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cion relates to apparatas for lase 
g current signaling Systeins 

rays both of the illes of 
which 3re included in the path 
ision current. More particu 
tes to apparaits for use witia 

trial: the track circuits of two 
sections are fed with alter 

cu'i'eat from the same 
y. 

g drawing is a diagran 

3. 
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3, 

3 thereto a signaling 
invention. - 

: drawiig, C designates 
jectic railway the track 

S is 33, etc., it is tin 
g; the lies of track rails 
a circuit for the pi'opuli 

esias must be provided 
gropiision current 

tions 4. As here shown, it 2. 

s comprises inductive bonds 13, 1st, 
15. aidi 16, wirich bonds are preferably of 
the type shown and described in Jinited 
ties: is 3...etters. Patent No. 838,916, granted 

Shulien on Dec. 18, 1906. Briefly 
:d, each of these bonds comprises a 

ai Étiris of an electric conductor. The 
- as of the honds are coin 

cippasie track rails ad 
is oil the block sections, and 

point of the winding of each 
and is connected with the middle point of 

tie winding of the adjacent bond by means 
of a coiaductor 10, it will be evident that 
the protaision current in its passag 
through the winding of each bond flows in 
at tie ends and Gut at the middle point, or 
in at the middle point and out at the ends, 
and that therefore if the flow of propulsion 
current is equal in the two lines of rails, the 

Jried 

position of an electric 

by institiations 4 

tions A 

t iron core upon which are wound sev. 

iron core of the bond will not be magnetized 
by this current. Hence the bond will not be 
inductive to the propulsion current when 
the propulsion current is alternating. But 
since the alternating signaling current, 
ihereinafter explained, tends to flow through 
the vinding of each bond from end to end, 
the bonds will be inductive to this current 
and therefore impede the fow of signaling 
current from one line of rails to the other. 
We have not shown the generator for the 

propulsion current nor the remainder of the 
circuit for the propulsion current; these ele 
ments are so well understood as to require 
no further illustration or description. 

Each biock section is provided with a 
track circuit comprising as usual the track 
rails (or portions of them) of the block 
Section, a source of signaling current, and a 
relay. She'e shown, the source of current 
for two adjacent block sections, for example 
block sections A. and B, is a transformer 5 
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whose primary 6 is connected with a source . 
{f alternating signaling current 21, and 
whose secondary 7 is connected with the 
track rails of both block sections A and B. 
The alternating signaling current may be 
{of any desired frequency when the propul 
Sion current is direct, but when the propuli 
sion current is alternating, the frequencies 
of the prepulsion and signaling currents 
preferably different. 

8, 8, designate relays for the block sec 
and B respectively, which relays 

may be of any desired type which will re 
spond to the signaling current and not to 
the propulsion current in their normal or 
usual cort roi of their signals. 

S. S. designate railway signals, controlled 

Ty 
ai 

by relays 8, S, in a usual and well known 
}:se. 
incided in each track circuit, between 

the secondary of the transformer and the 
track rails is a resistance, which may be 
either inductive or non-inductive. in the 
accompanying drawing, 11 is the resistance 
for the irack circuit of block section A, and 
12 is the resistance for the track circuit of 
block section B. These resistances may be 
employed to imit the discharge of signal 
ing current from the transformer secondary 
wher; the track rails of a block section are 
occupied by a car or train, or they may be 
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employed to affect the phase of the signal 
ing current supplied to the relay by the 
track circuit, or they may be employed for 
both of these purposes or for other pur 
poses. - 
As shown in the accompanying drawing, 

the resistance 11 (non-inductive or induc 
tive) in the track circuit of block section A 
is divided into two substantially equal por 
tions 11 and 11, one of which portions is 
included in each of the two Jeads between 
the transformer secondary and the track 
rails. Similarly, the resistance 12 for the 
track circuit of block section B is divided 
into two substantially equal portions 12 
and 12”, one of which is included in each of 
the leads between the transformer secondary 
and the track rails. With this arrangement, 
there will be no flow of current between 
the middle points of bonds 13 and 14, even 
when the total resistances 11 and 12 are un 
equal, for the reason that these middle points 
will always have the same potential, and 
this potential will be the same as that of the 

5 middle point of the transformer secondary 
7. This is evident, from the fact that the 
circuit between each terminal of the trans 
former secondary and the middle point of 
ach of the bonds includes a half winding 
if the bond and a half of the total resistance 
ii or 12. With a car l7 in block section B 
as indicated in the drawing, although the 
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bond 14 will be shunted by the car, the po 
tential of the middle point of this bond will 
still be equal to that of the middle point of 
the secondary for the reason that there 
are equal resistances 12 and 12 between 
the terminals of the secondary 7 and the mid 
dle point of bond 14. Hence the two track 
circuits will be entirely free from interfer 
ence with each other, regardless of whether 
or not one or the other or both are occupied 
by a car, except for such slight action as 
Inay occur within the windings of the trans 
former. 

It is often advantageous that the resist 
ances 11 and 12 should be inductive. When 
such is the case, the two portions 11° and 
11 are preferably in the form of two coils 
Wound on One magnetic core 19, and the two 
portions 12 and 12 are preferably in the 
form of two coils on another magnetic core 
20, as illustrated diagrammatically in the 
drawing. With this construction, the total 
impedance of either pair of coils 11 or 12 
may be varied by varying the reluctance of 
the common magnetic circuit for each pair, 
the impedance of the two coils on each core 
being always equal. The coils are connected 
with the track rails and with the source of 
signaling current in such manners that the 
magnetic flux induced in each core by signal 
ing current flowing in the two coils wound 
thereon will be all in the same direction, so 
that the coils are inductive to the signaling 
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current; but that the magnetic flux induced 
by propulsion current in the two coils will 
be in opposite directions and will therefore 
be neutralized, so that the core will not be 
magnetized by the propulsion current, and 
so that when the propulsion current is al 
ternating its flow will not be impeded by the 
windings. This arrangement of the coils 
will be readily understood by reference to 
the accompanying drawing. 
When the coils 11, 11b, 12 and 12 are 

connected as just described, they will auto 
matically compensate for conditions caused 
b 
Fo lines of rails. When unbalancing oc 
curs, that is, when more propulsion current 
flows in one line of rails of a block section 
than in the other line of rails, there will be 
more propulsion current in one half of the 
winding of the bonds 13, 14, 15 and 16 than 
in the other half, and consequently the cores 
of the bonds will become magnetized. This 
magnetization will lower the impedance of 
the bond to the signaling current, allowing 
more signaling current to flow through the 
bond and thereby having a tendency to re 
duce the voltage of the signaling current at 
the relay. But at such times, the flow of 
propulsion current in the two coils on each 
core 19 and 20 will also be unbalanced, and 
the propulsion current will magnetize these 
cores, thereby reducing their impedance to 
the signaling current and increasing the 
voltage of the signaling current impressed 
on the track rails. The voltage of the sig 
naling current at the relays will thus be 
maintained substantially constant in spite of 
unbalancing of the propulsion current. 
Having thus described our invention, what 

we claim is: 
1. In a railway signaling system, two ad 

jacent block sections, a source of alternating 
signaling current, a transformer whose pri 
mary is connected with the source of alter 
nating signaling current and whose second 
ary is connected across the track rails of 
both block sections, and two substantially 
equal resistances connected respectively be 
tween the transformer secondary and each 
rail of one of the block sections. 

2. In a railway signaling system, two ad 
jacent block sections, a source of alternating 
signaling current, a transformer whose pri 
mary is connected with the source of alter 
nating signaling current and whose second 
ary is connected across the track rails of 
both block sections, and two substantially 
equal resistances connected respectively be 
tween the transformer secondary and each 
rail of one of the block sections, and two 
Substantially equal resistances connected re 
spectively between the transformer second 
ary and each rail of the other block section, 

3. In a signaling System for electric rail 
ways the track rails of which are included 
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in the circuit for the propulsion current, 
two adjacent, block sections divided by in 
Sulation in the track rails, means for per 
hitting propulsion current to flow from the 
rails of either of the said block sections to 
the rails of the other block section, a source 
of alternating signaling current, a trans 
former whose primary is connected with the 
source of signaling current and whose sec 
ondary is connected across the track rails of 
both of said block sections, two substantially 
equal resistances connected respectively be 
tween the transformer secondary and each 
rail of one of the block sections, and two 
Substantially equai resistances connected re 
spectively between the transformer second 
airy and each rail of the other biocik section. 

4. In a signaling system or electric rail 
ways the track rails of which are included 
in the circuit for the propulsion current, two 
adjacent block. Sections divided by insulation 
in the track rails, means for permitting pro 
pulision current to flow from the rails of 
either of the said block sections to the rails 
of the other block section, a track circuit for 
each block section each of which track cir 
cuits includes the opposite lines of rails of 
the block Section, a source of alternating sig 
naiing, current, a transformer whose pri 
nary is connected with the source of signal 
ing current and whose secondary is connect 
ed across the track rails of both of said 
block sections, two substantiaily equal re 
sistances connected respectively between the 
transformer secondary and each rail of one 
of the block sections, and two substantially 
equai resistances connected respectively be. 
tween the transformer secondary and each 
rail of the other block section. - 

5. in a signaling system for electric gail 
ways, the track rails of which are included 
in the circuit for the propulsion current, two 
adjacent block sections divided by insula 
tions, in the track rails, means for permit 
ting the propulsion current to flow from the 
rails of either block section to the rails of 
the other block section, a source of alternat 
ing signaling current, a transformer having 
its primary connected with the source of 
signaling current and its secondary connect 
ed across the track rails of both block sec 
tions, two substantially equal inductive re 
sistances wound in the same direction on one 
magnetic core and interposed respectively 
between the Secondary and each track rail 
of one of the block Sections, and two sub 
stantially e?tial inductive resistances wound 
it the same direction on another magnetic 
core and interposed respectively between the 
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secondary and each track rail of the other 
block section. - 

6. in a signaling system for electric rail 
ways the track rails of which are included 
in the circuit for the propulsion current, 
two adjacent block sections divided by in 
sulation in the track rails, means for permit 
ting the propulsion current to flow from the 
rails of one block section to the rails of the 
other block section, said means comprising 
an inductive winding connected across the 
opposite rails of each block section, and a 
conductor connecting the middle points of 
the said windings, a source of alternating 
signaling current, a transformer whose pri 
nary is connected with the source of signal 
ing current and whose secondary is connect 
ed across the track rails of both block sec 
tions, two substantially equal resistances in. 
terposed between the secondary and each 
track rail respectively of one of said block 
sections, and two substantially equal re 
sistances interposed between the secondary 
and each track rail respectively of the other 
block section, 

7. in a signaling system for electric rail 
ways the track rails of which are included in 
the circuit for the progulsion current, two 
adjacent block sections divided by insula 
tion in the track rails, means for permitting 
the propulsion current to flow from the rails 
of one block section to the rails of the other 
block Section, Said means comprising an in 
ductive winding connected across the oppo 
site railis of each block section and a con 
ductor connecting the middle points of the 
said windings, a source of alternating sig 
naking current, a transformer whose pri 
mary is connected with the source of signal 
ing current and whose secondary is connect 
ed across the track rails of both block sec 
tions, two substantially equal inductive re 
sistances wound in the same direction on one 
magnetic core and interposed respectively 
between the secondary and each track rail 
of one of the block sections, and two sub 
stantially equal inductive resistances wound 
in the same direction on another magnetic 
core and interposed respectively between the 
secondary and each track rail of the other 
block section. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. 

LOYD W. LEWIS. 
JOHN S. HOLDAY 

Witnesses: 
CHAs. E. McCoy, 
C. R. BEAiL. 
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