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UNITED STATES PATENT OFFICE. 

ANDREW A. SKENE, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR. To THE UNION 
SWITCH. & SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A coRPoRATION 
OF PENNSYLVANIA. RAILWAY SIGNALING APPARATUS. 

Application filed August 4, 1926. Serial No. 126,985. 

-My invention relates to railway signaling 
apparatus and particularly to apparatus of 
the type involving track circuits. 

I will describe several forms of apparatus 
embodying my invention, and will then point 
out the novel features thereof in claims. 
In the accompanying drawings, Fig. 1 is 

a diagrammatic view showing one form of 
apparatus embodying my invention. Fig. 1 
is a sectional view across the track rails 
shown in Fig. 1 and illustrating one location 
of, and one means for mounting, the auxil 
iary conductor B. Fig. 2 is a diagrammatic 
view showing a modification of the apparatus 
shown in Fig. 1 for varying the voltage Sup 
plied to the second winding of a two-winding 
relay, such modification also embodying my 
invention. Fig. 3 is a view showing a modi 
fication of the apparatus shown in Fig. 2, 
but involving a Wheatstone bridge arrange 
ment and also embodying my invention. Fig. 
4 is a modification of the apparatus shown in 
Fig. 3 and embodying my invention. Fig. 
5 is a diagrammatic view showing a still fur 
ther modification of my invention and in 
cluding slow-acting means for varying the 
voltage applied to a relay Winding. 

Similar reference characters refer to simi 
lar parts in each of the Several views. 

'erring first to Fig. 1, the reference chal 
acters 1 and 1 designate the rails of a rail 
way track, which rails are divided by insul 
lated joints to form a section E-F. This sec 
tion is provided with a track circuit compris 
ing a transformer T having its secondary 
connected across the rails adjacent the point 
E, and a track relay R connected across the rails adjacent the point F. The primary of 
ransformer T is connected with two tel 
inina is 8 and 9 which are in turn constantly 
connected with a source of alternating track 
circuit voltage which is not shown in the 
drawing. 
Connected across the rails 1 and 1 of the 

Sction 
iary conductor B is in contact with the track 
Isaiast for this section. As here shown, this 
conductor B extends the entire length of the 
section, and as illustrated in Fig. 1, it is 
preferably mounted on the ties 10 midway 
between the two rails 1 and 1*, SO that it is 
in constant contact with the ties 10 and the 
ballast 11. This particular means for mount 
ing the conductor is not essential to my in 

E-F is a reactance A, and an auxil 

Vention, however, and it is also not essen 
tial that the conductor extend the entire 
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length of the section. The reference char. 
acter J designates an auxiliary source of volt 
age, and, as here shown, is a transformer hav 
Ing. Its primary constantly connected with 
the alternating current terminals 8 and 9. 
The Secondary of transformer J is connected 
with the auxiliary conductor B and with the 
midpoint of reactance A, and an auxiliary re 
lay H is included in the secondary circuit of 
this transformer. 
As is well understood in the railway sig 

naling art, the resistance of track ballast 
varies through wide limits, depending on 
Weather conditions. When the ballast is 
Wet its resistance is comparatively low, but 
when the ballast is dry its resistance is com 
paratively high. The circuit for the sec 
Ondary of transformer J is so adjusted that 
when the ballast between auxiliary conductor 
B and the track rails is dry so that the cur 
rent flowing in this circuit is relatively small, 
relay His open, whereas when the ballast is . 
wet so that the current flowing in this cir 
cuit is relatively high, relay His closed. 
The primary of transformer T includes 

two portions 15 and 15. When relay. His 
open, contact. 13 of this relay includes both 
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portions in the circuit between terminals 8. 
and 9, whereas when relay H is closed this si 
contact connects only the portion 15 of the 
primary winding with terminals 8 and 9. 
Interposed between the secondary of trans 
former T and the track rail 1 is a limiting 
reactance K having two portions 14 and 14. 
When relay His open contact 12 of this re 
lay connects only the portion 14 in the sec 
ondary circuit of transformer T, whereas 
when relay H is closed this contact connects 
both portions 14 and 14 in the signal circuit. 
It follows that in dry weather both of the 
portions 15 and 15 of the primary of trans 
former T will be supplied with voltage, and 
only the portion 14 of the reactance K will 
be interposed in the secondary circuit, so 
that relatively low voltage will be applied 
to the track rails 1 and 1. In wet weather, 
however, only the portion 15 of the primary 
of transformer T will be supplied with volt 
age and both portions 14 and 14" of reactance 
K will be included in the circuit for the sec 
ondary of this transformer, so that relativel: 
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high voltage will be applied to the rails 
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and it. The reason for varying the amount 
of the reactance. Kaccording to weather con 
ditions is to limit the short-circuit current 
drawn from the transformer T to Substan 
tially the same value regardless of the Volt 
age delivered by this transformer. By the 
short-circuit, current. I mean the current 
drawn from transformer T when a train is 
in the section E-F at or near the point E. 
Referring now to Fig. 2, the apparatus 

shown in this view is the same as that shown 
in Fig. 1, except that the track relay, Which is 
here designated R', has two windings. 6 and 
7, the former of which is connected with ti 
track rails and the latter of which is Supplied 
with voltage from the alternating current 
terminals 8 and 9. In this form of thein vention vary the voltage applied to winding 

instead of varying the voltage applied to 
the track rails by transformer T, and as here 
shown this is accomplished by a limiting re 
sistance yi which is included in the circuit of 
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B is eliminated and a conductor 16 is sub 

this winding in dry weather, but not in Wet 
weather. That is to say, when relay His de 
energized, the circuit for winding 7 includes 
the back point of contact 12 and the resistance 
M, but when relay His energized, the circuit 
for winding 7 includes the front point of con 
tact 12 and not the resistance M. It will be 
seen, therefore, that during dry weather, that 
is, when the voltage applied to winding 6 of 
relay. R is relatively high, the voltage ap 
plied to winding 7 is relatively low, because 
of resistance M, whereas, during Wet Weather, 
when the voltage applied to winding 6 is rela 
tively low, the voltage applied to winding 7 
is relatively high, because resistance Mis then 
not in circuit with winding 7. It follows that 
the total energy applied to relay R' may be 
made substantially constant regardless of 
variation in Weather conditions. 
As shown in Fig. 2, the auxiliary conductor 

stituted therefor, this conductor 16 being con 
nected with the ground at point Z. 

Referring now to Fig. 3, have here shown 
a Wheatstone bridge W for the control of 
relay H. Three of the arms of this bridge 
19, 20 and 21 are fixed resistances, whereas 
the fourth arm is the ballast resistance be 
tween the mid-point of reactance A and the 
ground at point Z. The secondary of trans 
former J is connected across two opposite 
points of the bridge W., whereas the relay H. 
is connected across the other two opposite 
points of the bridge. Relay His a polarized 
relay, that is, it is responsive to reversals of 
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the polarity of the current supplied to its 
winding, so that its contact 23 is swung to 
the right when the relay is supplied with cur 
rent of one polarity and to the left when the 
relay is Supplied with current of the other 
polarity. These contacts, of course, hang 
vertically when the relay is substantially de 
energized. 

8. 
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As here shown, the contacts of relay H 
cluded in the circuit for winding 7 of relay 
R. The parts are so adjusted that in dry 
weather the contacts of relay HSWing to the 
right, so that both sections 1 and 8 of 
resistance M are included in the circuit for 
winding 7. As the bailast becomes Wet, the 
cirrent supplied to winding i decreases 
until this relay becomes substantially de 
energized, whereupon contact. 23 assumes its 
interimediate position and thereby cuts Sec 
tion 17 of resistance M out of the circuit for 
winding 7. U 
ballast, relay ii becomes energized in the 
other direction, SO that contact, 23 SWings to 
the left and thereby cuts the entire resistance 
AA out of the circuit for winding 7. It fol 
lows that as the current supplied to the track 
winding 6 of relay R decreases in response 
to increased wetness of the ballast the current 
Supplied to winding of this relay increases 
and thereby tends to maintain substantially 
constant energization of the relay as a whole. 

Referring now to Fig. 4, the apparatus 
shown herein is substantially the same as that 
shown in Fig. 3, except that the separate re 
sistances 19 and 20 of the Wheatstone bridge 
have been replaced by the two halves of the 
secondary of transformer J. The operation 
of the apparatus shown in Fig. 4 is the same 
as that of the apparatus shown in Fig. 3, and 
will be understood Without further explaiia 
tion. 

Referring now to Fig. 5, the circuit for 
winding 7 of track relay R2 is provided with 
a resistance M, which resistance is shunted 
by a contact 27 when a thermal relay P is 
energized.' This relay P is in turn controlled 
by contact 12 of auxiliary relay H, and in this 
view the circuit for relay H and the second 
aly of transformer J is connected with two 
reactances A and A. These reactances are 
connected across the rails of sections E-F 
and F--G, respectively. In dry weather re 
iay H is de-energized, so that relay P is de 
energized and the resistance M is included 
in the circuit for relay winding 7. In wet 
Weather, however, relay H is energized, re 
lay P is energized, and the resistance M is 

control a limiting resistance M, which is in 
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Upon further saturation of the 
SO 
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shunted, thereby increasing the supply of 
current to winding 7 to offset the decreased 
supply of current to winding 6. If, however, 
no means were provided to prevent it, relay 
H would become energized each time a train 
bridges the insulated joints 2 at point F, and 
So I include in the circuit of this relay, a 
resistance 25, which is normally shunted by a 
front contact 26 of track relay R. and is also 
shunted by contact 28 of relay P when the 
latter relay is energized. - . . . . . . 

The operation of the apparatus shown in 
Fig. 5, is as follows: ASSuming that relay H. 
is de-energized, when a train moving toward 
the right enters section E-G, it de-energizes 
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relay R°, thereby opening the shunt around 
resistance 25 at contact 26 and so preventing 
relay H from becoming energized. If, how 
ever, relay His energized when the train en 
ters section F-G, relay P will be energized, 
so that contact 28 will be closed, but since 
relay H is already energized, no change oc 
cu's in the condition of the apparatus other 
than to open contact 26 of relay R. 
The thermal relay Pintroduces a time ele 

ment between the closing of relay H and the 
closing of contacts 27 and 28. If relay H 
should close before relay R° opens when a 
train enter's section F-G, this time interval 
will prevent contact. 27 from shuinting resist 
ance M, and so increasing the current in Wind 
ing 7, until relay R opens. Of course, any 
other type of slow-acting relay may be sub 
stituted for the thermal relay P. 
Although I have herein shown and de 

scribed only five forms of apparatus embody 
ing my invention, it is understood that vari 
ous changes and modifications unay be inade 
therein within the Scope of the appended 
claims without departing from the spirit and 
scope of my invention. 
Having thus described my 

I claim is: 
1. In combination with a section of rail 

way track provided with a source of track 
circuit voltage and a track relay, an auxiliary 
conductor in contact with the track ballast, 
and means for varying the voltage applied 
to a winding of said track relay in response 
to variations in the resistance of the ballast 
between said auxiliary conductor and the 

invention, what 

track rails. 
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2. In a railway signal system comprising 
a section of track, a source of track circuit 
voltage connected across the rails of Said sec 
tion, and a track relay having a first wilding 
receiving energy from the rails of said sec 
tion and a second winding supplied with volt 
age, the combination with the aforesaid in 
strumentalities of an auxiliary conductor in 
contact with the track ballast, and means re 
sponsive to variations in the resistance of the 
ballast between said conductor and the track 
rails for varying the voltage applied to the 
second winding of said track relay. - 

3. In combination with a section of rail 
way track provided with a source of track 
circuit voltage and a track relay, an auxiliary 
conductor in contact with the track ballast, 
an auxiliary source of voltage connected with 
said conductor, and a track rail, an auxiliary 
relay included in circuit with said auxiliary 
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source and arranged to be closed or open ac 
cording as the ballast resistance is relatively 
low or relatively high, and means controlled 60. 
by said auxiliary relay for varying the volt-, 
age applied to a winding of said track relay. 

4. In a railway signal system comprising 
a section of track, a source of track circuit 
voltage connected across the rails of said sec- ( 
tion, and a track relay having a first wind 
ing receiving energy from the rails of said 
Section and a second winding supplied with 
yoltage, the combination with the aforesaid 
instrumentalities of an auxiliary conductor 
in contact with the track ballast, an auxiliary 
Source of voltage connected with said con 
ductor and a track rail, an auxiliary relay in 
cluded in circuit with said auxiliary source 
and arranged to be closed or open according 
as the ballast resistance is relatively low or 
relatively high, and means controlled by said 
auxiliary relay for varying the voltage ap 
plied to the track rails by said first source. 

5. In combination with a section of railway 
track plovided with a source of track circuit 
voltage and a track relay, an auxiliary relay 
responsive to variations in the resistance of 
the track ballast, and means controlled by a 
Gontact of Said auxiliary relay for varying 
the voltage applied to a winding of said 
track relay. 

6. In a railway signal system comprising a 
Section of track, a source of track circuit volt 
age connected across the rails of said section, 
and a track relay having a first winding re 
ceiving energy from the rails of said section 
and a second Winding supplied with voltage, 
the combination with the aforesaid instru 
mentalities of an auxiliary relay responsive 
to variations in the resistance of the track 
ballast, and means controlled by a contact of said auxiliary relay for varying the voltage 
applied to the second winding of said track 
relay. - 

7. In combination with a section of rail 
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way track provided with a source of track 
circuit voltage and a track relay, an auxiliary 
conductor in contact with the track ballast, 
an impedance connected across the rails of 
said section, an auxiliary source of voltage 
connected with said conductor and an inter 
mediate point in Said impedance, an auxiliary 
relay included in circuit with said auxiliary 
Source, and means controlled by said auxiliary 
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relay for varying the voltage applied to a 
winding of said track relay. 

In testimony whereof I affix my signature. 
ANDREW ASKENE. 


