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This invention relates to relays and more par-
ticularly to relays of the oscillating armature
type particularly adapted to flash signal lights at
highway crossings upon the approach of a rail-
way train.

It is proposed in accordance with the present
invention to provide a relay having a center
pivoted armature operable to either of two posi-
tions according to the energization of either of
two electro-magnets wherein an oscillation con-
trolling means actuated by the center pivoted
armature is arranged to select the energization
of the electro-magnets in a manner to provide

“improved oscillatory operation of the armature.
15

More specifically, it is proposed to provide a
control contact arrangement operated by the
armature to shift the energization of the relay
from one operating magnet to the other, which
control contact arrangement provides reliable
and positive starting of the armature oscillation
and a uniform and constant rate of oscillation.
Other objects include the provision of an oscil-
lating relay having a control contact arranged to
reduce to a minimum the arcing in making and
breaking electrical circuits and to obtain maxi-
mum efficiency of operation by an arrangement
offering a minimum amount of friction and re-
quiring a2 minimum number of ampere turns to
start and operate the armature.

Still other objects, purpeses and characteris-
tic features of the present invention will appear
as the idescription thereof progresses, during
which references will be made to the accompany-
ing drawing, in which:—

Fig. 1 is a front elevational view of a relay
structure embodying the present invention

wherein certain parts have been shown diagram- .

matically and other parts have been sectioned
or broken away to more clearly show:the con-
struction thereof.

Fig. 2 is a side elevational sectional view of
the relay structure shown in Fig. 1 and also hav-
ing certain parts broken away and other parts
removed.

Referring to the accompanying drawing, the
arrangement illustrated as embodying the pres-
ent invention is constructed to conform with the
requirements of railway signalling practice, and
the porticn of the relay construction which em-
bodies the major portion of the present inven-
tion is shown in greater detail than certain other
parts which may for example be arranged in the
manner illustrated in Patent No. 1,969,065
granted on August 7, 1934 to O. S. Field. The
various parts of the relay illustrated herein are

(OL 172—126)

carried by a top plate 3 of insulating material
stich as bakelite or the like, the electro-magnetic
structure being arranged above the plate 3 while
the armature and various contacts operated
thereby are carried below and enclosed by a glass
case (not shown) in accordance with the usual
construction. '

The electro-magnétic construction comprises
two outer cores 4 and 5 carrying windings € and
1 respectively and a center core 8, the cores 4,
5 and 8 being all magnetically joined at their
upper ends by a strap 9 clamped through by bolts
10. The cores 4, 5 and 8 extend through the top
plate 3 and terminate in enlarged pole pieces 14,
15 and 18 respeciively, the magnetic structure
including these cores being supported on the
top plate 3 by screws not shown herein passing
through the plate 3 into the pole pieces {4, 15
and 18. '

An armature 20 is arranged beneath the en-
arged pole pieces so that, when in its position
illustrated in PFig. 1, the pole pieces (4 and 18
are magnetically joined thereby and is oper-
able about a center pivoting means to magnet-
ically bridge pole pieces !H and {8. The arma-
ture 20 is attached to a cradle member 22 by
screws 23 as shown in Fig. 2, and a semi-resil-
ient strip 24 is provided to separate the armature
20 from the cradle mempber 22 as shown.

The cradle member 22 is provided with up-
wardly extending lugs 28 and 26, the lug 26 car-
rying a trunnion pin 28 adjustably clamped there-
in by screw 29 as shown in Fig. 1, and the lug 25
carries a' trunnion pin 27 also clamped therein
in the same manner. An inwardly extending re-
duced end of the trunnion pin 28 rotatably fits
within a bearing in the end of an elongated spac-
ing screw 30 threaded into the pole pieces 18, and
in a similar manner, the reduced end of trunnion
pin 27 is rotatably held by a shorter spacing screw
%1 also threaded into the pole piece {8. In this
manner it will be obvious that the cradle mem-
ber 22 is pivotally supported from the center core
{8 in a manner to permit the armature 20 to
freely operate into engagement with either pole
piece 14 or {5.

The contact arrangement for controlling exter-
nal circuits in accordance with the operation of
armature 20 has herein been shown in as simple
a manner as possible, it being understood that an
arrangement similar to that shown in Patent No.
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rangement however comprises movable contact
fingers 33 and 34 clamped, together with their
respective re-enforcing spring arrangement 39,
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to an insulating block 85 by through bolts 36 as
shown in Fig. 2. The insulating block 35 is
fixed to a downwardly extending arm 37 integral
with the cradle member 22 by through bolts 38,
and it is clear that the number of contacts oper-
ated by the armature 20 may be increased to
satisfy the demands of the particular application
by other insulating contact carrying blocks simi-
lar to 85 mounted for example on the opposite
side of the arm 37. -

The contact fingers 33 and 34 are engageable
with respective fixed back contacts 46, which
contacts 40 are adjustably carried by arms 4f.
The arms 4! are broken away in Fig. 1, but it
is understood that they are held by terminal
bosts to the top plate 3 in the usual manner.
Fixed front contacts coacting with the movable
fingers 33 and 34 miay of course be provided also
if required, and it is understood that the fingers
33 and 34 are to be connected by flexible leads to
terminal posts on plate 3 in accordance with the
usual practice. - :

The control contact arrangement operable to
effect oscillation of the armature 20 during ener-
gization of the present relay is provided in ac-

" cordance with the present invention by a U-

30

shaped bracket 45, the upper enids of the bracket
4% being carried rotatably on screws 46 thresded
into the cradle member 22 at points directly be-
neath the location of the trunnion pins 21 and
28. A hollow arm 47 integral with the member
22 extends downwardly therefrom and houses a
compression spring 48 acting upon a cylindrical
rlunger 49,

- an upper knife-edge of a toggle link 50, and a
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lowsr knife-edge of this toggle link 58 enters g
V-shaped upper end of a bearing member 51 ,
which bearing member 51 is clamped to the
bracket 45 by screws 52 passing therethrough and
threaded into-a retaining member 53.

A triangular shaped member 55 is riveted to the
back upright portion of the bracket 45 as shown
in Fig. 2 and carries a contact holding strip 56
having its ends bent forwardly around the edges
cf member 55 to hold low resistance contacts 51
at each end thereof. The contacts 57 are en-
gageable with respective low resistance contact
surfaces B8 carried by the lower ends of vertical
contact fingers 89 and 61, The contact fingers
€9 and 8! are riveted to downwardly extending
rigid arms 82 and 58 which are in turn attached
to the top plate 3 by bolts 64. The lower ends of
the arms 62 and 63 carry screws 65 threaded
thersthrough to engage the associated fingers 60

contact fingers 6% and §! may be adjustably posi-
ticned relative to their cooperating contacts 57,
and the adjusted position of screws 68 may be
retained by locking nuts 686. )

The contact fingers 6@ and 61 are adjusted to
positions ‘effective to hold the. degree of travel
of bracket 45 within certain limits;. which degree
of travel is necessarily less than that of its actuat-
ing arm 45. For example, the finger 6{ in Fig. 1
is so adjusted that the arrested position of the
bracket £5 pesitions the toggle link 50 at a cer-
tain obligue angle, which angle - is such that
the pressure between. contacts 57 and 58 pro-

vided by the horizontal component of the force.

transmitted from spring 48 through 1link 50
effects a low resistance electrical connection,
In describing the operation of the present relay,

it will be considered that (+) potential of energy
is applied to wire 70 in Fig. 1 and (—) or op-

The plunger 49 is V-shaped at its
29: lower end as shown in Fig. 1 whereby to receive
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posite potential is applied to wire 7{, so that
with the relay in its illustrated position, current
flows from (+) on wire 79, through wire 12,
contact 58 clozed contact finger 6!, wire 18,
through coil 7 to (—) in wire 7{. In other words,
the illustrated position of bracket 45 engages
contact 37 with contact finger 8! which shunts
coil 6§ and allows current to flow in coil 7 only,
thus producing flux flowing from the lower end
of core 5, through the right hand side of armature
20, upwardly through core 8, and through strap

.8 back to the upper end of core- 5.

This flux cbviously attracts the right hand end
of armature 28 toward pole piece {5 so as to rock
the armature 28 about its center pivot pins 27 and
€8 in a counter-clockwise direction as viewed in
Fig. 1. The downwardly extending arm 47 of
the cradle member 22 is then moved to the right
by this movement of armature 28, whereby it is
obvious that the toggle link 50 is first operated
toward a vertical position which increases the
distance between plunger 49 and bracket 45, or in

other words, the plunger 48 is moved upwardly to

compress spring 48 until the link 58 reaches a
vertical position. When the link 58 moves beyond
its vertical position, it is obvicus that the hori-
zoutal component of the force transmitted there-

through from spring 48 to bracket 45 is reversed.

in.its direction, thereby snapping the lower end of
bracket 45 to.the left to a position wherein con-
tact E7 engages contact finger 60,

The contact finger 88 is adjusted to stop the
bracket 45 in a position wherein the link 50 is at
an oblique angle but slanting in g direction op-
posite from that illustrated. It is clear then that
the contact fingers 80 and 6! should be so ad-
justed that the angle of vertical displacement of
link 88 is equal at the two extreme positions of
armature 28, and it is.of course necessary to
mainiain. the total travel of bracket 45 less than
the. total travel of arm &7,

The disengagement of contact 57 from contact

finger i cbviously removes the shunt from coil 8,

but the engagement of contact 57 with contact
finger 68 immediately establishes a circuit from
(4-) on wire 18, through coil 8, wire 78, through

" contact 57 .closed on contact finger 89, wire 14,

to (~) on.wire Tf. It will then be clear that
when-armature 20 has operated into engagement
with pole piece {8, coil 7 is shunted thereby allow-
ing coil 8 to produce flux flowing from the upper
end of core £, through strap -9, downwardly
through core 8, through the left hand end of
armature 28 and back to the lower end of core
4, thereby attracting the left hand end of arma-
ture 29 toward pole piece 184 and operating the
armature in a clockwise direction back to its
illustrated position. .

_It will-of course be clear that during the first
part of the travel of armature 28 toward pole
piece 4, the lower end of arm 47 moves to the
left and operates link 50 toward a vertical posi-
tion thereby again comprising spring 48. When
the link 88 has passed beyond its vertical position,
the horizontal component of the force transmit-
ted therethrough from spring 48 to bracket 45 is
again reversed in its direction, thereby snapping
the bracket 45 to the left to-engage contact 57
with contact finger 68 as illustrated. The con-
tact fingers 33 and 84 are of course operated di-
rectly by the armature.20 to engage and disen-~

gage their associated fixed contacts 48 to therepy-

make -and break various external electrical cir-
cuits.

In this manner, it is obvious that the armature’
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20 is operated first into one position and then
into the other due to the selective shunting of the
operating coils 6 and T by the control contact
arrangement operated by the armature, and it
may be seen from the foregoing description of
the flux paths involved in operating the arma-
fure 8 from one position to the other that the
coils 6 and T are so arranged that flux flows first
in one direction and then in the other through
the center core 8. Consequently in order to hold
the rate of cperation of armature 20 within cer-
tain desired limits, a plurality of short-circuited
washers 17 of non-magnetic material are placed
around core 8, which act in the usual manner to
retard any change in flux flowing in core 8. It
will be obvious that the washers 17T will be effec-
tive to retard the rate of operation of armature
28 by delaying the reversal of the direction of
flux in core 8, and of course the rate of operation
of armature 20 may be conveniently decreased by
adding meore washers or may be increased by re-
moving one or more of washers 17 from core 8.

A relay of the oscillating-armature type has
thus been provided, wherein a center pivoted
armature is operable in one direction in response
to the flow of current in one electro-magnet and
is operable in the other direction in response to
the flow of current in another electro-magnet,
and wherein an armature-operated contact is ar-
ranged to shift the flow of current from one mag-
net to another in a manner to effect oscillation
of the armature,

An important feature of the present invention
is the provision of an oscillation-controlling con-
tact which retains one set of contacts closed until
the armature has nearly completed the asso-
ciated direction of movement and shifts its posi-
tion to close a different set of contacts prepara-
tory for the opposite direction of armature move-
ment only after the armature has completed near-
iy all of its travel, thereby providing a positive
and uniform rate of operation and a more effi-
cient ralay structure. Specifically, it may be seen
from the particular form illustrated that this
feature is provided by an arrangement whereby
the contact 57 is not moved in response to the
first part of movement of armature 20, but rather
the contact 57 is moved only after the toggle link
B8 has operated beyond its vertical position, and
the position ¢f bracket 45 allows the link 50 to
assume a vertical position only when the arma-
ture has nearly completed its travel.

Ancther important feature of the present in-
vention is the arrangement of an oscillation con-
trolling contact which remains in its last operated
position upon de-energization of the relay, and
when in such last operated position exerts suffi-
cient pressure upon the fixed contact engaged
thereby to permit positive and reliable starting
upon subseguent energization of the relay. It
will also be obvious that an arrangement has been
provided wherein a pressure which provides a
low resistance connection between the movable
and stationary osciliation controlling contacts is
maintained as the armature moves through the
greater part of its travel or until the movable
contact is operated, and the snap operation of
this movable contact of course acts in the usual
manner 1o reduce arcing in breaking the electri-
cal circuit therethrough. Attention is also di-
rected to the arrangement of knife-edge bearings
in the toggle arrangement whereby wear and fric-
tion are reduced to a minimum to provide a more
substantial and efficient device,

The above rather specific description of one

3

form of the present invention is given solely by
way of example, and is not intended in any man-
ner whatscever in a limiting sense. It is further
to be understood that various modifications,
adaptations and alterations may be applied to the

-specific form shown without departing from the

spirit or scope of the present invention, except as
limited by the appended claims.

What I claim is:—

1. In a relay of the oscillating armature type,
a pivoted armature, two electro-magnets one on
each side of the pivotal axis of the armature
whereby the armature is swung in one direction
or the other according to the selective energiza-
tion of the electro-magnets, a contact-operating
arm for effecting alternate energization of the
electro-magnets, an actuating arm on the arma-
ture, a rigid biased toggle link operatively con-
necting the contact-operating arm and the actu-
ating arm, said toggle link being arranged to
snap operate the contact-operating arm only
during the latter quarter portion of the travel of
the actuating arm and in an opposite direction
to said travel.

2. In a relay of the oscillating armature type,
a pivoted armature, two electro-magnets one on
each side of the pivotal axis of the armature
whereby the armature is swung in one direction
or the other according to the selective energiza-
tion of the electro-magnets, an actuating arm on
the armature, a contact-operating arm for ef-
fecting ailternate energization of the electro-
magnets, and pivoted to the actuating arm on
the armature, a toggle link connecting the con-
tact-operating arm and the actuating arm, and
biasing means acting on the toggle link in a man-
ner to snap-operate the contact-operating arm
in a direction opposite to the direction of move-
ment of the actuating arm during a movement
of the toggle link through a center-position.

3. In a relay of the oscillating armature type,
a center pivoted armature, two electro-magnets
for operating the armature to oppositely disposed
positions, a movable contact coacting with two
fixed contacts to selectively energize either of the
electro-magnets, an sactuating arm extending
from the armature, a rigid toggle member ex-
tending from the actuating arm to the movable
contact member, and a biasing means compress-
ing the toggle member and operating the toggle

_ member into one ohlique position at one position

of the armature whereby to engage the movable
contact with one fixed contact and operating the
toggle member into an opposite oblique position
at the other position of the armature whereby to
engage the movable contact with the other fixed
contact.

4. In a relay of the oscillating-armature type,
a center pivoted armature, two electro-magnets
for operating the armature to oppositely dis-
posed positions, a pivoted movable contact car-
ried by the armature and coacting with two fixed
contacts to selectively energize either of the elec-
tro-magnets, an actuating arm extending toward
the movable contact from the armature, a rigid
knife-edge toggle member extending from the
actuating arm to the movable contact, and a
biasing means in the actuating arm operating
the toggle member into one oblique position at
one position of the armature whereby to engage
the movable contact with one fixed contact and
operating the toggle member into an opposite
oblique position at the other position of the ar-
mature whereby to engage the movable contact
with the other fixed contact.
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-5. In a relay, a center-pivoted armature, two
electro-magnets one on each side of the pivotal
axis of the armature whereby the armature is
operated in either direction according to the se-
lective energization of the electro-magnets, a
downwardly extending arm operated directly by
the armature, a bracket pivotably mounted on the
arm and extending around the lower end of the
arm, two fixed contacts limiting the travel of
the bracket, a toggle link extending between the
lower end of the actuating arm and the lower
end of the bracket, and biasing means acting on
the toggle link to snap-operate the bracket be-
tween the two fixed contacts in a direction oppo-
site to.the movement of the actuating arm.

6. In g relay, a contact arm operable to definite
positions either side of a center line, an actuating
arm operable to definite positions either side of
the ‘same center line and operable a greater
degree than the contact arm, toggle means con-
necting the contact arm with the actuating arm,
and a compression biasing means in the actu-
ating arm acting on the contact arm through the
toggle means, whereby the contact arm is oper-
ated by a movement of the actuating arm beyond
a position wherein the actuating arm aligns with
the.contact arm.

7. In a relay, an armature, coils for operating
the armature, a pivoted contact arm operable to
two extreme positions for controlling the coils,
an actuating arm operable by the armature to
two extreme positions, a rigid toggle link con-
nection between the two arms, means in com-
pression biasing the toggle link and urging the
two arms apart, the connection being arranged
so that the biased toggle connection causes oper-
ation of the contact arm only during the last
portion of the travel of the actuating arm.

8. In a relay, in combination, a pivoted arma-
ture movable to two extreme positions, an actu-
ating arm on the armature, an actuated arm, a
rigid link pivotally connecting the two arms, and
a compression biasing means maintaining the
link under compression.

9. In a relay, in combination, operating coils
for operating an armature, a pivoted armature
movable by the coils to two extreme positions, an
actuating arm on the armature, an actuated arm
pivoted to the actuating arm, a rigid link pivotally
connecting the two arms, and a compression bias-
ing means maintaining the link under compres-
sion.

2,097,786

10. In a relay, in combination, & pivoted arma-
ture, electro-magnets for operating the armature
to two extreme positions, an actuating arm on
the armature, an actuated arm pivoted to the
actuating arm, enérgizing circuits for the electro-
magnets controlled by the actuated arm, a rigid
link pivotally connecting the two arms, and a
compression biasing means maintaining the link
under compression whereby the electro-magnet
energizing circuits are controlled only at the end
of movement of the armature.

11. In a relay, in combination, a pivoted arma-
ture, electro-magnets for operating the armature
to two extreme positions, an actuating arm on
the armature, an actuated arm pivoted to the
actuating arm, energizing circuits for the electro-
magnets controlled by the actuated arm, a rigid
link - pivotally connecting the two arms, and a
compression biasing means maintaining the link
under compression whereby the electro-magnet
energizing circuits are controlled only at the end
of movement of the armature.

12. In a relay of the oscillating-armature type,
a center pivoted armature, two electro-magnets
for operating the armature to oppositely disposed
positicns, a pivoted movable contact coacting with

two fixed contacts to selectively energize either-

of the electro-magnets, an actuating arm extend-
ing toward the movable contact from the arma-
ture, a toggle member extending from the actuat-
ing ‘arm to the movable contact, and a biasing
means cperating the toggle member into one
oblique position at one position of the armature
whereby to engage the movable contact with one
fixed contact and opsrating the toggle member
into an ‘opposite cblique position at the other
Dbosition of the armature whereby to engage the
movakle contact with the other fixed contact.

13. In a relay, in combination, an oscillating
armature, a pivoted movable contact carried by
the armature, an actuating arm extending from
the armature toward the movable contact, a rigid
toggle member extending from the actuating arm
to the movable contact, and 2 biasing means in
the actuating arm operating the toggle member
into one obligue position of the armature, and
into an opposite oblique position at the other posi-
tion of the armature.
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