and other por 
tions of the device may in this form remain 
identical with the form shown in the preferred 
embodiment. The lower edge of the seat 24c 
is shown round. The lower portion of this seat, 
however, may be formed flat, if desired, as those 
skilled in the art will readily see by comparing, 
for example, the embodiment shown in Fig. 8 
and the embodiment shown in the main figures. 

In the form shown in Fig. 10, the back 27 is 

3 
formed with an annular opening through which 
an extension 4f on the movable contact assembly 
25 extends. The curve of the engaging surface 

is in the form of an arc of a sphere so that swivel 
ing or alinement at these contacting surfaces is 
permitted. The spring and other portions of the 
supporting member 25 may remain substantially 
the same. 

In the form shown in Fig. 11, the back 37 is 
formed with a concave seat 224c, and a semi 
spherical projection 4 is provided on the sup 
porting member 225. In this form the other 
portions of the structure remain substantially 
unchanged. It is to be noted that the structure 
of Fig. 11 is substantially the reverse of the struc 
ture of Fig. 9. 

In each of the embodiments a seat is provided 
on the breaker arm for a supporting member 
which carries a contact face, preferably in the 
form of a pellet of tungsten, a seat cooperating 
with the seat provided on the contact arm, and 
a shoulder engaged by a spring also carried by 
the contact arm. In each of the embodiments 
also the engaging portion of the seat on the con 
tact arm and the seat on the supporting member 
are substantially semi-spherical, the expression 
Semi in the term "semi-spherical' being used to 
indicate "a part of' rather than "half of.' 
Throughout the Specification and in the claims 
it is to be understood that the term "semi-spheri 
cal' is employed in this sense. In each of the 
embodiments also there is a very firm contact 
over a relatively large area of the seat so as sub 
stantially to produce a wedging action, but this 
Wedging action is limited so as not to prevent 
universal Swiveling of the contact supporting 
member within the limits of the design so as to 
permit automatic self-alinement of the movable 
contact point. 
The manner in which I secure the result de 

Scribed in the preceding paragraph and other 
portions of the Specification may be made clear 
by considering somewhat further a common prin 
ciple of design employed throughout. One com 
mon feature is that a seat is provided on the 
contact arm, either by forming the body of the 
arm into a seat, or attaching a separate seat 
carrying member to the contact arm body. The 
Seat cooperates with a complementary seating 
Surface on the movable breaker point assembly. 
There is another point of contact, however, be 
tween the breaker point assembly and the con 
tact arm body, namely, at the point where the 
Spring 29 engages the annular shoulder provided 
on the movable breaker point assembly. All of 
these surfaces, four in number, are curved (ex 
cept in So far as certain surfaces may be modified 
while still utilizing the same principle as will be 
eXplained hereinafter) and these four curved 
Surfaces all comprise sections of spheres gener 
ated about a common center. We may consider 
the common center as a virtual but universal 
pivot around which the movable breaker point 
assembly can swivel. If we look at Figure 5 we 
Will find that the member 24c has a surface which 
comprises part of a sphere. If now we draw two 
chords across these surfaces and draw perpen 
dicular lines on each chord, these lines will inter 
sect at the center of a sphere of which the sur 
faces on the member 24c comprise a part. Ob 
viously, the inner Semi-spherical surface on the 
member 27 has the same curve as member 24c, 
and this surface is also generated about the same 
center. Now take the outer spherical surface on 
the member 27; if we draw a series of lines as 
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4. 
we did when considering the spherical surfaces 
on member 24c, we find that lines perpendicular 
to chords intersect at the same point. The same 
is true of the inner surface on the flange 33 of 
the spring which engages the shoulder on member 
2. 

. The manner in which the principle illustrated 
above may be modified can be shown in part by 
reference to modifications already described. 
However, by first studying the modification of 
Figs. 12 and 13 the principle may be made some 
what clearer. In both of these figures the seat 
is shown formed from the body of the movable 
contact arm without the imposition of a separate 
seat member as illustrated in the main embodi 
ment. In each case, however, I may employ a 
separate seat member, and therefore no signifi 
cance should be attached to the particular man 
ner in which the Seat is formed. 

Referring now to Fig. 12, a portion T is formed 
into a seat 324c which is of generally conical 
shape. This seat is engaged by a true semi 
spherical shaped body 4 on the movable breaker 
point assembly, which in this case has the iden 
tical shape as shown in Fig. 11. The engaging 
seat formed by the spring 29 in this case can be 
part of a cone, that is, the side walls may be 
straight, because the shoulder on the movable con 
tact assembly which is engaged by the Spring 
comprises a section of a sphere generated about 
the same center as the sphere comprising mem 
ber 4. The two radius lines shown in this figure 
indicate at their point of intersection the center 
about which the spheres are generated. 

Fig. 13 is similar to Fig. 12 in the combination 
of spherical and cone surfaces except that the 
seat 424c formed on the member 7 comprises 
part of a sphere, and a recess 24 formed in the 
movable contact assembly comprises part of a 
cone. The other portions of the design are the 
same as illustrated and described in connection 
With Fig. 12. 
With this additional structure to consider it 

should be clear to those skilled in the art that 
while in principle the four contacting surfaces 
comprise parts of a sphere in each case each of 
the spheres being generated about a common cen 
ter, certain of the surfaces may comprise sections 
of a cone. I have found that two of the four 
surfaces may comprise sections of a cone. If only 
two of the four surfaces comprise sections of a 
sphere, however, the two spherical surfaces should 
not be mutually engaging. The three possibilities, 
therefore, are for all four surfaces to be Sections 
of a sphere generated about a common center, for 
three of the surfaces to be sections of a sphere as 
shown in Figs. 8, 9, 10, and 11, or for two of the 
four surfaces only to be sections of a Sphere as 
shown in Figs. 12 and 13. Preferably also the 
conical surface should be generally perpendicular 
to a radius line drawn from the center of the 
sphere to the point of contact between the 
spherical surface and the cone surface. This is 
not absolutely essential but certain advantages 
are secured by this general relationship. 

For the purpose of illustrating a still further 
application of my invention, I show in Fig. 14 
the application of my present invention to a 
common type of dual system used in certain mod 
els of the Ford automobile and in a somewhat 
modified form also in other connections. In this 
arrangement there is a single can 3 with two 
movable contact arms 10, one arranged to make 
contact while the other is breaking contact. In 
this design the contact arm body is usually formed 
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of an insulating material such as a suitably 
treated phenolic resin. The details of the opera 
tion and structure do not concern me in the 
present invention. It is sufficient to say as is 
common in the automobile practice that there is 
a stationary contact member which is adjustable 
to control the width of the gap. 
Due to the character of the installation some 

modifications are required in that portion thereof 
which relates to my invention, and these modi 
fications are best shown by reference to Fig. 15 
in which the novable contact assembly and sup 
porting seat are shown in an enlarged section. 
The body is apertured to receive a rivet 46 

which carries a seat at One end thereof. The 
spring 29 usually provided in this particular form 
of installation is apertured to pass the rivet 46 and 
is engaged between an enlarged shoulder on the 
rivet and the body whereby to provide the 
necessary electrical contact required in the sys 
tem. The movable contact assembly has the 
same general structure as described in connection. 
with the preferred embodiment, an inner gen 
erally spherical surface engaging the seat and an 
outer annular surface on an extending shoulder 
being engaged by a special form of spring support 
47 which is formed around the main body . It 
is obvious that by this construction there is very 
little spring action possible in the spring member 
47, only enough spring action being necessary to 
assure firm contact at all times between all of the 
engaging surfaces, and to permit the necessary 
take up in case of slight wear after prolonged 
operation. This comparatively inflexible assem 
bly is made possible because of the relatively free 
sliding movement which in turn is derivable from 
the proper design of the mutually engaging sur 
faces as described more in detail hereinabove. 

In each form of the device it is to be noted, that 
while even though I have not provided what is 
commonly termed "a high speed contact arm,' 
nevertheless the contact arm of my invention is 
capable of operation at at least as high Speeds 
as single piece fixed contact arms have been 
capable of operating in the past. Inertia of the 
parts does not permit unseating of the swiveling 
portion of the contact arm carrying the contact 
point, as is the case with other supposedly self 
alining contact points heretofore produced. 

I have described my invention in considerable 
detail in order that those skilled in the art may 
understand and know how to practice the Same. 
I do not limit myself, however, to the Specific form 
or forms of the invention shown and the inven 
tion is limited only by the scope of the appended 
claims. 
What I claim as new and desire to protect by 

Letters Patent of the United States is: 
1. In a circuit breaker, a contact arm having 

a seat, a movable breaker point assembly includ 
ing a seat portion, a contact portion and an 
arcuate annular shoulder portion, the seats on 
the contact arm and breaker point assembly en 
gaging each other, one being convex and gen 
erally semi-spherical and the other concave and 
generally semi-spherical, and a Spring carried 
by the contact arm and engaging said arcuate 
annular shoulder generally tangentially thereof 
with sufficient force to cause relatively great 
contact pressure, whereby to decrease electrical 
contact resistance, but not sufficient pressure to 
prevent swiveling of the movable breaker point 
assembly on said seat whereby to permit aline 
ment of the contact portion with respect to a 
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stationary contact member cooperating there 
With, 

2. A circuit breaker as defined in claim 1 
wherein the seat on the contact arm is semi 
spherical and convex and comprises part of a 
member which includes a rivet portion extend 
ing through an aperture in a frame portion of 
the contact arm. 

3. A circuit breaker as defined in claim 1, 
wherein said movable breaker point assembly 
comprises a section of ferrous metal carrying 
said seat, an annular shoulder, and a tungsten 
pellet bonded to said ferrous portion. 

4. A circuit breaker as defined in claim 1, 
wherein said movable breaker point assembly 
comprises a section of ferrous metal carrying 
said seat, an annular shoulder, and a tungsten 
pellet bonded to said ferrous portion, Said fer 
rous portion having a thin coating of a non 
ferrous metal with high electrical conductivity, 
a layer of a bonding metal being provided be 
tween the ferrous portion and said tungsten 
pellet. 

5. A contact arm as defined in claim 1 where 
in said Spring is in the form of a leaf spring 
having One end Secured to the contact arm and 
the opposite end provided with an opening with 
an annular flange therearound, said flange en 
gaging the said annular shoulder on the movable 
breaker point assembly. 

6. A contact arm as defined in claim 1 wherein 
said spring is in the form of a leaf spring having 
One end secured to the contact arm and the 
opposite end provided with an opening with an 
annular flange therearound, said flange engag 
ing the said annular shoulder on the movable 
breaker point assembly, at least one engaging 
surface on said annular shoulder and said flange 
Comprising a Section of a sphere. 

7. In a circuit breaker, a swiveled contact 
member having a contacting surface on one side 
thereof, a convex spherical surface surrounding 
Said contacting surface and facing in the same 
direction as said contacting surface but spaced 

s 

SO 

therefrom, and a concave spherical surface on the 
Opposite side thereof substantially concentric 
with and having a smaller radius than said con 
Vex spherical surface. 

8. In a circuit breaker, a swiveled contact 
member having a contacting surface on one side 
thereof, a convex spherical surface surrounding 
Said contacting surface and facing in the same 
direction as said contacting surface but spaced 
therefrom, and a convex spherical surface on the 
Opposite side thereof substantially concentric 
with said first convex spherical surface. 

9. In a circuit breaker, a swiveled contact 
member having a contacting surface on one side 

5 
thereof, a convex spherical surface surrounding 
said contacting surface and facing in the same 
direction as said contacting Surface but spaced 
therefrom, and a concave conical surface on the 
opposite side thereof, the axis of which Substan 
tially coincides with the center of said spherical 
surface. 

10. In a circuit breaker, a swiveled contact 
member consisting of a solid generated by re 
volving a plane about one side as an axis, said 
plane being described, in addition to said side, 
by two unlike concentric arcs joined by a line, 
another line Substantially perpendicular to said 
axis, a third line joining said perpendicular line 
and the greater of the arcs, and a fourth line 
joining said side and the lesser of Said arcs, the 
Common center of said concentric arcs lying on 
Said axis. 

11. In a circuit breaker, a swiveled contact 
member consisting of a solid generated by re 
volving a plane about one side as an axis, said 
plane being described, in addition to said side, 
by five lines and an arc, one of which lines in 
tersects and is substantially perpendicular to said 
axis, a Second line intersecting said axis and 
substantially perpendicular thereto in spaced 
relation to Said first line, a third line intersect 
ing said first line at a point apart from the in 
terSection thereof and said axis and divergent 
therewith, a fourth line substantially perpen 
dicular to said axis intersecting said third line 
but not said axis, and a fifth line intersecting 
said second line, substantially parallel with said 
axis and extending in a direction to intersect 
said third line if extended, said arc joining said 
fourth and fifth lines, said arc having a center 
lying on said axis at a point beyond the inter 
Section thereof with said second and first lines. 

12. In a circuit breaker, a swiveled contact 
member having a contacting surface on one 
side thereof, a convex annular spherical Surface 
surrounding said contact member and facing in 
the same general direction as said contacting 
surface, a spherical surface on the opposite side 
of Said contact member forming a seat, said last 
mentioned spherical surface substantially con 
centric with said annular spherical surface and 
having a smaller radius, a support having a seat 
and means including a spring carried by said 
Support for causing firm mutual engagement 
between said contacting member and said sup 
port, whereby said contacting member is held 
against the support to produce good electrical 
contact but may swivel on its seat sufficiently to 
align said contacting surface with another con 
tacting surface with which it is adapted to co 
Operate. 
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