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" This invention relates to relays and its ob-

Ject is to improve the operating characteris-
tics and efficiency of electro-polarized relays.

 Heretofore polarized relays have been
known having a magnetic structure compris-
ing two corés forming a closed magnetic cir-

cuit, an armature and a separate magnetic

circuit including the cores and armature.
A feature of this invention is a structure

. of this kind with an operating winding on

~one core and one or more polarizing wind-

_ tion of the armature will take p

)

" of the
-and the energization of the polarizing wind-

- polarizing winding

Ings on the other core so arranged that with
the energization of the operating winding
within certain limits and the energization
of the polarizing winding or win ings to

produce flux of a certain degree in the core

on which .said polarizing windings are
wound, a partial operation of the armature
will tahe place, while with the energization
operating winding within said limits

mﬁ or windings to cause flux of a certain
other degree in the core, a complete opera-
ace.

According to this invention & structure

‘of this kind is provided with an operating

winding on one core and two polarizing
windings on the other core such that the en-
ergization of the operating winding and both
s causes &.partial opera-
tion of the armature while energization of
the operating - winding and one polarizing
winding causes complete operation of the

-, armature. By this arrangement the opera-

- shows,
of a relay embodying the invention; Fig. 2

tion of the relay is made more independent
of variations in the current supply for the

operating winding. .

The invention gas been illustrated in the
accompanying drawing in which Fig. 1
in general, the physical arrangement

1s & graphic representation of the electromag-

netic pull versus ampere turn characteristics

~ of this relay, while Fig. 8 shows the use of

this relay in a line switch circuit. For cir-
cuit arrangements” including line switches
of the type shown in Fig. 3 and seclectors and
connectors that may function therewith ref-

- erence may be had to Patents 1,725,152 Au-

are effective on t

20, 1929 to C. E. Lomax and 1,742,334
anuary 27, 1930 to J. Wicks.

Referring now to the drawing, a relay em-
bodying operating characteristics in accord-
ance with '
along the lines shown in Fig.1. For exam-
ple, the relay may consist of two parallel
magnetic cores 1 and 2 connected together at
one end by a member 3 of magnetic. material
and at the other end by a member 4 of mag- 90

netic material to form a closed magnetic cir-

cuif. Member 4 also serves as a pole piece for
2 separate magnetic circuit from the two
cores through the armature 5, which is piv-
oted to the free end of the pole piece 4. e
armature 5 1s provided with an arm 6 for
control of the contacts 7. Core 1 is provi
with polarizing windings 8 and 9 and core
2 with an operating winding 10.

The arrangement of the windings and the
sources of energizing current therefor may
be such that the energization of the operat-

-_ iniwiqding and the energization of the two
po

rizing windings in a series aiding rela-

tion will cause the armature to be attracted 75

with ‘a certain electromagnetic pull to pro-

duce a corresponding effect on the switch-

Ing contacts. For example, this electromag-
netic pull may cause the armature to move

only a definite distance, against a suitable
‘Yyrelding means such as a spring for hold-

Ing it in normal position, to open certain
contacts only. On the other hand, the ar-
rangement 1s such that if the operating wind-
ing and only one of the polarizin%ewindings
are energized, the armature will be attract-
ed with a different electromagnetic pull to
cause all of the contacts normally closed to
olpen and the contacts normally opened to

close. |

To secure these two different effects on
the armature, the polarizing windings are so
arranged that when they are both energized
1n 8 series aiding relation less ampere turns

%13 core than when only one °
of these windings is energized. In other
words, if the same battery is used for ener-
Fizing both windings and winding 8 is of
ess resistance than winding 9, it follows
that when both windings are energired the

this invention may be designed 55



~ current throngh winding

B

10

. h"}

current therethrough may e iess than the
S when energized
slone. Hence althougn the turns are In-

creased when both windings are emergized

the ampsrage may be decreased 1 greater
proporiion than the turns are increased.
The total magnetizing eliecs
then the corresponding magnetizing eiect

when winding 8 alone 1s encrgized. Lhe

electromagnetic flux preduced in core 2 by

the operating winding 10 mey be shunted
through the closed magnetic circull formed

by the two cores and the connecting members

15

~ and arma

20

3 and 4, or & portion Chereof may pass
through the path formed by the air gap, the
armadure 5 and the pole piece 4. The degree
t5 which the core 1 shunts the flux produced
by winding 10 on core 2 from the ir gap
ture 5 depends upon the intensity
of the opposing magnetization produced by
windings on core 1, the shunting action be-
coming less as the magnetization produced
by the polarizing windings on core 1 is in-

 creased. That is, if the flux in core 1, 0p-

95 °

core 1 1z.0f g higher value.
_ple, when both polarizing windings are ener-
‘gized the shunting action of core 11s greater

osing the flux in core 2, is of a lower value
1t offers less @pﬁ@smon to the flux of core Z

passing through core 1 than if the flux 1

and the flux produced by winding 10 on core
9 ig less effective on the armature 5 than

when only one of the polarizing windings is
.energized. o -

It is obvious that this result can be ob-
tained by other winding arrangements than

~the one shown, which is a preferred form.

For example & greater intensity of magn
.zation on core 1 mi

- gized. W
.. fully operate when both

46

eti-
oht be produced when the
two windings 8 and 9 are energized than
when only one of these windings is ener-

erating winding 10 energized, the relay will
, polarizing windings
are energized and partially
one of the polarizing windings 1s energized.
As znother example, a single. polarizing
winding on core 1 may be utilized for pro-

.ducing different degrees of magnetization by
pmmémg any well-known means for chang- ‘
operation

. ing the current characteristics therein.
" {t follows that the operating current for

- sents the electromagnetic pull characteris-.
tics when both of the polarizing windings.

60"

- tween the 11 ch
. . main practically constant for a considerable
turns for the operating -

the winding 10 may change within compara-
. .tively wide limits without affecting
erating characteristics of the relay.

1 Tig. 2
illustrates this point. If the curve 15 repre-

are energized and curve 16 represents the
electromagnetic pull characteristics ‘when
only one of the polarizing Windi%gs

' it will be seen that the difier
two pull characteristics will re-

variation in-ampere

is therefore less

Thus, for exam-

98 and 84 correspondin

“tended through

ith this arrengement, and the op-

op erate when

the op-

‘or the stepping magnet
in- this circuit depends on
. brushes 32 of the’line switch

18 ener-
ence be-

1 BOT,O4B

minding. Thus, as long as the pull repre-

sented
the desired effect on the armsture, which
may be represented by the line 17, and yet
not exceed o certain amount, 7] resented 0Y
the line 18, it is evident that the operating
current or the smpere turns for the wind-
ing 10 may vary between the lines 19 and.20
without destroving the marginal characheris-

ties of the relay. ‘It should be understood

that the pull represented by the curve 16
should st the point crossed
suficient to fully attract the armature.

A relay of this kind may be empleyed 1N

2 variety of circuit arrangements where defi- 2
nite and reliable cistinctions between the two
conditions of operations are desirable, even

though the operating current for the oper-

Ly

This would be

ating winding may vary to & considerable

extent. the case in circuits

lines of different lengths having different
attenuation characteristics.

A eireuit arrangement showing how g re-
lay of this cheracter may be used is iflus-

y the curve 15 is sufficient to cause’

70

by line 19, be

36

where the operating current is supplied from

troted in Fig. 8. This circuit is an ordinary

line switch circuit, of the type shown in the
-hove mentioned reference patents, with a

relay as shown in Fig. 1 replacing the usual

two-step relay. This relay is marzed 26
with the operating winding 30 and windings
and § respectively of the relay shown In
Fig. 1. The operation of the circuit may be
outlined as follows: If the subscriber of sta-
tion A desires to establish a connection to
central office, the removal of the receiver
£.om the hook causes the operation of line
relay 25. The circuit for this relay is ex-

g the two outer armatures and
back contacts of the two-step relay 26. Re-

lay 25 in operating

to windings 10, 8

05
166

105

places ground on the con-

ductor 27 léading to the usual conmector

multiple terminals to guard against méru-
sion irom incoming calls,

completes & circuit for energizing the polar-
izing winding 28 of relay 26 irom battery,
through winding 28, the middle and cuter
~rmatures and front contacts of relay 29,
to ground. Another circuit closed by the
of reley 25 is the circuit for the
operating winding-30 from battery, through
the winding, armature and back contact of
the stepping meagnet 31, winding 30, cuter
left hand armsture and front contact of
relay 25, to ground. Whether the relay 26

_whether the
are associated
with terminals of an idle or busy selector

circuit. The terminals of one of these Cly-

cuits are indicated at 33 and may be con-
nected to the usual selector of the

in the above mentioned reference patents.
" Aesuming

This relay also

type shown

119

118

129

31 are to be operated

125

that the brushes 32 are on the |



1,807,048

terminals of a busy selector, it is well known
In the art as shown in the above mentioned
reference patents that the
electrically identified, by a

otnd potential
on the sleeve conductor.

nder this condi-

- tion, the two-step relay 26 will not operate

10

13

since the operating winding is shunted y the
ground on the sleeve conductor of the line
switch which is connected through the upper
mnner armature and back contact of relay 26
and Innér armature and front contact of relay
25. The stepping magnet 31, however, is
energized from this ground over a circuit as
follows: battery, winding, armature and back
contact of stepping magnet 31, inner left
hand armature and front contact of relay 25,
inner armature and back contact of relay 26,

- to the sleeve conductor of the busy selector to

20

operate and continue to Steifa

ground. - The stepping magnet 31 will now

"~

due to its self-

interrupting contacts the brushes 32

unt

~are advanced to an icile selector.

- 30

- 40

When an idle seléctor having no ground
on its sleeve terminal is found, the shunt for
the operating winding 30 of relay 26 will be
removed so this relay is operated from the
battery supplied through the winding of the
ste})ping magnet 31 over the circuit herein-
before traced terminating at a ground on the

outer armature and. front contact of relay

25. The electrical characteristics of the step-
ping magnet 31 are such that this magnet will
not operate to advance its brushes when its
circuit is in series with the operating winding

of the relay 26. The line switch consequent-

ly stops with its brushes on the terminals of
tiisi e selector. In this

lay 26 energizes to attract its armature fully,
as & large pull will be developed due to the

fact that only one of the polarizing windings

. 1S ener

45

53

The subscriber’s ‘line is now extended
through to the idle selector, which as shown
in the above mentioned reference patents sup-
plies battery and ground to the subscriber’s
Iine and a ground on the sleeve conductor.
This latter ground is supplied before the line

relay 25 releases. Relay 25 is released when

its circuit is opened through the operation

of relay 26. Relay 26 will now be held in -

an operating position by a circuit completed
from battery, through the winding armature
and back contact of the stepping magnet 31,
the operating winding 80, upper inner arma-

‘ture and front contact of relay 26 to the

60

_ -j_will be hel

.

- from battery,

ground on the sleeve conductor of the con-

nected selector, and also through a circuit
the two polarizing windings
in series to the ground on the sleeve conductor.
Since rél? 26 1s in operated position i

operated even though the polariz.
Ing circuit is changed from winding 28 to in-
clude winding 34. Relay 26 is held operated
until relenafeg at the end of the call under

busy condition is

-with the subscriber’s line at 35

case, therefore, re-

the polarizin

control of the subscriber; as shown in the
above mentioned reference patents. |
- The operation of the circuit for a call in-

coming to the subscriber is as follows: When

a connector seizes the terminals associated
ound is

placed on conductor 27 as is well known in

the art and shown in the above mentioned

reference Patent No. 1,725,152. The two- 75.

step relay 26 is thereby energized from bat-
tery, through the polarizing windings 28 and
34 1n series aiding, to groung

27 and through the operating winding from
battery, stepping relay 31, the operating
winding 30, to the ground on conductor 27,
Since the polarizing windings are in series
aiding relation, and windin
assumed to have the same characteristics as
windings 8 and 9 respectively of the relay
shown 1n Fig. 1, the relay will develop a rela-
tively small pull and operate partially to open
the connection at the contacts 36 from the
subscriber’s line to the line relay 25, and
ground. Relay 26 will now be held in this
position until the end of the call when it is
restored by

relay of this character is not limited to the
circuit shown but may be used to
in other systems
action of this kind is desired, and the two
operating characteristics of the relay may
be varied to suit different requirements with-

out departing from the spirit of the inven-

tion. |
‘What is claimed is:

1. A relay having an armature, operating

and iolarizmg windings, and means where-
by when said windings are eénergized in one
manner the armature is partially attracted
and when energi
armature 1s fully attracted.

the removal of the ground on
conductor 27. |

It should be understood that the use of a |

advantage
where a relay having an

_3__

70

on the conductor

28 and 34 are

100

105

zed 1n another manner the -

2. A relay having an armature, an oper-

ating winding and a polarizing winding, and

means including said windings whereby when

sald windings are energized in one manner
the armature is partially attracted and when

energlzed in another manner the armature
1s fully attracted. |

3. A relay having an armature, an operst-
ing winding and two polarizing ‘windings
and means including said windings whereby
when all three windings are energized the
armature 18 partially attracted and when
the operating winding and a certain one of
ing windings
armature is fully attracted. .

4. A relay having two cores magnetically

are energized the

I10

s

connected at each end, an-armature, a sepa- |

rate magnetic connection between the cores

and the armature, an operating winding on
one core, two polarizing windings on the oth-
er core and means including sa1d core struc-
ture and windings whereby when all three




30

windings are energized the armaturs is par-
tinlly altracted towards the cores and when

the overating winding and & certain one of

‘the polarizing windings are energized the

armature is fully attracted. |

5. A reley having an armature, an Oper-
ating winding, and two polarizing windings,
said polerizing windings when energized in
a series aiding relation producing & less mag-
netizing force than when only one of sald
polarizing windings 1s energized, 2and means

' including said windings whereby when the

~ the armeture is moved with & less magnetiz-
ing force when all three windings are ener-

89

48

g0

og

operating winding is energized and the two
polarizing windings are energized in the
series aiding relstion the armaiure 1s only

partially attracted and when the operating

winding and a certain one of said polarizing

windings is energized the armavure is fully

== =

attracted.

6. A relay having an armature, an operat-
ing winding and two polarizing windings
and means including said windings whereby

gized than when only the operating winding

" and a cortain one of the polarizing windings

are energized. |
7. A relav having an armature, and means

including three separate windings for mov-

'mg the armature with less magnetic flux
when o1l of said windings are energized

‘then when o certain two of s2id windings are

energized. N | L

8. A relay having an armature, an Oper-
ating winding and two polarizing windings,
and means including ssid windings for mov-
ing the armature & certain distance when all
thres windings are energized and for mov-
ing said armature 2 certain other greater
distance when oniy the operating winding
and s certain one of the polarizing windings
are energized. | : -

9. A rel’ai having an armature and means
including three separate windings for mov-

ing the armature 2 certain distance when all
of snid windings are energized and for mMOV-

ing the armature & certain other greater dls-

tance when & certain two of said windings
are energized. - 3
Tn witness whereof, 1 hereunto subscribe

my name. this 21 day of December A. D..
921,

JACOB R. FRY.

1,897,045 .

-
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