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My invention relates to railway track circuit
apparatus, and has for an object the provision
of novel and improved apparatus for expediting
the release of the track relay armature when &

5 vehicle enters the section of track with which
_the relay is associated. |

T will deseribe three forms of apparatus em-
bodying my invention, and will then point out the
novel features thereof in claims.

10 In the accompanying drawing, Fig. 1 is a di-
agrammatic view showing one form of track cir-
cuit apparatus embodying my invention. Figs. 2
and 8 are views similar to Fig. 1, but each showing
o modified form of relay combination also em-

15 bodying my invention.

cimilar reference characters refer to similar

~ parts in each of the views.

Referring to Fig. 1, the reference characters |
and f2 designate the traffic rails of a stretch of

00 railway over which traffic normally moves in the
direction indicated by the arrow, and which are
srranged by insulated rail joints 2 to form a track
section A—B. The track section A—B 1s pro-
vided with a track circuit which comprises as its

o5 essential elements the traffic rails | and 2 honded
in the customary manner, a source of current
connected across the rails at one end of the sec-

tion and a track relay connected across the rails

at the other end of the section. The source of

30 current may be any convenient source of elec-
triea] energy, such for example, as a battery 3,
 the opposite terminals of which are connected
with the rails I and 12 at the outgolng end oi

the section A-—B by conductors 4 and B, respec-

35 tively, a current-limiting resistor & being inter-
nosed in the connection with rail I. |
7R designates the track relay for the secticon
A——R. and, as shown in Fig. 1,1s a direct current
neutral relay preferably having a main winding
40 7T of a relatively large number of turns and an
auxiliary winding 12 of a relatively small number
of turns. The main winding T of frack relay
TR is mounted on a magnetizable core 30 and
the auxiliary winding 12 is mounted on a second
45 magnetizable core 3!. The relay TR 1S pro-
vided wth the usual tractive armature 5, piv-
otally mounted at 32 for swinging movement be-
tween the pole pieces 33 and 34 of the cores 30
ond 21, respectively. It is clear, therefore, that
50 the srmature §5 is included in the magnetic clr-
cuit of bothcores 38 and 3{. Armature 15 is biased
hytheforceof gravity or obherwise toward the pole
piece 34. Secured to the armature 195 by insulat-
ing members 35 is a contact finger 36 which, when
srmature 15 is swung toward the pole piece 33,

o |
by |
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engages a fixed front contact 16 to close a circuit
controlling contact 16-—-36. When armature 15
is swung toward the pole piece 34, the contact
finger 36 engages a fixed back contact 37T to
close a circuit controlling contact 31—36. It 5
follows that the armature 19 is attracted toward |
the pole piece 33 by the magnetic flux created by
the energizing of the winding 1, and, when so
operated, the contact 16—36 1s closed; and is at-
tracted toward the pole piece 34 by the magnetic 10 -
flux created when the winding 12 is energized,
and, when so operated, the contact 37—36 1S
closed. Turthermore, the biasing iorce of gravity
continuously tends to operate the armature 15 to .~
the position for closing the contact 37-—36. The 15 -
manner of connecting the windings T and 12 of
relay TR with the track circuit for the section
A—B will shortly appear. |

An additional insulated rail joint I0 is placed
in the rail {2 slightly in advance, say, one-half 20
rail length, of the insulated rail joint 2 at the
entrance of the section to form a short insulated
rail section {i. The main winding T of relay
TR is connected with rail | and with the insulated
rail section {1 by conductors 8 and g, respectively. 25
That is to say, the winding T is connected across
the traffic rails | and {2 at the entrance of the
section to the rear of the sdditional insulated
rgil joint 10. The auxiliary winding [2 of the
relay TR is connected around the insulated rail 30
joint 10 by conductors 13 and {4 as will be readily
understood by an inspection of Fig. 1.

With the section A—B unoccupied, the wind-
ings T and 12 of the track relay TR are energized
in series by current supplied from the track bat- 35
tery 3. The circuit can be traced from one ter-
minal of the track battery 3 over resistor 6, con-
ductor 4, traffic rail 1, conducior 8. winding 1,
conductor 9, insulated rail section 11, conductor
13, winding {2, conductor |4, traffic rail. i2 and 40
conductor 5 to the opposite terminal of the bat-
tery 3. The magnetic flux crested by the ener-
gizing of the winding T attracts the armature 19
upward as viewed in the drawing, and the mag-
netic flux created by the energizing of winding 45
(2 attracts the armature |5 downward as viewed
in the drawing. That is to say, the windings T
and 12 normally oppose each other in their at-
traction of armature 15. As pointed out above,
the winding 1 is preferably one of a relatively 50
large number of turns, while the winding 12 is
one of a relatively small number of turns, and,
consequently, the magnetic flux created by the
winding 1 greatly predominates over that created
by the winding 12 under the normal unoccupied 55
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condition of section A—B, inasmuch as current

of like magnitude flows in each winding 7 and
- 12. The parts are so proportioned that under.

this condition just described the armature (5 is

operated toward the pole piece 33 to close the
Iront contact 1§ and is retained in this position

as long as the section A—B remains unoccupied.
‘When g train traveling in the normal direction

of traflic first enters the section A—B and its
leading pair of wheels and axle span the rail [

and the insulated rail section 11, the main wind-

ing 7 of relay TR will be shun_ted and the cur-
rent flowing therethrough will be greatly redueed
In value, and the magnetic flux of the core 30

will gradually die away to a relatively small value,

Current will now flow from the battery 3 over
resistor 6, conductor 4, rail 1, train shunt, insu-

~ lated rail section I, conductor 13, winding 12,

~ conductor {4, rail 1= and conductor 5 back to

20 the battery 3, and the auxiliary winding 12 will

~ still remain energized. The train shunt resist-

~ance ‘being materially less than the resistance of

. the winding 1, the flow of current in the winding

- 12 will now be increased over the normal flow
25

of current and, consequently, the attraction of
the armature 15 due to the magnetic flux created

by winding 12 will be increased accordingly. The

- result will be that the armature 5 will not only

- 30

fall away from engagement with the front con-

tact 16 due to the biasing force of gravity, but

~ will also be pulled away by the magnetic flux

created by the winding (2. It is clear, therefore,

~ that the release of the armature 15 of the track

. 40

held in engagement with the back contact 37,
. however, by the biasing force. - When the train
vacates the section A—B, the ‘normal flow of
- current will be reestablished in the two windings

- T and 12 in series, and the armature (5 will be

| -45

o{)

~_ relay TR of Fig. 1 will be expedited over that.
' upon the shunting of the energizing winding only.

- When the train advances to the right and its

leading pair of wheels and axle span the rails

obtained with track relays of the type depending

| and 1= to the right of the insulated rail joint

10, the winding 12 will be shunted and the mag-
- netic field created thereby will be reduced to a

relatively small value, the armature 5 being

. picked up. . - |
- Referring now to Fig. 2, the track section A—B
~1s provided with a track circuit having a cur-
rent source connected across the traffic rails at
- the outgoing end of the section and an additional

o ‘insulated rail joint 18 located in the rail |2 slight-

B -
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same as in Fig. 1.

1y in advance of the entrance of the section the

_ _ In this form of apparatus
-~ embodying my invention, the track relay TRI is
~ breterably a direct current neutral relay having
- the main winding T and the '

across the rail | and the short insulated rail

section Il the same as in Fig. 1. The auxiliary .
- winding {2 is preferably of 3 relatively small num-

-

- ber of turns and is connected around the addi-
tional insulated rail joint 10. The relay TR

. is provided with a tractive armature 18, pivotally

70

‘mounted at 88 for swinging movement toward
and away from the pole piece 39 associated with
' the biased away from the pole
- Dlece 38 by the force of gravity. A contact finger

the core 17, bheing

88 is attached to the armature I8 by means of

| ir;sulating members 4 I and is adapted to engage
- a fixed front contact 18, or to engage a fixed

S 7% back contact 42,

- Ing held in the position for engaging the back

auxiliary winding flow o

12 both mounted on the same magnetizable core
1. "The main winding 1 is preferably of a rela-
tively large number of turns and is connected

Pig, 1,
nected around the insulated rail joint (8 by con-
cuctors 28 and 2¢. The relay S is g direet cur-

- TRZ has one terminal of

2,024,980 . .
- Aslong as the section A—B of Fig. 2 is unoccu-

pled, the track battery 3 supplies current which
lows in the windings T and 2 in series in the

salac manner as described for Fig. 1. Both main |
winding 7 and the auxiliary winding {2 of track g
- relay TR being mounted on the same magnetiz-
~ able core 17, each creates a magnetic flux there-
In when energized. The windings T and {2 are

so. positioned on the core 17 that the magnetic
fluxes created thereby -oppose each other with 1o

‘the result that the armature 18 is attracted by
- & force corresponding to the resultant magnetic

flux. Due to the unequal number of ‘turns, the
winding 71 predominates over winding 12 and

- the resultant magnetlic flux is in a direction cor- 15

responding to the winding 7. The parts are so

- proportioned that the resultant magnetic flux is |
sufficient to attract the armature 18 to the pogi-

tlon for closing the front contact 19 as long as

the windings T and 12 are energized by the nor- 20

ma] flow of current. | .
- When a train advances from the left and its
leading pair of wheels and axle pass the insulated

rail joints 2 at the entrance of the section A—B,
the winding T of the relay TRI wil] be shunted 25.
and the flow of current therethrough will be
greatly reduced. The winding (2, however, re- =
mains energized by current flowing through the

- train shunt and this flow of current will be great-

er in value than the normal flow of current, and, 3¢
consequently, the magnetic fiux created by the -
winding 12 will be increased accordingly. There
will result, therefore, a rapid dying away of the

-normal magnetic flux which was in the direction
corresponding to the winding 7, and as the re- d5

sultant field approaches the value of zero, vne
armature 18 will be released very quickly. It is
clear, therefore, that the time required to re- -
lease the armature {8 of the track relay TR wiil

“be much less than that ordinarily reguired when 40 - '

the track relay is shunted only. It is to be noted
that the magnetic flux will die down to zero and
then build up to the oppssite direction, that is,
In the direction corresponding to winding 12, to
agaln provide attraction for the srmature 8 45
Winding 12 is so proportioned, however, that
the magnetic flux created therehy, even when 2
palr of wheels span the rail { and the insulated
rail section {1, will not be sufficient to pick up
the armature 18. When *he train has advancea 59
a few feet to the right in Fig. 2 and its leading
bair of wheels and axle span the rails | and {2
to the right of the insulated rail joint 19, the
winding 12 will be shunted, the armature {8 bLe-

.
1

contact 42 by the biasing force of gravity. When
the train vacates the sectich A—B, the normal
. current will be reestablished and both
windings T and 12 will be reenergized with the

‘result that the armature 18 will be picked up to 60
~close the front contact 19, . o

In Fig. 3, the traffic rails | and 2 are rmnged. '

/into a track section A—B, which is provided with

a track circuit having g, source of current con-
nected across the rails at the exit end of the 65

section the same as in Fig. 1. The additional insu-

lated rail joint 18 is likewisa placed in the rajl fag

few feet in advance of the insulated rail joint 9
at the entrance end of the secticn the same as in
An auxiliary relay S has its winding con~- 70

rent neutral relay preferably having a relatively
i0W resistance winding. The main track relay
its winding connected 75
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with the rail { by a conductor 22 and the other
terminal of its winding connected with the in-
sulated rail section tf by conductor 23, armature
26 of relay S, back contact 24 and conductor 25.

With the section A—B of Fig. 3 unoccupied,
current flows from the battery 3 over resistor 6,
conductor 4, rail I, conductor 22, winding of track
relay TR2, conductor 23, armature 26 of relay
S, back contact 24, conductor 25, insulated rail
section {1, conductor 21, winding of relay S, con-
ductor 20, traffic rail [* and conductor 5 back to
battery 3, and the relays TR2 and S are energized
in series. The relay S is so proportioned and
adjusted that the energization resulting from
the normal flow of current through its winding
is not sufficient to lift the armature 26 out of
engagement with the back contact 24. The track
relay TR2 is so adjusted that when its winding
is energized with the normal flow of current, its
armature 27 is held in engagement with the front

contact 28.

When the Iea,dmg pair of wheels and axle of
a train moving to the right pass the insulated
rail joints 2 at the entrance of the section A—B
and span the insulated rail section #{ and rail 1,
the track relay TR2 will be shunted and the
flow of current through its winding will be re-
duced to a very low value. At the same time cur-
rent will flow in the winding of the relay S
through the train shunt and this flow of cur-
rent will be increased in valueover thenormalfilow
of current with the result that the relay S will now
be energlzed sufficiently to pick up its armature 26
and opeh the back contact 24. When the back
contact 24 is opened, all current will be removed
from the winding of the relay TR2 and the mag-
netic field of that relay rapidly falls to zero,
resulting in a very quick release of its armature
27. Tt is to be seen, therefore, that the appa-
ratus of Fig. 3 provides a release of the arma-
ture of the track relay which will be quicker than
obtained by the shunting of the winding of the
track relay only. When the train advances to

the right far enough to span the rails { and 12

to the richt of the insulated rail joint 10, the
relay S will be shunted and its armature 26 will
drop into engagement with the back contact 24.
As the rear of the train vacates the section A—B
and the normal flow of current is reestablished
in the track circuit, the track relay TR2 will be
reenergized and its armature 27 lifted into en-
gagement with the front contact 28. It is clear
that a quick and positive release of the track re-
lay TR2 will be obtained in response to a train
entering the section A—B.

Although I have herein shown and described

only three forms of apparatus embodying my in-

vention, it is understood that various changes
and modifications may be made therein within

‘the scope of the appended claims without de-

parting from the spirit and scope of my invention.
Having thus described my invention, what I
claim 1is: |
1. In combination with a stretch of railway
track, insulated rail joints located in the {raffic
rails to form a track section, a source of current
connected across the traffic rails at the exit end

of the section, another insulated rail joint locat-

ed in one rail slightly in advance of the entrance
of the section, a first winding connected around
said other insulated rail joint, a second winding
connected across the traffic rails of the section
to the rear of said other insulated rail joint

whereby said windings are serially energized by

current from said source when the section is unoc-

3
cupied and the first winding only is energized as
a train first enters the section, and a circuit
controlling armature having a biased position
and an operated position jointly controlled by
said windings. : 5

2. In combination with a stretch of railway
track, insulated rail joints located in the traffic

rails to form g track section, a source of current

connected across the traffic rails at the exit end
of the section, another insulated rail joint lo- 3¢
cated in one rail slightly in advance of the en-
trance of the section, a first winding connected
around said other insulated rail joint, a. second
winding connected across the traffic rails of the
section to the rear of said other insulated rail 15
joint whereby said windings are serially energized
by current from said source when the section Is
unoccupied and the first winding only is ener-
gized as a train first enters the section, a circuit
controlling armature having a closed position and 2¢

“an open position and biased by the force of grav-

ity to said open position, a magnetic field cre-
ated by said second winding when energized ef-
fective to attract said armature to the closed
position, and a magnetic field created by said 25
first winding when energized effective to assist the
force of gravity in moving said armature to the
open position. |

3. ITn combination with a stretch of railway
track, insulated rail joints located in the traffic 30
rails to form a track section, a source of current
connected across the traffic rails at the exit end
of the section, another insulated rail joint locat-
ed in one rail slightly in advance of the entrance
of the section, a first winding connected around 35
said other insulated rail joint, a second winding
connected across the traffic rails of the section
to the rear of said other insulated rail joint
whereby said windings are serially energized by
current from said source when the section is un- 40
occupied and the first winding only is energized
as a train first enters the section, a circuit con-
trolling armature having a closed position and an
open position, and a magnetic field created by
said windings when serially energized eflective 45
to operate the armature to said closed position
and when said first winding alone is energized ef-
fective to move the armature to the open posi-
tion, whereby said armature is quickly actuated
from the closed to the open position as a train 50
first enters the sections.,

4. Tn combination with a stretch of railway
track, insulated rail joints located in the traffic
rails to form a track section, a source of cur- -

rent connected across the traffic rails at the exit 55

end of the section, another insulated rail joint
located in one rail slightly in advance of the
entrance of the section, & relatively low resistance
winding connected around said -other insulated
rail joint, a relatively high resistance winding 60
connected across the traffic rails of the section to
the rear of said other insulated rail joint where-
by said windings are serially energized by cur-
rent from. said source when the section is un-
cecupied and the first mentioned wind- 65
ing only is energized as a train first enters -
the section, and a circuit controlling armsature

‘having a biased position and an operated posi-

tion jointly controlled by said windings and ar-
ranged in such a. manner as to be actuated to 70
the operated position by the energization of the.
second mentioned winding and to have its move-
ment toward the biased position expedited by
the energlzatlon of the ﬁrst mentwned winding
alone. S 76



 rails to form a track section, a source of current

5 In ccmbmatmn Wlth a stretch of rallway
tra,ck insulated rail joints located ‘in the traffic

B connected across the traffic rails at the exit end

of the section, another 1nsulated rail’ Joint. 1o=
cated in one . Tail slightly in advance of the en-

 trance of the section, a relay having an armature

10
o 1ty in opening said armature, means for connect-
ing said main Wlndmg across the traffic rails

biased by: gravrty to an open position and a main

winding for closing said armature as well as an
a,uxﬂrery winding for assisting the force of grav~

- between the said other insulated rail joint and

the insulated rail joints at the entrance of the
section, and means for connecting said auxiliary

wmdmg around said other Insulated rail joint.

6. In ccmblna.tmn with a stretch of rallway'
track, 1nsulated rail . joints located in ‘the traffic

' rails to form a track section. a source of current

- 20..

o 30

connected across-the traffic rails at the exit end
of the sectmn another insulated rail joint located

| in one rail shghtly in- advance of the entrance
~ of the section, a relay havmg 2 magnetizable
“eore and a circuit controlling armature in at-
tractive relaticnship with said core, said armature
. biased by gravity to the open position and at-
~ tracted by said core to the closed position; a
main winding having a relatively large number of

turns and an auxiliary winding having a rela-
tively small number of turns ‘mounted on- said

. .core and arranged t0 oppose each other, means
- for connecting said main winding across the traf-

~fic rails between the said other insulated rail

35

joint and the insulated rail joints at the entrance

of the section, ‘means for connecting said .aux-
. iliary winding around said other insulated rail
~ joint, whereby the magnetic field created in said -
- core by the current flowing in said windings when

. the section is unoccupied is rapidly annulled and

40

- current flowing in the a,ux;ha,ry Wmdlng as a.
-'_tram enters the section. = )
7. In combination with a stretch of ra.llway
track insulated rail joints Iocated in the traffic
“rails to form a track section, a source of cur-.
rent connected across the traffic rails at the exit
~end of the section, another insulated rail joint

> -
v

the armature quickly released in response to the

located in one rail slightly in advance of the

- entrance of the section, a.relay having a single
‘magnetic circuit including an armature biased by

- gravity to the open position, said magnetic circuit

- being provided with a main winding for closing
~ sald armature as well as an auxiliary winding

L O
R |

for creating in said magnetlc circuit and in said

5 armature a flux which opposes and is weaker than
~ the fiux created therein by said main winding,
- means for connecting said main winding across
. the trafﬁc rails between the said other insulated
~ rail joint and the insulated rail joints at the en-
60 {rance of the section, and means for. connecting
. the auxma,ry Wlndlng areund sa,ld other 1nsul&ted

D rail joint.

65

8. In combination with a stretch of rallway'
| track insulated rail joints located in the tmmc
rails to form a track sectlon a source of cur-

o rent connected across the traffic rails at the
- exit end of ‘the sectlon another insulated rail

:._70

ot

Jjoint located in one rail slightly in advance of

the entrc,nce of the section, a relay having a
- first and a second magnetic circuit and a circuit
~controlling armature biased to the open posi-

tion and included in both of said magnetic cir- -

cuits, a main Wlndlng mounted on the first mag-

"”_netic circuit for creating a magnetic flux in
said armature to operate the armature to the

- ralls to form a track section, a. source of current ¢

2 024 080

closed position, an auxillary winding mounted
on the second magnetic circuit for creating a .

magnetic flux in said armature which opposes .'

and is weaker than the flux created by the main
Wlndmg, means for connecting said main wind- 5§ .
Ing across the traffic rails of the section be-
tween said other insulated rail joint and the

insulated ‘rail joints at the- entrance of the sec-
tion, and means for ccnnectlng said auxﬂlary

Wmdlng around said other insulated rail joint. 10 o

9. In combination with a- stretch of ra1lwe,y

'track a Ppair of 1nsula,ted rail joints located in
each traffic rail to form a track section, a source

of current connected across the tra,fﬁc rails at :
the exit end of the section, another insulated 15

~radl joint located in one rail slightly in
advance of the entrance of the section, a

main  relay and an auxiliary Trelay, mrcmt

means . for ~connecting the winding  of the

main relay across the traffic rails of the section 20

. between said other insulated rail joint and the |

insulated rail joints at the entrance of the sec- )
tion and including a back contact of the auxil-
iary relay, othér circuit means for- connecting

the winding of the amnhary relay around said 25"";

other insulated rail joint, and a circuit con- - -
trelllng armature operated by said mam relay

10. In combination with a stretch of railway
track, insulated rail Jelnts located in the traffic 20 _-
connected across the traffic rails at the exit

end of the section, another insulated rail joint '

located in one rail slightly in advance of the
entrance of the section, a relatively low resist-

ance winding connected around said other in- --35_'7_ }

sulated rail joint, a rela,tlvely ‘high resistance
winding connected across the traffic rails of -

- the section to the rear of said other msulated

rail joint whereby said windings are serially en- 40 '-
ergized by current from said source when the *¥

' section is unoccupied and the first mentioned
winding alone is energized ag
- ters the section, a circuit ccntrclhng armature

a train first en-

having a closed position and an open position and
biased by gravity to the open position, means
rendered effective with said windings serla,lly
energized to operate said armature to the closed

45. -

_p051t10n and means rendered effective when said .
first mentioned winding alone is energized to 50
assist gravity in cperatmg saad armature to the

open position.
11. In ccmbmatlon Wlth a stretch of raﬂway

track, a pair of insulated rail joints located in
each traffic rail to form a track section, a source KK

of current connected across the traffic rails at

- the exit end of the section, another. insulated
‘rail joint located in one rail shghtly in advance
- . of the entrance of the section, a main relay and L
an auxiliary relay, circuit means for connecting 60.- S

the winding of the main relay across the traffic

- rails of the section between said other insulated
- rail joint and the 1nsu1ated rail joints at the

‘entrance of the section and including a back

contact of the  auxiliary relay, other circuit 65 -
means for connecting the winding of the auxil-
iary relay around said other insulated rail joint
whereby said auxiliary relay will receive. current

- from said source when a train enters the section,

and a circuit controlling armature cperated by 70-.
sald main relay. : - -

12, In ccmbma.tlcn a section of rallway track
comprising the usual track circuit 1nclud1ng the

traffic rails and insulated rail joints at the en- _
trance and exit ends of the section, a source of 75



9,024,080 ' | 5

current connected across the rails at the exit end
of the section, an auxiliary insulated rail joint
in one rail of the section, an auxiliary relay
having its winding connected across said auxil-
jary rail joint, a main relay connected across
the rails at the entrance end of the section
over a back contact of said auxiliary relay where-

by when a train enters said section the main

relay will first become shunted and will subse-

quently have its winding disconnected from the
track through the energization of said auxiliary

relay caused by the entry of the tran into said

section, and a circuit controlling armature oper- 5
ated by said main relay. '

BENJAMIN MISHELEVICH.
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