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This invention relates to electromagnets. 
In the construction of contactors, the movable 

Contact members are sometimes carried by a bar 
Which may be actuated to carry them into en 

5 gagement With Complementary contact members 
to What is generally described as a circuit closing 
position. The bar is usually so mechanically con 
nected to the armature of an electromagnet that 
When a predetermined voltage is impressed on the 

l) actuating coil of the electromagnet the armature 
and bar are actuated to move the contact mem 
bers into closed position. 
In practice, however, it is found that the ar 

mature and the bar carrying the movable con 
5 tact members are not always actuated to a circuit 

closing position. When the desired pick-up voltage 
is imposed on the actuating coil of the electro 
magnet. This is especially true in applications 
of Contactors of this type on board ship where 

20 the motion of the ship tilts the electromagnet 
and the contactors forward and backward With 
respect to a vertical position. 
When the contactor and the electromagnet, for 

actuating the contact members are tipped in the 
25 forward position, the center mass of the arma 

ture actuated by the electromagnet is so shifted 
that a predetermined pick-up voltage impressed 
On the electromagnet coil will not cause Sufficient 
magnetic pull to actuate the armature and the 

30 bar carrying the contact members to a circuit 
closing position. When the contactor is tilted 
back Ward from a vertical position, the center of 
maSS of the armature is So shifted that the air 
nature of the electromagnet and the bar may be 

35 moved to the circuit closing position when a volt 
age less than the predetermined pick-up voltage 
is impressed on the actuating coil. 

In this type of apparatus, the electromagnet 
is , often Subjected to physical shocks which, if 

40 the armature is in a circuit closing position, will 
Cause the airmature to be jarred out of its circuit 
Closing position. If the armature is in its circuit 
interrupting position and the electromagnet is 
Subjected to a shock, the resultant forces of the 

45 shock. Sometimes cause the armature to be actu 
ated to a circuit closing position. This move 
ment of the armature and the bar carried thereby 
often results in serious damage to apparatus con 
nected in circuit by the contactors. 

, O An object of this invention is to provide for 
the actuation of the armature of an electromag 
net to complete a magnetic circuit upon the oc 
Currence of a predetermined magnetic pull when 
the electromagnet is in a vertical position or tilted 

55. at an angle to the Vertical position. 

(C. 175-336) 
Another object of this invention is to provide 

for Stabilizing the armature of an electromagnet 
to prevent movement of the armature when the 
electromagnet is Subjected to shocks. 
Another object of this invention is the provision 

of a shock absorber for electromagnets. 
Other objects of this invention will be apparent 

from the following description when taken in 
Conjunction. With the accompanying drawing, in 
Which: O.. 

Figure is a front elevational view of an elec 
tromagnet embodying the features of this inven 
tion, 

Fig. 2 is a side elevational view of the electro 
magnet shown in Fig. 1, 5 

Fig. 3 is a view in Section taken along lines 
III-III of Fig. 1 and illustrating the shock ab 
SOrber aS embodied in this invention, and 

FigS. 4 and 5 are Schematic views of the elec 
tromagnet With its armature in the circuit inter- 20 
rupting position in forward and backward tilted 
positions, respectively, from a vertical position. 

Referring to the dra Wing and Figs. 1 and 2 in 
particular, this invention is illustrated with ref 
erence to an electromagnet comprising a yoke 25 
member 2, an actuating coil 4 suitably disposed 
on the yoke member and an armature 6 disposed 
for movement to complete a magnetic circuit 
with the yoke member 2. In order to limit, the 
movement of the armature to the open position 30 
of the electromagnet, a stop bracket 8 having a 
flange 2 projecting into the path of movement 
of the armature 6 may be carried by the panel 
board 22 upon which the electromagnet O is 
mounted. The electromagnet G may be secured 35 
to the panellboard 22 in Some Suitable manner, . 
Such as by bolts 24. 

In Order to provide for SUpporting the arma 
ture 6 and for carrying it into and Out of the 
closed position in which it completes a magnetic 40 
circuit with the yoke member 2, the armature 
6 is suitably carried by an armature arm 26 as 
by means of the pin 28. The armature arm 26 
Comprises the plates 3 between which the air 
nature f6 is carried, disposed on a bar 32, which 45: 
is disposed to carry the movable contact members . 
(not shown) of a contactor, and a U-shaped tail 
piece 34. The U-shaped tail piece carries a pin 
35 between the legs of the U, the purpose of which 
Will be explained hereinafter. The members of 50. 
the armature arm are rigidly held together by 
means of the rivets 36. 
In Order to provide a fixed point for the arma 

ture arm 26, a pivot pin 42 is disposed in the 
bracket 38 for carrying the armature arm. The 55. 
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2 2,165,037 
bracket 38 may be suitably mounted on the panel 
board 22 as by means of the bolts 40. The pivot 
pin projects through suitable openings in the legs 
of the tail piece 34 and carries the armature arm 
26. 
The bar 32 extends from the armature arm 

and carries the movable contact members (not 
shown) of the contactor, the operation of which 
it is desired to control by means of the electro 
magnet 0. In order to provide a suitable sup 
port for the end of the pin 42 opposite the brack 
et 38, a plate 44 is disposed on the bar 32, for 
carrying the other end of the pin 42. A Support 
Similar to bracket 38 may be provided on the 
panelboard 22 at the other end of the bar 32 
Which carries the movable contact members of the 
Contactor between its ends for providing a suit 
able bearing pivot point for the other end of 
the bar which carries another plate similar to 
plate 44 disposed to receive another pivot pin 
similar to the pin 42. 
In Order to provide for the actuation of the 

armature 6 to a closed position only upon the 
Occurrence of a predetermined magnetic pull in 
the yoke member 2 and to Stabilize the arma 
ture against shocks which might occur at any 
time, a Weight member 46 is carried by the pivot 
pin 42 between the legs of the tail piece 34 for 
Cooperating with the armature arm, as will be 
explained hereinafter. Since the said member 
is disposed between the legs of the tail piece and 
is pivotally carried by the pin 42, any movement 
of the said member is definitely fixed with re 
Spect to the armature and arnature arin a S 
Sembly and is within their plane of movement. 
The weight member 46 as employed in this in 
Vention comprises a substantially U-shaped link 
48 having an opening at one end thereof for re 
ceiving the pivot pin 42. A weight 50 is mechan 
ically connected to the other end of the link, as 
by means of the bolt 52. Since the armature 
f6, the armature arm 26 and the Weight member 
A6 are linked together by pins 28 and 42, the as 
Sembly may be termed an articulated arnature 
having an upper portion comprising the armature 
and armature arm and a lower portion compris 
ing the Weight member. 
In the particular embodiment shown in the 

drawing, projections 56 and 58 are provided near 
the end of the U-shaped link 48 adjacent the 
pivot pin 42 for cooperating with the pin 35 
carried by the tail piece 34 to Stabilize the arma 
ture 6 against shocks. As shown, the projections 
56 and 58, respectively, extend from the link to 
a position above and below the pin 35 where they 
are adapted to engage the pin 35 and cooperate 
therewith to control the movement of the arma 
ture arm 26. 
In operation, if the actuating coil 4 is ener 

gized to provide a predetermined magnetic pull, 
the armature 6 is actuated to complete a mag 
netic circuit With the yoke member 2. When 
the armature is is in the closed circuit position, 
the weight member 46 stands in the position 
shown in Fig. 2 of the drawing. In this position, 
it is noted that there is a clearance between the 
pin 35 carried by the armature arm 26 and the 
projections 56 and 58 of the weight member 46. 

If the electromagnet f O is subjected to a shock 
When in the closed vertical position, the arma 
ture S is retained in the closed position by the 
Weight member 46, since the shock is transmitted 
through the armature 6, armature arm 26 and 
pin 35 to the weight member 46 to cause a bob 
bing movement of the weight member about its 

pivot pin 42. The bobbing movement of the 
Weight member is occasioned by the clearance 
between the pin 35 and the projections 56 and 
58 of the weight member. The clearance pro 
vides a lost motion between the weight member 
and the projections so that as the weight men 
ber moves about the pivot pin 42 in response to 
the force of the shock, the projections 56 and 
58 alternately strike the pin 35 until the force 
of the shock is dissipated by movement of the 
weight 50. 

If the actuating coil is deenergized, the arma 
ture drops to a circuit interrupting position, and 
the tail piece 34 of the armature arm moves in 
a counterclockwise direction about the pivot pin 
42 to a position where the projection 56 engages 
the pin 35. Thus the weight member 46 tends 
to bias the armature to its circuit closing posi 
tion, so that by adjusting the weight 50 of the 
Weight member 46 the pick-up voltage at which 
the armature 6 is actuated to its circuit closing 
position may easily be determined. 

If the electromagnet is tilted forward with re 
Spect to its Vertical position when the armature 
is in its circuit interrupting position, as shown in 
Fig. 4, the weight member 46 is moved in a 
counter-clockwise direction about its pivot pin 
42 to shift the center of mass of the armature. 
As the Weight member 46 moves about its pivot 
pin 42 in response to a tilting of the electro 
magnet, the center of mass of the weight mem 
ber shifts and the Weight member tends to bias 
the armature to a circuit closing position. The 
Shifting of the center of mass of the Weight mem 
ber so equalizes the shifting of the center of 
maSS of the armature that the armature will be 
actuated to its circuit closing position when the 
actuating coil is energized to provide the prede 
termined magnetic pull. 

If the electromagnet is tilted backwards with 
respect to a vertical position when the armature 
is in its circuit interrupting position, as shown 
in Fig. 5, the pin 35 carried by the tail piece of 
the armature arm engages the lower projection 
58 of the weight member 46 to rotate the weight 
member in a clockwise direction about the pivot 
pin 42. In this tilted position, the Weight mem 
ber 46 acting through the pin 35 tends to so 
bias the armature 6 carried by the armature arm 
26 to its circuit interrupting position, that it will 
not move to complete the magnetic circuit. With 
the yoke member until after the actuating coil 
4 is energized to provide the predetermined 
magnetic pull. 

If the electromagnet is subjected to a shock 
When tilted backwards With its armature in the 
circuit interrupting position, the armature will not 
drop to its circuit closing position but instead the 
shocks will be transmitted from the armature 
through the armature arm to the weight member 
46 to cause a bobbing action of the weight mem 
ber to dissipate the force of the shock. The arma 
ture is not actuated to its closed position during 
the bobbing of the Weight member 46 because as 
the Weight member bobs it strikes the lower side 
Of the pin 35 carried by the armature arm and 
thus tends to bias the armature to its open posi 
tion. 
Thus as the electromagnet is tilted forward or 

backward with respect to a vertical position, the 
force of any shocks applied to the electromagnet 
Will be dissipated by the bobbing action of the 
Weight member. 
By providing the controlling electromagnet of 

a contactor With the Weight member, as herein 75 . 
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disclosed, it is evident that the weight of the 
Weight member may be so selected that the arma 
ture of the electromagnet will not be moved to 
its circuit closing position to actuate the contact 
members of the contactor unless the actuating 
coil of the electromagnet is energized to provide a 
predetermined magnetic pull. The shift of the 
center of mass of the weight member in the dif 
ferent positions of the electromagnet is sufficient 
to require a predetermined magnetic pull in the 
yoke member before the armature is actuated to 
its circuit closing position. Further by means 
of this invention even though the electromagnet 
is tilted to an angle with respect to a vertical posi 
tion, the armature is stabilized against any move 
ment occasioned by shocks. 
Although this invention has been described with 

reference to a particular embodiment thereof, it 
is, of course, not to be limited thereto except in 
Sofar as is necessitated by the prior art and the 
Scope of the appended claims. 
We claim as our invention: 
1. In an electromagnet, in combination, a yoke 

member, a coil for energizing the yoke member, 
an armature for completing a magnetic circuit 
With the yoke member, a pivotally mounted arma 
ture arm for carrying the armature, the arma 
ture arm disposed for movement from an open 
position to carry the armature to a closed posi 
tion to complete the magnetic circuit when the 
coil is energized to provide a predetermined mag 
netic pull in the yoke member, a pin carried by the 
armature arm, a weight member carried by the 
armature arrin, a plurality of means disposed on 
the Weight member for engaging the pin when the 
arnature arm is in the open position and the 
electromagnet is at an angle to a vertical position, 
one of the plurality of means disposed to en 
gage the pin to so bias the armature to the 
closed position when the electromagnet is tipped 
forward at an angle to a vertical position that the 
armature is actuated to complete the magnetic 
circuit when the coil is energized to provide the 
predetermined magnetic pull in the yoke member, 
another of the plurality of means disposed to en 
gage the pin to So bias the armature arm to the 
Open position. When the electromagnet is tipped 
backward at an angle to a vertical position to pre 
vent the actuation of the armature to complete 
the magnetic circuit until the coil is energized 
to provide the predetermined magnetic pull in the 
yoke member, the weight member also providing 
a maSS for cooperating With the armature arm 
to Stabilize the armature against movement when 
Subjected to shocks. 

2. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, an 
armature for completing a magnetic circuit with 
the yoke member, an armature arm for carrying 
the armature, a pin disposed for pivotally sup 
porting the armature arm, the armature arm 
being disposed for movement from an open posi 
tion to carry the armature to a closed position to 
complete the magnetic circuit when the coil is 
energized to provide a predetermined magnetic 
pull in the yoke member, a pin carried by the 
armature arm, and means movably supported on 
the armature arm Supporting pin for limited piv 
otal movement relative to the armature arm and 
independent thereof and in a fixed plane with re 
Spect to the armature and armature arm for all 
positions of the electromagnet for cooperating 
with the pin carried by the armature arm when 
the armature arm is in an open position and 
the electromagnet is at an angle to a vertical po 

sition to permit the armature to be actuated to 
the closed position when the coil is energized to 
provide the predetermined magnetic pull, the 
means also providing a mass for cooperating with 
the armature arm to stabilize the armature 
against shocks. 

3. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, an 
armature for completing a magnetic circuit with 
the yoke member, an armature arm for carrying 
the armature, a pin disposed for pivotally sup 
porting the armature arm, the armature arm 
being disposed for movement from an open posi 
tion to carry the armature to a closed position to 
complete the magnetic circuit when the coil is en 
ergized to provide a predetermined magnetic pull 
in the yoke member, a pin carried by the arma 
ture arm, a Weight member pivotally carried by 
the Supporting pin for limited pivotal movement 
relative to the armature arm and independent 
thereof and having a plane of movement substan 
tially parallel to the plane of movement of the 
armature for all positions of the electromagnet, 
and means disposed on the weight member for 
engaging the pin carried by the armature arm 
when the armature is in the open position and 
the electromagnet is at an angle to a vertical 
position whereby the weight member cooperates 
With the armature arm to permit the armature 
to be actuated to the closed position when the 
coil is energized to provide the predetermined 
pull, the weight member also providing a mass 
for cooperating with the armature arm to stabilize 
the armature against shocks. 

4. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an armature assembly for completing a magnetic 
circuit With the yoke member, a pin disposed for 
pivotally Supporting the armature assembly, a pin 
Carried by the armature assembly, and a member 
carried by the supporting pin of the armature 
aSSembly and disposed thereon for limited inde 
pendent pivotal movement relative to the arma 
ture assembly and for movement in a fixed plane 
With respect to the armature for all positions of 
the electromagnet to cooperate with the pin car 
ried by the armature assembly to compensate for 
the tilting of the electromagnet from the vertical 
to provide for the operation of the armature by 
a Substantially constant magnetic puli independ 
ently of the position in which the electromagnet 
stands, the member also cooperating with the 
pin carried by the armature assembly to stabilize 
the armature against movement when subjected 
to shocks. 

5. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an articulated armature assembly for complet 
ing a magnetic circuit with the yoke member, the 
articulated armature assembly having an upper 
and a lower portion, a pin disposed for pivotally 
Supporting the upper and lower portions in as 
Sembled relation, a pin carried by the upper por 
tion of the armature assembly, the upper portion 
being disposed for predetermined angular move 
ment independently of the lower portion when 
the electromagnet stands in a vertical closed po 
sition, the lower portion being disposed for move 
ment in a fixed plane with respect to the upper 
portion of the assembly for all positions of the 
electromagnet, means carried by the lower por 
tion for engaging with the pin carried by the 
upper portion to cooperate therewith to compen 
sate for the tilting of the electromagnet from 
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armature by a substantially constant magnetic 
pull independently of the position in which the 
electromagnet stands. 

6. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an articulated armature assembly for connpleting 
a magnetic circuit with the yoke member, the 
articulated arnature assembly having an upper 
and a lower portion, a pin disposed for pivot 
ally Supporting the upper and lower portions in 
assembled relation, a pin carried by the upper 
portion of the armature assembly, the upper poi 
tion being disposed for predetermined angular 
movement independently of the lower portion 
when the electromagnet stands in a Vertical 
closed position, the lower portion being disposed 
for movement in a fixed plane With respect to 
the upper portion of the assembly for all posi 
tions of the electromagnet, a plurality Of means 
carried by the lower portion for engaging With 
the pin carried by the upper portion in a prede 
termined manner to cooperate thereWith to COm 
pensate for the tilting of the electronaginet from 
the vertical to provide for the operation of the 
armature by a substantially constant magnetic 
pull, the plurality of means carried by the lower 
portion being disposed to alternately engage the 
pin carried by the upper portion to cooperate 
therewith to stabilize the upper portion against 
movement when the electromagnet is subjected 
to shocks. 

7. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an articulated armature assembly for complet 
ing a magnetic circuit with the yoke member, the 
articulated armature assembly having an Upper 
and a lower portion, a pin disposed for pivotally 
supporting the upper and lower portions in a S 
sembled relation, the upper portion of the assen 
bly including an armature, armature arm and a 
pin carried by the armature arm and being dis 
posed for predetermined angular movement, the 
lower portion of the assembly Comprising a 
weight member and a plurality of means carried 
thereon for engaging the pin carried by the air 
mature arm when the electromagnet is tipped 
forward or backward at an angle to a vertical pO 
sition, the weight member cooperating With the 
upper portion of the assembly When any one of 
said plurality of means engages the pin carried 
by the armature arm to control and permit move 
ment of the armature only in response to Or 
failure of a predetermined energization of the 
coil and yoke member, the Weight member also 
providing a mass for cooperating With the upper 
portion of the assembly to stabilize the armature 
against shockS. 

8. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an articulated armature assembly for Complet 
ing a magnetic circuit with the yoke member, the 
articulated armature assembly haWing an upper 

and a lower portion, a pin disposed for pivotally 
Supporting the upper and lower portions in a S 
Sembled relation, the upper portion of the aSSen 
bly including an armature, an armature arm and 
a pin carried thereon and being disposed for 
predetermined angular movement, the lower por 
tion of the assembly comprising a weight mem 
ber and a plurality of means carried thereon for 
engaging the pin carried by the arnature arm 
When the upper portion of the assembly is in the 
Open position and the electromagnet is at an 
angle to a vertical position, one of the plurality 
of means disposed to engage the pin to SO bia S. 
the upper portion of the assembly toward the 
closed position when the electromagnet is tipped 
for Ward at an angle to a Vertical position that 
movement of the arnature to the closed position 
is permitted when the coil is energized to pro 
wide a predetermined magnetic pull in the yoke 
member, another of the plurality of means dis 
posed to engage the pin to So bias the upper por 
tion of the assembly toward the open position 
when the electromagnet is tipped backward at 
an angle to a Vertical position to prevent the ac 
tuation of the upper portion to the closed posi 
tion until the coil is energized to provide the pre 
determined magnetic pull in the yoke member, 
the Weight member also providing a mass for 
cooperating With the upper portion of the as 
Sembly to stabilize the arnature against Shocks. 

9. In an electromagnet, in combination, a yoke 
member, a coil for energizing the yoke member, 
an articulated armature assembly for completing 
a magnetic circuit. With the yoke Enenber, the 
articulated armature assembly having an upper 
and a lower portion, a pin disposed for pivotally 
Supporting the upper and lower portions in a S 
sembled relation, the upper portion of the as 
Sembly comprising an armature, an armature 
arm for carrying the armature, the armature 
arn terminating in a tail piece having a plurality 
of legs, and a pin carried between the legs of 
the tail piece, the lower portion of the assembly 
comprising a Weight member disposed to be car 
ried on the supporting pin between the legs of 
the tail piece and having a plane of movement 
fixed With respect to the plane of movement of 
the upper portion of the aSSembly, means carried 
by the weight member for engaging the pin car 
ried by the legs of the tail piece when the electro 
magnet is tipped for Ward or backward at an 
angle to a vertical position, the weight member 
cooperating With the upper portion of the assen 
bly when said means engages the pin to control 
and permit novement of the arnature only in 
response to or failure of a predetermined ener 
gization of the coil and yoke member, the weight 
member also providing a mass for cooperating 
With the upper portion of the assembly to Stabi 
lize the armature against ShockS. 

DELEBERTELTS. 
GEORGE C. ARMSTRONG. 
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