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This invention relates in general to relays and
more particularly to a neutral polar type of re-
lay for railway signalling purposes. -

it is often necessary in railway signalling sys-

5 tems to provide a neutral polar relay which is
arranged to operate its neutral and polar con-
tacts in accordance with the condition of a re-
mote device such as a track switch. For example,
such a neutral polar relay may be energized with

10 one polarity or the other of direct current over

a suitable control circuit in accordance with the

oprosite extreme positions of a track switeh, and

de-energized when the track switch is in an in-
termediate pesition, to thereby select circuits for

15 the clearing of signals associated with various
routes over the track switch by the positioning
of the polar contacts, with this selection of sig-
nals being made dependent upon the closing of

a neutral front contact. It may happen that
20 the polar armature will fail to change its posi-

tion in response to a change of polarity due to

some accidental friction in the polar structure,
or the like, although the neutral armature prop-
erly picks up. This would cause a signal to clear

25 for a wrong and possibly an unsafe route.

In view of the above and other considerations,
it is proposed in accordance with the present in-
vention to provide a neutral pclar relay in which
the neutral armature will pick up only when the

30 position of the polar armature corresponds to the
polarity of energization of the relay.

Other objects, purposes and characteristic
features of the present invention will appear as
the description thereof progresses, during which

35 references will be made to the accompanying

drawings, in which i

Fig. 1 is a perspective view of the magnetic
structure of a neutral polar relay arranged in
accordance with the present invention.

40 PFig. 2 is a diagrammatic view of one arrange-

ment of the relay partially illustrated in Fig. 1

.and shown in connection with a railway track

switch.

Fig. 3 is a diagrammatic view of a modified
arrangement of the relay partiaily illustrated in
Fig. 1 also shown in connection with a railway
track switch.

In Fig. 1 of the accompanying drawings, the
megnetic structure of a neutral polar relay con-
90 structed in accordance with the present inven-

tion is illustrated in perspective, and it is noted

that the majority of the mechanical details of
this structure are of similar arrangement as
shown for example in my earlier Patent No.

55 1,969,055 granted August 7, 1934, to which ref-

Ve
ot

1935, Serial No. 24,164
(CL 175-—320)

erence may be made for details omitted from Fig.
1. This structure comprises two vertical electro-
magnet cores 4 and 5 terminating at their lower
ends in enlarged pole pieces 6 and T respectively
and two vertical permanent magnets 8 terminat-
ing in a common pole piece 9 at their lower end,
the upper ends of the electro-magnet cores 4 and
5 and the permanent magnets 8 all being joined
by top yokes 10 of magnetic material held in place
by bolts I1.

A neutral armature {2 is pivotably supported
beneath the pole pieces 6§ and 1, and windings 20
are provided on the cores 4 and 5 to produce a
flux attracting armature 12 upwardly by current
flowing in either direction therethrough. It may
be seen in Fig. 1 that the permanent magnet pole
piece 9 extends transversely between and slightly
above the inner ends of the pole pieces 6 and 1,
and a vertical integral portion 9! extends down-
wardly in front of the neutral armature 12. A
hanger member (8 is attached to the lower end
of this vertical portion 9! of the permanent mag-
netic pole piece which extends downwardly and
is arranged to provide a horizontal pivotal sup-
port for a polar armature i4. The pivot means
for the polar armature 14 is not entirely shown
in Fig. 1, but from the above mentioned Patent
No. 1,969,055, it will be seen that polar armature
14 is arranged to operate in a vertical plane about
a horizontal pivot extending transversely with
respect to the neutral armature 2.

The vertical portion of the polar armature 14
is magnetically coupled through a small air gap
to the rear side of the vertical portion 9! of the
permanent magnet pole piece, and a horizontal
integral portion 14! of the polar armature ex-
tends rearwardly between the inner ends of the
pole pieces 6 and T, and this portion 14! is sepa-
rated by a small air gap from the horizontal per-
manent magnet pole piece 9. The permanent
magnets 8 are arranged with like poles joined to
the pole piece 9 so that the polar armature (4
is continuously magnetized with a definite polar-
ity which causes operation of the horizontal por-
tion 14! thereof into engagement with either the
inner vertical surface of pole piece 6 or the in-
ner vertical surface of pole piece T according to
the direction of current in windings 20.

Suitable contacts which have not been shown
herein are of course operated by the neutral
armature 12, and the polar armature (4 is pro-
vided with channel members {5 and (6 attached
thereto by bolts 17 to extend from opposite sides
thereof for the purpose of operating suitable polar
contacts, it being understood that these movable
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10

2

contacts of bﬁtn the neutral and polar armatures
cooperate with suitable fixed contacts in accord-
‘ance with-the usual practice, and may be. ar-
ranged as shown in detail in Patent No. 1,969,055.
“In other words; the magnetic structure thus far
described provides & means for operating contacts
by a neutral armature {2 in accordance with the
presence or absence of current in windings 20,
and for operating contacts by a separate polar
armature {4 in accordance with the direction of
current flowing in windings 20.

A neubral armature retaining magnetic struf'—'

ture is also-illustrated in Fig..1 which is located

" in front of the neuiral armature {2 and comprises

15

two vertical electro-magnet cores 22 and 23 which

are magnetically joined at their upperiends by a

yoke 28°held thereon by studs 27 while the lower

- ends terminate in c-shaped pole pieces 24 and 25

20

respectively. . These C-shaped pole pieces 24 and
25 extend around opposite ends of  a retaining

“armature 3¢ so that the lower horizontal ends of-

" the. pole pieces coact at times. to-magnetically

30

40

a5

w5
<
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‘hold the ‘retaining ar¥mature .30 thereagainst,
while the upper horizontal portion of these C-
shaped pole pieces 24 and 25 -are spaced sufli-
ciently above the armature 8§ (even with arma-
ture 28 in its raised position) to have substan-
tially no magnetic effect thereon. .

The retaining armature 30 is rigidly attached
to the neutral srmature |2 by connectirng arms 32
but 'is ‘preferably magnetically insulated -there-

from. by making the arms 32 of non-magnetic

material or by any cther suitable means. Thus,

: ’the retaining armature 38 is moved into engage-.
35

‘ment with or'away from the lower horizontal por-

tions of pole pieces 24 and 25 by the release and
pick up respectively .of the neutral armature 12,

subject. to the checking control presently to be
described. 'The retaining cores 22 and 23 are
provided with windings 34 and 35 respectively

which:arc arranged, as will be later described; to

at times produce -a -flux attracting armature 30
downwardly with a force which, when multiplied
by its: greater lever arm, is sufficient to prevent

the attraction of the neutral armature {2 when
the operating windings 28 are energized. - The re--

{aining armature 8§ in the form of the present
invention shown in ¥Fig. 2, is'a permanent magnet,
while in the modified form shown in Fig. 3, is &

- soft iron armature, all as will be later descrlbed

It will also be-clear- that in the magnetic struc-

ture. illustrated in Fig. 1, the cores:4 and 5, the-

bermanent magnets 8 and the retaining magnetic
cores 22 and 23 are all to be supported on an insu-
Iating top plate; it being understood that thls and

“-various other’ details which are not shown are to

© 60

be arranged in- accordance with the usual prac-
tice-or as shown in my. prior Patent No. 1,969,055,
The 1'e1ay of -the present invention has’ been

-shown in Fig. 2-and Fig. 3 a5 controlled in accord- .-
ance with the position of a track switch TS... The -
' track switch. TS is shown'in a conven‘mona,l man-

ner as being power-operated by a, switch machine

- 8M:of a type such as shown for.example in the

65

‘patent to W. K. I—.lowe Patent No.-1,466,993 dated -

Septembei 4,1823. ‘Two movable contacts 38 and

39 are shown as agssociated-with the track switch

TS-and switch machine SM,-and this may repre-
_sent a point detector contact 'm'eché,nism such as
showi in the patent to C. S. Bushnell Patent No.

1,517,236 . dated’ November 25,1924, It 'is be-

{ lieved to be sufficient for an. understa,ndmg of the

present invention to know that the. contacts 38

S and &9 are in their ‘present normal positions when

= j;770

the tf&uk SW}.tCh TS is-in-a normal p051t10n in

-pole at the

_leases the netitral armature 12,
- the track switch TS has been operated to. its

2, 096 929

correspondence Wlth the sw1tch machme SM and.

is locked; that the contacts 32 and 3§ are in their
mid-position whenever the track switch TS is un-
locked or in operation, and that contacts 38 and
89 are in a reverse or dotted position whenever
the track switch TS is in its reverse position in
correspondence with the switeh machme SM and
is locked.

The present relay has been illustrated in Fig. 2
and Fig. 3 in a diagrammatic manner and parts
thereof representing parts shown more in defail
in Fig. 1 have been given like reference char-
acters. It is alsc to be understood that; although
only such contacts as enter into.the relays oper-
ating . circuits have been shown, variots other
polar and neutral contacts are of course provided

100

to effect the control of various circuiés such. as -

the clearing of signals associated Wiﬂl routes over
the track switch TS and for the s ting of vari
ous locking and indicating cir cults or the hke,
in accordance with the usual pr actice.

Overation

. Referring ﬁrst to Fig. '2; the ep”ratmg wind-

ings 28 of the present relay are energized by cur-

“rent flowing therethrough in a normal gir ection’
over & circuit from the (4) terminal of a suit-

able scurce of energy such as battery B, through

-contact &8 in its normal position, through a polar

contact 48 in its right hand position, upwardly

- through winding 24 ‘on the retaining magnetic -
- core 22, downwardly through winding %5 on the
through a second -

retaining magnetic core 23,
polar contact 4% ‘in ifs right hand position,
through the operating windings 2% from left fo
right, -and back 't
B through contact .39 in its -normal position. -It
will be assumed that current thus flowing from
left to right through the coperating windings 28
is in a proper direction to operate the polar con-
tacts 43 and 42 to their right hand position, as
shown. “With these contacts 48 and 42 in their

to the (=) terminal of battery

20
25
30. '
35

40

right hand positions, the direction ‘of-current .

flowing in windings 34 -and 35 produces a North

pole at the retaining pole piece 25.

retaining pole piece 24 and a “"uth :

45

~In ‘the form -of the bresent invention ‘shown. -

in Fig. 2, the retaining armature 88 is a perma-
nent magnet with a North pole above the retain-
ing pole piece 24:and s South pole above t’ﬁxe

‘retaining pole piece 25 as designated on the
Consequently, the North pole at pole -
- piece 24 and the South pole at pole piece 25 pro-

drawings.

duced: by the plev1ously traced energization -of

“ windings 34 and 85 is opposed by the permanent
‘magnetization of armature &) which allows the
armature 38 to- be substantially free to-move up-

wardly from the pole pieces ‘24 and 25, therehy

response to this energization -of windings-28.
- It'will now be considered that the

wiitc

-50

55

- allowing - the neutral armature £2 to pick up mi, :

60 -
track sw1tch S

TS is operated by the switch machine SM from- .

its normal position to thereby move contacis 38
-and 89 to intermediate positions.

tion obviously- de- energxzes windings 28-and re-

reverse. position in .correspondence : with the

This condi- -

65

but as soon as -

switch machine SM, the contacts 3% and 38 are

moved to their reverse or dotted positions. This
completes -a. reverse energizing circuit:for the

" windings 20 which may be traced from-the. (4

terminal of: battery B.- -through contact 39 in- its

‘reverse or dotted- posmon from 11ght 1o left.
.i'through opera’clng wmdlngs 29, through polar—'
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contact 42 in its right hand position, upwardly
through holding winding 35 downwardly through
holding winding 34, through polar contact 40
in its right hand position, and back to the (—)
terminal of battery B through contact 38 in its
reverse or dotted position.

This direction of current flowing from right
to left in windings 20 causes the polar contacts
40 and 42 to operate to their left hand or dotted
positions, but until the polar armature thus re-
sponds, it will be clear that the direction of cur-
rent in the holding windings 34 and 35 has now
been reversed, or that is, a South pole is produced
in the holding pole piece 24 which is beneath the
North pole of the permanent magnet 30 and like-
wise a North pole is produced in the pole piece
25 which is beneath the South pole of the per-
manent magnet 30. This condition obviously re-
sults in a flux value in the retaining magnetic
structure which produces a downward attraction
of the retaining armature 30 which is sufficient
to prevent the neutral armature 12 from picking
up.

It will thus be clear that in the event the polar
armature (including contacts 40 and 42) fails to
respond to the reversal of current in the operat-
ing windings 20, the retaining magnetic structure
acts to hold the neutral armature in its released
position thereby preventing the completion of a
wrong or an unsafe circuit through the polar and
neutral contacts of the present relay. However,
if the polar contacts 40 and 42 respond in a
proper manner to this reverse direction of cur-
rent in the operating windings 20 and move to
their left hand or dotted positions, it will be
clear that current again flows upwardly through
winding 34 and downwardly through winding 35
which produces a flux which equally opposes the
flux of the permanent magnet armature 30 and
allows the neutral armature 12 to properly pick
up.

The operation of the system in Fig. 2 back to
its normal condition is merely an inverse func-
tion of the operation already described and there-
fore will not be pointed out in detail as it will
readily be apparent that the operation of the
track switch TS and switch machine SM back
to its normal position first de-energizes windings
20 to release the neutral armature 12 and when
the normal energizing circuit for windings 20
is again completed by the normal locked posi-
tion of the track switch and switch machine, cur-
rent flows downwardly through the holding wind-
ing 34 and upwardly through the holding wind-
ing 35 until the polar contacts 40 and 42 have
properly operated to their right hand positions,
which produces flux of such a direction in the
retaining magnetic structure as to prevent the
neutral armature {2 from picking up.

In other words, during the operation of the
present system back to its normal condition, the
neutral armature 12 cannot pick up properly un-
less the polar contacts 40 and 42 operate back
to their normal or solid line positions in order to
apply a direction of current to windings 34 and
35 which releases the retaining armature 33.
However, under usual conditions, the polar con-
tacts 40 and 42 properly respond to this normal di-
rection of current in windings 29 to again allow
current to flow upwardly through winding 34 and
downwardly through winding 35, thereby produc-
ing opposing flux values which releases the hold-
ing armature 30 and allows the system to assume
its illustrated condition.

3

In the modified arrangement of the present
relay shown in Fig. 3, the armature 30! is not a
permanent magnet, as in Fig. 2, but rather is
made of the usual soft iron material. Also, in
Itig. 3, only the winding 34 on the retaining mag-
net core 22 is energized from the battery B in
series with the operating winding 28 and the
polar contacts 40 and 42, while the other winding
35 on the retaining magnet core 23 is energized
from a separate local source of energy such as
battery B! through a back contact 44 of the
neutral armature 12, In as much as the normal
energizing circuit in Fig. 3 is the same as that
described in Fig. 2 with the omission of winding
35, it will readily be seen that, in its present nor-
mal condition, current flows downwardly in the
holding winding 34 and from left to right through
windings 28, which isin a proper direction to posi-
tion the polar contacts 40 and 42 fto the right
and to pick up the neutral armature 12, thereby
de-energizing the holding winding 35 at the open
back contact 44.

It may be seen in Fig. 3, without tracing the
circuits in detail, that a reversal of the track
switch TS and switch machine SM will first de-
energize the windings 20 to release the neutral
armature {2 and subsequently apply a reverse
direction of current thereto. When the polar
contacts 40 and 62 properly operate to their left
hand or dotted positions in response to this re-
versal of current, current then flows downwardly
throtugh winding 34 thereby producing a flux
which is equally opposed by the flux produced by
the normal downward direction of current in
winding 35 with back contact 44 closed, thereby
releasing the retaining armature 38! and allow-
ing the neutral armature to pick up in response
to the energization of operating windings 28.

However, in the event that the polar contacts
40 and 42 do not properly operate 0 their left
hand positions in response to this reversal of
current, current will flow upwardly through wind-
ing 34, and the closing of neutral hack contact
44 will cause current to flow downwardly through
winding 38, With these windings &% and 25 thus
energized, a cumulative flux is produced thereby
causing a downward attraction of the retaining
armature 30! which prevents the neutral arma-
ture 12 from picking up.

It will thus be seen that the form of the pres-
ent invention shown in Fig. 3 likewise prevents
the wrong or unsafe control of signalling circuits
by retaining the neutral armature {2 in its de-
energized position in the event that the polar
armature fails to properly respond to a reversal
of current in the operating windings 28.

In order to conserve the power reguired to
energize winding 3% when it is not required, its
energizing circuit includes a back contact 44 of
the neutral armature {2 so that under the picked
up condition of the present relay, this circuit is
open and winding 35 is de-cnergized.

In operating the system shown in Fig. 3 back to
its normal condition, it will be clear that the neu-
tral armature likewise cannot pick up unless the
energization of winding 34 is in a direction to
produce a flux which opposes the flux produced
by the energization of winding 35 and such a
direction can be obtained only when the polar
contacts 40 and 42 are in their right hand posi-
tion corresponding to the normal direction of
current in the operating windings 3. In this
manner, the same check is obtained on the proper
polar armature operation in operating back to
the normal condition as previously described in
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connectlon with the operatlon irom a normal to

a reverse condition.

A neutral polar relay has thus been provided

wherein the correspondence of the- polar con-
tacts with the polarity of :energization of the

“relay-is checked in one form against the perma-
‘nent magnetization of g retaining armature, and

in another form against a constant polarity - of

. “electro-magnetization .of a portion of the re-
0 talning ‘magnsetic structure, whereby both forms
of the neuiral armature is retained in- its de-

energized position unless the position of the polar

. contacts properiy correspond tc the polarlty of

energization of the relay. :
In other words, in the form shown in Fig. 2, the

current int the. holding -windings 36 and 35 is -

always in the same direction regardless of the
polarity of energization of the windings 29 pro-
viding the ‘position of the polar contacts 40 and

20. 42 correspond to the polarity of energization of
“the windings £8,-and this direction of current in

- windings 34 and 3% produces g flux which is neu-

tralized by the permanent magnetization of the
~armature §8 to thereby allow the neutral arma-
ture to pick up. However, in the event the polar

contacts 48 and 42 do not. correspond to the

jpolarity of energization of windings 26, a reverse

direction .of current flows in the holding wind-
ings 34 and 35 which produces a flux aiding the

* flux produced by the permanent magnetization of

armature 38 and provides a retaining force effec-
tive fo: prevent picking up of the neutral arma-
ture12.

The form of the present invention shown in

Pig, 3 accomplishes the same result by maintain-=

ing the direction.of current in the holding wind-

ing 85 constant regardless of the polarity  of

energization of windings 28, while the current in

" -the holding winding 34 depends upon the.posi-

40

tion-of the polar contacts 40 and 42. When these
contacts 48 and 42 properly respond to the ener-
gization of windings 28, this direction of current
in winding 34 produces a flux which is neutralized
by the flux produced by the energization of the

-cther holding winding 35, thereby allowing the

-neutral armature to pick-up. In the event the

50

polar. contacts 48 and 42 do not ‘correspond to

the polarity of energization of windings 28, the
~ direction of current in.the holding winding 34

produces a flux aiding the flux-produced by the
local energization of winding ‘85-to thereby pro-

vide a retaining  force acting on .armature- 381

- which :prevents the neutral armature {2 from
- picking up.

An 1mportant feature of both- the 1llustrated

forms of the present invention is the series ar-

rangement of  the operating windings 29, the

7 ‘polar-contacts 48-and 42 and the holding wind-

“required, and must be’ energized to allow the neu- -

mgs 34 and 85, whereby it is obvious that a

failure or opening of the circuit at any of these :
pomtu ca,r‘not reduce the reliability of the check

on the proper polar contact operation, but rather

will result in de-energization of the entire relay .
to provide a restricted but a safe condition. Like- -

wise, ‘the wmdlng 35 in Fig: 3 is energnzed ‘when

tral armature to pick up, 5o that any failure of

~this circuit resultsin a “de-energized or safe con-

- dition of the relay.

70

78

The above rather. specific descnptlon of .one
form of thepresent invention is given solely by the

“way of example; andis not intended, in-any man-
“ner whatsoever, “in -2 limiting sense,
-to- be understood - that various modifications;.

adaptatmns and alteratlons may be made to meet,

“Tt-is also

2,008, 929

the requirements of practice, ‘without "in "any

manner departing from the spirit. or scope of the

present invention, except as limited by the a,p—

pended claims. o
What I claim is:—

operatmg windings on the operating magnetic:

structure, a neutral armature responsive to the..

energrzatlon of the operating windings, a polar
armature responsive to the polarity of energiza-
tion of the operating windings, and means in<
cluding a retaining magnetic structure magnet-.
ically. separate and physically spaced from the
operating magnetic structure for preventing op-
eration of the neutral armature when the position
of the polar armature is out of correspondence
with the polarlty of energlzatlon of the operatlag
windings.

2. In-a relay, an operating magnetlc structure,
operating windings on the. operating - magnetic
structure, -2 neutral armature responsive to the
energization ‘of ‘the operating windings, a polar

- armature responsive to the bolarity of energiza-

tion of the operating windings, a retaining mag-
netic structure spaced from the operating mag-
netic structure, and means including a retaining
armature connected .to the -neutral armature and
coacting with the retaining maghetic structure for
breventing operation of:the neutral armatire
when the positicn of the polar armature is out of

“correspondence with the polarity of eneiglzatlon

of the operating windings.
3.7In a relay, an operating magnetic structure
having operating windings, a neutral and a polar

armature coacting” with the operating magnetic .3:

;1
1, In a relay, an operating magnetic structure,‘

10.

20

25.

structure, a retaining armatire operatively con- -

nected to, and spaced from, the neuiral arma-

‘ture, and magnetic. means controlled by the polar

armature and acting on-the’ retaining armature
tc prevent: operation. of
when the position .of the polar armature is out
of correspondence with the polarity of. energlza-
tion of the operating windings. ,

- 4. In‘a relay, an operating magnetlc structure
having operating windings; a neutral and a polar
armature. coacting with the operating magnetic

the -neutral- armature.

40

45

structire, a retaining armature connected to the

_neutral armature, a retaining magnetic strue-
-ture coacting with the retaining armature, wind-

ings on the Tetaining ‘magnetic structure .con-

hected in series with the operating windings, con=
‘tacts on‘the-polar armature selecting the direction

of current in the windings on the retaini g mags- -
netie structure, -and means permitting the at-

. traction of the retaining armature by one direc-
- tion of current only in the windings: on uhe Te=" "

taining :magnetic structure.

55

.. 5. In"a relay, an operating magnetm structure .
ha,vmU operating wmd ings, a heutral and a:polar

armature gssociated with the operating magneétic
structure, a retaining magnetic: structure having

60

retaining windings connected in series with the =

operating windings, -

contacts operated by the polar ‘armature and ar-
ranged to maintain a definite direction of currens

of thepolar armature corresponds o the direction
of current in the oper ating windings and polar-~

ized magnetic means opposing the flux Dproduced.
. by said definite direction - of current m the re- .
rtamlng windings;

7 & retaining armature 2880~
_ciated with the retammg magnetic structure and
connegted to the neutral armature, pole changing -

65

in the retalmng Wmdmgs only:when the position

70

6. In a relay, an operating magnetm structure i

; havmg operating’ wmdmgs a neutral and a nolar

7%
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armature associated with the operating magnetic
structure, a retaining magnetic structure having
retaining windings connected in series with the
cperating windings, a retaining armature asso-
ciated with the retaining magnetic structure and
connected to the neutral armature, pole changing
contacts operated by the polar armature and ar-
ranged to maintain a definite direction of current
in the retaining windings only when the position
cf the polar armature corresponds to the direc-
tion of current in the operating windings, and a
permanent magnet arranged to oppose the mag-
netism produced by said definite direction of cur~
rent in the retaining windings.

7. In a relay, an operating magnetic structure
having operating windings, a neutral and a polar
armature associated with the operating magnetic
structure, a retaining magnetic structure having
retaining windings connected in series with the
operating windings, a retaining armature asso-
ciated with the retaining magnetic structure and
connected to the neufral armature, pole changing
contacts operated by the polar armature and
arranged to maintain a definite direction of cur-
rent in the retaining windings only when the
position of the polar armature corresponds to the
direction of current in the operating windings,
and an electro-magnet arranged to oppose the
magnetism produced by said definite direction of
current in the retaining windings.,

8. In a relay, an operating electro-magnetic
means, a neutral and a polar armature, a retain-
ing electro-magnetic means, polar contacts se-
lecting the polarity of energization of the re-
taining electro-magnetic means in accordance
with the correspondence between the position of
the polar armature and the polarity of energiza-
tion of the operating electro-magnetic means and
2 spaced polar retaining armature of magnetic
material and operatively, and non-magnetically,
connected to the neutral armature and arranged

5

to selectively retain the neutral armature in its
de-energized position in accordance with the po-
larity of energization of the retaining electro-
magnetic means.

9. In a relay, an operating electro-magnetic
means, a neutral and a polar armature, a re-
taining electro-magnetic means, polar contacts
controlled by the polar armature and selecting
the polarity of energization of the retaining
electro-magnetic means in accordance with the
correspondence between the position of the polar
armature and the polarity of energization of the
operating electro-magnetic means, a polarizing
electro-magnet coacting with the retaining elec-
tro-magnetic means, and a retaining armature
arranged to selectively retain the neutral arma-
ture in its de-energized position in accordance
with the correspondence between the polarity of
energization of the retaining electro-magnetic
means and the polarizing electro-magnet.

10. In combination; a polarized circuit; a relay
provided with polar and neutral armatures; a
main winding for said relay connected in said cir-
cuit and capable when energized to actuate said
polar and neutral armatures; an auxiliary electro-
magnetic structure having a permanent magnet
armature mechanically attached to said neutral
armature of said relay, and an auxiliary winding
for coacting with said permanent magnet arma-
ture; polar and neutral contacts operated by said
polar and neutral armatures respectively; and
circuit means for reversably connecting said aux-
iliary winding in series with said main winding
depending upon the position of said polar contacts
in such a manner that the magnetic flux pro-
duced by the energization of said auxiliary wind-
ing opposes the flux of said permanent magnet
when said polar contacts have properly responded
to the energization of said main winding.

JOSEPH E. WILLING.
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