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My invention relates to switching mechanism 
generally, and particularly automatic Switching 
mechanism or circuit breakers, movable as a 
unit with its support or mounting, to cause Sup 

5 plemental movable contacts or terminals mov 

10 

able with the unit, and electrically connected 
with the terminals or contacts of the Switching 
mechanism or circuit breaker, to engage with Or 
disengage from fixed contacts or terminals. 

In accordance with my invention there are 
comprised in a movable unit of the character 
aforesaid auxiliary contacts, adapted upon move 
ment of the unit to engage with and disengage 
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from associated contacts, for closing or Opening 
auxiliary or control circuits for any purposc, par 
ticularly for control or operation of the Switch 
ing mechanism or circuit breaker, for signalling 
or the like; the auxiliary contacts of an auxiliary 
or control circuit remain in engagement with 
each other and, without substantial alteration of 
their position with respect to each other, follow 
the movement of the unit to a position in which 
the aforesaid supplemental contacts separate in 
removing the switching mechanism or circuit 
breaker from its circuit, the continued engage 
ment of the auxiliary contacts permitting for 
such position of the unit testing or other oper 
ation of or by the auxiliary or control circuit; 
upon further movement of the unit in the same 
direction one of the auxiliary contacts is ar 
rested and thereafter remains stationary while 
its coacting auxiliary contact, carried by or mov 
able with the unit, separates from it and SO 
opens the auxiliary or control circuit. 
My invention is concerned further with the 

structure of coacting contacts, more particularly 
the auxiliary contacts for the control or auxiliary 
circuits aforesald. 
For an understanding of my invention and for 

illustration of some of the forms it may take, 
reference is had to the accompanying drawings, 
in which: 

Fig. 1 is a view in perspective showing the front 
and side of a circuit breaker unit constructed 
in accordance with my invention, and with both 
the supplemental and auxiliary contacts in dis 
engagement. 

Fig. 2 is a side view looking from the rear of 
the circuit breaker unit in the same position as 
shown in Fig. 1. 

Fig. 3 shows in plan and elevation the rela 
tion of the Supplemental and auxiliary contact 
members in closed, intermediate and full Open 
positions of the circuit breaker unit, 

Fig. 4 is a schematic diagram of a typical ar 

rangement of the circuits controlled by the sup 
plemental and auxiliary contacts; and 

Fig. 5 shows the details in plan and elevational 
views of a contact assembly which comprises One 
of the features of my invention. 

Figs. 1 and 2 show a cell comprising a circuit 
breaker unit supported in a fixed frame in such 
manner that the unit can be moved in or out 
to engage or disengage the circuit breaker Sup 
plemental contacts with complementary main 
stationary co, tacts to which are secured the 
main incoming, and outgoing conductors to there 
by disconnect the unit from the circuits which 
it controls. The circuit breaker shown is of the 
solenoid operated type, and it is necessary for 
the breaker to be controlled by and to control 
auxiliary circuits, such as those for operating the 
closing and trip coils, for signalling purposes, 
and to operate remote control devices, interlocks, 
and the like. 
In order that the breaker unit may be readily 

removable for inspection, repair or replacement 
purposes, it is desirable to have contacts in these 
various control circuits which are connected and 
disconnected by the same motion which con 
nects and disconnects supplemental contacts 
from the main stationary contacts. In my ar 
rangement the supplemental and stationary 
contacts may be disconnected, and the auxiliary 
control circuit contacts caused to follow up the 
movement of the unit so as to remain in their 
original fixed engagement in an intermediate 
position of the switch in order that the opera 
tion of the circuit breaker and the auxiliary cir 
cuits and apparatus associated therewith may be 
tested under the identical conditions which ob 
tain in service, and yet not effect a connection 
to the main incoming and outgoing conductors. 

In the circuit breaker described herein there 
are three conditions available; (1) all contacts, 
both supplemental and auxiliary, are engaged in 
the closed position of the circuit breaker unit, 
(2) in an intermediate or test position the Sup 
plemental contacts are disengaged but all the 
necessary auxiliary control contacts remain in 
their original position of engagement; and (3) 
in the full open position both the supplemental 
and auxiliary contacts are disengaged and all 
circuits are open, and the breaker unit may be 
removed Or repairs may be safely made since 
there are no live circuits remaining on the unit. 

Referring to Figs. 1 and 2 of the drawings, 
there is shown a fixed framework 1 in which is 
enclosed a Solenoid operated circuit breaker 
mounted on a panel 2 of slate or other insulating 
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material. An insulating stationary panel 3 
carries the blades 4 of the main fixed contacts 
to which the incoming and outgoing mains or 
bus conductors (not shown) are connected. The 

' panel 2 carries the supplemental contacts 5 (Fig. 
2) which comprise rear terminals for the circuit 
breaker and which receive the blades 4, and is 
secured by bolts 6 to a movable angle iron frame 
i supported from the side members 8 of the cell 
framework by two pairs of pantograph links 9 
and 9', one pair to each side of the panel. The 
pantograph links are pivoted at their upper ends 
to the stationary and movable frames, respec 
tively, while their lower ends have a slotted con 
nection with the frames, and the breaker unit 

- may thus be withdrawn and moved towards the 
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front of the cell, as shown in Figs. 1 and 2, to 
give various positions with respect to the fixed 
contact panel 3. A screw jacking mechanism 12 
engages plate 10 which is secured to the lower 
part of the angle iron frame 7 and reduces the 
effort required for engaging and disengaging the 
breaker unit contacts. - 
Secured to the back of the circuit breaker 

panel is a contact base 13 carrying the auxiliary 
control circuit contact fingers 19, 19' and 19'. 
On either end of this base are metal blocks 17 
welded to the frame 7, which carry guide rods 
14. Another auxiliary contact terminal base 
15, which carries the complementary auxiliary 
circuit blades 20, 20' and 20' is slidably Sup 
ported by these rods, the compressed springs 16 
urging the base 15 towards the contact base 13 
and normally causing engagement of the com 
plementary auxiliary contacts. The auxiliary 
circuit leads from the closing and trip coils and 
switches mechanically operated by movement of 
the main breaker contact arms on the front of 
panel 2 pass through to the back of the panel, 
and are connected to the terminal fingers 19, 19' 
and 19' on contact base 13 as shown, and the 
leads from the studs 21, 21' and 21' which con 
nect with the complementary auxiliary circuit 
blades are gathered into a cable 23 and are led 
into wiring trough 24. Portions of the base 15 
and the Wiring trough are broken away in Fig. 2. 
in order to show the spacing of the contact 
fingers carried by contact, base 13. 
The various circuits of the arrangement are 

shown in Fig. 4. The supplemental contacts 5 
and fixed contacts 4 control the connection of 
the circuit breaker unit to the incoming and out 
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going conductors of the circuit which the breaker 
controls. A closing solenoid circuit, a trip coil 
and an alarm circuit are also shown, although 
various other auxiliary circuits may be and often 
are used. The circuit breaker shown may be 
electrically closed and opened by switches 25 and 
26 which are in circuit with the closing solenoid 
and trip coil, respectively. When the breaker is 
tripped either manually, or by abnormal circuit 
conditions, or by remote control switch 26, the 
Switch 27 which is mechanically operated by 
movement of the main breaker contact arms is 
caused to open to break the circuit of the tripping 
coil, and the switch 28 is closed to complete the 
circuit of the alarm signal 29. 
The operation of the circuit breaker unit is as 

follows: In the closed position all contacts are 
in engagement as shown in Fig. 3 (a). As the 
circuit breaker unit is withdrawn, the Supple 
mental contacts are disengaged because the panel 
3 supporting the blades 4 is stationary, whereas 

,954,588 
the panel 2 carrying the supplemental contacts 
5 is Withdrawn with the breaker unit. . 
The male auxiliary contact terminal base 15, 

however, follows up the breaker panel by the 
urging of Springs 16 and maintains the original 
fixed engagement of auxilary contacts 19 and 20, 
thus making contact from the closed position of 
the breaker to tint intermediate or test position 
shown in Fig. 3(b), Ster the supplemental con 
tacts have disengaged and are separated by a 
Safe distance. In this manner, the relative pO 
Sitions of the auxiliary contacts have not 
changed, but still retain their original fixed con 
tact relation. In this position the operation of 
breaker and the auxiliary circuits may be ob 
served under service conditions, but without dis 
turbing the main circuit controlled by the 
breaker. At the intermediate position, however, 
stops 18 which are secured to either side of the 
terminal base 15 abut against the frame mem 
bers 8, thus preventing further outward move 
ment of the base 15. Continued movement of the 
breaker panel therefore separates the auxiliary 
contacts because base 13 continues to follow up 
the panel. Figs. 3 (c) and (d) show plan and 100 
elevational views of all the contacts in the full 
Open position of the breaker unit. 
The auxiliary contacts are preferably of the 

type shown in Fig. 5, in which the contacts are 
shown in normal engagement in the elevational 105 
and Sectional views of (a) and (b), and in dis 
engagement in (c). The view of (d) illustrates 
the flexibility of the contacts when in misalign 
ment, and (e) is a detail of the supporting brack 
et. The contact assembly comprises a female 110 
metal contact support or bracket 33 secured to 
the insulating base 13, the bracket being formed 
in the shape of a square cornered U with its 
Open end towards the base. An extension of one 
end 34 acts as a dowel in a hole in the base 115 
While the other end is tapped to receive the 
fastening machine screw 32, which also serves 
as a binding post for connecting control wires, 
The central portion of the bracket has an open 
ing defined by the arcuate edges 35 through 120 
Which the contact leaves or fingers 19 pass to re 
ceive the male blade 20. These contact leaves 
are duplicates placed in opposed relation and 
formed so that they will rock or rotate about 
the edges 35 of the bracket. The inner ends of 125 
the contacts are offset from the center line with 
parallel end portions 38 against which the com 
pressed contact Spring 37 exerts its pressure, and 
Since the leaves are fulcrumed on the arcuate 
edges 35 the pressure of spring 37 causes good 130 
contact to be maintained with the support 33 and 
the inserted blade 20. 
The Outer ends 38 of the contact leaves have a 

Wide flare for easy entrance of the blade, while 
at the end of this flare the contacts are tangent 
to each other and then diverge by reason of the 
Opposing concave portions forming a pocket be 
tween the contact point and the hinge point. 
This design allows a considerable variation in the 
relative position of the male blade without in 
terfering with the efficiency of contact as shown 
in Fig. 5 (d). The motion about the hinge is 
limited by the lugs 36 which are formed With 
the piece 33. 
The male or blade contact consists of a flat 

bar of metal bent into the shape of the letter L. 
The shorter leg is pierced for receiving the screw 
21 which secure it to the base 15 and also serves 
as a binding post. The longer leg extends at 
right angles to the base forming the contact 50 
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blade 20, the outer edges of which are chamfered 
for easy entrance into other contact. An exten 
sion of the blade acts as a dowel 44 which fits in 
a hole in the base and prevents the contact from 
turning. 

In the foregoing construction, due to the free 
dom of movement of the contacts in a vertical, 
horizontal and rotational direction, the contacts 
will automatically align themselves with the male 
blade upon insertion of the latter, and will give 
the same contact area and thus the same elec 
trical connaction whether the contacts are in 
alignment, or are misaligned within wide limits. 
Also, by providing a sufficient clearance between 
the contacts 19 and the opening defined by the 
arcuate edges 35, either of the contacts may 
be removed through the opening without dis 
turbing the electrical connections to the bracket, 
and thus permit of ready cleaning or replace 
ment of the contact fingers which are the usual 
source of trouble in a switch. 
What I claim is: 
1. Switching mechanism comprising a circuit 

breaker unit having supplemental contacts in en 
gagement with fixed bus contacts and auxiliary 
circuit contacts in fixed engagement, means for 
causing disconnection of the supplemental con 
tacts in a position of the breaker unit interne 
diate its closed and full open positions, means for 
causing the auxiliary contacts to follow up the 
movement of the breaker unit to the intermediate 
position to prevent dis3ngagement of the aux 
iliary contacts, means for disengaging the aux 
iliary contacts in full open position of the breaker 
unit and for causing their reengagement when 
the breaker unit is returned to the intermediate 
position, said auxiliary contacts comprising op 
posing tongues and a cooperating blade for en 
gagement Or disengagement therewith, the said 
tongues adapted at One end to receive the blade, 
and having their other ends positioned within 
a Supporting bracket and Spaced apart by Spring 
means, the tongues passing through the opening 
in said bracket to receive the blade, the tongues 
being flexibly mounted to permit. horizontal, 
Vertical, and rotational misalignment of the 
tongues or blade. 

2. Switching mechanism comprising a circuit 
breaker unit having Supplemental contacts in 
engagement with fixed bus contacts and aux 
iliary circuit contacts in fixed engagement, means 
for causing disconnection of the supplemental 
contacts in a position of the breaker unit inter 
mediate its closed and full open positions, means 
for causing the auxiliary contacts to follow up 
the movement of the breaker unit to the inter 
mediate position to prevent disengagement of 
the auxiliary contacts, means for disengaging 
the auxiliary contacts in full open position of 

unit and for causing their 
reengagement when the breaker unit is re 
turned to the intermediate position, said 
auxiliary contacts comprising oppositely dis 
posed contact fingers and a cooperating 
blade for engagement or disengagement there 
with, ona end of each of the contacts fingers 
loosely mounted in a bracket, spring means for 
resiliently holding said ends apart, the fingers ex 
tending through an opening in the bracket to re 
ceive the blade, the wall of the opening con 
prising a fulcrum for the blades with such clear 
ance that the blades have a limited, horizontal, 
vertical, and rotational movement whereby the 
fingel's will align themselves with the blade upon 
insertion of the latter. 

3. Switching mechanism comprising a circuit 
breaker, supporting structure therefor movable 
to disconnect the circuit-breaker from its circuit, 
auxiliary circuit-contacts carried by said movable 
supporting structure, and means for effecting 
separation of said auxiliary contacts upon move 
ment of said structure from in-circuit position 
of the circuit breaker beyond an intermediate po 
Sition for which the circuit-breaker is out of cir 
cuit, 

4. Switching mechanism Comprising a circuit 
breaker, movable Supporting structure therefor, 
structure for supporting bus contacts adapted to 
be engaged by Supplemental contacts carried by 
said movable Supporting structure, relatively mov 
able auxiliary-circuit contacts, carried by said 
movable Supporting structure, means movable 
with said movable Supporting structure tending to 
maintain said auxiliary contacts in engagement, 
and means for effecting separation of said auxil 
iary contacts when said movable structure is 
moved beyond a position for which said supple 
mental contacts are out of engagement with said 
bus contacts. 

5. Switching mechanism comprising a circuit 
breaker unit, movable to disengage contacts mov 
able therewith from bus contacts, auxiliary con 
tact structure mounted in fixed position upon said 
breaker unit, complementary auxiliary contact 
structure carried by said circuit-breaker unit and 
movable relative to said auxiliary contact struc 
ture, and means effective upon movement of Said 
unit beyond a position effecting disengagement of 
Said bus contacts and said first-named contacts 
to effect separation of said auxiliary contacts car 
ried by Said circuit-breaker unit. 

6. Switching mechanism comprising a circuit 
breaker unit, movable to disengage contacts mov 
able therewith from bus contacts, auxiliary con 
tact structure mounted in fixed position upon said 
breaker, structure supported by Sa'd unit for 
movement relative thereto, complementary aux 
iliary contacts carried by Said structure, and 
means for restraining said structure from move 
ment With said circuit-breaker unit beyond a po 
Sition effecting disengagement of said bus con 
tacts and said first-named contacts to effect Sep 
aration of said auxiliary contacts. 

7. Switching mechanism comprising a circuit 
breaker mounted on a panel carrying contacts 
On the rear thereof and movable to effect disen 
gagement with bus contacts, relatively fixed and 
movable auxiliary contacts mounted from the rear 
of Said panel, and means for effecting separation 
of Said auxiliary contacts carried by said panel 
When said panel is moved beyond an intermediate 
position for which said bus contacts and said first 
named contacts are disengaged. 

8. Switching mechanism comprising a circuit 
breaker mounted On a panel carrying contacts on 
the rear thereof and movable to effect disengage 
ment with bus contacts, fixed auxiliary contacts 
mounted on the rear of said panel, guide structure 
extending from the rear of Said panel, a member 
guided thereby and carrying complementary aux 
iliary contacts, means for basing said member to 
a position effecting engagement of said auxiliary 
contacts, and means for restraining movement of 
Said member with said panel, as said panel is 
moved beyond an intermediate position for which 
said bus contacts and said first-named contacts 
are disengaged, to effect separation of said auxil 
iary contacts. 

9. Switching mechanism comprising a circuit 
breaker, a cell therefor, supporting structure for 
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4. 
said circuit breaker permitting movement thereof 
toward the front of said cell to disconnect the 
circuit-breaker from its circuit; auxiliary contacts 
carried by said structure and remaining in en 
gagement for forward movement of said struc 
ture to an intermediate position beyond its cir 
cuit-breaker disconnect position, and means for 
effecting separation of said auxiliary contacts 
upon forward movement of said structure beyond 
said intermediate position. 

10. Switching mechanism comprising a circuit 
breaker, a cell therefor, pantograph linkage Sup 

1,954,583 
porting the circuit-breaker panel within said cell 
and permitting movement of said circuit-breaker 
toward the front of said cell to disconnect it from 
its circuit, auxiliary contacts carried by the cir 
cuit-breaker panel and remaining in engagement 
for forward movement of Said linkage to an inter 
mediate position beyond its circuit-breaker dis 
connect position, and means for effecting separa 
tion of Said auxiliary contacts upon forward move 
ment of Said linkage beyond said intermediate 
position. 
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