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. This invention relates to electromagnetic re 
lays, particularly of the general type commonly 
used in telephone switchboards. Its general 
object is to provide an improved relay which is 
of sturdy construction, is reliable in operation, 
and may be economically produced. 
A specific object is to provide a simple and re 

liable arrangement for pivotally securing a bell 
crank armature to the end of the magnetic re 
turn plate. 
A further object is to provide a simple and 

reliable so-called , residual air-gap arrangement 
for stopping the forward motion of the armature 
when it reaches a predetermined position short 
of completely closing its operating air gap, where 
by the tendency for the armature to remain op 
erated by residual magnetism may be controlled. 
According to one feature of the invention, the 

improved electromagnetic relay is provided with 
an armature-retaining clip which, on being slid 
into position, grips the return plate to hold the 
armature pivotally in position thereon. 
According to another feature, a so-called re 

sidual plate of the desired thickness is detachably 
secured to the forward side of the arnature. In 
tegral portions of the plate grippingly embrace 
the arnature to retain the plate, the plate struc 
ture being flexible to permit it to be slid on and 
off the armature. 
Other objectS and features of the invention 

mainly incidental to the foregoing, will appear as 
the description progresses. 
The accompanying drawings, comprising Figs. 

1 to 5, show views of an electromagnetic relay en 
bodying the invention. 

Figs. 1 to 3 are respectively a top view, a side 
view, and a front view of the relay. 

Fig. 4 is an enlarged view with parts sectioned 
along line 4-4 of Fig. 3. 

Fig. 5 is a perSpective view of the armature 
retaining clip. 
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Referring to Figs. 1 to 3, the relay has a pair 
of switch assemblies 27 mounted thereon. The remaining parts include L-shaped magnetic re 
turn plate , electromagnet 2, bell-crank arma 
ture 8, with attached residual plate , and arma 
ture-retaining clip 5. 
: Electromagnet 2 includes the usual magnetic 
core 6, tapped at the rear to receive screw T which 
secures it to the vertical portion of return plate 
. The electromagnet is illustrated as having a 
round front Spool head 3 and a square rear spool 
head 4, seen in profile in Fig. 2. As many wind 
ing terminals 5 as desired may be located along 
the lower edge of rear spool head 4. 
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The upper limb of return plate extends paral 

lel with electromagnet 2 and is provided with an 
arnature-retaining clip 5 for pivotally secur 
ing an L-3haped armature 8 to its fulcrum, the 
upper front edge of the return plate. Sideward 
notion of the armature is limited by side mem 
bers 6 of retaining clip if 5. Tabs 9 restrain up 
ward and forward movement of the armatures 
away from its illustrated position, leaving it free 
to turn through the Small angle required for op 
eration and restoration of Switch assemblies 2. 
Switch assemblies 27, held to plate f by screws 
28, include Spring blades of usual construction 
tensioned to Stand in normal position, and to 
move to alternate position responsive to an up 
ward thrust imparted by the horizontal arm of 
the armature. As illustrated, each assembly in 
cludes a pair of normally open contacts closed 
incident to arnature operation. 
When electromagnet 2 of the relay is energized, 

the generally vertical, but outwardly inclined, 
lower limb of armature 8 is attracted toward its 
pole member, thereby rotating the armature 
(clockwise as seen in Fig. 2) about the front end 
of plate as a fulcrum, to actuate the switch as 
Semblies 2 in the uSulal manner, against the 
tension of the contact springs therein. The 
armature movement is stopped at a predeter 
mined position short of complete closure of its 
operating air-gap (between parts 8 and 6) by 
non-magnetic residual plate . Deenergization 
of electromagnet 2 permits the armature to be re 
turned to its illustrated normal position by the 
Spring tension Stored in Switch assemblies 27. 

Referring to Figs. 1, 2, and 5, the armature 
retaining clip 5 may be made of a Single piece of 
relatively thin non-magnetic sheet material. Its 
two side members 6 are interconnected by a rear 
croSS member and a front CrOSS member 8. 
The rear cross member 7 rests on the top surface 
of return plate , while side members 6 extend 
along the edge of the return plate and are pro 
vided with two pairs of positioning tabs 20 which 
engage the under side of the return plate. Side 
members 6 are provided with rounded rib por 
tions 2 which spring inwardly into notches 24 
in return plate when the retaining clip is slid 
longitudinally into position. The upward and 
rearwardly extending tab portions 9 are pref 
erably tangent to the curved portion of the arma 

sture, and so positioned as to lie nearly in con 
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tact therewith along a line parallel to the fulcrum 
line but located upwardly and outwardly there 
from. 

Parts 9 are thus normally out of contact with 
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the armature, but act to stop either upward or 
outward movement thereof away from its normal 
position with respect to the upper front edge of 
return plate . 
Armature 8 is readily removed by sliding clip 

f5 forward, as when the armature is to be re 
placed by another one, or when it is to be adjusted 
as to the angle, to increase or decrease the Stroke. 

Non-magnetic residual plate il, interposed 
between the armature and magnetic core member 
6, has side portions 2 bent up therefrom to en 
gage the armature to hold the residual plate in 
place. To facilitate installation and removal of 
plate , the depending limb of armature 8 has 
a tapered profile above retaining ears 9. The re 
sidual plate has a similar taper. Side por 
tions 2 are formed inwardly to grip the front 
edge of the armature. 

Plate f is readily assembled to the armature 
by first placing the upper portion of the plate at 
the lower portion of the armature taper, and 
moving the plate upwardly and outwardly until 
it snaps into its illustrated position. Plate is 
readily removed by forcing it rearwardly away 
from the armature. 

Residual plate if is required to be provided in 
each of Several thicknesses to meet the varied re 
lay requirements as to release characteristics. 
Moreover, the exact plate thickness required 
often has to be determined by trial for a specific 
relay. The disclosed construction, besides pro 
viding an economical arrangement for relays 
where the required thickness is known in advance, 
permits several plates of varying thickness to 
be tried successively until the desired release 
characteristic is obtained. 

I claim: 
1. In combination, an electromagnet and a 

support plate overlappingly fixed therewith, a 
bell-crank armature fulcrumed on the front edge 
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of the Support plate with its first arm extending 
downwardly into operative relationship with the 
electromagnet and its Second arm extending rear 
wardly in overlapping relationship with the upper 
face of the support plate, the two arms of the 
armature joining along the front edge of the Sup 

4. 
port plate, and an armature-retaining clip and 
means fixing it with the support plate in parallel 
relationship thereto, the clip having a forwardly 
extending portion providing a lower surface gen 
erally parallel to the upper face of the Support 
plate, said lower surface progressing in a Smooth 
curve to merge with a retaining surface for the 
armature opposed to the armature-supporting 
edge of the support plate and lying at Similar 
angles to the two arms of the armature. 

2. A clip, for retaining a bell-crank armature 
on its fulcrum, comprising a single-piece struc 
ture including side arms rigidly interconnected at 
the front by a front cross member and at the 
rear by a rear cross member, the Side arms ex 
tending along respective lines lying in the same 
plane and being spaced to receive the armature, 
Said cross members lying in a common plane dis 
posed above the side members and said first 
plane, Said front croSS member having a portion 
disposed parallel to the first said plane and a 
further portion disposed at a Substantial angle 
With respect to Such plane and So located as to 
restrain the armature from moving bodily away 
from its fulcrum. 
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