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22 Claims.

This invention relates to relay devices which
are adapted for making and breaking electrical
circuits, and more especially circults used in
connection with telephone work. The subject
matter of the present invention is in the nature
of an improvement on the invention disclosed
in my earlier filed appiication Serial No. 280,717,
filed June 23, 1939. In said application a relay
is disclosed in which a plurality of movable con-
tact springs are actuated by & rotatable actuat-
ing plate which in turn is actuated by the ar-
mature of & two pole magnet. The movable
contact springs cooperate with fixed contact
springs which are supported in stationary posi-
tions to make or break circuits or to transfer
circuits.

1t is & main object of the present invention to
provide a relay of the type described in which
neither set of contact springs is stationary but
both sets are movable toward and away from
each other, sO ihat each set has 1o move over
only approximately one half of the total dis-
tance in order to effect the desired closure or
opening of the circuits. In further pursuance
of this object, each set of contact springs Is actu-
ated by a separate, rotatable actuating member
or plate, these actuating plates being so ar-
ranged that they are rotated in opposite direc-
tions by an electromagnetic device having a
single energizing coil.

A further object of the invention is to pro-
vide a novel means for rotating the contact
spring actuating plates in opposite directions.
In the preferred construction this means com-
prises & novel form of electromagnet provided
with oppositely disposed movable armatures, one
of which is mechanically connected to one of
the gctuating plates and the other to the other
plate. In further pursuance of this object each
armature is molded in the plate which it actu-
ates, the plates being preferably molded of a
moldable insulation material such as “tenite,”
«Bakelite,” etc.

A still further object of the invention is to
provide a novel and inexpensive means for piv-
otally mounting the armatures so arranged that
they are both supported on an edge of the mag-
net pole which is coaxial with the axes of rota-
tion of the contact spring actuating plates.

Another object of the invention is to provide
o novel arrangement for mounting a large num-
ber of contact springs in which the total num-
per of springs is divided into several groups, and
all the springs of each group are molded in a
sector shaped annular block of moldable insula-
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tion material, these blocks being in turn secured
to a common supporting base so that any one
or more of the blocks, together with its attached
contact springs, may be readily removed for re-
pair or renewal.

Further objects will become apparent to those
skilled in the art as the description of the inven-
tion proceeds. For & better understanding of
the invention, reference is made to the accom-~
panying drawings, in which,

Fig. 1 is a front and partially sectional view
of a relay embodying the invention, showing also
a portion of & relay supporting member;

Fig. 2 1s a longitudinal sectional view of the
relay and its supporting member shown in Fig. 1;

Fig. 3 is a fragmentary view showing the end
portions of & modified form of contact springs;

Fig. 4 is a front view of & relay showing & modi-
fied form of the invention, also showing a portion
of & support for the relay;

Fig. 5 is a longitudinal sectional view of the
ielay and its supporting member shown in Fig.

; and

Fig. 6 is a fragmentary end view in section,
taken on the line 6—6 of Fig. § showing certain
portions of the relay and showing two of the
component contact spring supports separated
from the main supporting base of the relay.

The relays shown may be used to make, break
or transfer one or more telephone or other
electrical circuits and, referring first to Figs, 1
and 2, the relay therein shown comprises & main
base | which is of generally ¢ylindrical shape
and has molded therein near its periphery a cir-
cular series of thin, metallic contact springs 2
and at a larger radius a second series of contact
springs 3, the springs 2 being interposed midway
between the springs 3 and being curved out-
wardly at their upper ends, as shown in Fig. 2,
so that their contacts 4 lie opposite the contacts
5 secured to the springs 3, the springs 3 being
substantially straight, as shown. To insure two
different, areas of contact and thus jnsure more
certainty of contact in event one of the contact
areas became covered with a slight insulating
film, the end of each spring 2¢ may be slitted
as at 6, Fig. 3, to provide the fingers 1, each of
which carries a contact 8, so that both of the
contacts 8 are adapted to engage the contact 8
carried by the spring 3. :

Also molded in the base { is an electromagnet
comprising the U-shaped iron cores 8 and {0 with

‘their inner legs 11, Ila, disposed in contact with

each other and their outer legs 12 and 13 dis-
posed in alignment with the inner legs, as shown.
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The energizing coil 14 is disposed about the inner
legs 11, Ila with one end seated against the base
I, the ends of the coil belng connected by the

leads 5, 15a to the coil terminals 16, {6a which -

are also preferably molded in the base i. The
end of the legs 11, 1la is turned down to provide
spaced shoulders 1T on which rests a bearing sup-
port {8 for the inner contact spring actuating
plate 9. The annular bearing support I8 has
outwardly projecting flanges 20 and 21 at its op-
posite ends and is provided with an undercut
groove 22 adjacent the flange 20. In order to per-
mit the mounting of the plate 19 on the bearing
support 18, plate {9 is provided with the large
open portions 23, 24, which serve to reduce.its
mass by a substantial amount and to permit the
passage therethrough of the magnet legs 12 and
13. After the plate {9 has been placed in position,
it is retained in its proper position on bearing
support {8 by means of & thin annular washer 25
which is cut through as indicated at 26 to permig
it to be spread apart and passed over the flange
20 and to then be released and become seated in
the groove 22. The periphery of the plate 19 is
provided with a series of narrow slits 27 in which
the contact springs 2 are disposed so that upon
rotation .of the plate {9, the outer ends of the
springs 2 will be moved simultaneously over equal
distances,

Secured in a central position in the outer end
of the magnet leg {1, {fa is a pin 28 which pro-
vides a pivotal support for the contact spring ac-
tuating plate 29, this plate being retained in its
proper operating position by a hub 38 and e pin 31
which passes through a small bore 32 in the outer
end of the pin 28. The plate 29 is provided with
& pair of large openings 33, 34 disposed on the
opposite sides of a central, diametricaliy disposed
connecting rib 35, through which the pin 28
passes. The provision of the large openings 33, 34
in plate 29 serves to reduce its mass and inertis
and permit its more rapid response te the passage
of an energizing current through the coil {4, The
peripheral edge of plate 29 is provided with s series
of equally spaced, narrow slits 36 in which the
ends of the contact springs 3 are disposed, so that
upon rotation of plate 29, the contacis 5 carried
by the springs 3 are moved over equal distances,

At its opposite faces the magnet leg £2 is pro-
vided with pairs of spaced pins 37, which serve
to support the armatures 38 and 39 which extend
outwardly a slight distance past the magnet leg
{3 and are provided with smaill buttons 40 of non-
magnetic material which engage the leg i3 and
brevent the armatures from adhering thereto. For
the purpose of adjustably connecting each arma-
ture to its contact spring actuating ring, it is
provided with an engularly disposed connecting
pin 41 which is threaded to engage the spaced
nuts 42, 43, Preferably molded in the plate 29
and extending inwardly between the nuts 42, 43
carried by the armature 38, is a pin 44, a similar
pin 45 being molded in the plate {9 and extend-
ing outwardly between the nuts 42, 43 carried by
the armature 39, )

Opposite the magnet leg 11, fig each of the
armatures 38, 39 is provided with a bore 46 through
which loosely passes a threaded screw 47 whose
Inner end is screwed into a threaded bore 48 pro-
vided in the leg iI, ffa. A nut 48, which is
slitted through, as at 50, fits the screw 47 snugly
and is adapted to be engaged by the outer face
of the armature for the purpose of regulating the
thickness of the alr gaps bl between the arma-
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gaps may be equalized by proper adjustment of
the back stop nuts 49, so that the armatures will
actuate the contact spring actuating plates to
which they are connected through equal amounts.
For the purpose of conveniently mounting a plu-
rality of the relays in assembled relation so that
they occupy only a limited amount of space, a
supporting panel 62 is provided. with a pPlurality
of generally circular, spaced apertures 53 through
which the inner ends of the contact springs 2,
3 extend and are. available for connection to
telephone or any other desired circuits. Extend-
ing upwardly within each of the apertures 53 and
formed integral with the panel 52 is g supporting
finger 64 to the inner.surface of which the relay
base 1 is clamped by a screw 55 passing loosely
and engaging
a threaded opening 57 in the center of base I. By
spacing the apertures 53 apart by a distance only
slightly greater than the outside diameter of the
base 1, & number of similar relays may be accom-
modated on ‘a supporting panel 52 of lmited
length. ;

‘To operate the relay, an energizing current is
passed through the coil 14 which causes the
outer end of the magnet leg I , 1ia to assume a
deflnite polarity, for example, to become e north
pole, the ends of the legs 12, 13 simultaneously
becoming south poles.  This condition causes
magnetic flux to pass through the armatures 38, 39
and their free ends to be attracted to the pole
3. Since the free end of armature 88 moves to
the right, the contact spring actuating plate 29
which is connected thereto is rotated in a counter-
clockwise direction, while motion of the free end of
armature 39 to the left, causes the contact spring
actuating plate 19 to be rotated in a clockwise
direction. It is thus apparent that the outer ends
of the contact springs 8 are simultaneously ro-
tated through a small angle in a counter~clock-
wise direction while the outer ends of the contact
springs 2 are simultaneously rotated in g clock-
wise direction. Upon stoppage of the. current
through coil- 14, the magnet cores 9 and 10 be-
come deenergized and the resiliency of the contact
springs 2 and 3 causes the actuating plates 19 and
29 to return to their initial positions. The upper
ends of the armatures 38 and 39 are prevented
pins 31 by the back stop
nuts 49 and the connections between the lower
ends of the armatures and the actuating plates 19
and 29. With the structure described, it is
readily possible to provide g relay having g diame-
ter of substantially three inches with 60 complete
sets of contact springs, thus insuring a very com-
pact and inexpensive means for simultaneously
making, breaking or transferring 60 electrical
circuits. -

In the modification shown in Figs. 4, 5 and 6,
the arrangement of parts is generally similar to
that above described in connection with Figs. 1
to 3 and similar parts are indicated by similar
reference characters primed. In this modifica-
tion, the main supporting base B comprises a
central member §8 which is preferably formed
of moldable insulation material in which the iron
core 9’ is molded. The outer face 59 of member
58 is recessed to provide & supporting shoulder
60 adapted for eéngagement with the inwardly
brojecting flanges 61 formed on the generally
sector-shaped contact spring supports §2. Each
of the supports 62 is breferably formed of molded
Insulation material such as “Bakelite,” “tenite”
or similar material and in which the inner ends
of the contact springs 2 and 3’ are molded and
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arranged as shown. To permit ready removal for
the purposes of repair or replacement, each of
the contact spring supports 62 is provided with a
threaded bore 83 adapted to be engaged by the
end of a screw 64 which passes freely through
one of a plurality of holes 65 formed through
the base §8. The energizing coil 4’ is disposed
on the magnet leg {2’ which is disposed parallel
to leg 11’, the outer ends of the legs 1, 12’
forming the two poles of the magnet.

As in the modification shown in Figs. 1 and 2,
the contact springs 2’ are seated in narrow glits
21’ formed in the periphery of an inner contact
spring actuating plate 19’ while the ends of con-
tact springs 3’ are seated in the slits 36’, formed
in the periphery of the contact spring actuating
plate 2¢’. The outer end of magnet leg 12’ is cut
away as shown to provide the oppositely disposed
notches 88 and form inner and outer shoulders
87, 88 between which the end portions of the
magnet armatures 89 and 10 are disposed. Ar-
mature 89 has its end cut away to provide a
centrally disposed notch 11 between the spaced
apart fingers 12, 13, the latter fingers being bent
over, as shown in Pig. 4, to provide a face 14
for pivotal engagement with a sharp pivotal sup-
porting edge 15 formed on the magnet leg 12°,
The end of armature 10 is cut away to provide
a narrow tongue 16 which is disposed between the
fingers 12, 13 and has a face in pivotal engage-
ment with supporting edge 15. A spring 11 is
provided with & pore 18 adapted to pass over one
of the screws 41’ which are threaded into the leg
{1a’, the spring peing clamped in position be-
tween the adjusting nuts 49’ each of which snug-
ly engages the SCrew 41’ and is slit through at
$0’. The spring 17 widens out as it approaches
the inner ends of the armatures 69, 10 (see Fig.
5) and is bent over, as shown in Fig. 4, to pro-
vide o wide end portion 719 which engages the
fingers 12, 13 and the tongue 18 for yieldingly
urging the armatures 69, 10 into pivotal engage-
ment with the pivotal edge 15.

In order to support the actuating plate 29, it
is provided with an integral inwardly projecting
lug 80 in which the armature 10 is molded where-
by the latter supports the actuating plate. Simi-
larly, the actuating piate 19’ Is provided with
an integral, outwardly projecting lug 81 in which
the armature 69 is molded, whereby the latter
supports the plate 19’. It is thus apparent that
no additional pivotal bearing supports for the
contact spring actuating plates 19’ and 29’ are
required. In this modification the supporting
finger 54 and the main panel 52’ from which it
extends are formed of metal and the securing
screw 8%’ engages & threaded bore 82 formed in
the magnet core 9’, which is preferably disposed
in contact with the finger 54’. This arrange-
ment causes a large portion of any heat which
may be generated in the coll winding 14’ to be
transferred to the iron core 9’ and, by conduction,
to the finger 54’ and main panel 52’ on which
a plurality of the relays may be mounted in the
manner described.

The relay operates in a manner similar to that
described in connection with the form shown in
Pigs. 1 and 2. Passage of current through the
coil t#4’ causes the outer end of armature 10 to
move to the right and cause the actuating plate
29’ and its connected contact springs 3’ to ro-
tate counter-clockwise. Simultaneously, the out-
er end of armature §9 is drawn to the left, caus-
ing actuating plate 19’ and its contact springs
to rotate clockwise
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ing or transfer of the circuits. Adjustment of
the air gaps between the armatures and pole plece
(1’ is readily secured by adjusting the nuts 49’.

T have described what I belleve to be the best
embodiments of my invention. I do not wish,
however, to be confined to- the embodiments
shown, but what I desire to cover by Letters Pat-
ent is set forth in the appended claims.

I claim:

1, An electrical relay comprising, in combina-
tion, an electromagnet, a set of movable contact |
springs arranged along & circular arc, a second
set of movable contact springs arranged along
a circular arc surrounding and of greater radius
than the first named arc, means actuated by the
electromagnet for moving the first named set of
contact springs simultaneously in one direction
and means actuated by the electromagnet for
moving the second set of contact springs simul-
taneously in the opposite direction.

9. An electrical relay as set forth in claim 1
in which the first and second sets of movable
contact springs are concentrically arranged.

3. An electrical relay comprising in combina-
tion, a supporting base, an electromagnet mount-
ed on sald base, a rotatable actuating member
supported on the electromagnet, a second ro-
tatable actuating member supported on the elec-
tromagnet, & set of contact springs mounted on
said base and having their ends in engagement
with the first named actuating member, a second
set of contact springs mounted on said base and
having their ends in engagement with the sec-
ond named actuating member, and means ener-
gized by the electromagnet for simultaneously ro-
tating the first and second named actuating
members in opposite directions.

4. An electrical relay as set forth in claim 3
in which the rotatable actuating members are
coaxially mounted.

5. An electrical relay as set forth in claim 3
in which each of the actuating members is pro-
vided with a plurality of peripherally arranged
parrow slits in which its contact springs are
seated. )

6. An electrical relay as set forth in claim 3
in which the means energized by the electromag-~
net comprises @ pair of armatures supported on
the electromagnet.

7. An electrical relay as set forth in claim 3
in which the means energized by the electromag-
net comprises & pair of armatures and means for
supporting the armatures on opposite sides of the
electromagnet.

8. An electrical relay as set forth in claim 3
in which the means energized by the electromag-
net comprises & pair of armatures supported on
the electromagnet and independent adjustable
means for adjusting the air gap between each ar-
mature and the electromagnet.

9. An electrical relay as set forth in claim 3
in which the supporting base is formed of mold-
able insulation material and both sets of contact
springs are molded in the insulation material.

10. An electrical relay as set forth in claim H
in which the supporting base comprises a cen-
trally disposed member to which the electromag-
net is secured and a plurality of radially extend-
ing sector shaped members secured to the cen-
tral member, & plurality of contact springs of
each of said sets of springs being secured to each
of the sector shaped members.

11. An electrical relay as set forth in claim 3
in which the supporting base comprises & plu-
rality of sector shaped members formed of mold-
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able insulation material, A plurality of contact
springs of each of sald sets of springs being
molded in each of the sector shaped members.

12. An electrical relay comprising in combina-
tion, a supporting base, an electromagnet sup-
ported on said base, a set of movable contact
springs mounted on said base, a second set of
movable contact springs mounted on said base,
a contact spring actuating plate connected to the
springs of the first set, a second contact spring
actuating plate connected to the springs of the
second set, at least two armatures adapted to be
rotated in opposite directions and means where-
by said armatures support the first and second
named actuating plates respectively.

13. An electrical relay as set forth in claim
12 in which the electromagnet is provided with
a pivotal supporting edge and each armature is
provided with a face in engagement with the
pivotal supporting edge.

14. An electrical relay as set forth in claim 12
in which the electromagnet is provided with a
pivotal supporting edge in alignment with the
centers of the spring actuating plates and esach
armature has a face in engagement with the
pivotal supporting edge,

15. An electrical relay as set forth in claim 12
in which the contact spring actuating plates are
formed of moldable insulation material and the
armatures are molded in the insulation material.

16. An electrical relay as set forth in claim 12
in which the contact spring actuating plates are
provided with integral brojecting lugs formed of
moldable insulation material and the armsatures
are molded in said lugs.

17. An electrical relay as sei forth in claim 12
in which the electromagnet is provided with a
pivotal supporting edge and = recess adjacent
sald edge and each armature has an end portion
disposed in said recess and provided with & face
in engagement with the pivotal supporting edge.

18. A relay device comprising an electromag-
net, a plurality of movable contact springs, a
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plate mounted for rotation and formed of mold-
able insulation material, means connecting the
plate and the contact springs and an armature
molded in said plate and disposed adjacent the
electromagnet,

19. An electrical relay comprising, in combina-
tion, a first set of movable contact springs, a

second set of movable contact springs, & rotat- .

able actuating plate connected to the contact
springs of the first set, a second rotatable actu-
ating plate connected to the contact springs of
the second set and means for simultaneously
rotating said actuating plates in opposite direc-
tions, said means comprising a pair of armatures
disposed between the actuating plates. \

20. An electrical relay comprising in combina-
tion, a supporting base, a flrst set of spaced
contact springs disposed on said supporting base
in the form of a cage, a second set of spaced
contact springs disposed on said supporting base
in the form .of a second cage surrounding the
first cage, and means for simultaneously actuat-
ing the contact springs of the respective sets in
opposite directions.

21, An electrical relay as set forth in claim 20
in which the supporting base is formed of mold-
able insulation material and the contact springs
of both sets are molded in the insulation mate-
rial with their lower ends projecting therefrom.

22. An electrical relay comprising, in combina-.

tion, a supporting base, & first set of spaced con-
tact springs disposed on said base, a second set
of spaced contact springs disposed on said base,
an electromagnet disposed on said base, a pivotal
supporting edge and & pair of armatures connect-
ed to said sets of contact springs and arranged
to actuate them in opposite directions, one of said
armatures being provided with g pair of spaced
apart fingers in contact with the pivotal support-
Ing edge and the other armature being provided
an extended tongue arranged to contact the piv-
otal supporting edge between said spaced fingers.
JOHN N. REYNOLDS,



