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This invention relates to electrically oper-
ated relays, and more particularly pertains to
tractive type relays which are operable on
either direct current or alternating current,
and which are unresponsive to a reversal in
polarity of the current supplied to their ener-
gizing circuits.

In some cases, it is desirable to operate re-
lays over polarized circuits to thereby gain
the advantages of the inherent cross protec-
tien features and the added number of con-
trols provided thereby. The controlofathree
mdication railroad traffic controlling signal is
onesuch cage. However, the use of the usual
polar-neutral direct current relay, or the
ustal three position alternating current relay
has a disadvantage in that the contacts of
such relays must be operated to their deener-
gized positions in order to be operated to the
opposite extreme positions selected by the
application of energy of opposite polarity.
As the deenergized position of such relays
is ysed to cause the associated signals to dis-
play red or danger indications, a flashing of

+ red or danger indications is occasioned by the

change frem one less restrictive indication to
the ather less restrictive indication.

Also, it is sometimes desirable to operate a
relay at one time by alternating eurrent, and

5o to operate it at another time by diréct cur-

vent. This i illustrated by the usual light-
out relay employed with railway signals to
cause a more restrictive indication to be given
should a particular incandescent bulb burn
out.  But, 1t is generally understood that a
relay operated on direct current gives more
satisfactory results than the same relay op-
erared on alternating current.

With the above and other considerations
in mind, it is proposed to provide in accord-
ance with the present invention, a relay de-
vice or arrangement which is operable on
either alternating current or direct current
and is unresponsive to a reversal of polarity
of its energizing source in either case.

Move gpecifically, it is proposed to provide
a neutral relay having two windings each be-
ing connected in-series with a half-wave rec-
tifier, with the two series combinations con-
nected in multiple in such a way that, when

direct current is applied to the multiple-
series combination, one winding of the relay
will be energized, while if the applied polar-
ity is reversed, the other winding will be ener-
gized. Also, with either one or the other
of the two windings energized as determined
by the series rectifiers, the polarity of the
magnetic flux produced in the relay core by
the windings will be the same in either case.
It is obvious that such a combination will
provide for the energization of the two wind-
ings alternately when alternating current is
supplied to the terminals of the combination.

Other objects, purposes and characteristic
features of the present invention will be in
part obvious from the accompanying draw-
ings, and in pant pointed out as the descrip-

tion of the invention progresses.

In describing the invention in detail ref-
erence will be made to the accompanying
drawings, in which :

Fig. 1 is a diagrammatic representation of
one embodiment of the present invention as
applied o a stretch of railway track pro-
vided with block signals; E

Fig. 2 shows in a diagrammatic manner an
application of the emhodiment of the present
Invention as used for light-out relays.

. With reference to Fig. 1 of the accompany-
ing drawings, a stretch of railway itrack is
shown comprising the exit end of a track sec-
tion A, the whole.of a track section B, and
the entrance end.of a track section C. These
blocks, or track sections A, B.and C.are sepa-
rated from each other by the usual insulated
joints; with each block or track section sup-
plied -with :the ;usual track relay at its en-
trance end and,the usual-track:battery at the
exit end. “Inthe specific example shown in
Fig. 1, a track relay T* is shown at the en-
trance to track section B-having an associated
track battery 4 located at the exit end .of the
wald track section; a.track relay -T? located
at the entrance end.of the track section C,

also having associgted therewith a suitable 95

track battery (not shown) ; and a track bat-
tery-5 located at.the exit end of track section
A. At the entrance,of the track sections-B
and.C.are Jocated signals-S' and S? respec-
tively, which are represented as thrée indi-
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cation color light signals giving red, yellow
and green indications. These indications
have the usual significance with each indica-
tion being produced by the energization of
an electric incandescent bulb or lamp located
so that its light rays pass through a suitable
color screen and such other optical means as
may be required. L
At the signal locations, polar relays D* and
D2 are located respectively. These polar re-
lays are controlled over polarized circuits in

accordance with the traffic conditions along -

the railway track in advance of the respective
signal locations at which they are located.

Two neutral relays R* and R?, constructed
according to the present invention, are lo-
cated respectively at the signal locations S*
and S2. The relay R, for example, includes
a magretic circnit made up of two core mem-
bers 6 and 7 interconnected by a back strap
8, said magnetic circuit having associated
therewith an armature 9 for operating the
usual contacts. : :

Coils 10 and 11 are wound oppositely on
the cores 6 and 7 respectively. The lower
terminals of these coils are connected, while
the upper terminals of these coils are con-
nected in series through two rectifier units 12
and 13, which allow current to pass only in
the directions indicated by the arrow heads
in the drawings. With such connections, the
coils 10 and 11 are alternately energized
when the polarity of the applied current is
reversed. Also, the windings are so placed
on the cores that such alternate energization
always produces magnetic flux in the mag-
netic circuit in the same direction.

Let us consider that traffic conditions in
advance of signal S® are such that the polar
relay D? and neutral relay R? are in ener-
gized conditions. Thus, an energizing cir-
cuit is completed for the polar relay D* and
the neutral relay R* so long as the track re-
lay T* remains energized. This energizing
circuit . may be traced as follows:—from the
positive terminal of a suitable source of elec-
trical potential indicated as B+, through
front contact 18 of relay R?, wire 19, front
contact 20 of track relay T, wire 21, wind-
ings of relay D*, wire 22, winding 10 of re-
lay R*, rectifier unit 12, wire 23, front. con-
tact 24 of relay R2, to the negative terminal
of the suitable source indicated as B—. With
this energizing circuit completed, -the con-

_tacts of relays D' and R* are caused to be
in energized positions. It is-here noted that

the relays D® and R? are energized over
similar control circuits. '

. The armature 9 of the relay R* isfsupplied

with suitable contacts as diagrammatically

represented. These contacts control the elec-

trical energy supplied to the signal S* and to
the-polarized control circuits for the-D and
R relays located at the next signal-location
in the rear of signal: S*.- ‘'With the armature
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9 of relay R*in an energized position, energy
is supplied from the positive terminal of a
suitable source of electrical potential indi-
cated as B+, through front contact 9 of re-
lay R, wire 26, polar contact 27 of relay D* in
a right-hand position, wire 28, through the
incandescent bulb of the green indicating
means G of signal St, to the negative terminal
of the suitable source indicated as B—. The

~signal 8! is thus caused to give its least re-

strictive indication.

If a train approaches the track section B,
the signal S* is displaying the green or un-
restrictive indication as above explained to
allow the train to pass. As soon as the train
actually passes onto the track section B, the
track relay Tt is shunted thereby opening
the energizing circuit of the relays D* and
R at its front contact 20. As soon as the
relay R? is deenergized the incandescent bulb
in-the green indication means G of signal S*
is deenergized and the incandescent bulb in
the red indication meaus R is energized from
the positive terminal of a suitable source of
electrical potential indicated as B+, through
back contact 9 of relay R, wire 31, through
the incandescent bulb of the red indicating
means R of signal 8%, to the negative termi-
nal of the suitable source indicated as B—.

The train procéeds to the signal 52 which
is displaying a green indication aliowing the
(rain to pass onto track seetion C. As soon
as the track relay T7 is deenergized its front
contact 32 opens-the energizing circuit of the
ralays D? and R?2, thereby causing the in-
candescent bulb of the green indicating
neans G of the signal 32 to be deenergized
and the incandescent bulb of the red indi-

cating mieans R to be encrgized from the

positive terminal of a suitable source of elec-
trical potential indicated as B+, through
back contact 33 of relay R?, wire 34, incan-
descent bulb of the red indicating means R
of signal S% to the negative terminal of the
suitable source indicated as B—.

“The deenergization of the relay R? causes
the polarity normally applied to the relays
D and B to be veversed. This application
of energy of reverse polarity is accomplished
as soon as the train entirely leaves the track
section B allowing front centact 20 of relay
T! to assume an energized position.” This
energizing ocircuit iz traced as follows:——
from the positive terminal of a suitable
source of electrical potential indicated as
B+, through back contact 24 of relay R?
wire 28, rectifier 18, winding 11 of relay R?,
wire 22, windings of relay D', wire 21, front
contact 20 of rvelay T, wire 19, back contact
18 of relay R?; to the négative terminal of
the suitable source indicated as B—. The
application of reverse polarity to the relay
D, causes its polar contact 27 to assuine . a
left-hand dotted line position as well as caus-

ing the contacts of relay R* to also assume
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energized positions. The energization of
these relays D* and R* cause the energization
of the incandescent bulb of the yellow indi-
cating means Y of the signal S. This ener-
gizing circuit is traced as follows :—from the
positive terminal of a suitable source of elec-
trical potential indicated as B+, through
front contact 9 of relay R, wire 26, polar
contact 27 in a dotted line position, wire 36,
through the incandescent bulb of the yellow
indicating means Y of the signal S, to the
negative terminal of the suitable source indi-
ated as B—.

When the train Jeaves the track section C
aud passes onto the next track section in ad-
vance (not shown), the track relay T? is
energized allowing the relays D? and R? to
be energized with a reverse polarity causing
the incandescent bulb of the yellow indicat-
ing means Y of signal S? to be energized in
a similar manner as already explained for
signal S*.  The energization of relay R?
again places normal polarity upon the ener-
gizing circuit of the relays D* and R*. The
application of normal polarity on the relay
Dt causes the polar contact 27 to return to
a normal full line position.

If the incandescent bulb of the red indi-
sation means of the signal S* were controlled
from a neutral contact on the relay D? in-
stead of by the neutral contact 9 of the relay
R, it would be momentarily energized upon
27 moving from one extreme position to the
other causing a false indication to be momen-
tarily displayed. Thiswould be true no mat-
ter how quickly the polarity of the applied
potential to the relay D* was reversed, as the
magnetic flux in the core of a polar-neutral
relay must pass through a zero value before
it can build up with a new polarity. At the
time that the magnetic flux in a relay core
passes through a zero value, the neutral arma-
ture is caused to be operated to a deenergized
position. The addition of various means and
devices for causing the slow operation of
such a polar-neutral relay still does not elimi-
nate the operation of the neutral armature
to a deenergized position as the magnetic
flux value passes through zero.

However, in accordance with the present
invention, the incandescent bulb of the red
indicating means of the signals S*and S2 are
governed by contacts on their respective nen-
tral relays R* and R% These relays R* and
* do not drop their neutral armatures upon
the reversal of polarity, as the application of
everse polarity only causes the energization
of the normally energized coil on each relay
and at the same time caunses the deenergiza-
tion of the other coil on each relay. These
two encrgizing coils on the R relays are so

[ that the magnetic flux prodaced by

bil, with eurrent flowing as determined
espective rectifier units, always flows

3

In other words, the magnetic flux in a par-
ticular relay cere does have to pass through
a zero value when opposite polarity is ap-
plied, but is allowed to decrease at a normal
time rate according 4o the induetance of the
civeuit during such change in polarity, un-
the opposite winding has been energized.
As the magnetic flux preduced by each of
these esils 1s in the same direction or of the
same polarity, there is a certain amount of
resictial maguetisin in the core after any par-
ticular deenergization which serves to elimi-
nate the actual oceurrence of a zero value of
flux in the relay core. It is noted that the
aute of deerease of the flux in the relay core
may be varied in the usual way to provide
that it may not assume sueh 2 small value as
to allow the armature of the relay to drop
before the opposite coil is sufficiently ener-
gized to hold the armature in an energized
position,

With the normal polarity now applied to
the relays D' and RY, the signal S' is caused
to give a green indication. When the train
wes onto the second track section in ad-
e of the signal S% signal 5% is.caused to
give a clear or green indication, in a similar
manner ag explained for signal 5%

With reference to Fig. 2 of the accompany-
 drawings, the relay embodying the pres-
ent invention is shown as used for a light-
out relay operable on either alternating cur-
rent or direct current. This application of
the embediment of the present invention is
shown as employed with a signal location
similarly controlled as the signal location St
in Fig. 1 of the accompanying drawings.
Thus, it is deemed vnnecessary to explain the
various controls that are governed in accord-
ance with traffic conditions.  Also, the vari-
ous devicos and the various circuits in Fig. 2
which are similar to those of Fig. 1 ave desig-
nated with the same reference characters
having distinctive exponents . More specifi-
cally, Fig. 2 shows track sections A and B
of Mg, 1 replaced by track sections A® and
Ba; signal St replaced by signal S@; track
relay T? replaced by track relay T@; polar
relay D* replaced by polar relay D=; re-
Iay R* replaced by relay R*; rectifier units 12
anud 13 replaced by rectifier units 12* and 182
and control wires 19-and 23 replaced by con-
trel wives 19* and 23 respectively.

The signal 82 is supplied with electrical en-
ergy either from an alternating current
ransmission line through a local transformer
TR or #rem a local battery source BT. A
power-off relay PO is associated with the lo-
cal transformer TR being connected direct-
ly across the secondary winding of the trans-
forper. 1t is obvious that the power-off re-
lay PO will be energized at all times that the
alternating current transmission line is sup-
plied with power, This energization of the

13
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v the same dirertion in the magnetic circuit. relay PO-causes alternating current to be ap-
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plied to the control circuits of the signal 5°
through a front contact on the power- r-off re-
Iay, while if the 101‘13 is deenergized due to
an alternating current power £ail lure, direct
current is supphed from the battery source
BT through a back contact on the relay PO.
Two light-out relays LO* and LO" are as-
sociated with the control circuits of the indi-
cating means of signal 8= i‘hese light-out
relays have assoclated therewith ~rectifier
units 838 and 39, also 40 and 41 respectively,
andd are constructed in a similar manner as
explained forthe R reﬁay with the addition-
al feature that, the resistance and impedance

of the windings must be so proportioned, that

the currents, which flow when either direct
current or alternatmd current is applied, will
produce the same effective puli on the arma-
tures. The impedance value Vlh of course
vary slightly according to the frequency of
the alternating current suj mly which must
of course be ta 1’0*1 into consideration during
igi relays for a particular ap-
plicetion in px adlce 1 ’10{:\,u, howvever,
the '11—
ternating current 1mpedanc° will not have the
usual relationship due to the s absence of a ve-
versal of magnetic flux in the relay cove.
Two remstances 43 and 44 are provided to
compensate for the difference in resistance

between the control circuits as determined by

whether the light-out relays LO are energized
or deenergized.

The control circuits of the signal $* will
now be explained considering only those cir-
cuits which are different from Fig. 1 and
more specifically as determined by the govern-
ing contrcl of the contacts 9* and 27* of the
relays R®* and D® respectively.

Considering that the ‘alternating current
transmission lines supplied with suitable al-
ternating current potential which the local
transformer TR in turn supplied to the
power-off relay PO, and that the traflic con-
trolling part of the system is such-that the
incandescent bulb of the green indicating
means G of the signal S“ should be energized,
the energizing cmcult for the mcfmaesccn’f
bulb of the green indicating means G is tr ace
as follows —from the lox» er terminal of tl
secondary of transformer TR, through Wh’e
46, front contact 47 of the power-off relay
PO, wire 48, front contact 9* of relay R?,
wire 49, polar contact 27* of relay D* in a
light-out normal position, wires 50 and 51,
rectifier unit 39, left-hand winding 52 of re-
lay LO' wire 53, mcmdescent bulb of the
green indicating means G of signal 8% eres

B4 , 55 and 58, to the upper terminal OL the

secondary winding of the local transformer
TR. Thisisthe energizing circuit for the in-
candescent bulb of the green indicating means
G of the signal S as normally supplied with
alternating current. It is of course under-
stood, that on one half of the alternating

1,862,406

current cycle that current flows through the

circuit in the direction traced, but on the other

half of the cycle the current flows in a reverse
direction, thus including the right-hand coil
57 of relay LO* and rectifier unit 38 in place
of the lefi-hand coil 52 and rectifier unit 39.
From this explanation, 1t is obvious that the
coils 52 and 57 are alternately energized with
the applieation of alternating current. Also,
as the coils are so wound and the rectifier
units so connected that the currents which
flow in-the coils each produce magnetic flux in
the relay core in the same direction or of the
same polarity. . Since this is true, a continu-

ous uni-directional flux is produced in the -

magnetic circuit of the relay LO* which has
no zerg value due to the combination of the
arrangement of coils and rectifiers, and also
due to the fact that the reversal of polarity
cloes not cause the residual magnetism to be
reduced to zero before the opposite polarity
is built up.

Asg the signal 8° ig supphed with an in-
cwnc’escen*' bulh for each indicating means,
the circuit for the relay LO is opened caus-
ing its armature 58 to assume a deenergized
position if the bulb in the green 1nd1cat1nor
means G burns out. With the armature 58
of relay LO' deenergized, the incandescent

bulb of the yellow mdlcc_dm«f means Y of sig- -

nal 3% is energized through a circuit from the
polar contact 970 in a I'l"‘ht hand dotted line
position, through wire 50, resistance 43,back
contact 58 of relay LO3,
incandesc ent bulb of the yellow 1nd1cat1ng
means ¥ of signal S% to the wire 54 and
through the circuit as heretofore traced.

As the green indication of signal S repre-
sents a clear signal for ‘tllowmo traffic to

pass normal speed the dlsphy of the yellow

mchcamon which is a more restrictive or cau-
tion mchcatlon, insures that the engineer on
the train does not miss the signal location
in passing and also that such indication,
which is I‘QCGIVGd is on the side of safety.-
Should the ”)olfu‘ contact 27* be in a left-
hand dotted 1ine position for controlling the
energizing circuit of the incandescent bulb
in the yellow indicating means Y of signal

e S fora given traflic condition as e‘zplamed for -

Fig. 1, the light-out relay LO? is included in
this cireuit. This light-out relay LO? shunts
itself out and applied energy to the incan-
descent bulb of the red indicating means R,

if the signal from the incandescent bulb for

the yellow indicating means Y which burns
out, all ef which is accomplished in a similar
manner as explained for the relay LO*
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The neg ative terminal of the battery BT .

is connected to the control circuits at the same
point ag the upper terminal of the secondary
of local transformer TR, while the opposite
terminal of the battery BT is connected
through wire 61 to the back contact 47 of
power-off relay PO. Thus, it is obvious that
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should the power-off relay PO which is con-
nected directly across the secondary of local
transformer TR become energized, its back
contact 41 would allow direct current to be
applied from the battery BT through the
same energizing circuits heretofore ex-
plained. In the case of each of the TO re-
lays embodying the present invention, enly
one of their windings would be energized
when controlled by direct current depending
upon the polarity at the relay terminals.
This will not be pointed out in detail as the
specific operation of the relay on direct cur-
rent has been pointed out for Fig. 1 of the
accompanying drawings.

Thus, a relay embodying the present in-
vention has heen shown as being useful in
polarized direct current control cireuits, and
in circnits where both alternating and direet
currents are used for controlling purposes,

In brief, the present invention provides
means for supplying a continuous uni-diree-
tional magnetic flux from an alternating cur-
rent by use of two half-wave rectifiers and

. two windings having their magnetic circuits

interconnected, said rectifiers and said wind-
ings being bridge conmuected to produce a
magnetic effect of a full-wave rectifier cur-
rent.

Having described a relay combination as
one specific embodiment of the present inven-
tion and two applications in which such a
relay combination may be used, it is desired
to be understood that the combination select-
ed and the applications shown are to facili-
tate in the disclosure of the invention rathex
than to limit the number of forms which the
invention may assume; and, it is to be fur-
ther understood that various modifications,
adaptations and alterations may be applied
to the specific embodiment shown to meet the
requirements of practice without in any man-
ner departing from the spirit or scope of the
invention except ag limited by the appended
claims.

Having described my invention, I now
claim :

1. In a traffic controlling system for rail-
roads, a stretch of railway track, a plurality
of signals governing traflic over said stretch
of railway track, a polar relay located at
each of said signals and operated over a po-
larized eirenit governed by traffic conditions
in advance of the corresponding one of sig-
nals, a neutral relay having two windings
connected in a multiple combination, said
multiple combination connected in series
with said polar relay in said polarized cir-
cuit, one rectifier in series with one of said
two windings, another vectifier in series with

the other one of said two windings, means gov-
erning the relative restrictiveness of said
signals, said means including said polar re-
lay and said neutral relay, whereby the re-
strictiveness of said signals may be altered

5

over said polarized circuit without affecting
the position of said neutral relay.

2. In a traffic controlling system for rail-
roads, a light signal giving indications of
varying restrictiveness, each indication hav-
ing a control circuit, a light-out relay in each
of said control circuits for causing the indi-
cation next in order of restrictiveness to be
given if the control circuit of a particular in-
dication is opened, said light-out relay being
operable on either direct current or alternat-
ing current, an electro-magnetic operating
mechanism for said relay, and means provid-
ing said mechanism with the same effective
magnetic flux values whether said control
circuits are supplied with direct or alternat-
ing currents.

3. In a traffic controlling system for rail-
roads, a color light signal giving a plurality
of indications of varying restrictiveness, an
incandescent bulb for each indication, each
of said incandescent bulbs having a control
circuit, means for supplying said control cir-
cuits with either alternating current or di-
rect current, and a plurality of light-out
relays each for causing one of said bulbs next
in order of restrictiveness burns out, said
light-out relays including a magnetic circuit,
two coils associated with said magnetic cir-
cuit, and two rectifier units, one connected in
series combination with one of said coils, the
other connected in a series combination with

he other one of said coils, said two series
combinations connected in a multiple combi-
nation, said multiple combination connected
in series with its respective one of said control
cirenits of said incandescent bulbs.

In testimony whereof I affix my signature.

OSCAR S. FIELD.
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