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This invention reiates to circuit breakers and 
.mOre partiCularly to motor driven operating 
meChaniSms therefor. 
An Object of the invention is to provide a sim 

5 ple and eficient operating mechanism for Circuit 
breakers for Controlling the operation there0f 
from a remote point. - 
A further object of the invention is the pro-? 

vision Of a motor driven operating mechanism 
10 for circuit breakers which,after being initially 

Set into operation,is automatic to effect either 
opening,Closing or resetting of the breaker con 
taCtS. 
Another object of the invention is the provi 

15 sion of a motor driven operating mechanism for 
Circuit breakers which readily permits manual 
operation_of the breaker when desired. 
A Still further and more Specific object of the 

invention iS the provision of speed responsive 
20 meanS in motor driven circuit breaker operating 

mechanisms for controling the rotation of the 
driving motOr. - ? 

An anCillary object of the invention?is the 
provision of resilient actuating means in circuit 

25 breaker Operating mechanisms of the motor 
driven type? - * 

Other objects and advantages relate to details 
and the arrangement of the various parts of the 
nOvel Operating mechanism and will appear more 

.30 fullyin the folowing description,when taken in 
Connection with the accompanying drawings,in 
WhiCh 
Figure l is a Side elevational view,partially in 

Section,ShoWing a circuit breaker embodyingthe 
35 motor driven operating mechandsm of my in 

vention; * 

Fig.2 is an enlarged cross sectional view taken 
along line II?II of Fig. 1 showlng a,braking 
device for bringing the operating mechanism to 

40 rest after operation of the breaker contacts has 
been accomplished; * 
Fig.3 is a Side elevation of the brake mecha 

nism illustrated in Fig,2,and shows the casing 
and the brake lining in cross section; 

45 Fig.4 is an enlarged Cross sectional view taken 
along line IV-TV of Fig,1,showing the internal 
Construction of the driving mechanism and the 
control Switch for the driving motor; 
Fig.5is a Skeleton perspective view of the con 

50 trol Switch for the driving motor; 
Fig,6 is ? schen28?g wiring diagram of the 

motor control circui; 
Fig,7 is a longitudinal section view of the 

reSilient Connecting rod for actuating the circuit 
55 breaker mechanism; 

(C?,200-92) 
Fig,8isa sideeleva?on view Showingthe cou 

pling member for connecting the actuating-rod, 
?0 the Switch lever; - 
Fig.9 is a cross sectional view of the coupling 

member taken along line IX—IX of Fig,10; 
Fig,10 is a crosssectional View of the Coupling 

member taken aiong line X?X of Fig. 8; ? 
Fig.11 isa side elevation view partially in Sec 

tion showing a modified form of brake structure - 
for bringing the operating meChanism to reSt; 
Fig,12 isa top plan view of anotherform of 

brake structure; and 
Fig,13 is a side elevation view,partiy in cross 

.section,of the brake structure shown in Fig,12. 
Although the motor driven operating mecha 

nism of thisinventionis applicableto the opera 
tion of circuit breakers of various types,it pos 
sesses numerous advantages adapting it partic 
ulary to the operation of circuit breakers em 
ploying a Snapaction mechanism controlied by an 
0SciIlatable lever for opening and closing the 
contacts,The advantage of the snap action 
mechanism,asiswell known in the art,provides 
a quick make and break for the circuit Contacts, 
which greatly reduces arCing and thus prOlOng8 
the life of the contactS. I have found that of 
the Various remote controlled operating devices 
which have been devised for circuit breaker oper? 
ation,the motor driven operating mechanism is 
by far better suited for circuit breakers of the 
snap action type,since these breakers are gen 
erally limited to low power appicationS. It is, 
therefore,desirable to keep the power require 
ment for remote control within reasonable limits? 
The snap action mechanism for efecting either 
the opening or closing operation of the breaker 
requires the appliCation of a conSiderable force 
upon the actuating 1ever,which force must be 
applied over the greater portion of the path 0f 
movement of the lever,that is,at least up to the 
time the make orbreak of the contacts occurs. 
Asolenoid operated mechanism would require an 
unwarranted expenditure of energy to efect the 
operation,Inasmuch as the Speed of Operation 
of the contacts is Controlled by the snap action 
mechanism and is independent of the speed of 
operation of the actuating lever, a relatively low 
powered motor mechanicaly coupled in speed re 
duCing relation to the operating meChaniSm may 
be employed,thereby efecting a ConSiderable 
S8Ving in power,,, 
However,due to the fact that the load upon 

the actuating lever of the breaker is Suddenly 
reduced after the Snap action mechanism has 
gone into operation this will cause the driving 
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2,198,046 
consequently the switch 1ever,15 for opening, 
Closing and resetting the breaker. - 
As was pointed out above,the resilient con 

necting rod 31 is desirable in order to prevent 
injury to the mechanism I due to the fact that, 
for satisfactory operation,it is necessary to in 
sure the maximum movement of the lever 15 
along its path of travel. This maximum move 
ment is obtained by making the throw of crank 
arm 29 slightlygreater thanwhat wouldtheoret 
ically be required. In order to provide the req? 
uisite resiliency,the connecting rod 34 is con 
structed of two parts,namely,a tubular portion 
35(Fig,7)and a Cylindrical portion 36 adapted 
to be telescopicaly received bythe former por 
tion. The tubular portion 35 has a bore 3T and 
a reduced end portion 38,which end portion 
also has a bore 40 but of less diameter than the 
bore 3T,The bore 40 is adapted to receive and 
Serves as guiding means for the end portion ?1 
of the member 36. The member 36 also has an 
intermediate portion 42 of somewh8t greater 
diameter. The bore 3T has a portion 43 of re 
duced diameterwhich forms an annular Shoulder 
or stop 44 for one end of a coil Spring 45 posi 
tioned within the bore 3T and surrounding the 
cylindrical portion 42. The other end of the 
spring 45 is maintained in contact with an of 
set collar 50 which in thisinstance may be SCreW? 
threaded onto the outer Surface of the tubular 
portion 35,The offset portion of collar 50 pro 
vides an annularshoulder 51,the depth of which 
correspondsto the depth of the shoulder 44 and 
isadapted to contact substantially the outer half 
of the end convolution of the Spring 45. The 
inner half of the left end convolution of the 
spring 45 is adapted to be engaged by a flanged 
collar ?6 mounted upon the end portion 42 and 
secured in place by means of a key or pln 47. 
The inner half of the right-hand end.conVOlu 
tion of the spring 45 is engaged by an annular 
shoulder 53 of an offset collar 52. The greater 
diameter of the collar 52 is adapted to be re?? 
ceived by the smaller diametrical portion of the 
collar 50 and issidable coaxially therein. The 
collar,52 also has an outwardly facing annular 
shouider 54 against which the enlarged end por 
tion of the shaft 36 is adapted to be held in 
engagement, - 
prom the foregoing description,it will be ap 

parent that when a force is appied to the end 
portion 38 ina right-hand direction,that is,n 
a direction tendingto compress the rod 31,SuCh 
force will be transmitted to the tubular portion 
35,the shoulder 44,through the_spring 45 to 
the shoulder 53 of the collar 52 which,in turn, 
engagesthe portion 36 and transmits theresu* 
an movement to the releasable connection 32. 
Intheevent that theforce applied to the portion 
38 is in the opposite direction,that is,to the 
1eft,the shoulder 51 will engage the_Spring * 
which,inturn,transmits the force to the flanged 
collar 46 and since the latter is Secured to the 
portion 42 of the shaft 36 will gause the latter 
?o move to the 1eft. In the particular arrange? 
ment described,the coil Spring 45,regardless of 
the direction of the force applied at the portion 
38,will always work in compression so as t0 
provide a resilient connection between the end 
portions36 and38. 
The coupling member 32(Figs,8,9 and 10) 

comprises a lower saddle portion 60 adapted to" 
besecured to the breaker operating lever 15 by 
means of screws 61. The upper portion of the 
couping member32 is divided by a Slot 62 into 

operated lever 11. 

3 
two upright portions 63 and 64. The upright 
portion 64 is provided with a transversally ex 
tending bore $5,which bore also extends.par 
tially through the upright portion 63. The bore 
65 is adapted to receive a cylindrical clutch 
member 66 which is slidable axially therein and 
has a dametrical substantially rectangular open 
ing 67 therethrough,The opening 6T is for the 
purpose of Slidably receiving the end portion 36 
of the operating rod 31. The clutch member,66 
is also pr0vided at one end with a recess 68 in 
which may be nested a compression spring 69 
for biasing the clutch member toward the ac 
tuating rod 36. - 
The actuating rod 36 is provided with a notch 

59,the iength of which is preferably slightly 
greater than the dameter of the clutch member 

10 

18 

66 so that when the notch 59 and the clutch 
member 66 are in registration,the Spring 69 wil1 
urge the clutch inember into engagement with 
the notch to thereby latch the operating rod 31 
to the coupling member 32. 
The Upright portion 64 is also provided with 

a vertical bore T0 for the reception of a hand 
The 1eVer 1 haS it8 10Wer 

end tapered,as Shown at 12,which in coopera 

20 

28 

tion with the tapered portion 13 of the ciutch 
member 66 forces the clutch member to the left 
when the lever T1 is inSerted in the bore 70. 
The movement of the Clutch member 66 to the 
1eft bythe hand operating lever 11 issuficient to 
unlatch the operating rod 34 from the coupling 
member 32 and thus permits the coupling mem 
ber to be rocked back and forth with the break 
1ever 15, - 
In order to prevent accidental displacement 

of the 1ever H from its Socket within the Coupling 
member 32,an annular groove T4 is provided, 
which is adapted to register with the beveled end 
T3 of the clutch member 66,thereby reieasably 
holding the hand operated lever in place. 

In order to interrupt the circuit of the driv 
ing motor 24 by the time the mechanism aC 
tuates the breaker contactS,I provide a Cutout 
switchgenerally designatedat 80 (Figs.4 and 5). 

30 

35 

40 

*The switch 80 in this instance comprises a Cyl 
indrical insulating member 8t Surrounded by an 
annular housing 82,The inner end Of the mem? 
ber 81 has an outwardly projecting flange 83, 
the end face of which is seated in a circular de 
pression in the Side.of thegear Case 25 pOSitioned 
in concentric relation with reSpect to the shaft28. 

50 

Positioned between the flange 83 and the hous-, 
ing 82is a flanged ring 84 which Serves to Coop 
erate with Screws 94 paSSing therethrough and 
through the housing 82 to clamp the aSSembly to 
the side of the gear case 25. Upon the inner, 
circumferential Surface of the inSulating mem 
ber 81 are mounted four Substantially Semi-cir 
cular contact segments 85,86,8T and 88. The 
segments 85 and 8T are paired in axially spaced 
parallel relation with the segments 86 and 88 re 
Spectively, 
Thetwo segments of each pair are adapted to 

be bridged by a metallic brush 89 Secured to a 
springarm 90,whichis mounted upon an insulat 
ing brush holder 91,The brush holder 91 is 
mounted upon the end of the Shaft 28 and is 
adapted to rotate therewith. It will be apparent 
that as the shaft 28 revolves,the brush 89 will 
wipe across the contact Segments to establish in 
turn an electrical connection between the pairs 
of contacts 85,86 and 87,88 respectively. 
The function and operation of the Switch 80 

wil1 be more fully understood when considered 
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4 
with the wiring diagram of Fig,6. In this dia 
gram,the numera195 designates a suitable source 
Of Current. One of the lines of the Source 95 iS 
Connected by conductor 96 to 0ne terminal of 
the motor 24. The otherterminal of the motor 2? 
is COnnected by Conductor 9 to a ConductOr 38, 
which joinsthe contact Segments 85 and 8T,The 
segment 88 is cohnected by a conductor 99 to one 
terminal of a push button Switch generally desig 
nated at f00,The contaCt Segment 33 is con? 
nected by conductor 101 to one terminal of a 
Similar push butt0n Switch 102,The other ter 
minals of the push butt0n Switches i@ and ?2 
'are joined by a ConductOr i03 Which,in turn,is 
connected by Conductor ?04 to he other 1ine of 
the Source 35. 
The brush holder 91 is so positioned on the 

Shaft 28 with respect to the crank arm 29 that 
When the Crank arm29 isinthe position as Shown 
in Fig. 1,that is,With the switch 1ever ?5 in the 
Open position,the brush 89 will be in engagement 
With the leading edgeS Of the COntaCt SegmentS 
87 and 88,Thus,when the push button Switch 
10ü is closed,current will be established from 
the Source through the conductor 36,motor 24, 
Conductor 97,Conductor 98,Segment 8?,brush 39, 
segment.88, COnductor 99,Switch {$0,COnduCtor 

43 

65 

ió3,and conductor 404 back to the Source 95. 
The motor Circuit being complete Will Cause he 
mot0r to rotate the Crank arm 29,thus Causing 
the connecting rod 3 to be moved to the left 
and Consequently moving the CirCuit breaker 
1ever 15 toward the closed position. 
When the lever 15 haS reached the Overcenter 

position of the Spring 1T Where the Coatact aC 
tuating meChaniSrn Will automatically ClOSe the 
contacts,the circuit to the motor 28 may be in 
terrupted. By the time the cOntaCtS have been 
ClOSed,brush 89 Will have reaChed the ends of 
the contact segments 8T and 33 and as SOOn aS 
the brush leaves these ContactS,the motCr Cir? 
Cuit established through the push b11tton Switch 
00 Will be automatically broken. It Will be 

noted that the,traiing ends 33 0f the Contact 
Segments 8T and 88 as well as the ends 92 of the 
ContactS 85 and 86 are bent inWardiy frOm the 
surface of the insulating member 83 and form 
projections Substantially in radial alignment With 
the leading ends of the Contact Segments ad 
jacent thereto. The purpose of the reSpective 
projections 92 and 93 is to provide a quick break 
as the brush 89 travels over the ends thereof and 
also to insure a positive Contact betWeen the 
brush and the leading ends of the adjacent pair 
of ContactS. In Other words,with the particular 
construction shown,it is impoSSible to have the 
0perating meChanism StOp at a time When the 
brush 89 is not in engagement with either pair 
0f contact SegmentS. - 
From the previous deSCription it will be under 

stood that the operating mechanism,following 
the closing operation of the breaker ContactS,was 
made to come to rest With the brush 89 in Con? 
tact with the segments 85and 86. Now,inorder 
to open the breaker,push button 102is actuated, 
Which establishes the circuit from the source 95 
through conductor 96,motor 24,conductor 91, 
conductor 98,contact Segment 85,brush 89,con 
tact segment 86,conductor 401,Switch 102,con 
duct0r i03 and conduct0r 104 to the other line 
of the SOurce 95. Upon the initiation of this 
Circuit,motor 24 will drive the Crank arm 29 in 
the Same direction as previously deScribed,but 
since the arm has moved 180° from its initial 
starting point andisnow onits returnmovement 

2,192,046 
to the starting point,it will move the connect? 
ing rod 31 to the right and COnsequently ?he 
breaker lever 15 to the open position,Prior to 
the time when the lever 15 reaches the open p0 
sition,that is,after the mechanism T has opened 
the contacts 2 and 3,the brush 89 leaWes the 
projecting ends 92 of the segments 35 and 86 
thereby breaking the motor circuit. 
In the event that the brea?er tripS Out When 

it is under load,Say due to an overload cond 
tion,it Will be neceSSary,as pointed out abowe, 
?0 moye the breaker lever #5 Slightly beyond the 
Open DOSition Which relatChes the Cradle 8 thcre 
after enabling the contactS 2 and 3 to be closed 
in a mormal manner. When remote control op 
eration is desired for resetting the breaker,it 
Will be meCeSSary to first actuate the openingpush 
buttOn ??2 and after the full open position has 
been reaChed,to then actuate the push button 
109 to efect closing of the breaker. It yill,of 
COurSe,be underStood that the push butt0n 
SWitChes 400 and 02 may be of the Self-holding 
type,thatis,after beinginitially actuated,a suit 
able holding Circuit is energized for maintaining 
the COntaCtS ClOSed Which automatically releases 
and rest0reS the ContactS to the open position at 
Such time When the Circuit is opened by the cut 
of Switch 86. Inasmuch aspush button switches 
0f this type are Old and Well known in the art, 
it is deemed not neceSSary to further illustrate 
or describe the Same? 
AS WaS p0inted Out above,it is Characteristic 

Of Snap?aCtion SWitChes to allow the contactS 
to ClOSe Or Open under the action of the Snap 
action mechaniSm prior to the time the actuat 
ing lever reaches the end of its stroKe. It Wili 
be apparent that immediately after the actua 
tion of the Snap-action mechanism the load 
upon the motor 24wilbegreatly reduced. When 
the Switch 80 is arranged to deenergize the m0 
tOr Slightly after the Spring 17 has been moved 
over cent?r,the marked reduction of the 1oad 
On the motOr Will Cause it to materially increase 
itS Speed. EVen after the Cutof Switch 80 has 
diSCOnmected the motor from the source of Sup 
ply 95,the coasting efect without motor speed 
reduCing means Would be Sufficient to Carry the 
Operating mechanism into the beginning of the 
next Sequence of breaker operation. In order 
t0 bring the motor to rest promptly at the end 
of the breaker operation,I provide a centrifu 
gally COntrolled brake mechanism generally in 
dicated at, 40,This mechanism (Figs.2 and 3) 
Comprises a Cylindrical housing 111 moünted in 
Coaxial relation with the armature shaft of the 
motor 24 upon the frame 22,The housing i #? 
is provided With a Cover plate f #2,and has a 
brake lining 113 on its inner Wall,the purpose 
of Which Will appear hereinafter. A concenüic 
opening 414 in the Iower Wall of the housing 111 
provides an entranceforthe Shaft 145,whichshaft 
is an eXtenSiOn Of the motOr armature Shaft and 
is CO3Xial With the WOrm 26. Upon the end of 
the Shaft 5 iS mounted a Circular brake Shoe 
supporting plate 116 and is secured for rota 
tion therewith by means of a screw 11T. Placed 
near the Outer periphery of the plate 16 8re 
a pair of diametrically opposed pins f i8. A 
brake Shoe l19 of elongated form,as shown in 
Fig.2,is pivotally mounted at one end upon each 
pin 118 and may be retained in position by means 
of a Washer and retainer key,as illustrated. The 
brake shoes l i9 are each provided with a U 
shaped recess 20 at thelr pivotal ends for the 
reception of a coil Spring t2 which ls adapted 
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to encircle the pin 118 and have one of its ends 
anchored into the plate 116 at 122 and the other 
end in engagement with the shoe 119 for the 
purpose of urging the brake Shoes 119 in a clock 
wise direction and normally maintain them in 
Contact with Stop members 124. Thus,as the 
motor 24 rotates the plate 116;in a counter 
clockwise direction,the brake shoes 119 will 
tend to pivot about their pins 118 in a counter 
clockwise direction toward the brake lining 113 
positioned on the interior of the housing 111? 
When the motor is under load,that is,during 
the operation of the 1ever 15 prior to the time 
the Snap action mechanism T automatically ac 
tuates the contact arm 4,the speed of the motor 
will not be suficient to bring the brake shoesur 
faces f25 into engagement with the brake lining 
113. However,as Soon as the mechanism T actu 
ates the Contact arm 4,the load on the motor 
will be greatiy reduced causing it to speed up, 
Which increase in Speed and the resultant cen 
trifugal force acting upon the brake Shoes 119, 
Will bring the braking surfaces 125 into engage 
ment with the lining 113,thereby causing the 
motor to decelerate which,after its speed has 
been.reduced considerably,will come to rest as 

70 

78 

a result of the frictional forces of the operat 
ing mechanism, - - 
In Fig,11,a modified form of braking mecha 

niSm is Shown. In this instance,the cylindrical 
brake housing 130 is provided with a cap mem 
ber 131.which is preferably screw threaded onto 
the housing,The inner upper Wall of the cap 
member 131 is provided with a flanged annular 
recess 132 in which is Seated an annular brake 
1ining 133. The extension 115 of the motorshaft 
projects upwardly through the bottom of the 
housing 130 and has a pin 134 passing diametri 
caly therethrough near its upper end. Hinged 
to the pin 134 is a pair of brake arms 135,the 
free ends of which Carry brake Shoes 136, It 
will be apparent that as the shaft f15 is rotated, 
the Centrifuga force acting upon the Shoes 136 
will cause them to move outwardy and upwardly 
toward the brake lining 133.,The cap member 
131 is adjusted with respect to the brake shoes 
136 So that during normal load conditions upon 
the driving motor 24,the brake Shoes 136 will 
be adjacent,but not in contact with,the ining 
133. Then,as the motor 24 speeds up as.a result 
of the load thereon being reduced foliowing the 
automatic actuation of the switch actuating 
mechanism T,the brake Shoes 136 will be thrown 
into engagement with the brake ining 133·to 
thereby retard the rotation of the motor. The 
Side of the casing 130 may also be provided with 
an index finger f3T which,in connection with 
a Suitable index placed upon the outerside wal1 
of the cap member 131 and calibrated in revo 
1utions per minute or other Suitable units,greatly 
facilitates the adjustment of the cap member 
with reSpect to the housing. - 
In Figs?12 and 13 is shown another form of 

brake mechanism,particularly adapted.for the 
purp0Se at hand. The reference,number 140 
designates a Cylindrical brake housing closed at 
the bottom except for a concentric opening 141 
for recelving the extension 115 of the armature, 
Shaft of the motor 24. The shaft 115 has a 
threaded portion 142 adapted for threaded en 
gagement with B circular brake shoe supporting 
plate 143 which plate is similar in construction 
to the plate 116 shown in Figs.2 and 3,Apair 
of non-Symmetrical,U-Shaped brake shoes 144 
are pyotalymounted at one end upon pins 145, 

5 
the Iowerends of which have a threaded portion 
of reduced diameter for threaded engagement 
with the supporting plate 143 at diametrically 
OppOSed p0ints. * 
The configuration of the brake shoes 1?4 ls 

such that when mounted,as shown in Fig,12, 
the free or longer end 146 of each shoe is nor 
mally interposed between the two legs of the 
other Shoe,A coil Spring 14T engaging a pin 
148 seated in the body of each shoe 144 at 8 
point adjacent the plvotal pins 145 normally 
maintains the Shoes in a collapsed position and 
in engagement with the reduced end portion 149 
of the Shaft 115,It will be noted that the end 
portion 146 of,each shoe 144 normally extends 
inwardy beyond the line joining the centers of 
the pivotal pins 145,thus when the supporting 
plate 143 is rotated,the centrifugal force acting 
upon the end portions l46on one side of the 1ine 
joining the pivotal points 145,will have a tend 
ency to rotate the brake Shoes 144 in a counter 
clockwise directionabouttheirpivotalpoints 145, 
as viewed in Fig,12,and to maintain the shoes 
in engagement with the shaft 149. The centrif 
ugal force acting upon the main portion of the 
shoes 144 on the other Side of the line joining 
the pivotal points 145 will tend to rotate the 
shoes in a clockwise direction. - 
The shoes 144 are designed with respect to 

Shape and maSS So that the Centrifugal force 
tending to cause rotation thereof in the clock 
wise direction will predominate.,The spring 14T, 
is,therefore,one of relatively 1ow tension but 
Suficient to prevent an appreciable movement of 
the brake Shoes outwardy in a clockwise direc 
tion at normal load Speed of the driving motor 
24. Then as the motor 24 Speeds up as a result 
of the load thereon being reduced following the 
automatic actuation of the switch mechanism T, 
the Centrifugal force acting upon the brake Shoes 
1?4 will overcome the force exerted bythe spring 
14T to cause the braking Surfaces 50 of the 
Shoes 144 to engagethe inside wal of the casing 
140 and to thereby cause the motor to come to 
rest. 

It is apparent that assoon as the brake shoes 
144 begin to move outwardly and the mass of 
the end portions 146 begin to shift to the oppo 
site side of the 1ine joining the pivotal points 
145,the centrifugal forces tending to maintain 
the Shoes in·the collapsed"position are reduced 
Whereas the forces causing the shoes to rotate 
outwardly are amplified to a high degree. Since 
the tension of the Spring 147 is relatively Iow, 
the restoring action of the brake shoes to their 
Collapsed or non-braking position is materialy 
delayed,thus permitting the braking action to 
COntinue until the speed of rotation of the mo 
tor is substantiallyzero. ,… 
The particular design of the brake shoes 144 

also afords an,advantage in that the distance 
between the braking surfaces 150 and the piv 
Otal axis 145 of the shoes is small as compared 
with the efective length of the brake shoes be 
yond the braking surfaces,thereby making it 
possible to obtain a relatively high brake contact 
preSSure? - - 

From the foregoing description,it will be ap 
parent that I have provided a simple and ef 
cient operating mechanism for circuit breakers 
of moderately low power thereby afording re 
mote Control for these breakers at a moderate 
cost. The provision of a centrifugally operated 
brake which is positive in action and free from 
trouble for reducing the coasting period of the 
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G 
motor in motor driven operating mechanismS, 
has greatly advanced the Commercial value of 
Such mechanisms in the field of remote control 
operation of circuit breakers. It is also appar 
ent that I have overCome a number of dificul 
ties peculiar to the remote control of Circult 
breakers employing Snap action mechanisms for 
actuating the breaker contacts. The assurance 
of the requisite amount of movement of the 
breaker actuating lever to positively operate the 
breaker contacts has been provided for by the 
·resilient operating r0d of the mechanism,A fur 
ther desirable feature which I have made pOS? 
sible through this invention and as described in 
the foregoing is the provision of means whereby 
the motor driven connection to the breaker op 
erating lever can be quickly and conveniently 
released SO.as not to impair the manual Operat 
ing facilities of the breaker. 
As has previousiy been pointed out,the CirCuit 

to,the motor 24 may be interrupted when the 
1ever 15 has reached the position where the con 
tact actuating mechanism will automatically 
close the Contacts of the breaker,i,e.,when the 
spring f7 passes over center. In Such instance 
the mot0r wil not Speed up after actu8tion of 
the contacts as it has been deenergized. Obvi 
ously Under these conditions the Centrifugal 
brake mechanism wouid be arranged to be actu 
ated bythe increase of speed of the motor before 
the motor Circuit is deenergized,i,e., before the 
spring 1T passes over center. 

Although I have Shown and deScribed 8 par 
ticular structure for accomplishing motor driven 
operation of a snap action type breaker,it is 
to be understood that the Same is for iliustra 
tive purposes and that changes and modifica 
tions may be made by those skiled in the art 
without departing from the spirit and scope of 
the appended claims, 
Tclaim as my invention: 
1. In combination,a pair of Separable Con 

tacts,a snap action mechanism for opening and 
closing sadd contactS,an oScillatable lever for 
actuating sald mechanism,means for actuating 
said 1ever comprising an operating member,driv? 
ing means for oscillating Said operating mem? 
ber,means controlled by the position of Sald 
driving means for controlling the operation of 
said driving means,and means responsive to the 
1oad conditions on said operating member for 
bringing said driving means to rest following 
actuation of said meChanlsm. - 

2. In combination,sep&rable contact means, 
a snap acting mechanism for opening and ClOS? 
ing said contact means,an oscillatable 1ever for 
actuating said mechanism,means for actuating 
said1ever comprising an operating member,driv? 
ing meansirlcluding an electric motor for oscil? 
1ating said operating member,means for auto? 
matically deenergizing said motor following aC? 
tuation of said snap acting mechanism,and 
means responsive to a reduction in Ioad on Said 
motor for retarding rotation of Said m0tCr. 

3. fn a circuit breaker,separable Contact 
means,a mechanism for opening and closing Said 
contact means,an oscillatable lever for actuat? 
ing said mechanism,means inciuding an elec 
tric motor for oscillating Said lever,means for 
automaticaly deenergizingsaid motorwhen said 
1ever reaches predetermined positions following 
actuation of Said mechanism,and a brake Oper? 
able in response to the ocCurrence of a prede? 
termined speed condition of Said motor for re? 
tarding rotation of said motor. 
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4,In combination,a pair of separable Con 

tacts,8 Snap action meChanism for Opendng and 
closing Said contacts,an oscillatable lever for 
actuatingsaid mechanism,Said mechanism being 
adapted to actuate Said Contacts before Said lever 
reaches the ends of its normal path of travel 
and to efect a decrease in the operating efort 
required to move said lever on to the end of its 
path of travei following actuation of Said con 
tacts,driving means including an electric motor 
for oScillating Said lever,and means operable 
foloWing BCtuation of Said ContactS for ButO 
matically stopping Said driving means immedi 
ately after Said 1eVer reaches the end Of its path 
of travel and before its direction of movement 
is reversed by Said driving means, - 

5. In combination,8 pair of separable con 
tacts,actuating meChanism for Said ContactS in 
cluding an oScillatable lever for norinally open 
ing and closing Said contacts,a member releas 
able to cause opening of said contacts irrespec 
tive of the position of Sald 1ever,means operable 
in response to predetermined conditions to efect 
release of Said member,Said member being reset 
table following its release by movement of Said 
1ever in One direction,means for actuating Said 
1ever to open and to ClOSe Said ContaCtS and to 
reset Said releasable member comprising a rotat? 
able crank arm,a motor rotatable in one direc 
tion only for driving said crank arm and resili 
ent couping means for operatively connecting 
SBid Crank arm and Sald iever. 
6,In combination,a pair of separable con? 

tacts,8 mechanism for Opening and Ciosing Said 
Contacts inclEding an o8cillatable lever for nor 
mally actuating said mechanism to open and to 
close Sald contacts,8 member releaSable to cause 
Said mechanism to open Said contacts irreSpec 
tive of the position of sald lever,means operable 
in response to predetermined conditions to effect 
release of Said member,Sald member being re 
Settable foliowing reiease thereof by movement 
of said lever ir one direction,means for actuat 
ing Said lever to open and to close Said contacts 
and t0 reset Said releasable member comprising 
a motor driving means for osgillating said1ever, 
and means including a brake responsive to a 
predetermined Change irl speed of Said driving 
meBns for bringing Said driving meansto a stop 
following actuation of Said mechanism by said 
1eVer? 

7. In combination,a pair of separable con 
tacts,a Snap action mechanism for opening and 
closing Said contacts including an oscillatable 
1ever for norm8lly actuating Said mechanism to 
Open and to close Said contacts,a member releas 
able to cause said mechanism to open Said con 
tacts irrespective of the position of Said lever, 
means operabie in reSponse to predetermined 
conditions to efect release of said member,said 
member being.resettable following release there 
of by movement of said lever in one direction, 
means for actuating said Iever to open and to 
close Said contacts and to reset Sald releasable 
member comprising a motor driving means for 
oscillating Said 1ever,means for automatically 
deenergizing said motor means following each 
actuation of Said mechanism by Said motor 
means,and means including a centrifugally ac 
tuated brake for said motor means operable in 
response to a predetermined change in Speed 
of said motor means for causing said motor 
means to stop immediately after Said Iever 
reaches either end of its path of travel and be 
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arm,means connecting said lever to said crank, 
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fore the direction of movement of Said lever ls 
reversed, 
8,In combination,a circuit breaker having a 

pair of separable contacts and a snap action 
mechanism for opening and closing sald con 
tacts and an OScillatable lever manualy operable 
for actuating Said mechanism,means for oscil 
lating said lever to actuate said mechanism in 
cluding a rotatable crank arm,a motor for driv 
ing Said Crank arm,and coupling means includ? 
ing a clutch forreleasablyconnectings?id crank 
arm with Said1ever,Said clutch being disengage 
able to permit said lever to be moved manually 
independently of Said crank arm. - 

9. In Combination,relatively movable contacts, 

ing Said contacts including an oscillatable lever 
movable betweentwo limiting positionsfor actu 
ating Said mechanism,Said mechanism being 
adapted to actuate Said contacts,during the 
movement of said1everin either direction before 
it reaches the end ofits path of movement,the 
force required to move Said 1ever being decreased 
after it has been moved a predetermined dis 
tance,means for osCillating Said lever to actuate 
Said mechanism comprising a rotatable crank 
arm,an electric motor for driving Said Crank 

arm,means for automaticaly deenergizing Said 
motor when Said lever approaches.either of its 
limiting positions,and means including a brake 
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aSSociated with Said motor operable in reSponse 
to a predetermined increase in speed of Said 
motor for retarding the speed of Said motor, 
Said brake comprising at'1east a pair of centrifu? 
gally actuated braking members biased to a 
non-braking position?which are moved to brak 
ing position in reSpOnse to Said predetermined 
increase in Speed of Said motor. 

10. In a circuit interrupter,a pair of sepa?? 
rable COntactS,a Snap action mechanism for 
opening and closing Said contacts,an oscillat 
able leyer for actuating Said mechanism,Said 
meChanism being adapted to automaticaly ac 
tuate sald contacts prior to the time said lever 
reaches the ends of its normal path of travel, 
driving means including a motor for,actuating 
Said lever, means actuated in °timed relation 
with Said lever for Said motor when said 1ever 
reaChes predetermined p0sitions,and Speed re 
sponsive means associated with said motor for 
retarding the rotation thereof folowing the ac 
tuation of said iever to cause movement of said 
contacts by said mechanism. 

11,In a circuit interrupter,a pair of sepa 
rable contacts,a Snap action mechanism for 
opening and Closing Said contacts,an oscillat 
able lever for actuating Sald mechanism,said 
mechanism being adapted to automatically ac 
tuate Said contactS prior to the time Said iever 
reaches the end of its normal path of travel, 
driving means including a motor for actuating 
said 1ever,meansactuated intimed relation with 
said 1ever forthe motor when said lever reaches 
predetermined positions,and a centrifugally ac 
tuated brake responsive to an increase in speed 
of Said motor to act{ate Said 1eVer to Cause the 
actuation of said contacts by said mechanism 
for retarding the rotation of Said motor and 
bringing Said lever to rest at the end,0f its 
stroke," - 

12. Incombination,with a circuit breaker hav 
ing a pair of separable contacts and a mecha 
nism including an oscillatable 1ever manually 
operable for opening and closing sald contacts, 

means for actuating Said lever comprising rotary 
driving means,sald rotary driving means In 
Cluding a crank arm,coupling means connecting 
Said Crank arm and sald oscillatable lever,said 
Coupling means including a clutch,and means 
for disengaging said clutch to release the opera 
tive Connection betweensaid crank arm and Said 
1ever to therebyrender Said 1ever operative man 
ually independently of said Crank arm and Said 
rotary driving means, 

13. In combination,with a circuit breaker hav 
inga pair of Separable contacts anda mechanism 
inCluding an oscillatable lever manually operable 
for opening and Closing Said contacts,means for 
actuating Said lever comprising an oscillating 
meChanism,means operatively connecting Said 
0Scillating mechanism and Said lever,and means 
operable to release the operative connection be 
tween said connecting means and said lever and 
tO render Said lever manually Operative inde? 
pendently of Said 0SCillating mechanism and 
COnnecting means. 

14. In combination,a circuit breaker having 
a pair 0f Separable contacts and an oScillatable 
1ever manually operable for opening and closing 
Said contacts,power driven means for actuating 
Said lever comprising a motor,a Crank arm 
driven by said motor,a member connecting Said 
Crank arm and Said Iever,releaSable connecting 
means betWeen Said member and Said lever 
adapted to receive.a manualy operative remov 
able member,said connecting means normally 
providing a driving connection betWeen Said 
member and Said lever,Said manually operative 
memberwhen in engagement with Said connect 
ing means being adapted to release the Said driv 
ing connection and render the Circuit breaker 
manually operative by said oscilatable lever 
without moving Said ppwer driven means'and 
member. 

15. In combination,a circuit breaker having 
a pair of Separable Contacts and an OScillatable 
1eVer for Opening and Closing Said COntacts,power 
driven means for actuating Said lever compris 
ing a motor,a Crank arm driven by Said motor, 
a rod Connected to Said Crank arm,means for 
Connecting Said rod and Said lever,Said Connect 
ing means Comprising guide means SeCured to 
Said 1ever for Sidably receiving Said rod,means, 
for latching Said guide means to said rod for 
movement thereby and 3 manually operable 
member for engaging said latching means for 
releasing the driving Connection betWeen Said 
rod and Said guide means thereby to render the 
Switch 1ever manually operative. 

16. in combination,a circuit breaker having 
a pair of Separable contacts and an 0Scillatable 
1ever for opening and Closing the Contacts, 
means for actuating Said leWer C0mprising a 
crank arm,a motor for driving Said crank arm, 
an actuating rod connected to Said Crank arm, 
connecting means Secured to Said lever includ 
ing guide means for slidably receiving an end 
portion of said rod,Sald end portion having a 
notch therein,1atch means associated with Said 
connecting means normally biased into engaging 
relatioh with Said notch,and a manualy opera 
tive handle removably aSSoclated with Said Con 
necting means adapted to engage Said latching 
means for rendering said connection and said 
1ever movable relative to Said.rod, - 
17,In combination,a circult breaker hawing 

.a pair of separable contacts and an Oscillatable 
1ever for opening and closing the contactS,meanS 
foractuating said lever,and means including a 
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resilient link for operatively connecting said ac 
tuating means and Said lever,sald resilient link 
havinga force transmitting spring means which 
transmits the force for operating the iever and 
which is alwayS worked in C0mpreSsion irreSpec 
tive of the direction in Which said 1ever is moved? 

18. In combination,a circuit breaker hadng 
a pair of Separable Contacts and Bn OScillatable 
leverfor opening and closing the contacts,means 
for aCtuating Said lever compristng a Crank arm, 
a motor for driving said crank arm,means for 
operatively connecting Said Crank arm and Said 
iever,Said connecting means including 8 pair 
of members movable relative t0 each 0ther and 
connected reSpectively to Said crank arm and 
Said lever,and a Spring means which is always 
Workedin compression for transmitting the force 
for operating Said leyer,said Spring means gield 
ingly opp0SingSuChrelative movement Of Said pair 
0f members. - 

19. In combination,a circuit breaker having 
a pair of separable contacts and an oScillatable 
1ever for opening and closing the Contacts,me&ns 
for actuating Said lever comprising a crank arm, 
a mot0r for driving Said Crank Brm,means for 
operatively connecting sadd Crank arm and said 

1ever,Said connecting means including a pair of 
members each hawing 8 cylindrical portion,Said 
portions being adapted for telescopic arrange 
ment and limited relative axia} mOvement with 
.reSpect to each other,thereSpective ends of Said 
portions having opposed bearing Surfaces,and 
resilient means interposed between said opposed 
bearing Surfaces,for yieldingly opposing rela 
tive movement between Said portions. 

20. In combination,a pair of Separable Con 
tacts,an oscillat8ble lever for opening and ClOS 
ing Said contactS,means for oscillating Said lever 
to actuate Said contacts Comprising a driving 
means,means for operatively connecting Said 
driving means and said lever said connecting 
means including a pair of members mounted for 
1imited teleScoping movement with respect to 
each other and having opp0Sed bearing Surfaces, 
a spring interposed between said bearing sur 
faces for yieldngly opposing relative movement 
between Said,members,said connecting means 
belng capable of transmitting both compressional 
and tensional loadswithSaidspring aiwayswork 
ing in compression. 

TURE ?ENDSTROM. 
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