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2,096,706 

PATENT OFFICE 
2,096,706 

AUTOMATC DISCONNECTING SWITCH 
Joseph J. Shoemaker, Clawson, and Richard E. 
Schwarz, Royal Oak, Mich., assignors, by 
mesne assignments, to Westinghouse Electric 
& Manufacturing Company, a corporation of 
Pennsylvania 

Application June 3, 1931, serial No. 541,776 
16 Claims. 

This invention relates in general to electrical 
switches and is more particularly concerned with 
improvements in electrically operated Switches of 
the disconnecting type, which are designed for 
Working under voltage and current conditions 
such as are ordinarily met with in secondary dis 
tribution systems, wherein the switch is opened 
Only when there is little or no load on the cir 
cuit as distinguished from switches having rela 
tively high interrupting capacity and which are 
adapted for opening under load conditions. 

It is a primary object of this invention to pro 
vide in a disconnecting switch, operating means 
whereby the switch may be closed and opened 
from a distance by energizing and deenergizing 
the circuit in which the contacts of the switch 
are disposed. 

It is a further object of this invention to provide 
in a disconnecting switch, improved means for 
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interlocking the main contacts of the switch in 
closed position as soon as either current or voltage 
is established on the circuit in which the switch 
contacts are disposed, and which will function to 
open the contacts upon the circuit being entirely 
deenergized or when both the current and voltage 
have been reduced to a predetermined value. 

It is a further object of this invention to pro 
vide a switch having electrically responsive closing 
means which is mechanically interlocked in 
closed position, and in which actuation of the in 
terlocking mechanism is effective to deemergize 
the switch closing means. 

It is likewise an object of this invention to pro 
vide in a disconnecting device, contacts of the 
high pressure type which are so designed that 
any Oxidation, dirt and the like thereon will be 
readily crushed and will not interfere with the 
establishing of a good electrical circuit through 
the switch contacts. 

It is a further object of this invention to pro 
vide in a disconnecting switch, improved aux 
iliary means for interrupting the closing coil 
circuit of the Switch as soon as the main switch 
contacts are in closed position. 
Another object of this invention is to provide 

an automatic disconnecting switch which is 
adapted for mounting in the tank of a trans 
former so as to form a self-contained distribu 
tion device adapted for use in network distribu 
tion systems, wherein the primary feed current 
of the transformer will be effective to energize 
the operating mechanism of the switch, the 
switch contacts being disposed in the secondary 
circuit of the transformer, whereby the sec 
ondary leads of the transformer may be auto 

(C1, 200-98) 
matically opened when the primary supply is 
opened with the result that back feed through 
the transformer is prevented. 
Other objects of this invention will more fully 

appear from the following detail description 
taken in connection with the accompanying 
drawings which illustrate a single embodiment 
thereof, and in which 

Figure 1 is a side elevation of a disconnecting 
SWitch embodying the features of our invention; 

Figure 2 is a plan view of the Switch showing 
the main contacts and the relationship of the 
current and potential elements of the interlock 
ing mechanism; 

Figure 3 is an end elevation of the Switch; 
Figure 4 is a vertical sectional view through 

the Switch showing the main contacts in closed 
position, and the relative positions of the Wari 
ous elements comprising the interlocking mech 
anism of the switch, taken substantially on line 
IV-IV of Figure 2; 

Figure 5 is a view similar to Figure 4 except 
that the main contacts are in open position and 
the various elements of the interlocking mecha 
nism are in unlatched position; 

Figure 6 is a cross sectional view through the 
tank of a transformer having the switch of our 

- invention applied thereto; and 
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Figure 7 is a diagrammatic view showing the 
electrical connections between the elements com 
prising the Switch of our invention. 
As shown on the drawings: 
In the illustrated embodiment of Our invention, 

We have shown the disconnecting switch as being 
assembled upon a horizontally disposed panel, ?o 
of insulating material, which is supported on a 
pair of spaced members fl-, these members 
being secured to the panel in any appropriate 
manner, as by bolts 2. 
The disconnnecting switch proper consists of 

stationary contact members 3 and 4 which are 
arranged for engagement by a cooperating mov 
able contact member 5. The faces of the sta 
tionary contact members, with which the mov 
able contacts engage, are arranged at an angle 
of approximately 45, the engaging Surface of 
the movable contact member being arcuate in 
form so that they will be self-aligning and at all 
times make proper contact with the faces of the 
Stationary contact members. 
The stationary contact 3 is in the form of a 

bar of material of suitable electrical conductivity 
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and is disposed in a channel shaped member 4a 
of insulating material. The upper surface of 
the bar forming stationary contact 3 is exposed 55 
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which is secured against the bar by means of 
nuts f6 which threadedly engage the ends of bolts 

which extend through the bar, thereby enabling 
the nuts 6 to be tightened against associated 
washers f8 which engage the terminal connection. 
The nuts, 6 also cooperate with the bolts it 
to rigidly secure the stationary contacts 3 against 
the upper surface of the panel 0. 
The stationary contact 4 is likewise secured 

to the upper surface of the panel 0 and is in 
the form of a bar of material of good electrical 
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conductivity, the outer end of the bar being de 
flected to form a right angle portion f 9 to which 
a terminal connector 20 may be secured as by 
suitable bolts 2 which threadedly engage the 
bar. This bar is disposed in a channel shaped in 
Sulating member 22 which is similar to the mem 
ber 4a associated with the stationary contact 3. 
Extending over the upper surface of the bar form 
ing the stationary contact 4 is another channel 

25 

shaped member of instilating material as shown 
at 23 which cooperates with member 22 to insu 
late the bar for a purpose that will be subsequent 
ly described. 
The movable contact f 5 is connected to the up 

per end of a member 24 which extends downward 
... lythrough an aperture 25 in the panel 0 as shown 
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in dotted lines in Figure 4. . This aperture is 
Constructed so as to have sufficient clearance to 
enable slight pivotal movement of the member 
24, this member being pivoted at its lower end 
between the ends of a substantially horizontally 
disposed member 26. This aperture also serves as 
a guide for the member 24 when it is moved longi 
tudinally to bring the movable contact 5 into 
and out of engagement with the stationary con 
tacts 3 and 4. In order to relieve the pivotal 
connection between members 24 and 26 from ex 
Cessive strain and wear when closing the switch 
contacts, member 26 is formed with a projecting 
portion 26a which abuts the lower end of member 
24 as shown in Figure 1. 
Power means for closing the main contacts of 

the Switch consist of a magnetizable core 27 oper 
atively associated with an armature 28 which is 
Supported for movement when influenced by the 
magnetization of the core 27. The core 27 is in 
the form of a U and is made up of a plurality 
of laminations which are clamped between spaced. 
frame members 29 and 30 as by nuts 3 which 
threadedly engage bolts 32. The frame members 
29 and 30 extend downwardly from the lower 
Surface of the panel fo and are secured thereto 
by bolts 33 which extend through the panel O 
and engage the respective frame members. The 
core is magnetized by means of a coil winding 
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34 which surrounds one leg of the core and pro 
jects through windows or openings 35 in the frame 
members 29 and 30. The armature 28 is likewise 
Composed of a plurality of laminations 36 which 
are Secured between a plurality of spaced clamp 
ing members 37. These clamping plates together 
With the outermost laminations are extended and 
apertured for re'eiving therethrough a pivot pin 
38 having its ends projecting through extended 
portions of the spaced frame members 29 and 30 
so as to form a pivotal mounting for the arma 
ture. 

Pivotal movement of the armature 28 is trans 
mitted to the movable contacts 5 of the discon 
necting switch through a series of interconnected 
links. Each member 26 is associated with one 
of the movable contacts of the disconnecting 

2,096,706 
for engagement by a terminal connection 5a yoke member 39 which is pivotally connected to 

and cooperates with a pair of link members 40 
and 3 disposed on either side of the armature 
to form a substantially vertical toggle. 
The link members 60 and i? are pivoted at their 

lower ends on pivot pin 38. This toggle is ac 
tuated by means of a Substantially horizontal 
toggle consisting of links 42 and 43, the outer end 
of the link 62 being pivotally connected to the 
main toggle at the pivotal connection between its 
members. The member 33 is in the form of a 
Crank disposed at either end of a cylindrical sleeve 
44 which is rotatably mounted on a pivot pin 45 
having its ends supported in a bracket 46 se 
cured to and depending from the panel 0. Angul 
larly displaced from the pivotal connection of 
the member 63 to the link 42, the member 43 is 
pivotally connected to one end of a link member 
47, its other end being pivoted on a rod 48 which 
extends transversely through the upper portion 
of clamping members 3 and the outermost lam 
inations of the armature contained therebe 
tWeen. 
The other end of member 26 is floatingly 

fulcrumed by being pivotally connected to the 
upper end of a Supporting member 49 which ex 
tends downwardly through an aperture in a 
bracket 50 formed on each of the frame members 
29 and 30, the lower end of the member 49 being 
threaded for receiving a nut 51. Disposed around 
the member 69 above the bracket 50 is a coil 
Spring 52 which is compressed between the 
bracket and a washer 53 having its upper surface 
bearing against a nut 54 which threadedly en 
gages the upper portion of member 49. In order 
to maintain the member 26 and supporting mem 
ber 49 in proper operative positions, a link 5.5 is 
pivoted at One end to each of the frame members 
29 and 30, as shown in dotted lines in Figures 4 
and 5, the outer end of link 5.5 being pivotally 
associated With the pivotal connection between 
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members 26 and 49. The foregoing arrangement 
provides a floating fulcrum for member 26 and 
also enables adjustment of the pressure between 
the movable contact 5 and the stationary Con 
tacts 3 and 4 by tightening or loosening the 
nut 54 against the spring 52. It will also be 
observed by reference to Figure 1 that, when the 
contacts of the disconnecting SWitch are closed, 
the nut 5 f is spaced from the bracket 50, and that, 
when the movable contact is disengaged from the 
stationary contact, the spring 52 will force the 
supporting member 69 upwardly until the nut 
5 bears against the under surface of bracket 50. 
Riis provides sufficient leeway to compensate for 
any wear which may take place between the 
contacts of the switch. 
The interlocking mechanism for the SWitch, 

which is arranged to lock the toggles in extended 
position when the contacts of the switch are 
closed, comprises a cam plate 56 which is secured 
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to the sleeve 44 and is angularly disposed from . 
the crank member 43, Figures 4 and 5. The Cam 
plate 56 is formed with a concentric slot 57 which 
terminates at one end in an upwardly extending 
recessed portion 58 which forms a dwell for a 
roller 59 which is disposed for movement through 
the slot. The roller 59 is carried by an armature 
6 secured to a shaft 6 which is rotatably trun 
nioned in the bracket 46. The armature 60 is 
operatively associated with a core 62 which is 
magnetized by a potential coil 63, the core being 
supported on the panel 0 and projecting into a 
suitable aperture 64. By making the recessed 

70 

switch and pivotally connected at one end to a portion 58 of the slot 57 substantially half the 75 
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diameter of the roller 59, a definite clearance is 
established between the pole faces of the core 62 
and the armature 60, when the armature is in 
closed position. 
With the disconnecting switch closed, the re 

cessed portion 58 will be disposed above the roller 
59, So that if the coil 63 is energized the arma 
ture 60 will be attracted and move the roller into 
the recessed portion, thereby latching the toggle 
mechanism in closed position. Since the dis 
connecting Switch is latched in closed position, 
it is not now necessary to maintain the closing 
coil 34 energized. In order to open the circuit 
to this coil an auxiliary switch is provided which 
is actuated by the movement of armature 60. For 
this purpose the armature 60 is extended to form 
an arm 65 which bears against the lower end 
of a member 66 which is vertically reciprocable 
relative to the panel 0. Secured to the upper end 
of the member 66 is a conical shaped member 
Which forms the movable contact of the auxiliary 
Switch. Disposed below the movable contact 67 
is a stationary contact 68 Which is formed With 
a conical surface for cooperatively engaging the 
conical Surface of the movable contact, the sta 
tionary contact surrounding the member 66 and 
being secured to the panel 0 by a threaded sleeve 
portion 69. The movable contact is normally held 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

in engagement with the stationary contact by 
means of a Spring 70 which is disposed within a 
pocket 7 in the underside of the panel 0 and 
surrounds the member 66. This spring is com 
pressed between the sleeve portion 69 of the sta 
tionary contact and a washer 2 which is secured 
against downward movement on the member 66 
by means of a pin 3. Surrounding the stationary 
contact is a coil 4 which serves as a blow Olt Coil 
for any arc which may be formed between the 
contacts of the auxiliary switch when they are 
opened. 

In the arrangement just described, it will be 
observed that the flux lines in the magnetic field 
set up by the blowout coil will, since this coil 
has an air core, emanate outwardly in a direction 
substantially parallel to the conical surfaces of the 
contacts 67 and 68. Any arc which is formed be 
tween the contacts will therefore be substantially 
at right angles to the field flux through which it 
passes and will be caused to move or be rotated 
circumferentially around the axes of the con 
tacts, the arcs thereby being carried into cooler 
portions of the contact surfaces and extinguished 
without damage to the contacts. 

In addition to the potential element of the in 
terlocking mechanism, there is also provided a 
current element which is associated with each of 
the stationary contacts 4 and comprises a plu 
rality of circularly formed laminations 75 which 
surround the member 4 and are insulated there 
from by the channel shaped members 22 and 23 of 
insulating material. These laminations are Se 
cured between spaced members 76 in any well 
known manner. Outwardly extending from the 
members 6 and overlying the bar composing the 
stationary contact 4 is a metallic member 76a 
which is secured to the panel O as by bolts 77, 
and forms an inductive shield between the cur 
rent and potential elements of the interlocking 
mechanism. The laminations 75 extend into 
suitable apertures in the panel O and are ar 
ranged for operatively affecting an armature 78, 
Figure 3, which is secured to and movable with 
shaft 6. Since the armatures of both the cur 
rent and potential elements of the interlocking 
mechanism are fixedly Secured to the common 

below the oil level in the transformer. 

3 
shaft 6, it will be apparent that the disconnect 
ing Switch may be locked in closed position by 
virtue of the energization of either the potential 
or current elements. In, the arrangement of the 
current interlock or latch just described, it will 
be observed that the magnetic pull on armature 
18, with a given constant current value, may be 
increased or decreased by increasing or decreas 
ing the number of laminations used to make up 
cores 75 and armatures 78. 

In order to provide means for opening the 
Switch contacts when the current and potential 
elements of the interlocking mechanism are deen 
ergized, the can plate 56 is extended to form a 
lug 19, Figures 4 and 5, which is engaged by one 
end of a tension Spring 80 having its other end 
Secured to an adjustable screw 8 which threaded 
ly engages the bracket 46, this screw being pro 
Wided With a nut 82 by means of which the screw 
may be locked in adjusted position. By varying 
the amount of iron in core 75 and armature 78, 
Or increasing or decreasing the tension on spring 
80, the switch can be arranged to remain closed 
With any desired combination of voltage and 
Current within a wide range. Thus, the switch 
Will remain closed under high current and low 
Voltage conditions, but will open with low voltage 
and low current. In this manner the switch will 
remain closed when energy is supplied to a short 
circuit, but will open very quickly when the 
circuit is de-energized. 
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Referring to Figure 6, the disconnecting switch ... , 
of our invention is shown as being applied to a 
transformer to form a distribution unit which 
is exceedingly advantageous for use in distribution 
Systems such as disclosed in United States Patent 
No. 1979,353. 

In this unit the disconnecting switch is sup 
ported upon the transformer core structure by 
means of a plurality of spacer members 83, in such 
a manner that the switch is preferably disposed 

By thus 
mounting the Switch within the transformer tank, 
the oil therein serves to insulate the switch from 
the elements, thereby being conducive to longer 
life and freedom from trouble due to possible cor 
rosive formations on the various parts. In this 
form of our invention, the secondary leads of the 
transformer, that is, the ends of the secondary 
Winding are connected to the stationary contacts 
4 and the stationary contacts 3 are connected by 
means of terminal connections 5a to the secon 
dary terminals of the transformer. The central 
point of the secondary winding is also brought out 
to a transformer terminal through conductor 84, 
thereby enabling the distribution unit to be used 
for either two wire or three wire distribution. 
The operation of our invention will be as foll 

OWs 
Referring to Figure 7, the primary winding 85 

of the transformer is connected through terminal 
leads 86 and 87 to an electrical circuit. The 
Secondary winding 88 of the transformer is con 
nected through conductors 89 and 90 to the sta 
tionary contacts 4 of the disconnecting switch 
and the stationary contacts 3 of the disconnect 
ing Switch extend through terminal connections 
5a-5a. 
Energization of the primary winding 85 will 

put secondary voltage on the stationary contacts 
4-4, and excite the coil 34 through the follow 
ing circuit: from one terminal of the secondary 
Winding of the transformer, through conductor 
89, conductor 9 through contacts 68 and 67 of 
the auxiliary switch, conductor 92, blow out coil 

40 

45 

50 

80 

70 



O 

5 

20 

30 

35 

40 

50 

55 

60 

70 

75 

4. 
76, conductor 93 to one terminal of the coil 33, 
from the other terminal of the coil 34 through 
conductor. 93 and the conductor 90 to the other 
terminal of the secondary winding of the trans 
former. Coil 34 being energized will actuate the 
contacts 5 of the disconnecting Switch into en 
gagement with their associated Stationary con 
tacts 3 and 4, thereby applying voitage to the 
terminal connections 5d. 
Simultaneously with the energizing of coil 38, 

the potential element of the interlocking mecha 
nism is actuated by virtue of coil 63 being ener 
gized through the following circuit: from One 
terminal of the secondary winding of the trans 
former, through conductor 89, conductor 9?, con 
ductor 95 to one terminal of coil 63, from the other 
terminal of coil 63 through conductor 96 and 
conductor 99 to the other terminal of the trans 
former secondary winding. When coil 63 is ener 
gized, the magnetized core 62 therein attracts 
armature 60, which action moves each armature 
8 towards its associated magnet and also OpenS 

contacts 67 and 68 of the auxiliary switch. Open 
ing of these contacts causes an arc to be formed 
therebetween due to the inductive effect of the 
coil 38, but since the current flowing through this 
arc also flows through the blow out coil 76, which 
is in series with the contacts 6 and 68, the are 
is extinguished. 
As soon as load is applied to the transformer, 

current will flow fron the transformer through 
the contacts of the disconnecting switch and 
magnetize the laminations 5 which assist the 
potential element of the interlocking mechanism 
in maintaining the disconnecting switch contacts 
locked in closed position. Referring to Figure 5, 
which shows the interlocking mechanism in non 
locked position, it will be observed that the roller 
59 on the armature 69 is disposed in the end of 
slot 52 which is opposite from the end of the slot 
having the recessed portion 58 therein. When 
the arnature 28 is attracted by the magnet 2 
in closing the disconnecting switch, the cam plate 
56 is rotated clockwise to the position shown in 
Figure 4, in which position the roller is disposed 
beneath the recessed portion 58 cf the slot. Now, 
When the armature 68 is attracted by the magnet 
2 as described above, the roller will be moved 

into the recessed portion and mechanically latch 
the cam plate 56 against rotational movement. 
With either the voltage or current elements of 

the interlocking nechanism excited, the switch 
will be maintained interlocked in closed position. 
However, as soon as both current and voltige 
have been decreased to a predetermined value, 
this value being the drop-out value of the respcc 
tive armatures, or, if the current and potential 
elements are deenergized by disconnecting the 
transformer from the electrical supply circuit, 
the armatures 6 and 8 will be released. Since 
the armatures are connected to a common shaft, 
the roller 59 is moved out of the recessed portion 
58 of the slot, thus releasing the cam plate 56 
which is rotated counter-clockwise by means of 
the tension spring 80. Rotation of the cam plate 
56 will rotate sleeve 84 and the crank members 
83 secured thereto, thereby causing the toggles 
to move the contacts 5 out of engagement with 
the stationary contacts 3 and 8, the various 
elements of the disconnecting switch being now 
disposed as shown in Figure 5. 
Now, it is of course to be understood that al 

though we have described in detail the preferred 
embodiment of our invention, the invention is 
not to be thus limited but only insofar as defined 

2,096,?06 
by the scope and spirit of the appended claims. 
We claim as our invention: 
1. In a disconnecting switch, contacts actu 

atable to open and close an electrical circuit, 
means for actuating said contacts, and means 
for latching said contacts in closed position, Said 
means being actuatable to locking position by 
current and potential elements connected to said 
circuit and arranged to be energized when the 
circuit is energized. 

2. In a disconnecting switch, contacts ar 
ranged for opening and closing an electrical cir 
cuit, means for actuating said contacts, and 
means for latching said contacts in closed posi 
tion comprising current and potential elements 
energizable from said circuit, and a mechanical 
linkage having a common connection with said 
elements and actuated to latching position upon 
the energization of said elements. 

3. In a disconnecting switch having relatively 
movable main contacts for opening and closing 
an electrical circuit and means energizable to 
actuate said contacts to closed position; means 
for de-energizing said first means when the main 
contacts are closed comprising relatively movable 
contact members having conical surfaces of en 
gagement, and a blow out coil, so located with 
respect to said conical surfaces that its flux is 
substantially parallel to said surfaces. 

4. In a disconnecting Switch having relatively 
movable members for opening and closing an 
electrical circuit and means energizable to actu 
ate said members to closed position; means for 
de-energizing said first means when the members 
are closed comprising normally closed contacts 
having conical surfaces of engagement, and a 
blow Out coil SO located with respect to said conical 
surfaces as to produce rotation of the arc formed 
between said surfaces. 

5. A Switch comprising normally closed and 
relatively movable contacts having conical sur 
faces of engagement, and a blow out coil parallel 
to the conical surfaces, said coil and contacts 
being connected in series. 

6. A disconnecting Switch comprising spaced 
stationary contacts, a member resiliently full 
crumed at One. end, a toggle mechanism connect 
ed at the other end of said member, electro 
responsive means for actuating said toggle mech 
anism, and a contact member connected to and 
reciprocable by said first member into engage 
inent with Said stationary contacts when said 
electro-responsive means are energized, said re 
silient fulcrum being so mounted with respect to 
the contacts and having parts cooperative in 
Such a manner as to oppose the separation of 
the contacts when they are in engagement. 

7. A disconnecting switch comprising station 
ary contacts, a link member resiliently fulcrumed 
at one end, a toggle mechanism connected at the 
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other end of said link member, electro-responsive . 
means for actuating said toggle mechanism, a 
reciprocable contact member connected to said 
link for bridging said spaced contacts when said 
electro-responsive means is energized, and means 
for adjusting said fulcrum to vary the engage 
ment pressure between said contacts. 

8. In a Switch, contacts actuatable to open and 
close an electric circuit, means to close said con 
tacts, and means for latching said contacts in 
closed position including a potential element and 
a pair of current elements energizable from said 
circuit, Said elements having separate magnetic 
circuits and relatively disposed with the poten 
tial element between the current elements, 
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9. In a disconnecting switch having contacts 

actuatable to close and open an electrical cir 
cuit, control means for said contacts including 
coil means responsive to the circuit potential and 
coil means responsive to the circuit current, and 
latch means controlled by said coil means and 
operative to maintain said contacts in latched 
position upon energization of either of said coil 
means, and enable said contacts to move to open 
circuit. position when said current and said volt 
age both reach a predetermined low value. 

10. In a disconnecting switch having contacts 
actuatable to close and open an electrical circuit, 
control means for said contacts including coil. 
means responsive to the circuit potential and 
coil means responsive to the circuit current, said 
control means maintaining said contacts in 
latched position upon energization of either of 
said coil means, and connecting means between 
said coil means whereby said circuit may be 
opened when said current and said voltage 
both reach a predetermined low value. 

11. In a switch control means for an electrical 
circuit, means including a toggle to maintain the 
Switch closed, a circuit current coil, a circuit po 
tential coil, and toggle operating means associated 
with said coils, said latter means being operative 
to open said circuit when the current and volt 
age respectively of said coils reaches a predeter 
mined low value. 

12. In a switch control means for an electrical 
circuit, means including a toggle to maintain the 
switch closed, a circuit current coil, a circuit po 
tential coil, and toggle operating means associated 
with said coils and operative to open said switch, . 
said operating means including a plurality of 
armatures having a common yieldable pivot. 

13. In a switch control means for an electrical 
circuit, means including a toggle to maintain the 

40 switch closed, a circuit current coil, a circuit po 
tential coil, and toggle operating means asso 

S 
ciated with said coils, and operating to open said 
circuit when the current and voltage respectively 
of said coils reaches a predetermined low value, 
said operating means including a plurality of 
armatures having a common yieldable pivot. 

14. In a disconnecting switch, main contact 
members, means for actuating said contacts to 
oper position, latch mechanism for maintaining 
said contact members in closed position against 
the force of the opening means, and voltage re 
sponsive means effective upon energization above 
a predetermined degree to close and latch the 
main contacts, and means effective upon de-en 

I0 

ergization to a predetermined low value of voltage . 
and current to trip said latch mechanism. 

15. In a switch apparatus, main contact mem 
bers, means for biasing said contact members to 
open position, latch mechanism for restraining 
said contact members in closed position against 
the force of said biasing means, electro-magnetic 
closing means for said contact members and elec 
tro-responsive means effective when energized be 
low a predetermined degree to connect said clos 
ing means for energization and effective when 
energized above a predetermined degree to discon 
nect said closing means and oppose the opening of 
said latch mechanism. - 

16. An alternating current tripping mechanism 
comprising a movable tripping member operable 
to a tripping position, an electro-magnetic actu 
ating element energized solely in accordance with 
a potential condition for moving said member to 
non-tripping position, and a second electro-mag 
netic element,energized in accordance with a cur 
rent condition for cooperating with the first ele 
ment for preventing movement of said member 
to tripping position except upon predetermined 
current and voltage conditions. 

JOSEPH.J. SHOEMAKER. 
RICHARD E. SCHWARZ. 
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