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My invention relates to circuit-controlling de 
vices, more particularly to improvements in re 
lays of the throw-over type. 

in one form of throw-over relay an armature 
g carrying contacts is operated between two circuit 
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controlling positions by means of oppositely dis 
posed electromagnets. In this type of relay the 
armature controls the energizing circuit of the 
actuating electromagnet and this electromagnet 
must be deenergized before the armature has 
moved the contacts to closed position. Other 
wise the circuit to the actuating electromagnet 
would not be opened. This means that the arma 
ture must coast through part of its travel to 
close the contacts since no force will act thereon. 
to move the armature after the actuating electro 
magnet is deemergized. This of course is not a 
positive method of closing the contacts since the 
actuating electromagnet is rendered ineffective 
before the armature has moved to its final posi 
tion. If the armature does not move to fully 
closed position the latch which is provided to 
hold the armature in closed position will not be 
able to move to latching position. 

in jogging, that is, in alternately energizing 
the electromagnets to cause the armature to 
move from one position to another, it is possible 
for the armature to be caught in an intermediate 
off position with neither electromagnet ener 
gized. It then becomes necessary to operate the 
armature manually to again render the relay 
operative. It is therefore desirable to provide a 
relay in which the actuating electromagnet is 
continuously energized until the armature has 
been moved to its final position and latched in 
either circuit-controlling position. 
A latch is normally used for maintaining the 

armature in circuit-controlling position. Usually 
the latch is released by means of the same elec 
tromagnet which actuates the armature from the 
circuit-controlling position in which it is latched. 
Thus when an electromagnet is energized, it si 
multaneously acts to move the armature and 
release the latch. Since the latch is opposed to 
movement of the armature, the pull of the elec 
tromagnet on the armature against the latch 
causes considerable drag between the armature 
and atch while the latch is being released. Be 
sides setting up strains in the latch, a larger elec" 
tromagnet and greater power must be used than 
would otherwise be required to release the latch 

. . and to move the armature from one position to 
another position. It is desirable therefore to pro 
vide some means which will release the latch prior 

55 
to the time when the electromagnet becomes 
effective to move the amature. 

(C. 200-98) 
Hence it is an object of my invention to pro 

vide a circuit-controlling device of the character 
described in which the electromagnetic actuating 
means is continuously energized L'Intil the arma 
ture has been moved to its circuit-controlling 
position. 3) 

Another object of my invention is to provide a 
latch mechanism for the above type of circuit 
controlling device which will be released before 
the armature is actuated, thereby decreasing the 
size of the actuating electromagnet and the power 
required for its operation. 
A further object of my invention is to provide 

a circuit-controlling device of the aiove character 
which is simple and rugged in construction. 
These and other objects will appear hereinafter. 
In the preferred embodiment of my invention 

a provide a relay of the throw-over type having 
a contact carrying armature pivoted between 8. 
pair of oppositely disposed electromagnets. The 
armature is moved to alternate circuit-controlling 
positions when the electromagnets are alternately 
enargized. Pivotally mounted adjacent each of 
the electromagnets is an auxiliary armature which 
acts as a latching means for the main armature 
and as a circuit-controlling device for the elec 
tromagnets. These auxiliary armatures are - 
shaped. One leg of the auxiliary armatures car 
ries a finger cooperating with the main armature 
for latching the main armature in a circuit-con." 
trolling position. The intermsdiate portion of the 
U-shaped auxiliary armatures carries extensions. 
These extensions slidably support contacts there 
on. These contacts are spring mounted and co 
operate with contacts carried on stationary 
brackets for controlling the circuit through the 
electromagnets. 
With the main armature in one of its circuit 

controlling positions, the auxiliary armature of 
the actuating electromagnet, that is the electro 
magnet which will next be energized to move the 
armature, will be in latching engagement with 
the main armature to maintain it in circuit-con 
trolling position. The contact carried by this 
auxiliary armature controls the circuit through 
the other electromagnet. This contact will be 
in the open position. When the actuating elec 
tromagnet is energized to move the armature from 
the one circuit controlling position to the other 
circuit-controlling position, the latch will be re." 
leased before the full force of the electromagnet 
becomes effective to move the main armature. 
This is due to the fact that the auxiliary arma." 
ture is so designed that the fiux will build up 
more quickly through it and the actuating elec 
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tromagnet than through the actuating electro 
Inagnet and the main armature. ithus drag be 
tween the arnature and latch is substantially 
eliminated. A smaller force can therefore be used 
to release the latch and move the armature. The 
Size of the electromagnet necessary and the power 
necessary to operate the electromagnet is there 
fore reduced. The contact carried by the aux 
iliary armature will be moved to closed position 
to permit the other electromagnet to be energized 
in its turn. 
When the armature is released it moves to its 

other circuit-controlling position. The auxiliary 
armature and latch cooperating with the other 
electromagnet oppositely disposed to the actuat 
ing electromagnet will be maintained in its un 
latched position until the armature has been 
moved to substantially its other circuit-control 
ling position when the auxiliary armature moves 
by gravity to latching position. Until the latch 
can drop to latching position, the circuit through 
the actuating electromagnet is maintained closed 
SO that an actuating force will act on the main 
armature until it has been fully moved to its other 
position, When the latch of the other electro 
Inagnet drops into latching position it opens the 
circuit to the actuating electromagnet. Thus it 
Will be seen that there is substantially no coast 
ing in a relay employing my invention and that 
the latching means is released before the arma 
ture is moved. The other electromagnet then 
becomes the actuating electromagnet and when 
it is energized the same sequence of operation 
just described takes place. 

Referring specifically to the drawing, Fig. 1 
is a plan view of a throw-over relay employing 
iny invention; Fig. 2 is a top end view of Fig, 1; 
Fig. 3 shows an application of my invention to 
a circuit-operating system and the electrical con 
nections of my invention; and Fig. 4 is a de 
tailed showing of the latching features employed 
in my invention. 

In Fig. 1, the base 10 has pivotally mounted 
thereon at 12 the armature 11. This armature 
is of insulating material and carries the magnetic 
elements 13, 13, which cooperate with the elec 
tromagnets 25 and 26 to move the almature 11 
When the electromagnets are energized. Carried 
at the upper end of the armature 11 is a mem 
ber 14. Slidably mounted on the member 14 are 
the bridging contact members 15 and 16 which 
are biased against the washers 17 and 18 by 
In eans of Springs 19 and 20. The member 15 
bridges the contacts carried by the stationary 
bracket members 21, 22, and the member 16 
bridges the contacts carried by the stationary 
bracket members 23 and 24. 

Auxiliary armatures 29 and 30 are pivotally 
mounted at 27 and 28 adjacent the electromagnets 
25 and 26. Weight 31 biases armature 29 in a 
clockwise direction and weight 32 biases armature 
30 in a counter-clockwise direction. These 
Weights may be eliminated without effecting the 
Operation of the relay. These auxiliary armatures 
are U-shaped and are provided on their upper 
legs with the fingers 33 and 34 which cooperate 
With the armature 11 to latch the same in either 
circuit-controlling position as will be described 
below. The extensions 35 and 36 attached to the 
auxiliary armatures 29 and 30 have slidably 
mounted thereon the contact elements 37 and 38, 
These contact elements are biased against the 
fingers 35 and 36 by means of the springs 39 and 
40. These contact elements cooperate with the 

5 contacts carried by the stationary members 41 

be inaintained in closed position. 

197,299 
and 42 to control the circuit through the electro 
Inagnets 26 and 25 as will be described below. 
The details of the latching arrangement are 

shown in Fig. 4. The main armature 11 is pro 
Vided with the step portions 45, 47 and 46, 48, 
these step portions being on opposite sides of the 
arnature and reversed with respect to each other. 
Cooperating with the step portions 47, 45 is the 
finger 34 of the auxiliary armature 30. Cooperat 
ing with the step portions 46, 48 is the finger 33 
of the auxiliary arnature 29. It will be observed 
that auxiliary armature 30 is in latched position 
and when the auxiliary armature 30 is rotated in 
a clockwise direction by electromagnet 26 to re 
lease the Sane, the finger 34 is noved upWardly 
from the Step 45 to permit the main armature to 
be noved in a clockwise direction. The finger 33 
drops from the step 48 to the step 46 to latch the 
arnature 11 in the right-hand position. When the 
armature is moved to that position. The arma 
ture 30 is maintained in raised position after 
electromagnet 26 is deenergized by means of the 
finger 34 resting on the step 47. So long as the 
almature 30 or the armature 29 is maintained in 
the raised position by means of the finger 34 or 
33 contact element 38 or contact element, 37 will 

This position 
is shown by auxiliary arrnature 29 in Fig. 1. The 
contact 37 controls the circuit through the elec 
tromagnet 26 and the contact 38 controls the cir 
cuit through the electromagnet 25. The electri 
cal connections are shown in Fig. 4 which Will be 
discussed below. 
The auxiliary arnatures 29 and 30 are SO ar 

ranged with respect to the electromagnets that 
the flux from the electromagnets will build up 
through these auxiliary armatures more quickly 
than the flux will build up between the arrnature 
11 and the electronagnets. Thus the effect of 
this action is to first release the auxiliary arma 
ture from latching engagement With the main 
armature before the electromagnet becomes effec 
tive to move the main armature. This eliminates 
Substantially all of the drag between the arma 
ture and the latching fingers 33 and 34 and per 
mits the use of a Small electromagnet for operat 
ing the armature and the latch with the resulting 
decrease in power necessary for operation of the 
relay. 
With the relay in the position shown in Fig. 1, 

the auxiliary arnature 30 is maintaining the ar 
mature in its left-hand position with the bridg 
ing member 15 closed, the bias of the spring 19 
alone acting against the latch, it being under 
compression. Thus good contact is maintained 
between the bridging member and contacts on 
brackets 21 and 22. When the electromagnet 26 
is energized, the flux builds up rapidly between 
the electromagnet and the auxiliary armature 30, 
Since the reluctance of the magnetic path is much 
less than that between the electromagnet and the 
magnetic element 13 of the armature ill. This is 
effective to operate the auxiliary armature in a 
clockwise direction to release the finger 34 from 
latching engagement with the main armature be 
fore the fux builds up between the magnetic ele 
ment 13 of the armature 11 and becomes effective 
to move the armature 11 to its right-hand circuit 
controlling position. The contact element 37 is 
maintained in closed position until the main ar 
nature has been moved to the right-hand circuit 
controlling position at which tine the finger 33 
will drop from the step 48 to the step 46 to main 
tain the armature 11 in the right-hand position. 
When the auxiliary, armature 29 has moved to 
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latching position the contact 37 will be opened 
to deenergize the electromagnet 26. The con 
tact element 38 is moved to closed position when 
the auxiliary armature 30 is rotated in a clockwise 
direction to release the finger 34. The reverse 
Operation takes place when the electromagnet 25 
is energized to move the armature from the right 
hand circuit-controlling position to the left-hand 
circuit-controlling position. 
In Fig. 3, the load lines L. may be connected to 

the normal supply lines N by means of the electro 
magnetic switch 55 of the emergency supply lines 
E by electromagnetic switch 56. The circuit to 
the electromagnetic switch 55 is completed from 
the lines 50-51 by means of the bridging member 
15 and conductors 53 and 61. 
through the SWitch 56 is from line 50 through 
conductor 57, bridging members 16, conductor 54, 
to one side of the Switching member and from the 
other side of the SWitching member through con 
ductor 61, to the conductor 51. The switch 52 
may be automatically or manually Operated to 
energize either electromagnet 25 or 26 to close 
the bridging members on the left-hand contacts 
Or the right-hand contacts to energize either 
SWitch 55 or 56. 

to connect the emergency supply lines E to the 
load lines L., the switch 52 is moved to its right 
hand position on contact 62. A circuit is conne 
pleted from the line 51 through switch 52, con 
tact 62, conductor 63, electromagnet 26, conduc 
tor 58, contact 37, armature 29, to conductor 50. 
This actuates the auxiliary arnature 30 to release 
the latch and move the arrature 1 to the right 
hand circuit-controlling position. This operation 
moves bridging member 15 to open position and 
causes deemergization of the Anagnetic SWitch 55 
and energizes the switch 56, thus disconnecting 
the noi'nal Supply lines and connecting the 
emergency supply lines to the load. The contact 
38 is closed. When the electromagnet 26 is ener 
gized. To reconnect the load lines to the normal 
lines it is only necessary to move the SWitch 52 to 
the left-hand contact 64 to energize electronagnet 
25. The circuit may be traced from line 51, 
switch. 52, contact 64, conductor 65, electromagnet 
25, conductor 59, contact 38, arnature 30, conduct 
tor 57, to the other side of the line 50. 
Thus it will be seen that I have provided a 

simple, rugged relay of the throw-over type 
which is positive in action, since it eliminates 
coasting, and reduces the size of the operating 
electromagnets and the power necessary to op 
erate the same by eliminating the drag due to 
Operating the latching means and armature si 
multaneously. 
The embodiment of the invention illustrated 

and described herein has been selected for the 
purpose of clearly setting forth the principles 
involved. It will be apparent however that the 
invention is susceptible of being modified to 
meet the different conditions encountered in its 
use, and therefore aim to cover by the ap 
pended claims all modifications within the true 
Spirit and Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A circuit-controlling device having a mem 

ber movable between two circuit-controlling po 
Sitions, oppositely disposed electroresponsive 
means alternately energized for moving said 
member between said positions, latching means 
operable by said electroresponsive means inde 
pendently of Said member for latching said mov 
able member in one or the other of said circuit. 

The circuit, 

3 
controlling positions when moved thereto by 
said electroresponsive means, and means oper 
atively associated with said latching means for 
deenergizing said electroresponsive means when 
Said latching means moves to latching position. 

2. A circuit-controlling device having a Switch 
member movable between two circuit-controlling 
positions, an electroresponsive means for moving 
said Switch member from one circuit-controlling 
position to another circuit-controlling position, 
a latch biased to latching position for latching 
Said Switch member in said other circuit-con 
trolling position, means operatively associated 
with said latch for deenergizing said electrore 
Sponsive means when said latch moves to latch 
ing position, a Second electroresponsive means for 
moving said Switch member from Said other cir 
Cuite controlling position to said one circuit-con 
trolling position, a second latch biased to latch 
ing position for latching Said Switch member in 
Said one position, said Second latch having means 
for deenergizing said second electroresponsive 
means when Said Second latch moves to latching 
position. 

3. A circuit-controlling device having a Switch 
nenber novable between two circuit-controlling 
positions, an electroresponsive means for move 
ing Said Switch member from one circuit-control 
ling position to another circuit-controlling po 
sition, a latch biased to latching position for 
latching said Switch member in said other posi 
tion and having means for deenergizing said 
electroresponsive means When said atch noves 
to latching position, a second electroresponsive 
rineans for moving said 
latched position and for moving said switch 
member froxz said other circuit-controling po 
sition to said one circuit-controlling position, a 
Second latch biased to latching position for latch 
ing Said Switch member in said one position and 
having 2 eans for deemergizing said second elec 
troresponsive means when said second latch. 
moves to latching position, said first electrore 
Sponsive Sea, nS moving Said Second latch frog 
atched position when said first electroresponsive 
means is energized to Grove said Switch herinber 
fron said one circuit-controlling position to said 
other circuit-controlling position. 

4. A circuit-controlling device having a switch. 
rember novable between two circuit-controlling 
positions, an electroresponsive means for moving 
said Switch neber from one circuit-controlling 
position to another circuit-controlling position, 
a, Second electro-responsive nears for moving 
said Switch nenber from said other circuit-con 
trolling position to Said one circuit-controlling 
position, an armature associated with said Second 
electroresponsive means and having means there 
on for controlling energization of said first elec 
troresponsive means, Said armature cooperating 
with Said Switch member to latch said Switch 
member in said other circuit-controlling position 
when noved thereto by said first electrorespon 
Sive means, Said armature upon moving to 
latched position deenergizing said first electro 
responsive means, a Second latch operatively as 
Sociated with Said first electroresponsive means 
and having means thereon for controlling ener 
gization of said second electroresponsive means, 
Said Second air nature cooperating with said 
Switch member for latching said switch member 
in Said one circuit-controlling position when 
moved thereto by said second electroresponsive 
Eneans, said Second arrnature upon moving to 
latched position deemergizing said second elec 
trogresponsive cleans. 

latch member from 
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4. 
5. A control device having a member movable 

between two positions, an electroresponsive 
means for moving said member from One posi 
tion to the other position, a second electrore 
sponsive means for moving said member from 
said other position to said one position, a latch 
cooperating with said first electroresponsive 
means for latching said member in said other 
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position after said member has been moved 
thereto, and means operatively associated witn 
said latching means for deenergizing said first 
electroresponsive means when said latch moves 
to latching position, a second latching means 
cooperating with said second electrorespon 
sive means for latching said member in said 
one position when said second electroresponsive 
means has moved said member thereto, and 
means operatively associated with said Second 
latching means for deenergizing said second electe 
troresponsive means when said second latching 
means moves to latching position. 

6. A circuit-controlling device having a Switcha 
rember nowable fron One position to another 
position, electroresponsive near as for rowing Said 
switch member to said other position when said 
electroresponsive means is energized, a latch for 
latching said switch member in said other posi 
tion, and other electroresponsive near as for first 
releasing said latch and then moving Said Switch 
member fron said other position to said one position. 

7. A circuit-controlling device having a circuit 
controlling member movable from one position to 
another position for controlling a circuit, electro 
responsive means for moving said member from 
said one position to said circuit-controlling posi 
tion when said electroresponsive means is ener 
gized, a latch cooperating with Said member for 
latching said member in circuit-controlling posi 
tion, said latch having means for deenergizing 
Said electroresponsive means when Said latch 
moves to latching position, other electrorespon 
sive means for moving said member from said 
circuit-controlling position to said one position, 
said second electroresponsive means first moving 
said latch from latching position before moving 
Said member from said circuit-controlling posi 
tion to said one position. 

8. A circuit-controlling device having a circuit 
controlling member movable between two circuit 
controlling positions, electroresponsive means for 
moving Said member from One of Said circuit-con 
trolling positions to another circuit-controlling 
position, a latch operatively associated with said 
member for latching said member in said other 
circuit-controlling position and having means for 
deemergizing said electroresponsive means when 
said latch moves to latching position, other elec 
troresponsive means for moving said member 
from said other circuit-controlling position to 
said one circuit-controlling position, said other 
electroresponsive means being arranged first to 
release said latch from latching position before 
moving said member to said one circuit-control 
ling position, a second latch cooperating with said 
second electroresponsive means for latching said 
member in said one circuit-controlling position 
and having means for deemergizing said second 
electroresponsive means when Sald Second latch 
moves to latching position, said first electrore 
sponsive means, cooperating with said second 
latch first to release said second latch from latch 
ing position before moving said member from said 

3,971,199 
one circuit-controlling position to said other cir 
cuit-controlling position. 

9. A control device having a member nowable 
between two positions, an electroresponsive 
means for moving said member from One position 
to another position, a second electroresponsive 
means for moving said member from said other 
position to said one position, a latch operatively 
associated with said second electroresponsive 
means and cooperating with Said movable mem 
ber for latching said member in said other posi 
tion and having means for deenergizing Said first 
electroresponsive means when said latch moves to 
latching position, said second electroresponsive 
means first moving said latch to unlatched posi 
tion when energized to move said irovable men 
ber from Said other position to said one position. 

10. A control device having a member movable 
between two positions, an electroresponsive means 
for moving said member from one position to 
another position, a second electroresponsive 
means for moving said member from Said other 
position to said one position, a latch operatively 
associated with said Second electroresponsive 
ineans and cooperating with Said movable men 
ber for latching said member in said other posi 
tion and having means for deenergizing said first 
electroresponsive means when said latch moves to 
latching position, Said second electro-responsive 
means first moving said latch to unlatched posi 
tion when energized to move said movable mem 
ber from Said other position to said one position, 
and means for maintaining said latch in the un 
latched position when said member has been 
moved to Said one position. 
1. A control device having a Switch member 

operable between two circuit-controlling posi 
tions, an electromagnet for moving Said member 
from Said one position to Said other position, a 
Second electromagnet for moving Said member 
from Said other position to Said one position, a 
latch operatively associated with each of said 
electromagnets and cooperating with said switch 
member for respectively latching said member in 
one or the other of said positions, means operable 
by Said latch associated with said second electro 
magnet for deenergizing said first electromagnet, 
and means operable by said latch associated with 
Said first electromagnet for deenergizing said sec 
ond electromagnet, the reluctance path between 
said electromagnets and said latches providing a 
greater attractive effort for said latches than is 
applied by said electromagnets to said switch 
member so that one or the other of Said latches 
is operated before said switch member is oper 
ated. 

12. In a control device, a control member oper 
able between two positions, operating means lo 
cated on opposite sides of said member for mov 
ing said member from one to the other of said 
positions, Said member, having oppositely disposed 
stepped positions thereon, a latching member op 
eratively associated with each of said operating 
means, each member having an end portion ar 
ranged to engage one of said stepped portions 
When said member is in one or the other of its 
positions the length of said end portions being 
greater than half the distance between said two 
positions to permit the operation of said latching 
members only in one or the other of said posi 
tions. 

13. In a control device, a pivoted control mem 
ber having oppositely disposed stepped portions 

80 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

O 



5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

1,971,199 5 
thereon, an electromagnet located on each side of 
said pivoted member for operating it between pre 
determined positions, a latching member opera 
tively associated with each of Said electromag 
nets, each having an end portion extending to 
wards said pivoted member for engaging said 
stepped portions the length of Said end portions 

being such that said latching members are both 
maintained out of engagement with said stepped 
portions, said stepped portions and Said end por 
tions only cooperating to latch Said control mem 
ber in one or the other of its positions. 

JOSEPH. W. OWENS. 
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