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Patented Dec. 17, 1946 2,412,580 

2,412,580 
UNITED STATES PATENT OFFICE 

RELAY 

John H. Horman, Tuckahoe, N. Y., assignor, by 
mesne assignments, to Allied Control Company, 
Inc., New York, N. Y., a corporation of New 
York 

Application October 23, 1943, Serial No. 507,363 
(C. 175-337) 2 Claims. 

1. 
This invention relates to relays and has for its 

object a simple and efficient balanced locking re 
lay. 
An embodiment of this invention comprises a 

pair of electromagnets having vertical pole pieces 
with pivoted armatures extending across the up 
per ends of the pole pieces in combination. With 
means biasing said armatures away from the ends 
of said pole pieces. A latch member is pivoted 
on an axis below its center of gravity and is ar 
ranged centrally with respect to such armatures. 
The latch member has a projection extending 
therefrom toward each armature. With each pro 
jection being adapted to overlie the edge of one 
armature with the other projection out of over 
lying relation to the remaining armature in One 
of two different positions of the latch member. 
In either position, the latch element is subject to 
a force developed therein by a flow of magnetic 
flux through it from the electromagnet, the ar 
mature of which is engaged by a projection of 
the latch element. Upon de-energization of such 
electromagnet and energization of the other elec 
tromagnet, the latch element is Swung into over 
lying relationship to the armature of the last 
mentioned electromagnet by flow in the latch 
element of magnetic flux through it from said 
last-named electromagnet. Thus, the latch ele 
ment is effective to maintain in contact with its 
pole piece the armature of an energized elec 
tromagnet against the effect of vibration or 
shock. 
Other objects, novel features and advantages of 

this invention will become apparent from the foll 
lowing Specification and accompanying drawings, 
wherein: 

Fig. 1 is a side elevation of a relay embodying 
the invention; 

Fig. 2 is a plan view thereof; 
Fig. 3 is a section on the line 3-3 of Fig. 2, 

and 
Fig. 4 is a Section. On the line 4-4 of Fig. 2. 
A Supporting plate to has attached thereto two 

relays of the type shown and claimed in the pat 
ent to Joseph F. Ebert, No. 2,329,036, issued Sep 
tember 7, 1943, each of which includes an - 
shaped member carrying screws 2, by means 
of which the assembly may be mounted on a sup 
port with the coils 3 and pole pieces 4 vertically 
arranged. The pivotally supported armatures 5 
extend across the ends of the pole pieces 4 and 
are biased away therefrom by springs 6. En 
ergizing current is supplied to the coils 3 through 
the lead wires 7. 
The members Support a non-magnetic plate 
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8 having a raised portion 9 to which is pivoted 
a magnetic metal latch member 20 by a bolt 2. 
The latch member 20 extends upwardly from the 
bolt 2. Somewhat beyond the level of the arma 
tures So that its center of gravity is above its 
pivot. The latch member is provided with two 
oppositely extending arms 22 which project 
beneath the armatures 5 and with two shoulders 
23 upwardly Spaced from the arms 22. The arms 
22 underlie the armature at all times whereas 
a shoulder 23 can overlie the edge of an armature 
only when the armature is pulled toward its pole 
piece. The width of the latch element between 
the outer ends of the shoulders 23 is such that 
when one shoulder 23 fully overlies an armature, 
the remaining shoulder 23 lies completely out of 
the path of the remaining armature. 

Fig. 3 illustrates the latch member 20 in opera 
tive relation to the left armature 5, it having 
been brought to this position by energization of 
the left magnet. Some of the magnetic flux de 
veloped in the left electrode magnet passes 
through the latch element 20 and exerts a coun 
ter-clockwise pull on the latch element. In this 
position, the latch element serves to prevent 
movement of the armature 5 away from the pole 
piece under the influence of vibration or shock, 
thus maintaining the contacts carried by the 
armature in a predetermined circuit relationship. 
Upon de-energization of the left magnet and en 
ergization of the right magnet, the latch member 
20 moves clockwise from the position shown in 
Fig. 3 to the position shown in Fig. 4 simultane 
ously with the movement of the right armature 
5 into engagement with the right pole piece 4. 
The movement of the latch element 20 from the 
position in Fig. 3 to the position in Fig. 4 is ef 
fected by a clockwise force developed therein by 
a flow of magnetic flux through it from the right 
electromagnet. Such movement of the latch 
element frees the left armature i5 and brings the 
right shoulder 23 into overlying engagement, with 
the edge of the right armature 5 to maintain 
it in contact with the pole piece 4 against the 
effect of vibration or shock. 
In the event that the force developed by the 

magnetic flux flowing through the latch element 
20 is insufficient to swing it from one position to 
the other, engagement of an arm 22 of the latch 
element by an armature 5 effects tilting of the 
latch member. Ordinarily, however, the effect of 
the magnetic flux is sufficient to tilt the latch 
element. 

It is of course understood that various modi 
fications may be made in the structure of the re 
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lay above described without in any way departing 
from the spirit of the invention as defined in the 
appended claims. 
I claim: 
1. In a relay, a pair of electromagnets having 

pole pieces and pivoted armatures extending 
across the ends of said pole pieces, means biasing 
said armatures away from the ends-of said pole 
pieces, and a latch. member of magnetic mate 
rial pivoted on an axis below its center of gravity 
and centrally arranged with respect to Said ar 
matures in position to receive magnetic flux from 
each electromagnet, said latch member having 
an integral projection extending therefrom to 
Ward each armature whereby upon energization of 
either electromagnet the latch member is urged 
toward the armature of the energized electro 
magnet, each projection being adapted to overlie 
the edge of an actuated armature with the other 
projection out of overlying relation to the unac 
tuated armature in each of two different positions 
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of said latch member and retain the actuated ar 
mature in actuated position during energization 
Of the corresponding electromagnet, 

2. In a relay, a pair of electromagnets having 
pole pieces and pivoted armatures extending 
across the ends of said pole pieces, means biasing 
Said armatures away from the ends of Said pole 
pieces, a latch member pivoted on an axis below 
its center of gravity and centrally arranged with 
respect to Said armatures, said latch member 
having a projection extending therefrom toward 
each armature with each projection being 
adapted to overlie the edge of one armature with 
the other projection out of overlying relation to 
the other armature in one of two different posi 
tions of said latch member, and an arm extending 
from Said member toward each armature in un 
derlying relation thereto in all positions of said 
latch member. 

JOHN H. HORMAN. 


