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(C. 175-336) 1. Claim. 

This invention relates to electrical equipment 
in the nature of a relay, one of the principal ob 
jects being the provision of a device of this class 
which is simple and rugged in construction and 
characterized by an increased efficiency in both 
electrical and mechanical operation. 
One of the specific objects is the provision of 

an improved non-magnetic mounting for the 
armature by means of which the armature may 
be caused to release quickly when the coil is de 
energized. 
Another object is the provision of an improved 

non-magnetic stop for the armature which con 
stitutes a part of the non-magnetic armature 
mounting. 
A further and important object is the pro 

vision of a non-magnetic fulcrum or rockiing seat 
for the armature and means on the arnature 
and seat providing an interlocking connection 
between these parts by means of which the arma 
ture is mounted for free movement but is pre 
vented fron excessive wobbling or disengage 
rent fron its Seat. 

Still another object is the provision of a non 
magnetic seat or fulcrum for the armature which 
is attached removably by means of a single 
screw by means of which the armature may be 
removed without disturbing the relay Switches. 
Another highly important object is the pro 

vision of improved mounting means for the en 
tire relay, said means including the provision of 
a recessed part on the field piece or frame, and 
into which the lower part of the core projects 
for engagement with a retaining collar or nut, 
said collar or nut being entirely disposed within 
said recessed part so that the latter can lie 
flushed on a mounting surface, the portion of 

10 

15 

20 

35 

the core which is engaged in said recess and nut 
being tapped to receive a mounting screw by 
means of which the relay is disposed in Operative 
position. 

Still another object is the provision of an im 
proved phase-splitting or pole-shading ring 
which is characterized by the provision of Op 
posite wings or projections adapted to prevent 
the header-washer from coming off the pole 
piece or core. 
Other objects, advantages and novel aspects 

of the invention reside in certain details of Con 
struction as well as the cooperative relationship 
of the component parts of the illustrative em 
bodiment described hereafter in view of the 
annexed drawing, in which: 

Fig. 1 is a side elevation of the improved relay 
with portions shown in vertical section. 
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Fig. 2 is a rear elevation of the relay with 
portions of the switch spring shown in section. 

Fig. 3 is a horizontal section along line 3-3 
of Fig. 1 showing the phase-splitting ring in 
plan. 

Fig. 4 is a vertical sectional detail along lines 
4-4 of Fig. 1 showing the accommodation 
Washer. 

Fig. 5 is a fragmentary exploded view of the 
arnature and insulated pusher member. 
By Way of general introduction it is stated that 

relays of the type hereinafter described include 
a movable magnetically attractable member 
known as the armature, together with a frame or 
field piece of magnetic material upon which the 
armature is movably or rockably seated. The 
novable element or armature usually operates 
Some kind of a SWitch also forming part of the 
relay, and the device is completed by the pro 
vision of a Winding through which an electric 
current is passed to magnetize a core member 
therein and set up a magnetic circuit through 
the frame or field piece and the arnature and 
cause the arnature to be attracted from a nor 
na position toward the core. 
The armature is usually held in its normal 

position by a Spring, and the electric current, 
which must magnetize the armature to attract it 
naust Overcorine the resistance of this spring as 
well as the resistance resulting from the oper 
ation of Said Switch. 
These relays must operate quickly and posi 

tively both in releasing and in pulling up, and 
large numbers of these relays must be available 
to operate on low voltages or with a fairly low 
magnetizing current. In view of these facts, it 
will be apparent that the spring tension for the 
arnature spring, as well as the resistance of the 
associated switch means, must be kept low if 
the armature is to do its work satisfactorily. 
A peculiarity of the magnetic circuit set up in 

the relay is the marked tendency of the magnetic 
force to continue in effect a short time after on 
ergizing current has been shut off. In order to 
overcome this sticking tendency the armiature 
Springs are commonly made relatively strong; 
but it will be apparent that there is a limit to 
the application of this expediency where the re 
lay must operate on a low current. It thale 
fore becomes necessary to provide a means for 
quickly causing the magnetic force to become 
dissipated. One of the known methods for ac 
complishing this is by inserting a non-magnetic 
material in the magnetic circuit, for example, at 
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a point between the connection of the armature 
with the field piece or frame. w 
According to the present invention, Such a 

break in the magnetic circuit is achieved by 
providing a non-magnetic seat or fulcrum on 
the field piece or frame and upon which the 
armature is mounted for rocking movement. 

Referring to Fig. 1 the improved relay in 
cludes the frame or field piece generally indi 
cated at 0, there being a vertical section and 
a lower horizontal foot section 2 by means of 
which the relay is mounted on a supporting rack 
or surface. At the upper end of the field piece 
is an opposite horizontal projection or Switch 
mounting shelf 3. The frame or field piece 
f-f 2-3 is constructed of a magnetic Ina 

terial Such as iron. w 
Mounted upon the shelf 3 is a simple variety 

of spring leaf switch including a plurality of 
switch blades 4-5-6, Secured between a plu 
rality of insulating blocks held in assembled 
relation by screws 8 engaged in the shelf. As 
seen in Fig. 4 particularly, the switch assembly 
is prevented from rattling loose by the provision 
of an arcuate accommodation washer 9. This 
washer is a piece of spring metal which has been 
bent into arcuate shape along its length. So that 
its outer edges 20 bear against the upper Sur 
face of the topmost one of the insulating blocks 
T, while leaving a space 2 around the screw 8 

to accommodate the upper protruding end of an . 
insulating sleeve 22. In this way, the Screws 8 
may be turned up tightly notwithstanding the 
accidental protrusion of the upper, end portions 
of the sleeve 22. 
The improved armature 23 is shown in per 

spective in Fig. 5, and as seen also in Fig. 1, in 
cludes a pusher 24 of insulating material pro 
vided with a notch 25 which fits around the 
notched part 26 adjoining a vertical upset lug 
27 at the front of the armature, the pusher be 
ing rigidly secured to lug 27 by means of a rivet 
28. 
The pusher 24 is provided with a horizontal 

slot 24a into which the end portion 5a of cer 
tain of the Switch blades project to be flexed by 
movement of the armature from its normal posi 
tion, shown in Fig. 1, when the coil 29 is en 
ergized. 
Armature 23 is mounted at its right-hand end 

on a non-magnetic fulcrum or seat 30. The 
member 30 is preferably constructed of brass 
or some other. suitable non-magnetic metal, and 
is provided with opposite punches 3 fitting into 
holes or recesses 32 in the underlying portion 
of the vertical leg f of the field piece, upon 
which the seat or fulcrum is removably Secured 
by means of a single screw 33. 
The upper edge of the brass seat or fulcrum 

is slotted as at 34 to accommodate the opposite 
side wings 36, which are adjacent the tail 37 of 
the armature. The tail 37 projects through the 
central slot 35 in the seat or fulcrum and con 
nects with the upper hooked end 38 of the nor 
mal spring 39. 

. The portions 30a of the brass seat or fulcrum 
(resulting from the formation of slots 34, 35) 
project upwardly into the slots 36a made in 
forming the side wings 36 on the armature, and 
in this manner may be said to interlock with the 
armature, there being a sufficient clearance be 
tween the projections 30a and the wing slots 36a 
to permit the armature to rock in free vertical 
movement On its seat. 

It should be observed that in the mounting of 

the seat or fulcrum 30 on the vertical leg of 
the field piece (Fig. 1), there has been provided 
a clearance 40 between the cut-away portions 4 
on the Wertical leg by means of which the 

5 armature is passed into engagement with seat 
30. This clearance 40 is as slight as possible 
to prevent any chance of actual contact between 
the armature and the field piece while at the 
same time minimizing the clearance to reduce 

10 the reluctance of the magnetic circuit. 
- In order to secure this armature in its seat, 

there is provided a retaining member or keeper 
45, also constructed of a non-magnetic material 
such as brass and secured to the vertical leg 

15 as by rivets 46. The lower edge portion of this 
keeper is disposed closely opposite the upper edge 
portion of the projections 30a on the seat where 
by displacement of the armature from the latter 
is effectively prevented. 

20 A feature of the foregoing keeper structure is 
the provision of a stop arm projection 47 which 
is bent over from the part 45 and projects 
through a slot 48 in the field piece if with an 
offset Stop portion 49 disposed above the armature 

25 to limit the upward movement of the latter un 
der influence of the spring 39. 
A further important feature of the invention 

resides in the provision of improved mounting 
means for the coil 29 and for the relay as an 

30 entirety. As seen in Fig. 1 the horizontal “foot' 
portion 2 of the frame or field piece is offset as 
at 2a to provide a recess 2b into which projects 
the lower end portion 50 of the pole piece or 
core of the winding 29. The portion 50 is 

35 threaded exteriorly and also tapped to receive, 
respectively, an attaching nut 5 which fits 
Snugly into the recess 2b and holds the magnet 
or winding 29 on the foot, and a mounting screw 
52 threaded into the core through a mounting 

40 member 53 whereby the entire relay unit is 
secured in operative position. A positioning lug 
2c is provided at the end of the foot 2 to 
engage in a recess in the mounting member 53 

... and prevent the relay from rotating or working 
45 loose On its mounting. Heretofore the core has 

been staked or peened onto the frame, a method 
which caused frequent injury to the winding, 
and which prevents removal and substitution of 
coils. 

50 Another feature of the invention is illustrated 
in Fig. 3 wherein the shading piece or phase 
splitter is shown as a substantially circular 
member of copper or other highly conductive 
non-magnetic material with a central opening 
across which projects a bar or web 6. 
The upper end of the core 50 of the magnet is 

Cross-slotted as at 62 leaving two pole faces 3 
to project through the disc 60 on opposite sides 
of the Cross-bar or web 6. The provision of 

60 such shading rings, is not new, its purpose being 
to prevent complete collapse of the magnetic 
field during current changes on an alternating 
current circuit, whereby to eliminate objection 
able humming and chatter of the armature. 

65 However, the new feature of this shading ring 
resides in the provision of opposite wings 64 pro 
jecting toward each other somewhat beyond the 
cross web 6. These wings 64 prevent the top 
washer or header 65 from working loose, especi 

70 ally when the wire is wound on to the spool or 
COre in making the magnet. - 

It is to be understood that in order for the 
phase-splitting washer or slug 60 to do its in 
tended work, it cannot extend entirely around 

75 the pole faces 63; however, we have found that 
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2,321,834 
the wings 64 may be extended substantially the 
amount illustrated without interfering with the 
efficiency of the shading piece or slug, while at 
the same time preventing working loose of the 
header. Washer. 
The foregoing novel features all contribute to 

the production of a highly efficient relay, both 
electrically and mechanically without substan 
tially increasing the relative cost of production 
of such a device. The novel combination stop 
and keeper 45-49, and the co-operating seat or 
fuftrum 30 provides an efficient and rugged 
means for removably mounting the armature 
for maximum efficiency as regards the magnetic 
circuit, while at the same time providing a suffi 
cient break in said circuit to assure positive re 
lease of the armature from operated condition 
when the current is interrupted; and further for 
removing the armature without disturbing the 
relay switches or switchstacks. The wing pro 
jections on the shading slug permit the wire to 
be wound tightly on the core without danger of 
loosening the top header washer 65, and the re 
cessed mounting of the lower end of the core 
Securely fixes the coil on the frame. 
The preferred embodiment of the invention 

set forth herein has been described in detail for 
purposes of illustration, it being understood that 
the objects of the invention may be accomplished 
by other forms and arrangements of the specific 
means Set forth, So that the invention is not to 
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3 
be limited to any precise details of form, loca 
tion, or function except as may be provided-here 
in after in the appended claim. 
We claim: 
In a relay of the type having an upright frame 

member with an armature projecting horizon 
tally therefrom and a switchstack supported on 
a part of said frame member in approximate par 
allelisma with said armature, improvements corn 
prising: a non-magnetic fulcrum piece renov 
ably attached to said frame member beneath 
said armature with said armature rocking en 
tirely on the fulcrum piece and having interfit 
ting engagement with the latter; a non-mag 
netic stop and keeper attached to said frame 
member separately from, and , beneath, Said 
switchstack with keeper portions closely overly 
ing Said arnature and in alignment with said, 
fulcrun piece, whereby the armature is kept 
from dislodgement, said stop and keeper includ 
ing a stop portion projecting over said armature 
to limit upward notion thereof in rocking nove 
ment, said fulcrum piece being removable as 
aforesaid to pirovide for removal of the arnature 
without disturbance of the switchstack in its 
mounted condition on the frame member, as 
aforesaid. 
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