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This invention relates to electrical apparatus, 
and particularly to circuit controlling apparatus. 
An object of this invention is to provide in 

a circuit controlling apparatus for obtaining a 
predetermined sequential switching operation. 
Other objects of this invention will become 

apparent from the following description when 
taken in conjunction with the accompanying 
drawing, in which: 

Figure. is a view in elevation of the circuit 
controlling apparatus of this invention; 

Fig. 2 is a side elevational view of the circuit 
controlling apparatus shown in Fig. 2; and 

Fig. 3 is a schematic diagram illustrating the 
application of the circuit controlling apparatus 
of Fig. in a regulating system. 
Referring to Figure 1, this invention is illus 

trated toy reference to a circuit controlling ap 
paratus comprising a plurality of elements 
assembled in operative relation on a base 62 of 
any Suitable insulating material. As illustrated, 
a plurality of fixed contact members f4 and 6 
are carried on Suitable supporting members S 
and 28, respectively, which are mounted in spaced 
relation on the base 2 by means of the toolts 
22 and 23, respectively. The bolts 22 and 24 are 
Of conducting material and project through the 
base member 2 and carry terminal nembers 26 
to facilitate the making of electrical connections 
to the contact members. . 
As illstrated in Fig. , a set of movable con 

dicting neinbers 28 and 3 is operatively associ 
ated with the fixed contact member 4 and a set 
Of Raovable conducting members 32, and 3 is 
operatively associated with the fixed contact 
member S. Each of the conducting members 28 
through 5 is of elongated form, being formed 
of stainless spring steel, and are sel£-biased in 
a predetermined direction. The conducting 
Enembers 28 and 32 in this instance are like mem 
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kers but are biased and mounted for novelerat , 
iya opposite directions with respect to the Sixed 
contact rembers 4 and 6, one end of the con 
ducting members 28 and 32 being fixedly secured 
in a conducting terminal block 38 and is , respec 
tively. As illustrated in Fig. 2, a boit 2 of con 
ducting material is associated with each of the 
terminal blocks 38 and 40 and carries a terriniinal 
44 to facilitate the making of electrical connec 
tions to the fixed ends of the conducting men 
bers. 
The conducting member 28 carries a movable 

contact member 46 thereon intermediate of its 
ends disposed to be biased into engagement with 

ber 4. Similarly, the conducting member 32 
carries a movable contact member 48 intermedi 
ate of its ends disposed to be biased into engage 
ment with and for Cooperating with its associ 
ated fixed contact enoer G. 

In addition to the movaole contact lineagers 
46 and 58, the conducting members 28 and 32 
carry amovable contact members 53 and S2, re 
Spectively, adjacent their free ends, such ends 
being offset from the nain body portior of the 
conducting inenbers. 
The conducting Yanernoei's 36 &nd 33 ai's also 

Siiihilar to one another, each being formed of 
Stainless Spring steel and so nou Anted on the base 
Kei aber 2 as to be seli-biasing is opposite ii 
rections. She conducting neme: SE has one 
end fixedly secured to the bracizet, 5.3, which is 
held on the base Genoes 3 oy graays of the 
bolt 55 of conducting Eaterial, which 3:Stends 
through the base inerner, a termine (shot, 
shown) being carried by the bolt, go2 acilitating 
the making of electrical connections thereto. 
Likewise, the conducting Enerher 33 is carried 
by a bracket 60 shich is secured to the base 
Inernber 62 by a boit 56 of conducting naterial 
which carries a terrainal 53. As illustrated, each 
of the conducting Elenkers 33 and 34 is cent, 
So that the fee endis thereo are retired agon. 
the main body portion of the conducting men 
hers. The free ends of each of the conducting 
Ine bers Cairies a centact menaces incxzelly bi 
ased out of engagement with the contact; naeanger 
carried oy ia free exid of the other conciscting 
methioes of the sei, associated with each of the 
fixed contact; neithers. 
As illustrated, contact member G2 is carried by 

the free end of the conducting raembar 30 and 
is So disposed that, Wiler the free end of the corn 
ducting ineinber 36 is actuated, it will exhgage the 
contact inenber 53 of the conducting ineries. 23. 
Likewise, a contact internber 64 is caisied or the 
free end of the condicting nember 33 diseased to 
be actuated into engagement with the contact, 
member 52 carried on the free end o the con 
ducting member 32. 

In orde3 to effect a Knovement of the free ends 
of the conducting Eembers 38 and 33 in a prede 
termined Inanner, a can 66 is positioned between 
the free ends of the conducting embers 36 and 
36 and disposed for movement to physically en 
gage and actuate one or the other of the con 
ducting inerabers. The can 66 is carried on a 
pin 68 which extends through the base 2 and is 
Secured to an arrin ( disposed for moyeneat in 

and for COOperating with the fixed contact mem. 55 response to a predetermined condition. As ill- . 
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lustrated, when the cam is actuated it will tend 
to move the free ends of both the conductors 
3D and 34 but since the radius of movement of 
the contacting portions of the can 66 are differ 
ent, the one of the free ends will be actuated to 
a position where the contact member carried 
thereon is in engagement with the contact men 
ber of its associated conducting member, where 
as the other free end will be moved only a slight 
distance insufficient to effect the engagement of 
the contact member carried thereon with the 
contact member of its associated conducting 
member. 

Referring to Fig. 3 of the drawing, the circuit 
controlling apparatus O of this invention is 
utilized in a regulator system for indicating and 
controlling the operation of the induction regu 
lator 72 connected in the circuit formed by the 
conductors T4, 76 and 78. As illustrated, an elec 
tric motor 80 is provided to actuate the induction 
regulator 72 through a suitable gear drive 82, 
the details of which are not shown, in accordance 
with the correction required to maintain a con 
stant voltage in the circuit formed by the con 
ductors T4, T6 and 78. 
A relay 84 or a contact making voltmeter, is 

provided to initiate the operation of the motor 
80. The relay is operated by means of an elec 
tromagnet provided with a coil 86 that is ener 
gized from the transformer 88 connected across 
the conductors T6 and 78. The core 90 of the 
electromagnet operates a lever 92 pivoted at 9 
and carrying a pair of contact members 96 and 
98, the spring 100 being provided for aiding the 
electromagnet when the coil 86 is energized. 
Auxiliary electromagnets O2 and 04 are pro 
vided for aiding the electromagnet to control the 
operation of relay 84, as will be explained more 
fully hereinafter. Cooperating with the contact 
members 96 and 98 are auxiliary contact men 
bers 6 and 08, respectively. 
The motor 80 in this instance is illustrated as 

being a capacitor type motor and is disposed to 
be energized from a constant source of power, 
such as the conductors 0 and 2. The motor 
is provided with suitable leads 4, 6 and 8 
for connecting it. to the conductors O and 2 
in a predetermined manner for obtaining a pre 
determined directional operation of the notor 
So, the switch 20 being provided in the lead 4 
for giving a manual control of the operation of 
the notor. 
The contact members 96 and 98 of the relay 84 

are illustrated as connected to the conductor 0, 
whereas the auxiliary contact member 06 is dis 
posed to be connected through the contactor 22 
and the circuit controlling apparatus O of this 
invention to the conductor 2. Likewise, the 
auxiliary contact member 08 is disposed to be 
connected through a contactor 2 and the cir 
cuit controlling apparatus O of this invention to 
the conductor 2. The contactors 22 and 24 
are provided for controlling the operation of the 
notor 80. 
In order to give an indication of the direction 

of operation of the motor 80, signal devices 26 
and 28, in this instance represented as lights, 
are disposed to be connected across the conduc 
tors and 2 by the circuit controlling appa 
ratus O of this invention in response to prede 
termined conditions. 

In operation, assuming that the switch 20 is 
moved to its circuit closing position, the refulator 
T2 is operated to deliver a predetermined con 
stant voltage across the conductors T4, 6 and 
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78. If for any reason the voltage across Con 
ductors 7 and 78 should increase, then the coil 
86 of the electromagnet associated with the re 
lay 84 is so energized as to effect a clockwise 
pivotal movement of the lever 92 about its pivot 
94 to close a circuit which extends from con 
ductor O through the lever 92, the contact 
members 96 and 06, the energizing winding of 
contactor 22 is actuated to close a circuit which 
conducting member 28 of the circuit controlling 
apparatus 0, to conductor 2. Upon the com 
pletion of this circuit, the contact member of 
contator (22 is actuated to close a circuit which 
extends from conductor O through the Switch 
20, conductor 4, motor 80, conductor 8, the 

energizing winding of the auxiliary electromag 
netic device 04, the contact bridging member of 
contactor 22, contact members 4 and 46 and 
the conducting member 28 of the circuit con 
trolling apparatus fo, to the conductor 2. The 
closing of this circuit so energizes the auxiliary 
electromagnet 04 as to aid the electromagnet in 
mantaining the contact member 96 in engage 
ment with the contact member 06. When the 
motor circuit is thus established, the motor 80 
operates to drive the induction regulator 2 in 
such a manner as to decrease the voltage across 
conductors 76 and 78. m 

If, in attempting to drive the induction regul 
lator 72, it is necessary to operate the regulator 
near its lower limit, the cam 66 of the circuit 
controlling apparatus 0 is actuated through the 
gear drive 82 to drive the free end of the con 
ducting member 30 to a position where the con 
tact member 62 engages contact member 50 to 
close an alarm circuit. The alarm circuit ex 
tends from conductor 0, through the light 26, 
conducting member 30, contact members 62 and 
50 and the conducting member 28 of the circuit 
controlling apparatus 0, to the conductor 2. 
Upon this indication, the operator is Warned to 
take steps to rectify the unwanted condition on 
the system. If, however, the operator fails to 
rectify the unwanted condition, then the can is 
further actuated to effect a movement of the 
engaged free ends of both conducting members 
30 and 28 to a position where the movable con 
tact menber 46 carried by the conducting mem 
ber 28 is moved to a circuit opening position and 
disengages the fixed contact member 4 of the 
circuit controlling apparatus O. Such a Switch 
ing operation interrupts the circuit to the motor 
and the operation of the regulator is stopped. 

If, on the other hand, the change in voltage 
across conductors 76 and 78 is a decrease, then 
the winding 86 of the electromagnet is so de 
energized that the lever 92 moves in a counter 
clockwise direction about its pivot 9 to a posi 
tion where the contact member 98 is in engage 
ment with the contact member 108. The en 
gagement of the contact members 98 and 0. 
closes a circuit which extends from the Conduct 
tor O, through lever 92, contact members 
and 08, the energizing coil of contactor 2, 
the contact members 6 and 48 and the conduct 
ing member 32 of the circuit controlling appara 
tus f, to the conductor 2. Upon the closing 
of this circuit and the energization of the wind 
ing of contactor 24, the bridging contact men 
ber of the contactor 24 is operated to close a 
circuit, which extends from conductor , 
through the switch 20, conductor 4, notor 
B, conductor , the energizing winding of aux 
iliary electromagnet 02, bridging contact men 
ber of contactor 24, the contact members 
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and 38 and the conducting Enenbei 33 of the 
circuit controlling apparatus i8, to eo; facto 

2. Upon the establishment of this circuit, he 
winding of the auxiliary electromagnet 32 is so 
energized as to aid the electromagnet, iri main 
taining the contacts 98 and 8 in circuit closed 
position, and the motor 80 is so energized as to 
drive the induction regulator 72 in a direction. 
to increase the voltage across conductors 6 and 
3. 
If, in effecting the increase in the voltage 

across conductors 6 and 78, the induction reg 
ulator is operated to a position near its upper 
limit, then the carn 68 is operated through the 
gear drive 82 to drive the free end of the con 
ducting member 3 to a position where the con 
tact member 66 engages the contact member 52 
carried on the free end of the conducting men 
ber 32 of the circuit controlling apparatus 0. 
This switching operation establishes an alarm 
circuit extending from conductor i0, through 
the light 28, conducting member 36, contact 
members 64 and 52, and the conducting anem 
ber 32 of the circuit controlling apparatus , 
to the conductor 2, to warn the operator that 
the induction regulator is being operated near 
its upper limit. If the operator does not take 
steps to correct the unwanted condition or the 
regulator, the gear drive 82 further drives the 
cam 66 to move the engaged free ends of the 
conducting members 34 and 32 to a position 
where the movable contact member 68 carried 
by the conducting member 32 is moved to 8 cir 
cuit opening position and disengages the fixed 
contact member 6 to interrupt the Supply of 
current to the motor 86 and thereby stop the 
operation of the induction regulator. 2 before 
it is darnaged. 

The circuit controlling apparatus of this in 
vention is quite efficient in its operation, giving 4 
a sequential operation whereby, an indication is 
given of the operation of the system before the 
circuit controlling apparatus is operated to in 
terrupt the operation of the regulator motor. 
With the circuit controlling apparatus of this 
invention as employed in the regulating System. 
described, it is possible to always obtair an indi 
cation of the operation of the regulator before 
the init, switches formed by the fixed contact 
members and the movable contact merches Op 
eratively associated thereWith are operated to 
interrupt the operation of the reguia, to notor. 
the operation of the linit siliches 83d the regul 
lator motor controlling Switches is thereby see 
quentially controlled by the in ovement, os only 
one operating or actuating raenoer responsive 
to a predetermined operation of the regulator 
moto3. 
Although this invention has been described 

with reference to a particular embodiment there 
of, it is, of course, not to be limited thereto ex 
cept insofar as is necessitated by the scope of 
the appended claim.S. 

I claim as my invention: 
1. In a circuit controlling apparatus, in con 

bination, a fixed contact member, a first elongated 
spring biased conducting member operatively as 
sociated for movement relative to the fixed COIA 
tact member, a second elongated spring biased 
conducting member disposed for movement rela 
tive to the first conducting member to actuate it, 
the elongated conducting members having one 
of their ends fixedly supported and the other ends 
free to move, a first movable contact member Car 
ried by the first conducting member intermediate 
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the ends thereof disposed to engage 2G Szed. 
contact member to establish a conducting 33. 
between the fixed end of the conducting resise 
and the fixed contact member, a second movace 
contact Raeinber carried by the first conducting 
member adjacent the free end thereof, a movalie 
contact member carried by the second conduct 
ing naenber disposed to be actuated into engage 
ment with the second contact member, and means 
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for actuating the second conducting member in 
response to predetermined conditions to move 
the contact member carried thereon into engage 
ment with the second contact member to provide 
a closed conducting path between the fixed ends 
of the conducting members, said means also be 
ing disposed to actuate the second conducting 
nenger to effect a movement of the first con 
ducting member after the closed conducting path 
is established to effect the separation of the first 
contact member and the fixed contact member 
and interrupt the conducting path from the fixed 
end of the first conducting member to the fixed 
contact member. 

2. In a circuit controlling apparatus, in con 
bination, a plurality of fixed contact members 
disposed in Spaced relation, a set of elongated 
Spring biased conducting members operatively 
aSSociated with each of the fixed contact mem. 
bers, each set of the conducting members com 
prising a first and a second member having one 
of their ends fixedly supported and the other 
of their ends free to move but biased in the 
Same direction, a first movable contact member 
carried by the irst conducting member of each 
set intermediate the ends thereof disposed to 
be and normally biased into engagement with the 
xed contact member associated therewith to 

establish a conducting path between the fixed ed 
of the conducting member and the fixed contact 
inenber, & Second movable contact member car. 
tried by the first conducting member of each set, 
adjacent the free end thereof, a movable contact, 
member carried by the second conducting member 
of each Set disposed to be actuated into engage. 
ment with the second contact member, 2nd means 
connoia to both sets for selectively actuating the 
conducting members thereof in response to pre 
deterrained conditions to effect a predetermined 
switching operation of the conducting member's 
of one or the other of the sets only, the actuating 
ilaears being disposed to actuate the second cor 
dugis grenicer of the predetermined set to effect, 
the engage rent of the novable contact, member 
carried thereby With the Second novale contact, 
Re:Sher to provide a closed conducting path ae 
tween the fixed ends of the conducting members, 
the actuating means also being disposed to act A 
ate the second conducting member to effect 3, 
movement of the first conducting member after 
the closed conducting path is established to e 
fect the separation of the first contact, member 
and the fixed contact member to interrupt the 
conducting path from the fixed end of the first, 
conducting member to the fixed contact member. 

3. In a circuit controlling apparatus, in conta 
bination, a plurality of fixed contact members 
disposed in spaced relation, a set of elongated 
Spring biased conducting members operatively as 
Sociated with each of the fixed contact members, 
each set of the conducting members comprising 
a first and a second member having one of their 
ends fixedly supported and the other of their 
ends free to move but biased in the same direction, 
a first movable contact member carried by the 
first Conducting member of each set intermediate 

  



4. 
the ends thereof disposed to be and normally 
biased into engagement with the fixed contact 
member associated therewith to establish a con 
ducting path between the fixed end of the con 
ducting member and the fixed contact member, 
a second movable contact member carried by the 
first conducting member of each set adjacent the 
free end thereof, a movable contact member car 
ried by the second conducting member of each 
set disposed to be actuated into engagement with 
the second contact member, and a can positioned 
between the free ends of the second conducting 
member of the sets disposed for operation to ef 
fect a predetermined switching operation of either 
of the sets, the direction of operation of the can 
being responsive to predetermined conditions and 
determining the selection of the set in effecting 
the switching operation, the can being disposed 
to actuate the second conducting member of the 
selected set to move the contact member carried 
thereby into engagement with the second contact 
member to provide a closed conducting path be 
tween the fixed ends of the conducting members 
of the selected set, the cam also being disposed to 
actuate the second conduting member to effect 
a movement of the first conducting member after 
the closed conducting path is established to effect 
the separation of the first contact member and 
the fixed contact member to interrupt the Con 
ducting path from the fixed end of the first con 
ducting member of the selected set to the fixed 
contact member associated therewith. 

4. In a circuit controlling apparatus, in com 
bination, a plurality of fixed contact members dis 
posed in spaced relation, a first self-biasing con 
ducting member associated with each of the fixed 
contact members, the conducting members having 
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one of their ends fixedly supported and the other 
end free to move but biased in opposite directions, 
a first contact member carried by each of the 
first conducting members intermediate the ends 
thereof and disposed to be normally in engage 
ment with the fixed contact member associated 
therewith, a second contact member carried by 
each of the first conducting members adjacent 
its free end, a second self-biasing conducting 
member associated with each of the fixed contact 
Inenbers, each of the second conducting members 
being fixedly supported at one end thereof and 
having the other end free to move, a contact 
member carried by the second conducting mem 
ber adjacent its free end, the free ends of the 
conducting members associated with each of the 
fixed contact members being aligned and based 
in the same direction, and means common to the 
conducting members associated with the fixed 
contact members for actuating the conducting 
members associated with one or the other of the 
fixed contact members in response to predeter 
mined conditions to effect a predetermined se 
quential operation, the actuating means being dis 
posed to effect the movement of the second con 
ducting member to effect the engagement of the 
contact member carried thereby with the second 
contact member of the first conducting member 
to give a closed conducting path between the 
fixed ends of the associated first and second 
conducting members, the actuating means also 
being disposed to effectively move the engaged 
conducting members thereafter to effect the sepa 
ration of the first contact member and the fixed 
contact member to interrupt the conducting path 
to the fixed contact member. 

LESTER, G, TUBBS. 

  


