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My invention relates to circuit controlling 
means, more particularly to control means for 
circuit controlling switches of the latched closed 
type and has for an object the provision of in 
proved control means of this character. 

Circuit controlling Switches of the latched 
closed type When applied to the control of elec 
trical apparatus, such for example as electric 
motors, are usually provided with an operating 
Winding for effecting closure of the switch, with 
latch means for latching the Switch in its closed 
circuit position upon operation thereto, with in 
terlock means for interrupting the energizing cir 
cuit of Operating Winding aS soon as the Switch is 
latched closed, and with control means respon 
sive to Various electrical conditions of the circuit 
Such as overload or under Voltage conditions for 
releasing the latch means automatically to open 
the Switch. 

In order fully to protect the electrical appara 
tus against injury due to abnormal circuit con 
ditions, the circuit controlling Switch is usually 
provided not only with undervoltage means and 
With instantaneously operable electromagnetic 
means for releasing the latch, but also with ther 
mal overload means responsive to prolonged over 
loads of less magnitude than are required to op 
erate the electromagnetic overload. Such ther 
mal overload means are ordinarily incapable of 
exerting a mechanical force of very great mag 
nitude and accordingly the thermal means, being 
incapable of directly releasing the latch mem 
ber, may be arranged to control the latch in 
directly by controlling the energization of a spe 
cial trip device or the deenergization of the un 
dervoltage means. 
The above arrangement of the thermal over 

load means is particularly desirable when the 
circuit controlling switch and its control means 
are immersed in a body of oil for operation 
therein, for in such cases it is desirable substan 
tially to isolate the thermal element from the 
immersing body of oil, as set forth in my Patent 
2,051,380 issued August 18, 1936. Warious ar 
rangements of the thernal Overload means may 
advantageously be employed When the operating 
winding of the circuit controlling switch is con 
trolled by means of a momentary-contact type 
control Switch. When, however, it is desired to 
control the operating winding by means of a 
maintaining-contact type SWitch, for example a 
float operated or pressure operated Switch, con 
siderable difficulty may arise. Thus, if the over 
load device is arranged to deenergize the under 
voltage means to effect release of the latch, a 
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periodic opening and closing of the circuit, con 
trolling Switch may result due to the fact that 
the energizing circuit for the operating winding 
is reestablished through the interlock contacts 
each time that the Switch opens. Since the latch 
is held in its releasing position by the overload 
means, the circuit controlling switch will be 
caused to open and close periodically as the 
circuit for the operating winding is made and 
broken at the interlock contacts. 

Furthermore, if the overload means is arranged 
to energize a special trip coil, difficulties may 
arise due to the fact that an adequate supply 
of energy is necessary to effect operation of the 
tripping device. Thus, the circuit voltage may 
be too low to effect operation of the tripping de 
Vice and yet too high to effect release of the un 
dervoltage means. Accordingly, the switch will 
remain closed even though a dangerous Overload 
condition exists in the circuit, 

It is therefore a further object of my invention 
to provide control means for a circuit controlling 
SWitch of the latched closed type, which control 
means is simple and inexpensive and which re 
liably effects release of the switch in response 
to predetermined overload and undervoltage con 
ditions. 

In carrying out my invention in one form, I 
provide, in connection with a circuit controlling 
Switch having an operating winding energizable 
to close the Switch, means for latching the switch 
in its closed position, and means responsive to 
closure of the switch for deemergizing the operat 
ing Winding, control means comprising normally 
energized means Operable when deemergized to 
release the latch means, relay means for con 
trolling the normally energized means, and over 
load means for energizing the relay means to 
effect deenergization of the normal energized 
means So as to release the latch upon the oc 
Currence of predetermined overload conditions. 
Connections are also provided by means of which 
the overload means short-circuits the normally 
energized device to effect release of the latch, 
even though the relay means fails to operate. 
More specifically, I provide undervoltage means 

for releasing the latch in response to a predeter 
mined decrease in the Voltage of the circuit con 
trolled by the circuit controlling switch and an 
auxiliary relay is arranged simultaneously to 
deenergize the underWoltage means and to inter 
rupt the energizing circuit of the operating wind 
ing so as to prevent periodic opening and closing 
of the circuit controlling switch. The relay 
means and the operating Winding have a definite 
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pick-up voltage which is greater than the drop 
oilt, Voltage of the underwoltage means and the 
additional coinections established by the Over 
load means for silort-circuiting the undervoltage 
means ensure release of the latch, even though 
circuit voltage may be less than the pick-up 
Voitags of the 'elay and greater than the drop 
Out, Voltage of the under Voltage means. 

For a more complete understanding of my in 
Vention, reference should now be had to the 
drawing in which the single figure is a somewhat 
diagraminatic representation of a circuit control 
ling SWitch provided with control means embody 
ing my invention. 

Refe'iig inck, to the drawiing, I have shown 
inny invelltion as applied to a circuit controlling 
SWitch 8 of the latched closed type provided 
with circuit controlling contacts arranged to 
control the coininection of a load circuit repre 
Sented by 3, pair of conductors 2 and a supply 
circuit represented by a pair of conductor's 3. 
Although I have shown single phase circuits ill 
order to simplify the drawing, my invention is 
obviously applicable as well to three phase sup 
phy and load circuits. As shown, the circuit con 
trolling Switch C is provided with an operating 
winding 4 arranged wien energized to effect 
novelinent of the circuit controlling contacts 
to their closed circuit position, with a pivoted 
latch 5 norinally biased to its latching position 
by a Spring 6 and With Suitable interlock con 
tacts which corpiise a movable contact member 

connected to the switch by means of a re 
silient connection 8 and arranged to engage a 
plurality of stationary contacts 9, 20, and 21. 
The movable contact is also connected, as 
shown, to Slaitable time delay means 22 represent 
ed as a conventional dash-pot for delaying oper 
ation of the contact, out of engagement with 
the stationary contacts 9, 20 and 2 for a pre 
determined time after the switch 3 is operated 
to its closed circuit position. 
In order to control the latch 5 in response to 

predeterimined undervoltage Cunditions, I pro 
vide under voltage means of the type disclosed 
in my Patent 2,001,494, issued May 14, 1935, 
which undervoltage means may be described for 
the purposes of the present, invention as compris 
ing a full wave rectifier 23 which includes a plu 
Itality of a Synnetric conducting units 24 for Sup 
plying direct current energy to an energizing 
Winding 27 of an electromagnetic relay which in 
cludes a magnetizable core 28 and a pivoted mag 
netizable al'mature 39 biased by gravity to its 
unattracted position, in which position it effects 
the 'elease of the latch 5. As more fully de 
scribed in my above referred to Patent 2,001,494, 
the armature 29, when in its closed circuit posi 
tion, provides in conjunction With the magnetiz 
able frame 28 a substantially closed magnetic cir 
cuit and the full wave rectifier provides a closed 
local circuit winding 27, so that upon a decrease 
in the voitage Sipplied to the terminals of the 
rectifier, an induced current will flow through 
the closed local circuit comprising the winding 
27 and the legs of the full wave rectifier, which 
current tends to prevent decay of flux in the 
closed magnetic circuit and thus retains the ar 
mature in its attracted position for a predeter 
mined time after the voltage has decreased. 
Adjacent the pivoted latch 5 also provide an 

electromagnetic Overload device 25 which com 
prises a winding 33 for moving a magnetizable 
plunger 3, the upper end of which carries a pro 
jecting finger 32 arranged to engage the pivoted 
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latch 5 and operate it to its releasing position 
against the bias of tine spring 6 upon a prede 
termined degree of energization of the Winding 
30. The winding 30 is energized from a current 
transformer 33 so as to be responsive to overioad 
conditions in the circuit represented by the con 
ductors 3 and a heating winding 34 of a suit 
able thernal Overload device 35 is connected in 
Series With the current transfornel 33 and the 
Winding 3 of the electromagnetic overload die 
Vice. 
As shown, the thermal Overload device 35 com 

prises in addition to the heating Winding 34 a 
bi-metallic element 36, the free end of which 
carries a contact 3 arranged to engage a sta 
tionary contact 38. 

In addition to the above described apparatus, 
my improved control means includes a pair of 
normally closed push-button switches 3T and 38, 
a control switch 33, which is of the maintaining 
contact type, and which may be either a manual 
ly operated or float operated switch for GXample, 
and an auxiliary relay 49 having a pair of normal 
ly open contacts and a pair of normally closed 
contacts 42. Furthermore, in order to energize 
the under voltage means in accordance with the 
voltage of the circuit controlled by the switch 10, 
I provide a potential transformer having a pii 
mary winding 43 colnnected across the Supply cir 
cuit represented by the conductors 3 and a sec 
ondary winding 44 which Supplies energy to the 
under voltage means, and likewise Supplies control 
energy for the operating winding and the aux 
iliary relay 40. 
With the above description of the principal 

elements in mind, it is believed that a complete 
understanding of my invention may now be had 
from a description of the operation. Upon clo 
Sure of the control Switch 39, either manually or 
in response to a predetermined condition if the 
switch is float operated or pressure operated, an 
energizing circuit is established for the operating 
winding 4 of the Switch 6, which circuit may 
be traced from one side of the Secondary winding 
44 of the potential transformer through the con 
ductors 45 and 46, the push-button switch 37, 
the conductors 4 and 48, the control switch 39, 
the conductors 3 and 38, the operating winding 
f4, a conductor 5 , a pair of interlock contacts 
52 carried by the plunger 3 of the electromag 
netic overload device, the conductor 53, the co 
operating contacts 9, , and 23, the conductors 
54 and 55, the normally closed contacts 42 of 
the auxiliary relay 4 and by way of the con 
ductors 56 and 57 to the opposite side of the Sec 
ondary winding 44. 

Immediately upon energization of the operat 
ing winding 4, the contacts of the circuit con 
trolling switch 0 are operated to their closed cir 
cuit position and an energizing circuit is estah 
lished for the undevoltage means to attract the 
pivoted armature 29 and release the latch 5 for 
movement to its latciling position. This ener 
gizing circuit for the under Voltage in eans extends 
from the previously energized conductor 49 
through a conductOl' 58, a pair of interlock con 
tacts 59 on the switch 0, a conductoi 3), the 
'ectifier 23, a conductor 6, a current limiting 
resistor 62, the conductors 63 and 64, the cooper 
ating interlock contacts 2, fl, and 20, the con 
ductors 54 and 55, the normally closed contacts 42 
of the auxiliary relay 40, and by way of the con 
ductors 56 and 57 to the secondary Winding 4 of 
the potential transformer. 

Operation of the Switch 0 to its closed circuit 
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2,106,100 
position is also effective to stress the resilient 
Imeans 8 and accordingly the movable contact 
fi tends to nove out of engagement, with the 
fixed contacts 9, 23, and 22. The time delay 
Ileans 32, however, prevents in overnent of the 
Contact A until after the undervoltage means 
has been energized and the latch 5 has moved 
to its latching position. As soon as the contact 

is disengaged from the contacts 9, 20, and 
2, the energizing circuit for the operating wind 
ing is interrupted and accordingly the switch 
i3 is thereafter maintained in its closed circuit 
position Solely by the latch 3. iikewise, dis 
engagement of the contact a from he contacts 
28 and 2i is effective to insert, a secord resistor 
{5 in the energizing circuit of the undervoltage 
iréans SO &S to reduce tie enei'gigation of the 
'ectifier 23 and the winding 23 of the underwoit 
age relay a pi"edeterilined amount. The energiz 
ing circuit for the undervoitage means now ex 
tends from the conductor E3 through a con 
ductor 63 and the current limiting resistor 85 to 
the conductor it rather than through the con 
ductor's 54 and 3 and the contacts i, 2, and 2, 
So long as normal current conditions exist, in 

the circuit represented by the conductors 2 and 
A3, the switch & will remain in its closed circuit 
pcSition under the control of the Switches 3 and 
39. Whenever the switch 33 is open, the energiz 
ing circuit for the undervoltage raeans will be 
intel'rupted and accordingly the armature of the 
undervoltage relay will be released to move the 
latch 5 to its releasing position and open the 
SWitch . If the control switch 39 is a pressure 
Operated or float operated switch, the push 
button Switch 3 may be used to open the switch 

at Will. 
it Will now be aSSuined that, With the Switch 

0 in its closed circuit position, a predetermined 
decrease in the Voltage of the circuit represented 
by the conductors 2 and 3 occurs. Conse 
quently, the nagnetic flux in the frame 28 and 
the arnature 23 of the Undervoltage device tends 
to decrease, but is maintained for a predeter 
mined time by the induced current flowing in the 
winding 3' and the rectifier 23. If the voltage 
does not return to its norai value Within a 
predetermined time, the arnature 23 will be re 
leased and will adve to the position shown in 
the drawing to release the latch and open the 
switch 8. Although the energizing circuit for 
the operating winding 4 will be reestablished as 
soon as the movabic contact, is reengages the 
contacts 9 and 28, the switch. : Will not be 
operated to its closed circuit position until the 
voltage returns to inorinal, because the pick-up 
voltage of the Switch is considerably greater 
than the drop-Out voltage of the Undervoltage 
device. As soon as the Voltage returns to nor 
mal, however, the Switch Will again be closed and 
the undervoltage device energized to attract, its 
arnature 29 and permit the latch to move to 
its latching position. 

If a severe overload occurs in the circuit repre 
Sented by the conductors 2 and 3, a current 
Will be induced in the Current transformer 33 
which will engrgize the winding 35 of the electio 
magnetic overload device 25 sufficiently to move 
the plunger 3 upwardly and operate the latch. 5 
to its releasing position. Since the energizing 
circuit for the operating winding A of the Switch 

is interrupted at the contacts 52 upon opera 
tion of the plunger 3, the Switch will not be 
reclosed, even though the contact f. reengages 
the contacts 9 and 29 until the plunger 3 f of 

3 
the Overload device returns to its normal position. 
In Order to prevent the plunger 3 of the over 
load device 25 from returning to its normal posi. 
tion as Soon as the switch opens, and thereby 
reestablishing an energizing circuit for the switch 
0, the overload device 25 is preferably provided 

With Suitable latch means, shown as a pivoted 
Spring p!"essed latch 3 a for retaining the plung 
er 3 in its uppermost position upon operation 
thereto. The latch 3d, may be withdrawn by 
pressing a button 3b to release the plunger 3 
and permit it to drop and close the circuit, through 
the contacts 52. 

It will now be assumed that an overloaded con 
dition exists in the circuit represerted by the 
conductors 2 and 3 which induces in the current. 
transformer 33 a current which is insufficient to 
operate the plunger 3 of the overload device 25, 
but which is sufficiently large to cause the heat 
ing winding 34 of the thermal overload relay 35 
to generate considerable heat. If this overload 
Continues for a predetermined time, the bi 
metallic element 36 of the thermal relay 35 will 
flex in a direction to effect engagement of the 
contacts 3 and 38 and establish an energizing 
circuit for the energizing winding of the auxiliary 
relay 40. 
This energizing circuit may be traced from the 

Seconda:'y Winding 68 of the potential transform 
er through the conductors 45 and 46, the push 
button switch 3, the conductors is and . , tie 
contacts 3 and 38, the conductors 33 and S8, 
the winding of the auxiliary relay 39, and by 
Way of the conductors e arid Si to the other 
Side of the secondary winding 44. If the voltage 
existing On the circuit represented by the con 
ductors 2 and 3 is sufficiently high to induce 
in the Secondary Wilding 4 of the potential 
transformer a control Voitage which is above 
the pick-up voltage of the relay 23, the relay 
will immediately be operated to interrupt at the 
contactS 43 both the energizing circuit for the 
undervoltage means and the energizing circuit 
for the operating winding . Consequently, the 
armature 29 of the undervoltage relay will oper. 
ate with a slight time delay to the position shown 
in the drawing to release the latch 5, whereupon 
the circuit controlling switch 3 is innediately 
Opened. As hereinbefore mentioned, the ener 
gizing circuit for the operating winding is is like 
Wise interrupted at the relay contacts A2 and 
accordingly the circuit controlling SWitch is does 
not reclose. 
Consequent to operation of the relay 49 to its 

uppermost position, a holding circuit, is estab. 
lished for the energizing winding of the relay 
48, which circuit, may be traced from the second 
alry winding 44 of the potential transformer 
through conductors 3 and , the push-button 
switch 38, a conductor 2, the contacts 4 of the 
relay 43, a conductor 73, and by way of the en 
ergizing winding for the relay 39 and the con 
ductors () and 5 to the secondary winding 48. 
Thus, it will be seen that, the relay will be 
raintained in its operating position to prevant, 
reestablishment of an energizing circuit, for the 
operating winding 4 until such time as the push 
button Switch 38 is operated to dee:Yergize the re 
lay 4 and reestablish energizing circuits for the 
operating winding 4 and the undervoltage 
e2S. 
As will be well understood by those skilled in 

the art, certair types of overloads ray case a 
considerable decrease in the voltage of the cir 
cuit and I have found in actual practice that over 
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lcad conditions will often arise in Which the 
voltage of the circuit represented by the conduc 
tors 2 and f3 may be of Such a value that the 
control voltage induced in the secondary Wind 
ing 44 of the potential transformer Will be less 
than the pick-up value of the relay 40 and greater 
than the drop-out value of the under voltage 
ineans. Under such voltage conditions, closure 
of the contacts 37 and 38 does not effect opera 
(tion of the auxiliary relay ( and since the coin 
trol voltage is of sufficient naginitude to main 
a.in the undervoltage device in its energized posi 
tion, the circuit controlling switch 0 will not be 
opened, even though a dangerous overload Con 

., dition exists in the circuit represented by the 
conductoi's 2 and 3. 
In order to provide for operation of the Switch 
to its open circuit position under Such condi 

tions, the contacts 37 and 38 controlled by the 
overload l'elay 35 are arranged upon closure to 
sitolt-circuit, the under voltage means and there 
by ensure release of the latch 5, even though 
the auxiliary relay 43 does not pick up. This 
short-circuit extends from the conductor 47 in 
the energizing circuit of the undervoltage means 
through the conductor 6, the contacts 3 and 
38, and the conductors 68 and T4 to a midpoint 
on the current limiting resistor 65. As Soon as 
this short-circuit is connpleted, the under Voltage 
means will be substantially deenergized and the 
latch 5 will be released to open the Switch it. 
Under these conditions, it is not necessary to in 
terrupt the energizing circuit of the Cperating 
winding 4 since the control voltage available is 

... below the pick-up voltage of the Switch 0 and 
accordingly a periodic opening and closing of 
the Switch 3 cannot occur. 

It will thus be seen that I have provided in 
proved control means which will reliably effect 
operation of the switch it to its open circuit 
position under ail dangerous conditions of Over 
load or undel'Voltage. 
While I have showin a particular embodiment 

of my invention, it will be understood, of course, 
that I do not, Wish to be limited thereto Since 
many modifications may be made and I, there 
fore, contemplate by the appended claims to cover 
any such modifications as fall within the true 
spirit and scope of my invention. 
What I claim as new and desire to Secure by 

Lettel's Patent of the United States, is:- 
1. Control means for a circuit controlling switch. 

having an operating winding energizable to close 
the switch, means for latching the SWitch in its 
closed circuit position upon operation thereto and 
means responsive to closure of the switch for de 
energizing the operating Winding, said control 
means comprising normally energized means Op 
erable upon deenergization thereof to release said 
latch means, relay means for controlling Said 
normally energized means, overload means for 
energizing said relay means to effect deenergiza 
tion of said normally energized nea.ins and there 
by release said latch means upon the occurrence 
of predetermined overload conditions, and con 
nections controlled by said CVerload means for 
short-circuiting Said normally energized means to 
effect release of Said latch means upon the oc 
currence of said overload conditions even though: 
said relay means fails to operate. 

2. Control means for a circuit controlling 
Switch having an Operating Winding energizable 
to close the SWitch, in earns for latching the Switch 
in its closed circuit position upon operation there 
to and means responsive to closure of the switch 
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for deenergizing the operating winding, said con 
trol means comprising means normally energized 
from the circuit controlled by Said Switch and 
operable when deenergized to release said latch 
means, relay means energizable from Said circuit 
for controlling the energization of said normally 
energized means, overload means responsive to 
predetermined overload conditions for energizing 
said relay means to effect deenergization of Said 
normally energized means and thereby release 
said latch means, and connections controlled by 
Said overload means for short-circuiting Said nor 
mally energized means to effect release of said 
latch negns even though the Woltage of Said cir 
cuit is insufficient to effect operation of said relay 
eaS. 
3. Control means for a circuit controlling 

switch having an operating winding energizable 
to close the Switch, means for latching the SWitch 
in its closed circuit, position upon Opel'ation there 
to and in eans responsive to closure of the switch 
for deenergizing the operating winding, Said con 
trol means comprising means normally enel'gized 
from the circuit controlled by Said SWitch and 
operable when deemergized to release said latch : 
means, relay naeans energizable frolia said circuit 
for controlling the energization of Said normally 
energized means, overload means l'esponsive to 
predetermined overload conditions for energizing 
said relay means to effect deemergization of Said 
normally energized in eans and thereby release 
said latch ineans, means controlled by said relay 
means for preventing reenergization of said oper 
ating Winding upon i:hovement of said Switch 
means to its open circuit position, and connec 
tions established by said overload means for 
short-circuiting said normally energized means to 
effect release of said atch means even though 
the voltage of said circuit is insufficient to oper 
ate Said relay means. 

4. Control means for a circuit controlling 
SWitch having an operating Winding energizable 
to close the switch, means for latching the switch 
in its closed circuit position upon operation 
theretO &nd in eains responsive to closure of the 
Switch for deenergizing the operating winding, 
Said control means comprising undevoltage 
Years energizable from the circuit controlled by 
Said Switch for releasing said latch means upon a 
predetermined decrease in the voltage of said 
circuit, an 8.uxiliary 1'elay energizable from said 
circuit, overio3d ineans responsive to predeter 
fined Overload coiliditions for establishing an 
enelgizing Circuit, for said relay, means respon 
Sive to operatio of Said relay for deenergizing 
Said under Voltage means to release said latch 
means and for preventing reenergization of said 
Operating Wilding tipoll Operation of said switch 
to itS Open circuit position, and connections es 
tablished by said overload means for short-cir 
Cuiting Said under Vol Egge ineans to release said 
latch. In eans even though the voltage of said cir 
cuit is insufficient to operate said relay. 

3. Control Ileans for a circuit controlling 
SWitch having an Operating winding energizable 
to ciOSe the SWitch, means for latching the switch 
in its clicS:d circuit position upon operation there 
to and ineans l'esponsive to closure of the switch 
for deemergizing the operating winding, said con 
ti'ol leans comprising undervoltage means en 
3'gizable fron:l the circuit controlled by said 
SWitch for releasing Said latch means upon a pre 
deterinineti decrease in the voltage of said circuit, 
an auxiliary relay energizable from said circuit, 
Overicad Ileans responsive to predetermined over 
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load conditions for establishing an energizing 
circuit for said auxiliary relay, means responsive 
to operation of Said relay for deepergizing Said 
ulder Voltage rearns to release said latch ineans 
and for eventing reenergization of Said oper 
atting Winding to Operation of Said SWitch to 
it.S op3n circuit position, Said SWitch and Said 
relay having a pick-up voltage greater than the 
drop-Out, SOtage of Said. Under". O&ge Ceas, an 
coinections sistablished by said overload rea: 
for Short-circuiting said u) dei Voltage Ileans t? 
release said latch even though the voltage of Said 
circuit is greater than Said crop-out ad 
less than Said pick-up voltage. 

6. Control means for 2, it controlling 
SWitch having an operating W g energizake 
to close the SWitch, neas for latching the SWitch. 
in its closed circuit position. Liggi). Operation. iihere 
to and neans responsive to closure of 3 SWitch 
for deemergizing the Operating Winding, said co 
trol ieais Coripiising heals for deriving froii. 
the circuit contgoied by Said SWitch a cont:rol 
voltage propoi{ioi)al to the Voltage of Said circuit, 
Linderwoliage inea,InS ele'giza pie in a CCOI dance 
With Said COirgi Voltage for releasing Said 18tc. 

E. 13; a predeterinized decrease in the 
Wotage of Said circuit, 3., auxilia, y relay, ove". 
loaf inea, S 13So.Sive to predete:'Oised OW3 Gad 
COditioi is is I Zirg said auxiliary reiay 
fo, Said Voltage deriving leans, nea: S IeSCOIn 
Si to gigia, idii of Said Irelay for deemergizing 
Sai{i :devoltage i.eans to release said atch 
Jie:S aid for preveinig 8&nergization Cf Saii 
O}{2, iiig Wiki2 Oi Operati: Cf Said SWit.C. 
t3 it 3 OC: Cii"Cui, QSiiO2, Said SWitgil and Said 
Irelay a wig 8, pick-i Voltage greate tian be 
CO - Git, 'i: , Said dei Voltage rea, S, and 

Eshg: y Said overioa, leans 
iig Saif ite. VGitage ine3S to 

WCage 

C 

trol voltaga is greate tia.Y. Said d'O3- (Olli WOltage 
and less in 3. Said pick-up Voltage. 

7. Control leans for a Circuit, COEtioling 
Switch having an operating Winding energizable 
to close the SWitch, Seaias for atching tie SWitch 
in its closed circuit, position upon operation 
thereto and means responsive to closure of the 
Switch for eenergizing the Operating Winding, 
said control &aaS COXYpiising undervoltage 
linea, is energiz8ble firon the circuit controlled by 
said, Switch for releasing Said latch means upon 
a, predeteilired decrease in the Voltage of said 
circuit, alectrotagnetic nears for releasing said 
atch substantially instaintaia eously in response 

Crero; d. cirrents of predeteriained magni 
tude, an auxiliary 'elay eiergiz2, ibie fi'CIn said 
circuit, thern). 3.} overload inea,)S "espO'Sive to 
prolonged overigad currents of ess than said 
predeternied Iagnitude for controlling the en 
e'gization. Of elay, neas responsive C 
operation of Said relay for deemergizing said 
sadis"voiage linea]S C 'elease said latc. and 

for prevainting reenergizaiiOIn Qf Said Operatiing 
winding upc) operation of Said Switch to its open 
ciscuit, position, and connections established 
upon operation of said thernnai overload means 
fir short-circaiting Said ide: Voltage in eans to 
release said atch indseplendently of said auxiliary 
relay. 

Cotto Ileans for a circuit controlling 
ch, having an operating winding energizable 

Said 

its closed circuit position LipOn Oileratio: ir 
thereto and means responsive to closure of the 
switch for deenergizing the Operating Winding, 

5 
Said control means complising means for deiiW 
ing from the circuit controlled oy said Switch a 
control Voltage proportional to the voltage of Said 
Circuit, under Voltags means energizable in at 
cordance With said control Voltage for releasing 
Said latch nears upon a predetermined decrease 
in the voltage of Said circuit, electi"Oragnetic 
Overload means for releasing Said lateh means 
SubStatially itstantaneously in respOnSe to 
Overload currents of pieceiermined magnitude, 
3: auxiliary relay, theina overload ears re 
Signsive to prologed Overload CUlries of ieSS 
th.21 said predetermined agilitide for enei 
giziig Said auxiliary relay fron said current, de 
riving nean S, meanS responsive to operatici. Of 
Said relay for deenergizing said uridevoilage 
means to release said latci Gaea is and for pre 
Venting i'eenergization of said operating Wilding 

On O2;ation of Said SWitch to its Open circuit, 
position, Said SWitch and said reiay saving an 
effective pick-up Voltage greater ta. Els drop 
Out Woitage of said Llder V3itage ea. S. & End 35iir 
rections established Epsil Oeiraticin of Said tei" 
nna overload means for shoi'i, circuiting S3id 
undervoltage Ileans to it.Sure irelease of Said 
latch neans even thougi Said contro: Voltage is 
less than said pick-Up voltage and greater tia, 
Said drop-out Voltage. 

9. Control ineans for a circuit, CC:Gijing 
Switch having an operating Windig ere'gizable 
to close the Switch, aeans for 2.Écilitig the SWitc. 
in its closed circuit position gon. Cperation 
thereto and means responsive to ClOS 38 of the 
Switch for deenergizing the Operating Wilding, 
said control means compilising Linder'7Gitage 
inea is energizable from the cil'Clit Cort 'Oli. 
said Switch for releasing said atch rea,IS 1. 
a predetermined decrease in the voltage of Said 
circuit, an auxiliary relay energiza. 
circuit, overload eas res:g: m 
mined overload conditio; Sio Coileting 3 
ergizing circuit, for said relay, in ears 33.23. SiW& 
to operation of said relay for deerlegizing Said 
undervoltage means to release said latch E83.I.S 
and fair reve{ig gization of Said Oper 
atting winding upon operation of said Switch to its 
open circuit position, additional means "eS2OnSiVe 
to operation of said relay for coipleting a hold 
ing circuit, therefor, nanual Eleans for inter 
rupting said holding circuit, to deemergiza Said re 
lay to permit reenergization of Said operating 
Winding and said UnderWoltage nea. Ens, and Con 
nections established upon Operation. Of Said GVe 
ioad reans for short-circuiting Said Inservoi 
age means to release Said latch aea, S eV2: . 
though the voltage of Said circuit is it Sufficient, 
to effect, operation of Said relay. 

10. Control ineans for a circuit controlling 
Switch having an operating Winding energizable 
to close the Switch, ineans for atching the SWitch. 
in its closed circuit position. Upon oneration 
thereto and reais responsive to close of the 
SWitch for deeinergizing the operating Winding, 
said cort.ro inaa:S coprising rea's for de 
riving from the circuit, controlled by Said Switch 
a control voltage proportional to the Voltage of 
said circuit, means for energizing Said Operating 
winding from said voltage deriving 1222s, Ulide3"- 
voltage means energizable in acco,"dance With 
said control voltage for releasing Said latch 
means upon a predetermined deci?ease in the 
voltage of said circuit, electromagnetic Overloaf 
means for releasing said latch Irea,23 SubStair 
tially instantaneously it response to Vere3.5i 
currents of predetermined magnitude, a relay, 
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6 
thermal overload means responsive to prolonged 
Overload currents of less than said predetermined 
magnitude for energizing Said relay from said 
current deriving means, means responsive to Op 
eration of said relay for deenergizing said un 
devoltage means to release Said latch means 
and for preventing reenergization of Said operat 
ing winding upon operation of said Switch to its 
open circuit position, additional means controlled 
by Said relay for establishing a holding circuit 
therefor, manually operable means for interrupt 
ing said holding circuit to effect deenergization of 

2,106,100 
said relay to permit reenergization of said op 
erating Winding and Said undervoltage means, 
said Switch and said relay having an effective 
pick-up voltage greater than the drop-Out Wolt 
age of Said underWoltage means, and connections 
established upon operation of Said thermal over 
load means for short-circuiting Said undervolt 
age means to insure release of Said latch means 
even though said control voltage is less than Said 
pick-up voltage and greater than Said drop-out 10 
voltage. 
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