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My invention relates to electrical relays.

I will describe certain forms of relays em-
bodying my invention, and will then point
out- the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is
a view showing in vertical section one form
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of relay embodying my invention, and Fig.
2 is a top plan view, with top plate removed,

of the relay shown in Fig. 1. Fig. 8 is a view
10 showing a detail of the relay shown in Figs.
1 and 2. Fig. 4 is a perspective view of the

‘magnetic core and the windings thereon of

the relay shown in Figs. 1 and 2. Fig. 4*
is a top plan view of a portion of the mag-
15 metic core and windings shown in Fig. 4.
Tigs. 5 and 6 are views showing modifica-
tions of the relay shown in Figs. 1 and 2 and
also embodying my invention. o
Similar reference characters refer to simi-

20 lar parts in each of the several views.

Referring first to Figs. 1, 2, 3, 4 and 47,

the relay, which is designated as a whole by

the reference character R, comprises a base-

plate 69 and a top plate 70 spaced apart by
glass sides T1. suy
ports on the base plate 69 is a substantially
U-shaped core 72 of magnetizable material,
such as soft ivon, having confronting pole-
pieces 72* and 72° with an air gap 73 hetween
them. This core is provided with a winding
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comprising two coils 8, 8 surrounding the. -

two pole-pieces; respectively, and usually con-
nected in series when the relay is in use, and
this winding Iwill term the “track” winding

35 of the relay. Tt will be:noted that when

alternating current is supplied to this wind-

ing an alternating flux is created in the core
72 which at any given instant flows in-the
same divection across all parts of the air gap
73. The core is also provided ‘with a second
vinding having two sections 8%, 3 each com-
prising a plurality of superposed bars of
copper or other similar material. These two
sections 3% 8% are mounted on the core on
opposite sides of the air gap and are usually
connected in seriés when the relay is in serv-
ice, each section heing substantially. S-shaped
as best shown in Figs. 1 and 4. “The upper
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of the core, the lower bar rests against the
other vertical ride of the core, and the middle
‘bar of the § passes vertically through' the

Mounted on suitable sup-

har of the 8 rests against one vertical side
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middle of the core. - The two sections 32, 8@
are reversed in relative positions as best
shown in Fig. 4. When alternating current

is supplied to winding 8¢, which I will term
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“the “local” winding of the relay, it will be .

clear that at any given instant magnetic flux.
will flow across air gap 78 in one direction
between the right hand sections of pole-pieces
727 and 72, and in the other direction between

the left-hand sections of these pole “faces:-

The result of this is that when alternmating
currents of the same frequency but displaced
in phase are supplied'to windings 8 and 3% a
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shifting magnetic flux will pass.through air .

gap 73, and the direction of travel of this
flux will be reversed when the polarity of
the current in one winding is reversed swith
respect to the polarity of the current in the
other. -

70

A shaft 22 is mounted to oscillate in suit-,

able bearings carr )
ject upwardly from the base plate 69, and
fixed to this shaft is an operating member

2 of non-magnetic electro-conductive mate-
rial such as aluminum in the form of a vane :

or.disk. This member passes through. the
air gap 73 in core 72, and so is subjected to’
the shifting magnetic field created by alter-
nating currents in the windings on this core.
It follows, of course, that when both wind-
ings 8 and 3* are energized, an electro-mag-

one direction or the other depending on the
relative polarity of the currents in these
windings. ' M O

It will be observed that with this arrange-
ment the number of turns in the S-shaped
winding 8 is very small compared with the
number of turns in winding 8. If, therefore,
the two windings are to produce a compar-
able number. of ‘ampere-turns, the current

ted by posts 67.which pro- -

netic torque will be exerted on member 2 i -
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through winding 3* must be correspondingly -

great. . In practice the current actually ve-
quired in this winding is of the magnitude of
several hundred amperes.: As shown in the.
drawing the immediate source of this cur-
rent is the secondary winding of a special
transformer ) which is placed as close as
possible to the windizg 3* in order to réduce :
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losses in connections and in this . instance-is:

mounted within the relay case 69. . The gec-

ondary of this transformer ¢omprises a sin-.
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~one or both of the stator windings 3,
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© Fig. 8) and projecting into
two pins 14 and 15 respectively,

member.

“or back contacts.-

“block 20 or a fixed

2

gle turn and the primary winding is supplied
with alternating signaling current by any
suitable means.

Located above the vane 2 are

carrying rocker arms 4 and B, pivotally

mounted in brackets suspended from the top

plate 70 of the relay. Attached to rocker
arm 4 is a horizontal bar 6 the free end of
which is pivotally connected with a vertical-
ly disposed hink 9. Similarly, attached to
rocker arm 5 ig a horizontal bar 7 the free
end of which is pivotally attached to link 8.
The lower ends of the links 8 and 9 ave pro-
vided with slots 12 and 13, respectively, (see
these slots are
which pins
are movable with the member 2 and are
located on opposite sides of the axis of the
As here shown, these pins pass
through a slotted block 74 which is attached
to the member 2 and the shaft 2= ‘
Rocker arm 4 controls a set of contacts
of which only two are shown in the drawing.
One of these contacts comprises a spring 18
attached to the rocker arm 4 and cooperating
with a fixed contact block 32, and this I will
call the normal contact. The other contact
comprises a spring 17 attached to the rocker
arm and co-operating with a fixed contact
block 83; this I will term one of the middle
The rocker arm 5 likewise
controls a set of contacts of which only two
are shown in the drawing. These contacts
comprise a spring 19 attached to the rocker
arm and co-operating with a fixed contact
block 21 depending upon
the position of the rocker arm. Contact
19—91 T will term a reverse contact, and con-
tact 19—20 I will terni one of the middle or
back contacts of the relay. It is understood
that each rocker arm may be provided with a
plurality of contacts similar to those shown
in Fig. 1, and in Fig. 7 where a plurality of
such contacts are shown, the exponents “a”,
“p? and “c” are used to designate the several

“contacts of each set.

The two rocker arms 4 and 5 are provided
with counterweights 10 and 11 respectively
which bias these arms to such positions that
the middle or back contacts 17—338 and 19—
90 are closed. - ,

Fach rocker arm 4 and 5 also carries a bar
80 which co-acts with adjustable front and
back stop serews in a fixed block 81, whereby
the swinging motion of the arm ig restricted

‘to the desired limits.

The operation of the relay shown in Fig. 1,
as thus far described, is as follows: When
3% are
de-energized, there is, of course, no electro-

* magnetic_torque on the movable member 2,

and this member is then held in the position
in which it is shown by the action of the

~counterweights 10 and 11 on the rocker arms

4 and 5. The back contacts 17—33 and

two contact.
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19-—90 are then closed, whereas both the
normal and reverse contacts are open. I will
now assume that both stator windings 8 and
3= become energized by currents of such rela-
tive polarity that a torque is exerted on mem-
ber 2 in clockwise direction as viewed in
Tig. 1. When the memiber moves in that
direction pin 15 drives link 9 downwardly,
whereas pin 14 moves freely upwardly in the
olot 12 in link 8. The downward movement
of link 9 causes the counterweight 11 to rise
and slso swings the rocker arm 4 in clock-
wise direction, thereby opening the back con-
tact 17—33 and closing the normal contact
18--892. The member 2 continues its move-
ment until the force exerted by the normal
contact plus the torque due to counterweight
10 is equal to the electromagnetic torque ex-
erted on the member. It will be observed
that during such operation of the member 2
the contachs. controlled by the rocker arm 5
are not affected. As soon as one or both of
the stator windings become de-energized, the
member 2 will be restored to its biased or
initial position by the action of counter-
weight 10.

T will now assurie that the relative polari-
tios of the curvents of the stator windings 3
and 8¢ ave such as to swing member 2 in
connter-clockwise direction.  Pin 14 then
drives link 8 downwardly whereas pin 15
moves freely upwardly in the slot 13. The
downward movement of link 8 raises counter-
weight 11 from its stop and swings the
rocker arm 5 in counter-clockwise direction,
thereby opening the back contact 19-—20 and
closing the reverse contact 19—21. During
this operation of the member 2 the. contacts
controlled by rocker arm.4 are not affected.
When torque is removed from the member 2,
this member is restored to its biased position
by the action of the counterweight 11.

Referring now to Fig. 5, the relay shown
herein is the same as that shown in Figs. 1
to 4, with the addition of an auxiliary con-
tact 23—24 comprising a fixed contact mem-
her 24 and a contact spring 23 mounted on
insulating studs 22" fixed to. a member 22.
Member 92 is attached to an arm 29 which is
pivotally mounted at point 22%, and also at-
tached to the arm 29 is a bar 25 carTying a
spring 26 the free end of which is provided
with a roller 27. Roller 27 co-operates with
a cam 28 fixed to the shafé on which the mov-
able member 2 is mounted. Arm 29 carries
two weights 29°, 29, so that this arm together
with the weights constitutes an inertia device
for causing retarded opervation of contacts
93-—94. When the movable member 2 is in

its biased or middle position, the roller 27 is.
this condi-

raised by the cam 28 and under
tion the avxiliary contact 28—24 is closed.
When the movable member- 2 is swung in
either direction from its biased position,

1

roller 27 is veleased by the cam 28, where-
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upon the auxiliary contact swings to the open:

position due to the weight of bar 25. I will
now assume that the member 2 inakes a con-
tinuous movement from one extreme position
to the other. 'During such movement the
roller 27 is raised momentarily by the cam
28, but owing to the effect of the inertia de-
vice 29—29* the auxiliary contact 23—24
does not close, so that the only effect of rais-
ing the roller 27 is to bend the spring 26.
It will be seen, therefore, that when member
2 is'in its biased position contact 28-—-24 is
closed, when the ‘member 2 moves to either
extreme position this.contact opens, and this

contact’ does not close during continuous

movement of ‘the member 2 from either ex-
treme position to the other. :
It will be observed that when the member
2 swings in either direction from its biased
position, the only force tending to oppose
movement of the member is the force exerted
by counterweight 10.or 11, and so it follows
that the relay requires no more operating
erergy than if the auxiliary contact 23-—94
were not provided. : :
Referring now to Fig. 6, the relay shown
in this view is the same as that shown in Fig,
5 except for a modified structure for con-
trolling the auxiliary contact 23—24. In

- I'ig. 6 the movable spring member 23 of this

contact is attached to an arm 22 which in turn
is fixed to a Z-shaped armature 83 operating
in a magnetizable core 82. The core 82 is
provided with a winding 84 which is included
in a circuit with a suitable source of current
the terminals of which are designated B and
O in the drawing. This circuit is controlled
by a contact 85 governed by the cam 28 and
roller 27 in such manner that the contact is
open when the member 2 is in its middle or
biased position, and closed when this mem-
ber swings to either extreme position, . -

The Z-armature 83 and arm 292 are biased
to such position that contact 23—24 is closed,
but when winding 84 is cnergized the arma-
ture 83 swings to such position that this con-
tact isopen.  Owing to the sluggish action of
armature 83, however, the operation is such
that when contact 85 opens momentarily: dur-
ing a continuous movement of member 2 from
either extreme position to the other, a com-
plete movement of armature 83 will not cccur
and so contact 23—24 will not close. -

It should be pointed. out that the-relay
shown in Fig. 6 requires no more operating
energy from the track circuit than'if contact
25—24- were not  provided. A certain
amount of additional energy is; of course, re-
quired for the operation of the Z-armature,

but this energy may be supplied from a local.

source and does not. increase the
from the track circuit.. ST

Although T have herein shown  and 'de-
scribed only a few forms of relays embodying
my invention; it is understood that various

power drawn

3

changes  and modifications may be - made

therein. within the scope of the appended
claims without departing from the spirit and
scope of my invention. - : S

Having thus described my invention, what
I claim is: . s BRI

1. A relay comprising two rocker arms
cach biasedl to one position, an:operating
member pivotally mounted to'swing in oppo-

site directions from a middle position, fwo 73

links operatively connected with said two
rocker arms respectively and each provided
with a slot, two pins'moving with said oper-
ating member and projecting into said two
slots respectively and so arranged that when-
the member moves-in either direction from
its middle position one pin or the other pulls
its associated link to move the associated
rocker arm in opposition to its biasing force

while the remaining pin slides idly in the slot %

of its associated link, and contacts controlled
by said rocksr arms. : '

30

o s
L

2.- A relay comprising two. rocker arms

each biased to one position, an .operating
member mounted to move in opposite direc-
tions from a middle position, means inter-
posed between said member and said arms
for moving one arm in opposition to its bias
when the member moves in one direction. from
its middle position and for moving the other
aI'm in opposition to its bias when the mem:
ber moves in.the other direction from its
middle position, and two contacts. controlled
by each rocker arm one of which contacts is
closed when the arm ig in its biased position
and. the -other of which contacts is. closed
when the arm is moved in opposition to its
bias. : o
3. A relay comprising an operating mem-

ber biased to a middle position and movable
in opposite directions therefrom to two ex-
treme positions, two sets of contacts each set
including a normally closed and a normally
open contact; means -operating ‘when ‘said
member moves to one ‘extreme position to
open the normally closed contact and close
the normally open contact of one set, means

‘operating when said member moves to the.

other extreme position to open the normal-
Ly closed contact and close the normally open
contact of the other set, an avxiliary contact
open when said member occupies either ex-
treme position and closed when said member
occupies its biased position, and means for
preventing momentary closure of gaid aux-
iliary contact during continuous. movement

a0

,-
it
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105

of said member from one extreme position -

tothe other. .- - . . e

4. A relay, comprising a core of magnetiz-
able material having confronting pole-faces,
2 winding on said ccre for inducing mag-
netic flux in one direction-throughout.the en-.
tire core, asecond winding on said core for

inducing magnetic flux in one direction in a-

portion of th‘e core and in the opposite direct e
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tion in another portion of the core, an oper-.

ating member of non-magnetizable elec-

tro-conductive material mounted to move be--

tween said pole-faces, and a_contact con-
trolled by said operating member.

- 5. A relay comprising a core of magnetiz-
able material having confronting pole-faces,
an operating member of ‘non-magnetizable
electro-conductive material mounted to move
in the air gap between said pole-faces, means
for creating an alternating magnetic flux
which at any given instant flows in the same
direction from all parts of one pole-face to
all parts of the other pole-face, means for
creating a second alternating magnetic flux
which at any given instant flows in one di-

rection from a portion of one pule-face to the
confronting portion of the other pole-face:

and in the opposite direction from the re-

mainder of the first pole-face to the remain-

der of the second pole-face, and a contact con-
trolled by said operating member.

6. A relay comprising a core of magnet-
izable material having confronting pole-
faces, an operating member of non-magnetiz-
able electro-conductive material mounted to
move in the air gap between said pole-faces,
means for creating an alternating magnetic
flux which at any given instant flows in the
same direction from all parts of one pole-
face to all parts of the other pole-face, a
winding comprising two “substantially S-
shaped members connected in series and lo-
cated on said core on opposite sides of said
air gap in such manner that the two mem-

bers are reversed in positions, and a contact

controlled by said operating member.

7. A relay comprising two rocker arms
each biased fo one positon, an operating mem-
ber mounted to move in opposite directions
from a middle position, means interposed be-
tween said member and said arms for moving
one arm in opposition to its bias when the
member moves in one direction from its mid-
dle position and for moving the other arm in
opposition to its bias when the member moves
in the other direction from its middle posi-
tion, contacts controlled by said rocker arms,
an auxiliary contact open when said member
occupies either extreme position and closed
when said member is at rest in its middle posi-
tion, and inertia means for preventing said
auxiliary contact from closing during con-
tinuous movement of said operating member
through its middle position. ‘

8. A relay comprising two rocker arms

each biased to one position, an operating
member mounted to move in opposite direc-

“tions from a middle position, means inter-

posed between said member and said arms for
moving one arm in opposition to its bias'when
the member moves in one direction from its
middle position and for moving the other

arm in opposition to its bias when the mem-

ber moves in the other direction from its mid-

1,682,749

dle position, contacts controlled by said rock-
er arms, an auxiliary contact biased to the
closed position, an electromagnet, a Z-arma-
ture controlled by said electromagnet and
operating to open said auxiliary contact when
said electromagnet is energized, and means
for energizing said electromagnet when said
operating member moves away from its mid-
dle position, the operation of said Z-armature
being sufficiently sluggish to prevent said
auxiliary contact from closing during a con-
tinuous movement of said operating member
through its middle position. R

9. A relay comprisng an operating mem-
Ler biased to a middle position, and movable
in opposite
treme positions, contacts controlled by said
member, an auxiliary contact biased to the
closed position, a slow acting electric motor
for opening sald contact, and means for- en-
ergizing said motor when said member occu-
pies either estreme position. :

10. A relay comprising an operating mem-
ber biased to a middle position and movable
in opposite directions therefrom to two ex-
treme positions, contacts controlled by said

member, an auxiliary contact biased to the

closed position, an electromagnet, a Z-arma-

ture controlled by said electromagnet and

operating to open said auxiliary contact when
said electromagnet is energized, and means
for energizing said electromagnet when said
operating member moves away from its mid-
dle position, the operation of said Z-arma-
ture ‘being -sufficiently sluggish “to prevent
said auxiliary contact from closing during a
continuous movement of said operating mem-
ber through its middle position.

- 11. A relay comprising an operating memn-
ber biased to a middle position and movable
in opposite directions therefrom to two cx-
treme positions, contacts controlled by said
member, a cam operatively connected with
said operating member, a followex controlled
by said cam, and an auxiliary contact con-
trolled by said follower. -

12. A Telay comprising a suitable case, a
core of magnetizable material having con-
fronting pole faces and mounted in said case,
a winding on said core for inducing magnetic
flux in one direction throughout the entirve
core, a second winding on said core for in-.
ducing magnetic flux In one direction in a
portion of the core, means contained in said

case for supplying current to said second -

winding, an operating member of nonmag-
netizable electro-conducting material mount-
ed to move between said pole-faces and a con-
tact controlled by said operating member.

13. A relay comprising a suitable case, a
cove of magnetizable material having con-
fronting pole-faces and mounted in said case,
a winding on said core for inducing magnetic
flux in one direction throughout the entire
core, a second winding on said core for in-

70

80

directions therefrom to two ex- .
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ducing magnetic flux in one direction in a
portion of the core, a transformer contained
in said case for supplying alternating cur-
rent to said second winding, an operating
member of non-magnetizable - electro-con-
ducting material mounted to move between

said pole-faces and a contact controlled by -

said operating member,

14. A relay comprising a core of magret-
izable material having confronting pole-
faces, an operating member of non-magnet-
izable electro-conductive material mounted
to move in the air. gap between said pole-
faces, means for creating an alternating mag-
netic flux which at any given instant flows
in the same direction from all parts of one
pole-face to all parts of the other pole-face,

“means located adjacent said relay for sup-

plying alternating current to said winding
and a contact controlled by said operating
member., /

15. A relay comprising a core of mag-
netizable material having confronting pole-
faces, an operating member of non-magnet-
izable electro-conductive material mounted
to move in the air gap between said pole-
faces, means for creating an alternating mag-
netic flux which at any given instant flows in
the same direction from all parts of one pole-
face to all parts of the other pole-face, a
transformer having a secondary comprising
a very few turns for supplying alternating
current to said winding, and a contact con-
trolled by said operating member. . -

16. A relay comprising a core of magnetiz-
able material having confronting pole-faces,

~an operating member of non-magnetizable

40

electro-conductive material mounted to move
in the air gap between said pole-faces, means
for creating an alternating magnetic flux
which at any given instant flows 1n the same
direction from all parts of one pole-face to
all parts of the other pole-face, a transformer
located adjacent said relay and having one
turn in its secondary for supplying alternat-

5

ing current to said winding, and a contact
controlled by said operating member.

17. A relay ‘comprising two rocker arms
each biased to one position, an operating

member mounted to move in opposite direc--

tions from a middle position, means inter-
posed between said member and said arms

“for moving one arm in opposition to its bias

when the member moves in one direction
from its middle position and for moving the
other arm in opposition to its bias when the
member moves in the other direction from its
middle position, auxiliary contacts con-
trolled by said rocker arms, an auxiliary con-
tact controlled by said operating member,
sald auxiliary contact being open when said
member is in either extreme position and
closed when said member is at rest in its
biased position,. and means for preventing

said auxiliary contact from closing momen-

tarily during continuous movement of the
operating member through its middle posi-
tion. ' S

18. A relay comprising an operating mem-

ber biased to a middle position and movable ;

In opposite directions therefrom to two ex-
treme positions, contacts controlled by said
member, a cam operatively connected with
said. operating member, a follower controlled
by said cam, a circuit controller operated by
said follower, and an auxiliary. contact con-
trolled by said cireuit controller.

19. A relay comprising an operating mein-
ber biased to a middle position and movable
in opposite directions therefrom to two ex-
treme positions, contacts controlled by said

-member, a cam operatively connected with

said operating member, a follower controlled
by said cam, a cireuit controller operated by
said foillower, a slow acting electric motor
controlled by said circuit controller, and an
auxiliary contact controlled by said motor.
In testimony whereof I affix my signature.

ROBERT M. GILSON,
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