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Patented June 17, 1952 2,600,734 

UNITED STATES PATENT OFFICE 
2,600,734 

TOTALIZED CURRENT RELEASE DEVICE 
FOR, CIRCUIT BREAKERS 

Waillace A. Coburn, Brandon, Manitoba, Canada 
Application August 30, 1946, Serial No. 694,121 

(C. 175-294) 8 Claims. 

My invention relates to circuit breakers, and 
more particularly to current responsive, auto 
natic release devices for multipole circuit break 

erS, the automatic release of which is actuated 
by the totalized current in all the poles. 

Heretofore multipole circuit breakers have 
been of a type where each pole individually can 
release one or all of the poles of the circuit 
breaker. According to my invention in order to 
protect say the secondary of say a single phase 
115 volt/230 volt, three wire transformer where 
Current or load may be applied to either winding 
of the Secondary or to both windings simultane 
Ously, a tripping or release device sensitive to 
the total load on both windings, regardless 
whether they are evenly or unevenly loaded, is 
provided, to allow maximum loading of the 
transformer, and regardless of division of load 
between the two windings. 

It is well known that a transformer rating is 
based on its thermal capacity, which depends on 
the total load, regardless of which secondary 
Winding carries the load. On such account, 
release devices actuated by the load of one wind 
ing only or both windings separately, only func 
tion efficiently if the load is evenly divided be 
tween the two windings. In my circuit breakers, 
the trip mechanism or release device is, as above 
Stated, sensitive to the total load of both wind 
ings, of the Secondary of the transformer. 

For a complete understanding of my invention 
reference should now be had to the accompany 
ing drawings in which 

Fig. 1 is a side view of one type of circuit 
breaker embodying my invention, parts being 
broken away and other parts appearing in verti 
cal Section. 
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Fig. 2 is a plan view of the device shown in 
Fig. 1. 

Fig. 3 is a vertical section at 3-3 Fig. 1 and 
looking towards the right. 

Fig. 4 is a side view of the upper end of the 
bracket or post and associated parts. 

FigS. 5 and 6 are views showing approximate 
positions of the totalizing lever at various loads. 

Fig. 7 is a side view of another type of circuit 
breaker embodying my invention. 

Fig. 8 is a plan view of the parts appearing in 
Fig. 7. 

Fig. 9 is an enlarged vertical Sectional view 
longitudinally and centrally through the right 
hand end of the device shown in Fig. 7. 

Fig. 10 is a vertical cross Sectional View at 
O-O Fig. 9 and looking in the direction of the 

applied arrow, 
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2 
Fig. 11 is a perspective view of part of the tog 

gie mechanism. 
Fig. 12 is an enlarged vertical longitudinal sec 

tional view centrally through the cylinder of the 
induction coil. 

Fig. 13 is an end view of the plunger contained 
within the cylinder. 

Fig. 14 is a longitudinal Sectional view at 
f 4- 4 Fig. 13. 

Fig. 15 is a diagrammatic view of the device 
appearing in FigS. 1 and 2. 

Fig. 16 is a diagrammatic view of the device 
appearing in Figs. 7 and 8. 

In the drawings like characters of reference 
indicate corresponding parts in the several fig 
UeS. 

I may initially state that in carrying out my 
invention, the totalizing of the currents in all the 
poles of the multipole circuit breaker may be 
accomplished in a number of ways, and I have 
herein shown in detail two ways of doing it. In 
FigS. 1 to 4 inclusive the totalizing is accom 
plished thermally while in the type shown in 
Figs. 7 to 14 inclusive it is done magnetically. In 
both instances there is a mechanical switch 
release or trip mechanism employed which is 
Sensitive to the total load on both the windings 
of the three wire power transformer and regard 
less of whether they are evenly or unevenly 
loaded. 

Referring to Figs. 1 to 4 I will now describe the 
Circuit breakers therein shown. 
An insulating base plate is provided and it 

is Supplied with pairs of end terminals 2, 2’ and 
3, 3’, a pair of insulating blocks 4, 4' and with a 
central fixed bracket or post 5, presenting spaced 
legs 6 and 6'. 
The power wires 7 and 7' from the secondary 

of the conventional three wire transformer are 
Connected to the terminals 2, 2’ and the load 
wireS 8 and 8' are Connected to the terminals 3 
and 3. Similar bimetallic elements in the form 
of Spring bars 9 and 9' are connected perma 
nently to the terminals 3 and 3' and have their 
free elevated ends extending towards the bracket 
5. A cross lever to of insulating material con 
nects the free ends of the bars. A pair of spring 
Switch arms if and f f' are secured permanently 
to the blocks 4 and 4 and the said arm contact 
pointS 2 are normally held, by a trip mechanism 
later described, in closed contact with contact 
points f3, associated with the terminals, 2 and 2'. 
The Switch arms are connected by a cross bar 4 
of insulating material. The latter parts consti 
tute a double pole switch as will be readily under 
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stood. The switch arms are connected electri 
cally by flexible connections 5 and 5' to the 
bimetallic strips as shown. 
The trip mechanism comprises a bell crank 6 

and a toggle I, the bell crank being pivotally 
innounted on a cross pin 6' carried by the bracket 
5 and having one end thereof pivotally connected 
centrally to the lever ) at 8, and the toggle 
having its upper end pivotally connected at T' 
to a switch lever 9, and its lower end pivotally 
connected at 72 centrally to the cross bar 4 of 
the two pole switch. The arrangement of the 
bell crank and toggle is such that the Switch 
remains locked in closed position by the toggle 
until the toggle joint is broken by the in ovement 
of the bell crank under the combined influence 
of the bimetallic elements. The SWitch lever is 
'ovided so that the two pole Switch can be closed 

or opened by an attendant as and when desired. 
It will be obvious from the above disclosure 

that the Switch trip mechanisrin is directly con 
trolled by the lever 9 which is actuated by the 
bimetallic elements 9 and 9' and that the flexing 
novement of the respective binetallic elements is 
directly proportioned to the heat generated by 2, 
the currents flowing, at any given time, through 
such elements. Consequently the varying dis 
tances to which the point f8 rises is directly de 
pendent on the currents flowing through the bi 
metallic elements and Such currents are directly : 
responsive to the loads applied to either or both 
secondary windings of the multipole power trans 
fol'Inel. 
The trip mechanism functions to release the 

two pole switch upon the point f8 having risen ; 
to a position where the totalized currents flow 
ing in the secondaries have reached the inaxi 
mum loaded condition of the transfornel. 
In Figures 5 and 6 I have illustrated various 

positions of the totalizing lever 3 under Varying 
load conditions. In Fig. 5 the full outline, indi 
cates a zero ampere condition on both sides of the 
secondary, and the dot and dash outline can 
represent say 30 amperes on both sides of the 
Secondary. In Fig. 6 the one dot and dash out 
line can represent zero ampeles on say the right 
side of the secondary and Say 60 amperes on the 
left side, while the other dot and dash outline 
can indicate zero amperes Cn the left side Cf the 
Secondary and 60 amperes on the right side. 

Reverting now to the nodified form of cii 
cuit breaker and wherein the totalizing of the 
currents is accomplished magnetically, it Will be 
seen that the general arrangement is much the 
same, the same reference numbers having been 
used and applied to the figures of the drawings 
to indicate identical parts in the two Shown types. 
To the base block to the left of the blacket 5, 
secure an induction coil or Solenoid 20, having 

the cois 2 and 22 thereof (see Fig. 16) insulated 
One flon the other, and Wound in Opposite direc 
tions. The ends of the coil 2 are connected to 
the terminal 3 and to the Switch arm at the 
block A and the ends of the coil 22 are connected 
to the terminal 3' and to the Switch arm f : . 

Internally the solenoid presents a brass cylin 
der 23, one end of which terminates in a pole 
face 23' and the other end of which projectS be 
yond the solenoid and is closed by a Screw Cap 
232. Internally the cylindei" receives slidably all 
iron plunger 24, to which I have connected a 
valve stem 25 carrying a tapered valve 26 adapted 
to engage a tapered seat 27 formed in the end 
Wall of a sleeve 28. The cylinder contains oil 
and an oil escape passage 29 is supplied in the 
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4. 
end of the sleeve or the said sleeve can make a 
loose fit With the cylinder. It Will be here under 
stood that in operating position the circuit 
breaker is So positioned that the plunger and 
oil gravitate into the capped end of the cylinder 
and that accordingly any movement of the 
plunger upwardly is retarded by the oil in paS 
sage through the opening 29. It Will also be 
noticed that when the plunger gravitates, the 
valve 26 Opens to allow of quick paSSage of oil 
from the under to the upper side of the sleeve. 
The plunger is longitudinally slotted to stop eddy 
currents and an adjusting Screw 30 is Supplied to 
allow one to adjust the position of the gravitated 
plunger within the cylindel'. 
Under normal load conditions in the lines 

served from the terminals 3 and 3' there is not 
Sufficient flux created by the coils to draw the 
plunger upwardly into the Solenoid, So that it re 
mains inert in its down position. 
The total flux created equals the Sunil of the 

fixes generated by the current flowing in the 
coils and is accordingly directly responsive to the 
loads applied to either or both secondary Wind 
ings of the power transformer. The plunger is 
designed to engage with and magnetize the pole 
face 23' when the total load on the line is reach 
ing a point which Would be danaging to the 
thermal capacity of the transfol'innel. 

I have associated an armature and 3 SWitcil 
tripping mechanisin with the Solenoid and the 
arrangement is such that upon the pole face be". 
coming magnetized by contact with the plunger, 
the armature is drawn towards the pole face and 
actuates the trip mechanism to cause the two 
pole Switch to Open. 
The armature 3 is pivotally mounted on a 

cross pin 32 and has associated therewith an alin 
33 which extends angularly upwardly between the 
side legs of the post 5. The Switch trip mech 
anism actuated by the armature may be of any 
desired type, its only function being to release 
or open the switch upon the armature being 
drawn into contact With the pole face 23'. In the 
present instance it embodies a sleeve 34 and a rod 
35 slidable within the sleeve, the outer end of the 
rod being pivotally connected to the cross bai' 
of the switch and the upper end of the sleeve be 
ing pivotally connected at 34 to the Switch leve)' 
9. A hood like member 36 spans the upper end 

of the sleeve and is pivotally mounted on the pin 
34' and has a curved finger 3 permanently Se 
cured to the lower inner corne' thereof which is 
provided with a jaw or dog 3' entering the 
sleeve through a side slot 342 cut in the sleeve. 
A coil spring 38 is supplied to hold the jaw no.1'- 
mally projected within the sleeve, and in contact 
With the upper end of the rod 35. The finger 
overlies the arm 33 aSSociated with the arma. 
ture. 
ASSuming the parts in the position best ShoWin 

in Fig. 9, it will be seen that if the lever 9 be 
thrown to the right the switch Will be brought to 
closed position where it will become locked and 
here it Will be observed that the rod cannot side 
in the sleeve as it is held by the jaw. Subse 
quently upon the armature being drawn into coin 
tact with the pole face 23' the arm 33 trips the 
finger to withdraw the jaw and free the lod to 
escape upwardly and in so doing Open the SWitch. 

In the Second type of circuit breaker, the oil 
and sleeve associated with the plunger act as a 
dashpot to give a time delay action; and in the 
first type the bimetallic elements themselves 
function for the same purpose. Various other 
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means may be employed to effect the time delay 
action. 
What I claim as my invention is: 
l. A Switch comprising a pair of conductors, 

pairs of relatively movable contacts one in each 
of Said conductors, a lever, means operatively 
connecting the center of said lever to at least one 
of each pair of contacts, and means controlled by 
the current in each of said conductors for moving 
the respective ends of said lever in a direction to 
Open Said pairs of contacts upon increase in the 
current, whereby said lever is moved to open said 
conductors when the total current in said con 
ductors exceeds a predetermined value. 

2. In combination with the secondary windings 
of a three winding transformer having secondary 
load circuits connected thereto, a switch compris 
ing pairs of relatively movable contacts, one pair 
in each of at least two of said circuits, a movable 
member operatively connected to at least one of 
each pair of Said contacts for opening both pairs 
of contacts, and means controlled by the combined 
current in both Said circuits to move said member 
to open Said pairs of contacts when the total 
current in Said circuits exceeds a predetermined 
value. 

3. In combination with the secondary windings 
of a three winding transformer having secondary 
load circuits connected thereto, a switch compris 
ing pairs of relatively movable contacts, one pair 
in each of at least two of said circuits, a movable 
member operatively connected to at least one of 
each pair of Said contacts for opening both pairs 
of contacts, a lever pivoted at an intermediate 
point to Said movable member, movable parts 
operatively connected to said lever at spaced 
points remote from Said pivot, and means re 
Sponsive to the current in each of said circuits to 
move one of Said movable members, so as to open 
Said pairs of contacts when the total current in 
Said circuits exceeds a predetermined value. 

4. In combination with the secondary windings 
of a three winding transformer having secondary 
load circuits connected thereto, a switch compris 
ing pairs of relatively movable contacts. One pair 
in each of at least two of said circuits, a movable 
member operatively connected to at least one of 
each pair of Said contacts for opening both pairs 
of contacts, a lever pivoted at an intermediate 
point to Said movable member, movable parts 
Operatively connected to said lever at points on 
Opposite Sides of Said pivot, and means respon 
sive to the current in each of Said circuits to move 
one of Said movable members, so as to open said 
pairs of contacts when the total current in Said 
circuits exceeds a predetermined value. 

5. A switch comprising a pair of conductors, 
pairs of relatively movable contacts one in each 
of said conductors, a movable member operatively 
connected to at least one of each pair of Said 
contacts for opening both pairs of contacts, a 
lever pivoted at an intermediate point to Said 
movable member, movable current responsive 
means engageable With Said lever at points On 
opposite sides of Said pivot, Said current respon 
sive means movable in response to current in each 
of said conductors to move said lever and movable 
member so as to open said pairs of contacts when 
the total current in said contacts exceeds a pre 
determined value. 
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6. A Switch comprising a pair of conductors, 

at least two movable contacts one in each con 
ductor, at least two cooperating stationary con 
tactS One in each conductor, and operating linkage 
for moving Said movable contacts into and out of 
engagement with Said stationary contacts, an 
Operating lever operatively engageable with said 
linkage for operating the same, a totalizing lever 
pivoted on Said operating lever, and current re 
Sponsive means pivoting and reciprocating the 
totalizing lever to move Said operating lever to 
operate Said linkage and move said contacts in 
response to predetermined current values in Said 
conductors. 

7. A Switch comprising a pair of conductors, 
at least two movable contacts one in each con 
ductor, at least two cooperating stationary con 
tactS One in each conductor, and operating linkage 
for moving Said movable contacts into and out of 
engagement with Said stationary contacts, an 
operating lever operatively engageable with said 
linkage for operating the same, a totalizing lever 
pivoted between its ends on said operating lever, 
and current responsive means engaging said total 
izing lever on opposite sides of its pivot for pivot 
ing and reciprocating the totalizing lever to move 
Said Operating lever to operate said linkage and 
move said contacts in response to predetermined 
current values in said conductors. 

8. A Switch comprising a pair of conductors, 
at least two movable contacts one in each con 
ductor, at least two cooperating stationary con 
tacts One in each conductor, a piece connected to 
both said novable contacts. a toggle linkage con 
nected to Said piece, an operating lever operably 
engageable With Said linkage to break the same 
and thereby to move the movable contacts away 
from the fixed contacts, a totalizing lever pivoted 
intermediate its ends to said operating lever, and 
Current responsive means one in each conductor 
to shift the ends of the totalizing lever in response 
to current changes in the conductors so as to 
break the toggle when the sum of such currents 
exceeds a predetermined value. 

WALLACE A. COBURN. 
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