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To all whom it may concern :

Be it known that I, Guy P. THUREER, a
citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have invented
certain new and useful Improvements in
Insulation-Bréakdown Detectors, of which
the following is a specification.

This invention relates to apparatus that
will indicate a break-down, or failure, of
rail joint insulation and is particularly
adapted for use in a railway signaling sys-
tem such as is disclosed in Patent No.
1,162,890, Dec. 7, 1915.

A feature of the invention is the connect-
ing of a source of current to a rail at both
sides of an insulated joint and also connect-
ing a break-down detecting device to the
rail on opposite sides of the joint, so that
a break-down of the insulation will allow
current to flow across the insulation and
shunt the detecting device to indicate the
break-down of the insulation. .

Another feature comprises the dividing
of a track into blocks by means of short
insulated sections and the connecting of a
source of current to the rails of an insulated
section in such a manner that a break-down
of the insulation between the insulated sec-
tion and the adjoining block section will
affect the track cireuit of the blocks to indi-
cate such break-down.

In the accompanying drawing a com-
plete block with a portion of the two adjoin-
ing blocks is shown together with the in-
sulated sections separating the blocks, and
the means for indicating a break-down of
the insulation of said insulated sections.

The track rails are represented by the
reference numerals 1 and 2. The rails are
divided into the block sections A, B and C
by the insulated sections 8 composed in turn
of the insulated rail sections 4 and 5. In-
sulating joints 6, 7, 8 and 9 separate the in-
sulated sections from the adjoining block
sections. DBatteries 10 connect the rails 4
and 5 of the short insulated sections. An
ordinary form of track circuit consisting of
the track battery 11, the rails 1 and 2, and
the track relay 12 is identified with each of
the block sections A, B and C. -

A conductor 18, leading from the rail 5
connects to the armature 14. A second con-
ductor 15 adapted to make contact with the
armature 14 leads to the armature 16. A
conductor 17 is adapted to make ¢ontact

with the armature 16 and connects to the
block section rail 2. The conductor 17 con-
tains the battery 18. The loop circuit con:
nection between the rail 2 and the rail 5
which has just been described is adapted to
be opened or closed to control a train pass-
ing over the insulated section as in the co-
pending case to which reference has been
made,

A conductor 19 leads from the rail 2 to a
break-down detector or indication magnet
20. From the remaining terminal of the
magnet 20 leads the conductor 21 adapted
to make contact with the armature 16 al-
ready referred to. It will be evident that
in the normally energized condition of the
track relay 12 the armature 16 will bridge
the terminals of the conductors 17 and 21
to close a circuit through the detector mag-
net 20. This circuit may be traced as fol-
lows: battery 18, conductor 17, armature 16,
conductor 21, detector magnet 20, conductor
19, rail 2, and conductor 17 back to battery.

Upon the failure of current through the
magnet 20 for any cause, the armature 922
thereof is released to break contact with the
terminals of the conductors 23 and 24 lead-
ing to the relay 25 of the block to the rear.
A battery 26 in the conductor 23 furnishes
energy to hold the relay 25 energized when
the circuit is closed at the armature 29.
The relay 25 is arranged to control the train
controlling circuit at an insulated track sec-
tion.

The operation of the insulation break-
down detector system disclosed is as fol-
lows: A failure of the insulation at the joint
9 between the insulated rail section 5 and
the block rail section 2 would permut cur-
rent to flow from battery 18, conductor 17,
armature. 16, conductor 15, armature 14,
conductor 18, rail 5, across joint 9, rail 2,
and conductor 17 back to battery 18. It is
evident that when the resistance to the flow
of current through the joint 9 drops to a
certain value the magnet 20 in shunt thereto
will be deénergized and drop the armature
22 to deénergize the relay 25 and thus break
the loop circuit at the entrance to the block
to the rear to exercise a control over a train
passing into that block.

A failure of the insulation at the joint 7
between the insulated rail section 4 and the
block rail section 1 will result in current
flowing from battery 18 through conductor
17, armature 16, conductor 15, armature 14,
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conductor 13, insulated rail section 5, battery -
10, rail section 4, across insulated joint 7,
battery 11, rail 2, and conductor 17 back to
battery 18. It will be seen that current flows
in the same direction through the batteries
11 and 18 and overpowers the battery 10.
As before the magnet 20 will be shunted
when the resistance offered by the joint 7
falls to a low enough value.

A second result of a break-down of the
insulated joint 7 is to shunt out and deéner-
gize the track relay 12 at the right-hand end
of the block section, since the current from
the battery 11 is diverted through the path
around the insulated joint 7.

A break-down of the insulated joint 8 may
have the following vesult: Current will flow
from battery 18, through conductor 17,
armature 16, conductor 15, armature 14, con-
ductor 18, rail 5, across joint 8, from rail 2
of block A to ground as at 27, when the
condition of the msulation between the rails
and the road bed is such as to permit of
such a ground connection, to rail 2 of block
B through ground at 28 to conductor 17
back to battery 18. It will be evident that
the current from the ground 27 may also
flow through ground 29 to the rail 1 and
thence to the rail 2 by way of the battery 11.
Thus another current path paralle] to the
circuit through the magnet 20 is established
by means of which the detector magnet 20
may be shunted.

A breakdown of the insulated joint 6 may
also result in shunting the detector magnet
20. Current may in that case flow from bat-
tery 11, rail 2 ot block B, conductor 17, bat-
tery 18, armature 16, conductor 15, armature
14, conductor 13, rail 5, battery 10, rail 4,
across insulation 6, rail 1 of block A, to
ground at 80, to rail 1 of block B through
ground at 29 back to battery 11.

Thus a break-down of any of the joints
of an insulated section will have the effect
of opening the train controlling loop circuit
at the entrance of the block to the rear. It
is obvious that the value of the current
through any of these insulated joints will
depend upon the vesistance offered by the
joint and when the value of this resistance
falls to a certain point the detector magnet
will be shunted and drop its armature to
open the loop circuit to the rear.

What is claimed, is:

1. In a railway signaling system, traffic
rails, an insulated joint in each of said rails,
a source of current connected to one rail on
opposite sides of the joint therein, an elec-
tro-responsive device connected to the same
rail on opposite sides of said joint, a source
of current connected across the rails on one
side of said joints, and a source of current
connecting the rails on the other side of said
joints, said sources of current being con-
nected to the rails with reversed polarities,

1,255,668

whereby a breakdown of the insulated joint
in either rail will affect said electro-respon-
sive device.

2. In a railway signaling system, traffic
rails, an insulated section in each of said
rails, a source of current adapted to be con-
nected to one of said sections and the cor-
responding traffic rail to control a train
passing over sald section, an electro-respon-
sive device connected to said rail and to the
connection between said source of current
and said section, a source of current connect-

ing said rails, and a source of current con- -

necting said insulated sections, said sources
of current being connected to the rails with
permanently reversed polarities, whereby a
weakening of the insulation between said
section and either rail will affect said elec-
tro-responsive device. -

3. In a railway signaling system, traflic
rails, an insulated section 1n each of said
rails, a source of current connecting the rails

outside said insulated section, a track relay .

normally held energized by said source of
current, means for connecting one of said
rails and the insulated section therein to
control a ftrain traveling thereover said
means including a source of current, and a
connection between said insulated sections
including a source of current, said first-
named and said second-named sources being
permanently arranged to act in opposition to
said third-named source, whereby upon a
break-down of the insulation between the
other rail and the insulated section, the
source of current energizing said track relay
will be overpowered by said other sources to
deénergize said track relay.

4, A railway signaling system comprising:
track rails, an insulated train controlling
section in one of said rails, a conductor in-
cluding a source of current and connected at
one end to said rail, a conductor including
an electro-responsive device and connected
at one end to sald rail, a conducting mem-
ber arranged to normally connect the free
ends of sa1id conductors to complete a circuit
including 'said source of current and said

_electro-responsive device, and a connection

between said conducting member and said
insulated rail section whereby said source of
current and said electro-responsive device
are each normally connected to said rail and
to said insulated section.

5. A railway signaling system comprising:
track rails, insulated train controlling sec-
tions in one of said rails dividing the track
into block sections, a conductor connected to
said rail and including a source of current,
a conductor connected to said rail and in-
cluding an electro-responsive device, said
conductors terminating in contacts, a mem-
ber electrically connected to said ‘insulated
section and arranged to normally bridge said
contacts, and means controlled by the condi-
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tion of an adjoining block section to control
the position of said bridging member.

6. A railway signaling system comprising:
track rails, oppositely disposed insulated sec-
tions in said rails dividing said track into
block sections, a conductor including a
source of current and connected at one end
to one of said rails, a conductor including
an electro-responsive device and connected
at one end to the same rail, a conducting
member arranged to normally connect the
free ends of said conductors to com.plete a
circuit including said source of current and
said electro-responsive device, a connection
between said conducting member and the in-
sulated section in said rail, a connection be-
tween said oppositely disposed insulated sec-
tions, and a connection including a battery
between the rails outside of said insulatecd
sections.

7. A railway signaling system comprising :
track rails, oppositely disposed insulated sec-
tions in said rails dividing said track into
block sections, a track circuit for each block
including a source of current and an elec-
tro-responsive device, a conductor including
a source of current and connected at one end
to one of said rails, a conductor including an
electro-responsive device and connected at
one end to the same rail, a conducting mem-
ber arranged to normally connect the frse
ends of said conductors to complete a cir-
cuit including said source of current and
said last-named electro-responsive . device,
said first-named electro-responsive device of
an adjoining block being arranged to control
said conducting member, a connection be-

tween said conducting member and the in-
sulated section in said rail, and a connection
between said oppositely disposed insulated
sections.

8. A railway signaling system comprising:
track rails, oppositely disposed insulated
sections in said rails dividing said track into
block sections, a track circuit for each block
including a source of current and an electro-
responsive device, a conductor including a
source of current and connected at one end
to one of said rails, a conductor including an
electro-responsive device and connected at
one end to the same rail; a conducting mem-
ber arranged to normally connect the free
ends of said conductors to complete a cireunit
including said source of current and said sec-
ond-named electro-responsive device, said
first-named electro-responsive device of an
adjoining block being arranged to control
said conducting member, a conductor con-
necting said conducting member and the in-
sulated section in said rail, a controller for
said last-named conductor, said controller
being controlled by the condition of the sec-
ond-named electro-responsive device of an-
other insulated section, and a connection be-
tween said oppositely disposed insulated sec-
tions.

Signed at Pittsburgh, in the county of
Allegheny and State of Pennsylvania, this
11th day of December, A. D, 1915.

GUY P. THURBER.
Witnesses:
Max H. Srovovriz,
Caruerineg LyNcH.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, B. €.”
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