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_ .MA’\T a citizen of the Umnited
. ressldent of Wesifield, Unien county, New
.. & Jersey, have invented certain new snd useful
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Be it known that I, CrareNcE W. O

Improvements in Railway-Signals, of Wm('h
the following is a s ification.

This invention relates to those automatic,
electric signals for railways in which the

1¢ signals are spaced along the track, a main
- signal conductor is employed and a signal

1s continuously under control of a moving

vehicle.  This improvement employs a sig-
naling current :n 2 main or track rail circuit

15 which cirenit may also carry a current of a

different, character, employed for a different
purpose, as for propulslon Where a direct
current is employed for propulsion it is con-
venient io employ an alternating current su-

20 perposed OnL the tra-ck mrcmt or szgnalmg

purposes.

¥ invention is directed to lmprovement
in that class of signaling system in whieh the
track may be electrically eontinuous and

25 supphed by sources of eurrent at.intervals,

the various circuits being completed by
‘bonds connecting the rails between successive
sources. Such a system 1s shown and de-
scribed in the application of C. J. Coleman,

| 30 berml No. 383,366, filed July 12th 1907.

It s the obje(t of the present invention to-
so. devise the system that there shall be neo-
point or points.thereon no matter how shoi:.

at which a truck could rest without causing
al behind it to stand at danger. To
~this end I complete the various track circuits
by a bond of conductmg material which of- |

- fers substantially no impedance to the flow
of the signaling current and which bond is

40 connecteg to a point in one rail a sufficient |

dlst‘mea in advance of the point to which it

 is connected to the other rail as to permit the

coils through which the signals of successive
blocks are controlled to be in operative re-

45 lation with opposite rail portions. In other

words, the colls are governed by the presence

or absence of eurrents through d;ﬂerent

- sources yet are simultaneously acted upon

- by the circuit closer such as the axle and
50. Wheels of the car carrted by the tramn. In

this way the coils of different blocks are
lapped and there 1s no point at whnich even
“a single truck can stand withoit being pro-
tected, for the truck will act upon the cur-

55 vent in the coil of the forward block before
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it has eeased to act upcm the cml of a rear-
ward block.

My invention will be better under c«tm}d bv
reference to the accompanying drawing.
whlch is a diagram of one embodiment of.
‘my invention illustrating a normally rlem
.systemn, and with reference to the foﬂn wing
‘more detailed description.

The track rails 4 and 5 are electr 1(,a11y
continuous from end to end and may jointly
constitute the return eonducuor of a dirept
current electric propulision system. There
are sources of alternating current connected
it parallei branches s to, the opposite rails,
‘an slternating generztor @ in a parallel cur-
cuit 2, 3, supf)lles a primary coil ¢ with alter-
natmg impulses which act induciively on the
coil constituting the source s. There 1s
bond or conducting section b which com--_

iotes the track circuit for the current from
the sources 8 forward and rearward of the

This may be and preferably is of
negh,crnble impedance as relates both to’ the
signaling and the traction currents. This 1s
connected to one rail at the point 30 and to
a point in advance 31 in the other rail. The
-sources s are at or about the centers of the
blocks and the conducting section & divides
the space between sources into two track
-circuits. Three signal spaces @, ¥, and z, are
'shewn. On oppesite sides of the sectmn b
are coils of insulated wire ¢, 4, each laid in
‘inductive relatlon to the adjacent rail. The
signal employed is shown at 4 and 13 shuwn
as controlled by a magnet ¢ in a local cir-
cuit including a battery 20, conductors 21,
22, 23, and the return conductor 7,-there me -
two circuit breakers 32, 33, 1n this circuit

operated by magnets m and 7, resPectwely |
The magnet n 1s connected in a circuit 6, 7,

with the coil 7, and the magnet m. 1s in 8 cir-

cuit 8, 9, with the ecil 4. . )
Normall the signals as shown mdlcate -

safety, an "the local controlling circuit i1s
closed; when the wheels w of a vehicle are °
in the 51gnal bleck as shown, current from
the source s which normally ﬂowed through
the rails and the conductmg sectwn b in-

ducmg a current in the coil 7 to energme the
et » is cut off or diverted; magnet n

13 eénergized, circuit of the magnet ¢ is
broken at 33 and the signal goes to danger
hy gravity. As the w eels w pass from
section y to seetion 2 current gradually 1n-
creases 1 coil ¢ and 1S gradually excluded ]




from coil  and there is no interval of no | signals, electro-magnetic means for control-
. protection. o | Iing the signals imﬁgdiﬁg coils energized in-
B The coils ¢ and 7 are acted upon induct- | ductively by variaticns of current_in the
' ~ ively by current variations in the rzils and | main circuit, the coil of one signal lapping
"© 5 they may be located in inductive proximity | the coil of the adjacent signal, and means 7(
5 to the rails or a shunt wire 34 may be em- ; for confining said lapping coiis to electric-
ployed in which the fluctuations and changes ally independent circuits consisting of a
~ In current are the same as in the rail be- | bond of low impedance connecting the direct
 tween the points 385, 36, to which the ter- | and return members of the circuit. -
10 minals of shunt wire 34 are connected. | 7. In a railway signaling system, a signal 7¢
What I claim and desire to secure by Let- | space including two paraliel, electrically con-
ters Patent 1s:— R _ tinuous track rails, a source of alternating
1. In arailway signaling system, the com- | current connected to said rails, a bond con-
bination of two signals, s pair of coutinuous | nected to a point in one rail and a point in
15 rails and two sources of supply in operative | advance thereof in the other rail, a signal, 8(
relation therewith, two coils for governing | two local circuits for controlling said signal.
the respective signals, the coils being.elec- | and a coil in each circuit inductively ener-
trically related each to a part of one of two | orized by current variations in the adjacent
opposite rail portions, and a bond so con- i rail. U o o
|
i

20 necting the rails as to complete circuits 8. In a railway signaling system, the com- 8§
from said sources of power with said oppe- | bination of an electrically continuous, malin,
site rail portions in circuit with different | metallic conductor, a series of signals at
sources. o _ - | separated points along said conductor, a se- -
2. In a railway signaling system, the com- | ries of sources of alternating current, one

25 bination of two signals, a pair of continuous | for each signal, connected 1n parallel to said 9¢
 conductors and two sources of supply in | conductor, electro-magnetic means for con-
‘operative relation therewith, two coils for | trolling said signals, circuits for controlling
_ ggverning the respective signals, the coils | said means; a series of coils, one in circuit
ing electrically related each to a part of | with each magnetic means, so arranged that
30 one of two opposite conductor portions, and { the coil of one signal laps the coil of the ad- 9

&n

a bond so connecting the conductors as to | jacent signal, and means for energizing said
complete circuits from said sources of power | coils by current variations in said conductor.
with said conductor portions in circuit with {- ¢. In a railway signaling system, tae com--
- different sources. D bination of a main circuit including the
35 8. In a railway signaling system, the com- 'track raiis as the direct and return members 1G
bination of two signals, a pair of continuous | thereof, a series of signals at separated
rails and two sources of supply in operative | points along said track, a series of sources
relation therewith, two coils for governing | of alternating current, one for each signal,
the respective signals, the coils being elec- | connected in parallel to said rails, electro-
40 trically related respectively to portions of | magnetic means for controlling signals, cir- 10
the two rails, and 2 bond connecting the rails | cuits for controlling said means, a series of =
coils, one in circuit with each magnetic means
so arranged that the coil of one signal laps
the coil of the adjacent signel and means
for energizing said coils by current varia- 11
tions in said rails. ' S SR
I - 10. In a railway signaling system, thecom-
|

points intermediate said sources, the connec- ‘bination of an electrically continuous, main,
metallic conductor, a series of signals at

tion to one rail being forward of that of the ( :
50 other, a coil for governing the rearward of sgpalrated' points along said conductor, a se- 11

‘the two signals In operative relation with | ries of sources of alternating current, one for
the rail to which the forward end of the | each signal, connected in parallel to said
bond is connected, and a coil for governing conductor, electro-magnetic megns for con-
. _ the forward of the two signals in operative |{.trolling said signals, two circuits for con-
v 55 relation with the opposite rall. | trolling said means at each signal, a series of 12
' . 5. In a railway signaling system, signal | coils, one in each circuit so arranged that the
- controlling circuits comprising the track, | coil of one signal laps the coil of the adja-
o  sources of supply at intervals in operative | cent signal, and means for energizing said
y relation therewith, and bonds diagonally | coils by current variations in said conductor.
60 connecting the rails of the track and eac 11. In a railway signaling system, the com- 12
completing signal controlling circuits from | bination of a continuous, main, metallic con-
a source at each side of the bond. ' ductor, a series of separated signals, s series
— ] 6. In a railway signaling system, the com- | of sources of alterndting current for each
j " bination of a main metallic eircuit inciuding | signal, electro-magnetic means for control-
T 65 g source of alternating current, a series of ! ling the signals including coils epergized by 13

- at points at opposite ends of said rail por-
| | tiOIlS. | | - | A |

: 4. In a railway signaling system, the com-
45 bination of the track, two signals, two

sources of supply in operative relation with

said track, a bond connecting the rails at
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N current variations in the main conductor, the | conductor and a point in advance in the

v colls of one signal lapping the coils of an ad--| other conductor; each section having a suit-
= jacent signal, and means for dividing said | able signal, a local circuit for controlling
S maln conductor into blocks consisting of a | said signal and a coil in said circuit induct-
PR 6 bond bridging the conductor and confining | ively energized by the current flowing in 55
i . the lapped coills to independent circuits. | said main, signal conductor, each of said
L 12. Inarailway signaling system, the com- | coils located in position to lap the coils in

“bination of two parallel, electrically cou- | the adjacent signal section. .
tinuous track rails, a series cf sources of al- 16. In a railway signaling system, the com-
10 ternating current connected with the rails at | bination of an electrically continuous, metal- 60
separated points, means for electrically di- | lic, main signal cirenit, a circuit closer car-
‘viding said track rails into blocks consisting | ried by the car in continuous contact there-
- of a series of bonds, each bond connecting a | with, sources of alternating current con-
point in one rail with a point in advance in | nected-to said circuit in parallel branches at

15 the other rail, each block having a signal, a | separated points, meaus fer elecirically di- 65

‘' local contrciling circuit for the signal and a | viding the space between successive sburces
- coil 1n saiq cireuit inductively energized by | into indeperdent circuits consisting of a con-
_ ‘current variations 1n the adjacent raill. = . | ducting bond connected to a point in one
‘ ~13. In a rallway signaling system. the com- | conductor and a point in advance in the .
20 bination with electrically continuous paral- | other conductor, each signal space having a 70
lel track rails of a series of sources of alter- | suitable signal, a local circuit for controlling
nating current connected to th2 rails in | said signal, and means for producing in-
parallel branches, a series of bonds connect- ; duced current impulses in said circuit due to
~1pg a point 1n one rail between two sources | current variations in the main circuit. o
25 of current with a point in advance in the | 17. In a railway signaling system, the com- 75
. other rail between sald sources of current, | hination of an electrically continuous, metal-
each signal space having electro- magnetic | iic, main signal circuit,- having a series of
‘means for operating the signal including a | blocks, a circuit closer carried by the car in
~_local circuit and a coil in said circuit in- | continuous contact with said eircuit, sources
90 ductively energized by the current in the ad- | of alternating current connected to said cir- 89
~ jJaecentrai. -~ ‘| cuit in parallel branches at separated points, =
14. 1In a railway signaling system, a block | means for electrically dividing the spaces
ncluding parallel, electrically continuous | between successive sources into independent
__ track rails, a source of alternating current | circuits consisting of a conducting bond con-
+_ 3% connccted to said rails, a conducting bond | nected to a point in one conductor and a 83
;o connected to a point in one rail and a point | point in advance in the other conductor each
-/ in advance thereof in the other rail, a signal, | space having a suitable sienal, a local circuit
-' - a controlling circuit for the signal and a coil | for controlling said signal, a coil in said cir-
i said cirenit inductively energized by cur- | cuit arranged to lap the coil in an adjoin- o0

« 40 yent variations in said rail. _ ~ | ing circuit and means for energizing said
15. Inarailway signaling system,the com ! coils induectively by current variations in the
bination of an electrically continuous, metal- " adjacent main conductor., L
lie, main signal circuit, a circuit closer car- © In testimony whereof, I have signed my
ried by the car in continuous contact with | name to this specification, in the presence of

- 49 the CII'CI(Iiit, soué'ces_ of alternating current | two subscribing witnesses.
connected to sald circuit'in parallel branches| = A~y & W O - -
‘at separated points, means for electricallydi- | = CLARENCE W. COLEMAN.
viding the space between successivi sources | Witnesses: o ' o
nto independent circuits consisting of a con- - Wum. M. TownLEY,
80 ducting bond connected to a point in onel A, K. Gawe.
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