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To aill whom it may concern.: )

Be it known that ¥, Wrran W, Mac.-
FARLANE, a eitizen of the United States, »
a resident of Hlking Park, in the county of
Montgomery and State of Peunsylvania,

have invented certain new and usefal Im- -

provements in Track-Cireuit Systems, of
which the following is a specification.

This invention relates to g system of track
civenits particularly adapted for use in con-
nection with a sysfem of frain control such,
as is disclosed” in application Ser. Mo.
95305 filed May 4, 1916, and renewed as Se-
rial No. 211,669, Jan 12, 1918; again re-
newed as Serial No. 247,867, Aug. 1, 1918;
and again renewed as Serial No. 280,194,
Mar. 1, 1919, of which this application is s
division,

The principal object of the invention is to
} provide a system of track ciicuits by means

of which the movement of a train along a
track in either direction can be continuously
and automatically controlled withont the use
of ramp rails or stationary contacts other
than the track rails. . L

With this, and other objects in view, the
invention consists principally in the provis-
ion of means controlled by the presence of
4 train in a block section for supplying cur-
rent to the rails of the section to eontrol the
passage of a train therethrough.

Another feature of the invention is the
provision of means for controlling the sup-
ply of the train controlling current to the
train occupied biock by the trafiic condition
of the block Se.tion next in advance regard-
less of the dirvection of travel of the train.

The track circnit system disclosed s par-
ticularly adapted forise ona singletrack rail-
way. In addition to the ordinary normally
closed track circuit in each bloek section,
other normally open cireuits wre employed
that are adapted to furnish to the rails of the
block train controlling carrent of a different
character than that supplied by the normally
closed circuit. Either alternating or direch
current may be used in both the normally
open and the normallv closed cireuits nro-
vided the current in the different cireoits
e made to distinguish by some characteris-
ie of phase, frequency, 7 ltage or the like.

¢

Preforably, Towever. aite ting current is

Specifieation of Letters Patent,

Divided and this application filed September

Henewed November 11, 1820. Serial Ko. 423,483,

employed for the normally closed circuit and
direct current for the normally open train
controlling cirenits,

Other features of the invention will be

referred to as the specification proceeds.

In the drawing there is represenied a gen-
eral diagrammatic view of u track clreuit
system embodying the invention,

In the track cireuit system llustrated the
track rails 1 and 2 are divided into suitable
block sections A, B, C, Dund E which are in.
sulated from each other in the usy . manner.
In the form shown, each block has usormally
impressed thereon an alternating current
supplied by the transformer 3 connected
acress the liné conductors 4 and s,
supply conductors 6 and 7 connect the sec-
ondary of the transformer to the rails at
points near the middle of each blook section,
A non-inductive resistance 8 ig preferably
interposed in the conductor § to prevent an
excessive flow of current from the trans
former when a train is bridging the rails
near the points of connection of the supply
conductors 6 and 7 therewith,

Lach biock section is provided with two
alternating current track relays 9 and 10
connected to the. rails at the ends of the
block through the conductors 11—12 and
33—34 respectively and adapted to be nor-
mally energized by current from the trans-
former 3 when the block is not nccupied by
a train, in a manner well-known in the sig-
naling art. These track relays are prefer-
ably of the type which will respoid only to
a given frequency which, of course, will be
that characteristic of the current supplied
by the transformer 8, and will therefore be
immune to direct current or to alternating
current of a different frequency from that
in connection with which they are designed]
to operate. If found desi rable, some form of
condenser might be provided in the connec-
tion between euch alternating current rélay
and the track to prevent direct current from

nterfering with these velays.

The track rails
connected thereto

of each Dlock LavE alsy
at opposite ends of the
block, the socurces of divect current 13 and
14 which supply current for e
suitable train governmg devices 1
mounted on the locomative of th

¢larably
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arranged to be supplied with current from
the rails. The current sources 13 and 14 are
preferably designed to furnish a current of
comparatively low voltage and relatively

large volume.

The source 13 is connected to the track

rail 1 through the conductor 15 and to the

track rail 2 through the conductor 16, con-

‘tacts 17, conductor 18, contacts 19, and con-

ductor 20 including resistance 21 to rail 2.
The contacts 17 are adapted to be bridged
by the circuit closer 22 which is adapted to
be held out of engagement with the contacts
when the track relay 9 is energized. When
the relay 9 is deénergized, as by the short-
circuiting effect of a train in the block, the
circuit closer 22 is moved by the action of
gravity imto engagement with the contacts
17. Normally the circuit including the
source 13 is open at the contacts 17 and is
closed at this point coincidently with the en-
trance of a train into the block and upon the
consequent deénergization of the track re-
lay 9.

The contacts 19 in the circuit through the
source 18 are normally bridged by a circuit
closer 24 controlled by the track relay 10 of
the adjacent end of the adjoining block.
The action of gravity will move the circuit
closer 24 out of bridging engagement with
the contacts 19 upon: deénergization of re-
lay 10 caused by thé-presence of a train in
the corresponding block. Thus, under nor-
mal conditions,—that is, when no train is in
either of two adjacent blocks,—the circuit
through the source 13 of one block is vpen

“at. the contacts 17 and closed at the con-

tacts 19. - :

At the other end of each block the source
of current 14 is connected through the con-
ductor 26 to the track rail 1 and through
the conductor 27, contacts 28, conductor 23,
contacts 30, and conductor 31 including the
resistance 32 to the track rail 2. The con-
tacts 28 are adapted to be bridged by the
cirenit closer 22 when the rélay 9 of the ad-
jacent end of the adjoining block is ener-
gized, while. the contzcts 30 are ada})ted to
be bridged by the circuit closer 24 when the
track relay 10 is de€nergized. ,

It will be apparent. that, when the insu-
lated blocks on both sides of any given block
are unoccupied by a train, the contacts of
the train control circuits of the given block
which are under the control of the relays
in the adjacent blocks will be closed. Con-
sequently, a train which may be present in
the given block will have current supplied
to its controlling device by the closed con-

“trol circuit at the end of the block which it

is approaching, since the contacts of the
control circuits that are governed by the
train-occupied block are also closed because
of the dpénergization of the track relavs 8
and 10.° S

Specifically, the circuit over which cur-
rent is supplied to the left-hand end of block
B and thence to the train controlling device
on the locomotive of the train traveling
through that block, is as follows: battery 70
13, conductor 16, contacts 17, bridged by the
cireuit closer 92, conductor 18, contacts 19
bridged by cirenit closer 24, conductor 20
including resistance 21, tracik rail 2, contact
member 37 in engagement with rail 2, coil 75
35, contact member 36, track rail 1 and con-
ductor 15 back to battery 13.

The current supplied by the cireuit at the
rear of the train will have no effect on the
coil 35 of the controlling device carried by 80
the locomotive because of the shunting ef-
fect of the wheels and axles of the train
which are between the contact members 36
and 37 and the souree at the rear. 1t will
be clear, therefore, that a train entering the 85
block to the rear will in 1o way affect the
progress of the train in the bl ;
will itself be stopped because ©

its
ity to take current frem the cirenit at the
forward end of the block since this civeuit 99
will of course be open at the break con-
trolled by the train in the block ahead.
Consequently, when two trains ave proceed-
ing along the track in the same direction
the forward train will not have its progress 9%
restricted by the presence of the train in
the rear, while, on the other hand, the train

to the rear cannot advance into the blocke,
immediately to the rear of the one occupied
by the forward train. There must always 100
be, then, in the track circuit sysiem dis-
closed, an intervening clear block betwesn
two trains traveling in the same direction
so that a following train can by no possi-
bility approach near encugh to the train
in- advance to cause & rear-end collision

kS

ok
[eed
o

‘therewith.

In the case where two ifrains are ap-
proaching each other on a single track, since
the train - in an occupied wlock opens a 136
break in the train comtrol cirenit of-the
block shead, it will be clesr that the ap-
proaching train will be stopped as soon a8
it enters the bloelt ahesd of the fixst train.

Tt will be clear also thaé, since the second 11

train opens the train condrol cireuil in the
adjacent end of the block ahead of i, that
the first frain will also bs stopped ss soon
as it enters the block ahead of the second
frain. 4 120
To make this clear let us assume that
trains in blecks B and D are approaching
each other. The presence of a train inblock
B will deénergize relay 10 and open the eir-
cuit through battery 13 of block © so that, 128
when the train in block D reaches hlock C,.
the controlling device on this trai 1 no
receive current from battery 13 dnd the
train will accordingly be stopped. On the
other hand, the entrance of a train into block 332
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the irain ie immedistely .
effect of defnergizing re-

sven though
ned, has the

=]

)

at the left-hand end of the biock..
offect of this is to open the controliing
it at the right-hand end of biock
thus bring the train in

that bloek to &
1t sbhoul as 1c

This i bro
ant is normally supplied to the rails
¢ right-hand end of block B fromy bet-
14 by way of conducter 27, comtacts
hen bridged by cireuib closer 22, con-
v 29, contacts 80 bridged by circuit
24 hecause of the detnergized condi-
. of velay 10, conductor 81 including re-
~nee 39, track rail 2, contact member 37,
2l 35, contact member 36, rail 1 and con-
dueror 26 back to battery 14. It will be
.. the pressure of the train in block C
w1 break this circait by deSnergizing relay
8 5 .d permitting the cirenit closer 22 io
. out of engagement with coniacts 28.
interruption of the supply of current
battery 14 to block B will automati-

Eg

czii- bring the train in bleck B o a stop.

.erefore, not only will a train approach-
i from the vear be stopped when i
reaches the block immediately to the rear of
the erain-occupied block, but also both of the
approaching trains will be stopped immedi-
ately upon entrance of either train into the
Wiosk immediately ahead of the other train.
T

s vesult of this 1s that no train can approach
or than 2 block to another train regard-
of whether the other train is raunning
vd or away from the frst train or is
moving at all.  Also, of two traios run-
in the same direction, the fellowing
will be prevented from approaching
in dangerous ‘proximiby to the trein
|, while ths train in advance, which s
atly tending to withdraw from what
1t become @ dangerons position, will
np restriction whatever piaced upon its
ment by the approach of the train fol-
. Tt will accordingly be obvious that
irain, as it travels, croates and carries
it = protective zome that extends
gh the block iramediately o the rear
. the biock immediately ahead of the
-occupied block, and thereby serves to
at the approach of two trains fo g
on within a block-length of sach other.
claing e ’ :
An eleciric traffie-controlling system
wprising: track rails divided into insu-
1 sections, means for supplying current
ing a certain characteristic to the rails
armediate the ends of each section, a cir-
controtler at each end of each section

er
»d by current from said eurrent supply-
means, and means for supplying cur-
having a different characteristic toboth
15 0f a train-occupied section to control the
passage of a train thervethrough when the

ically connected to the rails and con-

Ryt 8
cirenit controllers at the adjacent ends of
the adjoining sections ave energized.

2. An electric traffic-controiling system
comprising: track rails divided into insu-

lated sections, means for supplying current.

haying a certain characteristic fo the rails
of esach section, a circurb controlier at each
end of each section elecirically connected to

“the rails and controlled by current from said

carrent supplying meaas, and means -ior
supplying current baving » different char-
acteristic to the rails at the exit end of a
train-occuplied section to control the passage
of » train therethrough when the civeuid
controller at the enmtrance end of the mext
adjoining section is energized and regard-
less of the direction of travel.

70

o

80

3. An electric traffic-controlling system “

comprising : track rails divided into insu-
lated sections, means for supplying alternat-
ing current to the rails of each section, 2
civeit controiler for esch section electri-
cally connected to the rails thereof and con-
trolled by.current from said alternating cur-
rent supplying means, and means for supply-
ing direct current to the rails at the exit end
of a train-oceupied section to control a train
therein when the circuit controller at the en-
trance end of the next adjoining section is
energized. ‘ .

4, An electric traffic-controlling system
comprising: track rails divided into insu-

90

lated sections, means for supplying alternat- -

ing current to the rails of each section, a re-
relay for each section controlled by current
from said elfernating current supplying
source, and means controlled by each relay
for supplying direct current to the rails of
the next adjoining section.

5. Axn electric traffic-controlling system
comprising: track rails divided into insu-
lated
ing current to the rails of each section, 2
relay at the enirance end of each section
controlied by current from said alternating
current supplying means; and meahs con-
trolled by each relay for supplying direct
enrrent to the rails.at the exit end of the
next adjoining sectiofh.

6. An electric iraffic-controlling system
compriging: track rails divided into in-
sulated sections, means for supplying alter-
nating eurrent to the rails of each sectlon, a
relay at each end of each section electrically
connected td the rails and controlled by cur-
rent from said alternating current supplying
means, and means controlled by said relays
for supplying direct current fo the rails of
the adjeining sections.

7, An electric traffic-confrolling system
comprising: track rails divided into_ing
sulated sections, means for supplying: alter-
nating current to the rails of each section, a

relay at each end of each section electrically,

connected to the rails and contrelled by cur-

ssotions, means for supplying alternat--
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rent from said current
means controlied by one of said relays for
supplying direct current to the rails at the
adjacent end of the adjoining section, snd
means controlled by the other relay for sup-
plying direct current to the rails at the ad-
jacent'end of the other adjoining section.

8. An electric traffic-controlling sysiem
comprising: track rails divided into in-
sulated sections, means forsupplying alter-
nating current to the rails of each section, a
circult controller at the entrance end of each
section electrically connected to the rails
thereof and controlied by current from said
alternating current supplying means, and

snpplyiﬁg means,

means for supplying direct current to the

ails at the exit end of a train-occupied sec-
tion to control the passsge of a train theve-
through when the circuit controller at the
entrance end of the next adjoining section is
energized. :

9. An electric traffic-controlling system
comprising: track rails divided info in-
sulated sections, means for supplying alter-

nating current to the rails intermediate thé

ends of each section, a relay at each end of
each section electrically connected to-the
rails and controlied by current from said
current supplying means, and means for sup-
plying direct current to both ends of a train-
occupied section to control the passage of a
train therethrough when the relays at the

\
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adjacent ends of the adjoining sections are
energlzed. ’ .
10. An electric traffic-controlling sysfem
comprising: track rails divided inie in-
sulated sectlons, means for supplying alter-
nating current to the rails of each sectiom a
relay at each end of each section electrically
conmected to the rails and controlled by cur-
rent from said alternating current supplying
means, and means for supplying direct cur-
rent to the rails at the exit end of a train-
oceupied section to.control the passage of a
train therethrough when the relay at the en-
trance end of the next adjoining section is
energized and regardless of the direction of
travel, '
"11. A gystem of train control comprising:
a track divided inte insulated blocks, means
for continucusly supplying current of a cer-
tain characteristic to the rails of each block,
a track relay for each block normally ener-
gized by said current, and means controlled
jointly by the relay in a given block and the
relay in the block next in advance for sup-
plying current of o different characteristic

to the rails of the given block to control the

pasgsage of a train therethrough.

Signed at New York, in the county of
New York and State of New York, this 18th
day of Sépte;\nber, 1917,

| WILLIAM W. MACFARLANE,
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