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Patented June 6, 1950 2,510,305 

UNITED STATES PATENT OFFICE 
2,510,305 

ELECTROMAGNEW TE BALANCEO 
ARMATURE 

Harry E. Ashworth, Penn Township, Allegheny 
County, Pa., assignor to The Union Switch & 
Signal Company, Swissvale, Pa., a corporation of Pennsylvania 

Application October 22, 1947, Serial No. 781298 
(C. 175-336) 3 Claims. 

My invention relates to electrical relays, and 
has particular relation to electrical relays hav 
ing a centrally pivoted armature adapted to 
have the opposite faces of its two ends simulta 
neously attracted to the faces of the pole pieces 
provided for the relay energizing magnet. More 
particularly, my invention relates to an improved 
construction of a relay of this type. 

Relays of the above described type have been 
proposed heretofore in order to assure proper 
operation of the relay armature when subjected 
to shock and vibration, and to avoid chattering 
of the relay contacts at the critical operating 
value of the relay current. These operating 
characteristics are of prime importance in con 
nection with apparatus mounted upon railway lo 
connotives, such as, for example, train control 
relays which are subjected in service to extremely 
severe jars, Shock and vibration. 
An object of my invention is to provide a novel 

and improved relay adapted for use in applica 
tions where the relay is Subjected to severe shock, 
jars and vibrations. 
Another object is to provide a novel and in 

proved relay having an armature pivoted about 
its center to rotate in a vertical plane and ar 
ranged to have its opposite ends attracted simul 
taneously to the pole faces of the energizing mag 
net. 
Another object is to provide a novel and im 

proved construction of a relay having a centrally 
pivoted armature and incorporating means for 
establishing and maintaining a predetermined re 
lationship between the pole faces of the magnet 
pole pieces. - 

Another object is to improve the construction 
of relays having a centrally pivoted armature, 
The above mentioned and other important 

objects and characteristic features of my inven 
tion are attained in accordance with my inven 
tion by incorporating into a relay a Supporting 
plate having means which locate and position 
the pole faces of the relay pole pieces so as to 
establish and maintain a predetermined relation 
ship between such faces, and by providing in 
Such a relay a novel arrangement of parts which 
cooperate to provide an improved and simplified 
manner of constructing the relay, 
I shall describe one form of a relay embodying 

my invention and shall then point out the novel 
features thereof in clains. 

In the accompanying drawings, Fig. 1 is a front 
view of a novel and improved relay embodying 
my invention, with the cover 30 omitted. Fig. 2 
is right side view, partially sectional, of the relay 

O 

shown in Fig. 1. Fig. 3 is a rear view of the relay 
shown in Fig. 1. Fig. 4 is a top view, partially 
sectional, of the relay shown in Fig. 1. Fig. 5 is 
a sectional view taken on the line V-V of Fig. 1. 
In each of the several views, similar parts have 
been designated by corresponding reference char 
acters. 

. Referring to the drawings, a relay embodying 
my invention is shown as comprising a frame 
of Suitable insulating material, such for example, 
as a phenol condensate product. A Supporting 
plate 2 secured by screws 3 to frame is provided 
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with a pair of circular openings 4 through which 
project cylindrical cores 5 integrally formed at 
their Outer ends with enlarged pole pieces 6 (see 
Fig. 1) preferably rectangularly shaped. The 
COreS 5 are Suitably threaded adjacent to the 
pole pieces 6 to receive core nuts 6a which when 
tightened down Secure cores 5 to plate 2 and draw 
down pole pieces 6 into firm engagement with 
plate 2. Energizing windings are mounted on 
Cores 5 which are connected together at their 
opposite ends by a back strap 8 secured to the 
cores by bolts 9. The windings 7 are adapted 
to be supplied with current so as to constitute 
the cores and windings of an electromagnet. The 
openings 4 in Supporting plate 2 are located 
Spaced apart in Such a manner that with the 
faces of pole pieces 6 arranged in predetermined 
relation to each other (as shown in Fig. 1), an 
arnature O may be pivotally mounted interme 
diate its ends to lie between the pole pieces so 
that the opposite faces of the two ends of the 
armature will be simultaneously attracted to the 
pole pieces 6. This arrangement is best shown 
in Fig. 1 in which it will be seen that when one 
face of one end of armature O is attracted to 
One pole piece 6 the opposite face of the other 
end of armature O is likewise attracted to the 
other pole piece 6, the armature faces being 
actually spaced away from contact with the pole 
pieces 6 by non-magnetic core pins carried 
by the armature and projecting slightly beyond 
the armature face. 
The armature O is pivotally supported about 

its center on pivots 2 (see Fig. 5) carried in 
direct axial alignment in spaced aligned arms of 
a bracket 3 fastened by bolts 3a to one of the 
pole pieces 6 carried by plate 2. The bracket fa 
also carries a pair of springs f4 which engage the 
Upposite faces of armature O on opposite sides of 
its center, and a stop screw 5 which functions 
to limit the travel of armature ?o away from the 
pole pieces 6. The springs 4 are adjustable by 
means of bolts 6 and function to impose forces 
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on the armature tending to rotate it to a position 
away from the pole pieces so that when the wind 
ings 7 are deenergized the armature is biased to 
and will assume the position away from pole 
pieces 6, in which biased position the armature 
is in contact with stop screw 5. When windings 
7 are energized by current of suitable magnitude, 
armature O will be attracted to the pole pieces 
6 and will assume the position in which the arma 
ture is represented in the drawings. 
The armature is provided at its extreme ends 

with driving members f of insulating material 
secured at one end as by screws 8 to armature 
O and operatively connected at the other end 

with movable contact fingers 9 by means of a 
transverse contact operating pin 20 loosely 
mounted in member 7. The pins 20 are engaged 
by clips 2 secured to fingers 9 and function to 
drive the fingers 9 between two fixed contact 
fingers 22b and 22f, the fingers 9 engaging fin 
gers 22b whenever armature 0 Occupies its biased 
position away from the pole pieces 6, and finger 
9 engaging finger 22f when armature is at 
tracted to pole pieces 6 by, the energization of 
windings . The contact operating structure de 
scribed is in general Similar to that shown and 
claimed in Letters Patent of the United States No. 
2,347,834, granted on May 2, 1944, to John W. 
Livingston. 
As can be seen in the drawings, groups of fin 

gers each including fingers 9, 22b and 22f ar 
ranged in alignment, are provided and preferably 
two of such groups of contacts (see Fig. 2) are 
provided for each driving member 7. Each 
group of three fingers includes a movable contact 
finger 9 located between a cooperating back con 
tact finger 22b and a cooperating front contact 
finger 22f. The forward portion of each finger is 
flexible and is riveted to a rigid rear portion 23 
moulded into an insulating block 24. Two of the 
insulating blocks 24 as ShoWn Support the two 
rows of three fingers each provided for each con 
tact operating pin 20, and each block is removably 
clamped by means of Screws 25 against the for 
ward face of frame member So that the contacts 
may be readily removed and replaced with other 
contacts when desired. The rigid portion of each 
contact finger 23 is made sufficiently long to ex 
tend through an aligned opening in the frame 
member into a rectangular recess formed in the 
rear side of frame member 4, and these rigid 
portions of the contact fingers 23 constitute a 
plug for making contacts with a suitable female 
connector in the manner described in detail in 
Letters Patent No. 2,198,704, granted on April 30, 
1940, to Branko Lazich. As shown in Fig. 4, an 
extra Set of fingers 23a may be provided in frame 
SO as to be entirely independent of the fingers 

23 carried by contact blocks 24. The fingers 23a. 
are preferably provided to constitute terminals 
for establishing connection between coils 7 and 
the terminals of the mating female connectors. 
The armature and contact assembly previously 

described is suitably enclosed preferably by a 
transparent cover 30 composed of glass or plastic, 
which fitS in a rubber gasket 3 and is held at 
tached to frame by means of nuts 32 which are 
threaded onto hollow externally threaded tubes 
33 (See Fig. 4) moulded into frame . As shown 
in Fig. 2, a pull member 34 is confined between 
cover 30 and nuts 32 and is formed with wings 
adapted to be grasped So as to make the relay 
readily capable of being plugged in or detached 
from its cooperating female connector. It should 
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be noted that the hollow tubes 33 may constitute 5 

4. 
guides through which rods (not shown) provided 
on the female connector may project outwardly 
beyond the cover. It is contemplated that these 
rods will be threaded at their Outer ends to re 
ceive nuts which when tightened down attach the 
relay to the mating female connector. 

It Will be noted from an inspection of the draw 
ings that the pivots 2 are located in alignment 
in Such a manner that armature O will rotate 
about a horizontal axis in a vertical plane. Also, 
it will be noted that the faces. of the pole pieces 
6 are disposed at an angle with respect to both 
the horizontal and vertical axis of the relay so 
that with the corresponding faces of the two pole 
pieces 6 in parallel relationship, the armature O 
will also operate at an angle with the horizontal 
and vertical axis of the relay. The parts of the 
relay armature are so proportioned that when the 
arnature is in its mid-stroke position, that is, 
when the armature is half-way between its fully 
attracted position when the core pins engage 
the faces of the pole pieces 6, and its fully released 
position in which armature do engages stop screw 
5, the transverse pins 20 carried at the opposite 
ends of armature are then directly in align 
ment with the pivots 2 and these members will 
all lie in the vertical axis of the relay. At this 
position of the parts, the plane including the 
pivots 2 and contact operating pins 20 is per 
pendicular to the line of notion of the movable 
contact fingers 9 with the result that the arc 
traversed by each contact operating pin 20 is tan 
gent to line of operation of the movable contact 
finger O at the mid-stroke position of arma 
ture . 
The amount of motion given to the contact op 

erating pin 2 by movement of driving member 
l, attached to armature 0, is relatively limited 

as is readily apparent from an inspection of the 
drawing, and as a result the motion of driving 
ria ember is substantially in the same plane as 
that defined by the motion of the center of the 
contact Spring operating pins 20. 
The parts of the contact assembly and arma 

ture are so arranged that substantially a bal 
anced armature type relay is provided. That is 
to Say, all of the contact operating arms, contact 
loads, biasing Spring forces, etc., imposed upon 
the arnature O are balanced about the center 
pivots 2 so that a symmetrical arrangement is 
provided which tends to make the armature im 
mune to vibration and shock. In other words, if 
the armature 0 is in its released position, shock 
or vibration acting upon the armature will not 
cause the armature to rotate about the pivot 2 
due to its stable condition of equilibrium. The 
Sane condition is true when the armature is en 
ergized, and it Will be noted that when the arma 
ture is picked up it is held attracted by a force 
couple operating on the armature on opposite 
sides of the armature pivot mounting. 

In providing a relay of the type hereinbefore 
described, it is essential that the faces of the 
pole pieces 6 be held in a predetermined rela 
tionship with each other in order to provide for 
proper cooperation with the opposite ends of the 
pivotally mounted armature O. For ease in man 
ufacturing and assembly, the cores 5 preferably 
are formed of cylindrical material which is upset 
at one end to provide a rectangularly formed pole 
piece 6. The openings 4 in the supporting plate 
2 are circular in shape to permit insertion of the 
cores, so that these openings provide no means 
for establishing the predetermined relationship 
between the faces of the pole pieces 6. This re 
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lationship is established however in accordance 
with my invention by providing sidewalls 35 in 
the Supporting member 2. These sidewalls 35 
are formed by milling or slotting depressions in 
the supporting member 2, with the sides of the 
depressions running parallel to each other to 
form a central rib (see Fig. 5) whose sides en 
gage the faces of the pole pieces 6. In a S 
sembling the parts, therefore, the cylindrical 
cores 5 are inserted through the holes 4 and the 
faces of the pole pieces 6 are then brought into 
alignment with the side was 35 so that the pole 
pieces 6 can be forced down firmly into engage 
ment with the side walls 35. The cores are fas 
tened to supporting plate 2 by core nuts 6d, which 
insure that the pole pieces 6 are held in contact 
with the sidewalls forming the central rib to 
maintain the established relationship of the faces 
of the pole pieces 6 with respect to each other, 
and to readily permit assembly of the parts of 
the relay. 
An additional feature of my invention is the 

provision of an armature assembly comprising 
the armature f O, its supporting pivots 2, biasing 
springs 4 and armature stop 5 all mounted on 
the armature bracket 3. The pivots 2, arma 
ture 0, springs 4 and stop 5 are first assembled 
on bracket 3 as a unit, and that unit is then 
secured to one of the pole pieces which has been 
prepared with drilled openings to receive the 
bolts f3d, which attach the bracket 3 to the 
pole piece. Preferably, the bracket 3 is fur 
ther secured to its pole piece 6 by dowel pins 
(not shown) driven through the bracket member 
into the pole piece. This pole piece 6 is of course 
accurately positioned with respect to the other 
pole piece by the rib of supporting plate 2, so 
that the armature assembly when mounted on 
the one pole piece accurately positions the arma 
ture O relative to both of its cooperating pole 
pieces, with the armature pivots, biasing springs 
and stop arranged in proper relation to the arma 
ture. This arrangement therefore affords a con 
venient and simplified manner of assembly of 
the components in the relay structure. 
Although I have herein shown and described 

only one form of an electrical relay embodying 
my invention, it is understood that various 
changes and modifications may be made therein 
within the scope of the appended claims without 
departing from the spirit and scope of my in 
vention. 
Having thus described my invention, what I 

claim is: 
1. In a relay, in combination, a supporting 

plate provided with a rib and with a pair of 
Openings disposed respectively on opposite sides 
of Said rib, a pair of cores one extending through 
each of said openings and each provided with 
an enlarged pole piece engaging said rib, means 
Securing said cores to said supporting plate in 
Such manner that said pole pieces are maintained 
in predetermined relative positions by engage 
ment with said rib, and a removable armature 
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aSSembly Secured as a unit to one of said pole 65 
pieces, Said armature assembly comprising a 

6 
bracket member separate from said supporting 
plate, a pair of pivot pins mounted in alignment 
in Said bracket member, an armature pivotally 
mounted on said pivot pins intermediate its ends 
for movement toward and away from both said 
pole pieces, and Spring means Secured to said 
bracket member and engaging said armature to 
bias said armature away from said pole pieces. 

2. In a relay, in combination, a supporting 
plate provided with a rib and with a pair of open 
ingS disposed respectively on opposite sides of 
Said rib, a pair of cores one extending through 
each of Said openings and each provided with 
an enlarged pole piece engaging said rib, means 
Securing Said cores to said supporting plate in 
Such manner that said pole pieces are maintained 
in predetermined relative positions by engage 
ment with said rib, and a removable armature 
assembly secured as a unit to one of said pole 
pieces, said armature assembly comprising a 
bracket member separate from said supporting 
plate, a pair of pivot pins mounted in alignment 
in Said bracket member, an armature pivotally 
mounted on said pivot pins intermediate its ends 
for movement toward and away from both said 
pole pieces, spring means secured to said bracket 
member and engaging said armature to bias said 
armature away from said pole pieces, and a stop 
secured to said bracket member and cooperating 
with Said armature to limit its movement due to 
Said biasing springs. 

3. In a relay, in combination, a supporting 
plate provided with a rib and with a pair of open 
ings disposed respectively on opposite sides of 
Said rib, a pair of cores one extending through 
each of Said openings and each provided with an 
enlarged pole piece engaging said rib, core nuts 
Securing Said cores to said supporting plate in 
Such manner that said pole pieces are maintained 
in predetermined relative positions by engage 
ment with said rib, a removable armature as 
Sembly comprising a bracket member separate 
from Said Supporting plate, a pair of pivot pins 
mounted in alignment in said bracket member, 
an armature pivotally mounted intermediate its 
ends on said pivot pins, and spring means se 
cured to Said bracket member and engaging oppo 
site sides of Said armature on opposite sides of 
its pivotal axis; and means securing said arma 
ture assembly as a unit to one of said pole pieces 
for positioning said armature in cooperating re 
lation to bth said pole pieces with said aligned 
pivots located between said pole pieces. 

HARRY E. ASHWORTH. 
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