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To all whom it may coneern:

Be it known that I, Tronmas M. FrrenLz,
o rosident of Rochester, in the county’ of
Beaver and State of Pennsylvania, have in-
vented a new ' i
Electric Signaling Systems for Railways;
and T do hereby declare the
a full, clear, and exact description thereof.

My invention relates to electric signaling
systems for railways,. and particularly to
known as cab signal systems such
as is disclosed in U. S. Letters Patent
granted to me on October 6, 1908, No.
900,273, wherein signals are operated in
the- locomotive or car, the movements of
which are to be controlled and regulated.

The object of my invention is to provide
a simple and effective system wherein the
signals are <hbwn to the engineer or Operas
tor of the motive power and also to provide

a system wherein the train is antomatically

reduced in speed when the danget signal 15
shown. It also provides a short signal cir-
cuit and therefore requirés - but a small
amount of power supply to’ operate it.

To enable others skilled in the art ‘to
which my invention appertains to construet
and use my improved -electric signaling sys-
tem, T will describe the same more tully, re-
ferring to the accompanying drawing, in
which the figure illustrates diagrammati-
cally my improved system i
signals and mechanisin operated thereby.

My invention generally stated.  eonsists

in a signal system wherein the rails them-

celves are nsed as conductors of the signal:

circuits and a third conduetor or rail is nsed
as will more fully appear hereinafter.

In the drawing. the numeral 1 indieates
a. confinuous rail which may ‘enntinue

_throughout the whole System or seetion, the

same being normally insulated from the rail
coctions 2 whieh compose the
the svstem, and ench of -such sections 2
constitutes a block. Each of the block sec-
tions 2 are connected to the continuous rail
1 by a resistance 3 and also to a section of
the sectional third rail or condnctor 4, as.at

. 5. while each of anid sections 4 has a resist-

ance loeated within it length, as shown at
5 Tach of the sectional conductors 4 are
connected by wire 5 to the rail section 2 and
in the block in advance thereof for a purpose

more fully to be deseribed hereinafter,

Specification of Letters Patent.

and useful Improvement 1n -

following to be |

and the various’

~from the positive pole 0

other rail of’
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The signaling and automatic safety de-
vices are placed in the cab of the locomotive,
car or other device for being operated over
the system and consists of the three lamp
«ignals, 6, 7 and 8, which are respectively
the white, green and red signals, and an au-
tomatically operated brake valve 9 which'is
operated by the solenoid 107 through lever
11, while the solenoid coil 10 therenf is not-
mally in series with the red lamp 8. The
other deviees conmsist in the generator 12
and the circuit controlling magnets 13 and
14. One pole of the generator 12 is ground-
od to the rail 1 through the wire 197, while
the other, or preferably the positive pale
thereof normally passes throngh the mag-
net 13 by wires 12/, contact «, 13/, arma-
tuve lever a, contact a’’, and from magnet
13 to trolley 15 by wire 13”/, while the trolley
15 engages with the third rail or sectional
conductors 4, as shown, o

Each of the magnets 13 and 14 are double
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pole magnets, each pole being. designed to

attract an armature Jever, and the armature
levers ‘@ and b are designed to be operated
by the magnet 13, while the levers ¢ and d
are operated by the magnet 14, The lever &
is normally operated to close the cirewit to
the white signal lights 6 when the track is
clear, that is, when the two blocks ahead are
unoccupied, as-is usual-in practically all sig-
nal systems at present in-use. The circuit
for operating: the magnet is as follows:—
£ generator through
wire 127/, contact a’, wire 13’; lever g, con-
tact @', to magnet 13, thence to trolley
15 by wire 18’/ to third rail section 47,
through its resistance 5’, connecting wire 5
to track section 277, and thence through re-
istance 8’/ to the continuous rail 1, from
whence it returns to generator 12 through
wire 12°.  When the current from generator
is thus forced to travel through both the
resistances 5 and 37/, the cnrrent through
the magnet 13 is only sufficient to hold up
the armature lever b, making contact at b’
through the white or clear signal lights 6 as
follows :—from positive pole of generator 12
through safety 16, wire 167, lever b, contact
b, wire 6 to lamps 6, and thence by wire
17 to megative pole of generator 12, 1If,
however, a train or car ocenpies the second
block ahead as indicated by the dotted lines
at m, the cireuit will be shunted through the
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~car trucks and cut out the resistance 3'.

This will cause a greater current to pass
through the magnet 13 and will momen-
tarily close the circuit through contact o®
and lever a. As this time the circuit will

momentarily divide and a portion will pass

" through said contact ¢f, and wire 18 to com-
plete the circuit through the magnet 14
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through wire 13’ to trolley, causing the
lifting ‘of lever ¢, which will immediately
make contact at ¢’ and close the circuit
through said lever ¢ to magnet 14, as fol-

lows :—from generator-12 by wire 12", le--

ver ¢, contact ¢’ to magnet 14, thehce by wire
187", to trolley 15, third rail 4" through re-
sistance 5’, track section 2/, short circuit m,
continuous rail 1, ind wire 12’ back to other
pole of generator. At such time, the con-

tacts o’ and o/ are openéd, and magnet 13,

deénergized and both:levers @ and & drop

by the tensions of their springs away from

contacts a® and 2. In this position with
contact ¢’ closed, the lamp circuit is com-
pleted through the green lamps 7, as fol-

lows:~from generator through safety 16,.

wire 167, lever &, contact b”’, wire 19, con-

~tact 197, lever d, contact d’, wire 20 to lamp

30
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7, and wire 1%, back to generator. With
resistance 5’ Still in the track circuit, the
current through magnet 14 is not sufficient
to throw the lever &, but if the locomotive
should advance inte the next block. as in-
dicated by dotted.lines 12’ and 15’, before
the car at m leaves the block A’’, the trolley
15 would pass the resistance 5” in third rail
4’, as shown by dotted-lines at 15", so that

- . no resistance other than the magnet 14 itself
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will be in the track circuit of generator 12,
and sufficient current will then pass through
magnet 14 to throw lever d, breaking the
contact d’, and consequently the circuit
through lamp 7, and making contact at d’’
throngh solenoid 10 by wire 21, 21°, and

thence through ved signal lamps 8 and wire’

17 to generator. By this means not only
the red signal lamps aré lighted, but the
solenoid 10 is also-energized to operate the
brake valve 9 for a purpose more fully to
be described hereinafter.

The safety device 16 comprises the sole-
noid 40 which normally operates when the
lamp circuit is complete to hold the arma-

‘ture lever 41 up against the pole of the mag-

net, the.opposite end of the lever 41 acting
to depress the free end of a weighted lever
49 on the air valve 43, said air valve being
connected by the pipe 44 to the train pipe
as shown. - As long-as the lamp circuit is
complete through any of the signal lamps,
6 and 7, the valve 42 will be closed and the
brakes will not be affected thereby, but in
case of accident to the lamp circuit or if
for any reason the lamp circuit should be
open, then the lever 41 would drop, allow-
ing the weighted end of valve lever 42

999,444

-also to drop, thus setting the brakes. Thus

it will be seen that if the two blocks in front
of a train are clear, the white sipnal lamps
6 will be in circuit by reason of the resist-
ance 3’ and 5’ being in circuit with magnet
18, and cohsequently allowing only a smail
current to pass therethrough and lifting the

70

lever & and making contact &’ to lamps 6. -

If, however, the second block in front of the
train is occupied, the current is sh#t cir-
~uited through the trucks, as indicated at m,
:nd the resistance 8’” cut out, thus deliver-
ing a stronger circuit to magnet 13, lifting

lever g,and making momentary contact at &*,
't0 energize magnet 14, which in turn makes

contact at ¢" by reason of the lifting of le-

‘ver ¢, which will then hold itself in circuit

76
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through the making of contact at ¢’, while

the levers & and ¢ immediately drop back-
by reason ‘of the breaking of contact ‘@’ .
momentarily, and the ¢ircuit through mag? "

85

net 13 then remains open by reason of the

breaking of contact ¢” which will remain.

broken until magnet 14 is deénergized. The
making of contact 19’ on lever ¢ completes

the ciréuit through green signal lamps 7, as
-previously described, and such lamps will

remain lighted as long as the second block
ahead is occupied or until train advances
to the next block ahéad, which is the next
block behind the train at m. ‘At such time

the trolley 15 will advance beyond resistance.

5’, as shown at 15/, cutting out resistance 5’
from the operating circuit and the conse-
quent increase current in magnet 14 . will
lift the lever d, breaking contact d’, which
will open circuit through lamps 7 and by
making the contact &’’, will close the cir-
cuit through red signal lamps 8 and
through solenoid .10, which is in circuit
therewith, and operate valve 9 to auto-

matically set the brakes. As the train at m

moves on and clears the block A’’, the re-

will drop back, making contact at d’, to
green signal lamps 7, and breaking contact
d’’ through lamps 8 and solenoid 10, and
consequently releasing the brakes. So also,
when the trains again reach the same rela-
tive positions as at first described, both re-
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sistance 8’ will be thrown in and lever d .
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gistances 3% and 5’ being added to the track -

circuit, the magnet 14 will not be sufficiently -
energized to hold up lever ¢ which will drop-

back, thereby breaking contact at ¢’  and

closing circuit at ¢” and completing circuit

120

through magnet 13 at low. tension, which -

will lift lever b, and make contact at &’
through' white signal lights 6, at which
time the lights 7" will be extinguished by
reason of the breaking of contact -19°, 1t
‘will be noticed ‘that the trolley 15 is suf-
ficiently in advance of the grounding at 12’
so that the trolley will pass the gap @ in
the third rail before the ground 12" passes
the gap @’ in the main'rails. This is neces-
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sary, as otherwise the circuit would be mo-
mentarily completed through the trucks of
the locomotive or car from ground rail 1 to
sectional rail 27, thence by wire 5, third rail

5 and trolley 15 to magnet 13, thereby cutting’

out all resistance and immediately throw-
ing signals red, and setting the brakes. The
gap @ might, however, be placed sufficiently
behind gap @’ to accomplish this result.
1t will be understood . that the resistances
3, 8, etc., are much greater than the re-
sistances. 5’. "In practice the resistance 3’
Jds twice as great as 3, the resistance 3’ be-
‘g sufficient to so reduce the strength of cur-
15 rent through magnet 13, that lever a will
not be affected and therefore will not break
the contact at ¢/, and the white lights will
he lighted after the trolley has passed the
resistance 5 in third rail 4’ unless the re-
20 sistance 3’ is cut out, as indicated by truck
m. It will be seen, therefore, from the fore-
going that the resistance 5” is only for the
purpose of operating to show the green sig-
nal lights when current is shunted, as at m,
25 and-before the trolley passes the smaller re-
sistance 5’. - .

In case of accident to the track circuit at
any time, as for instance, a wash-out or
other break ‘which would cause a break in

/30 the track circuit, both the magnets 13 and
- 14 would be deénergized and all the levers
would drop back and the lamp circuit wounld

10

be completed through the red signal lamps’

8 and brake gperaling solenoid 10 as fol-
35 Jows, through safety 16 from positive pole
of generator by wire 16/, lever , contact 6",
wire 19 and branch 19’" to insulated contact
- strip ¢”’, carried by lever ¢ and insulated
therefrom. as shown, through contact ¢’”’,
40 vires 21”” and 21 to and through solenoid 10
and lamps 8, and thence by wire 17 to nega-
. “tive pole of generator. It .will thus be seen
that I not only provide against collisions,
but also accidents due to breaks in the track

48 or faulty track circuits.

The brakes are set through the operating
of valve 9 by solenoid 10 through the fol-
lowing mechanism. The.train pipe 25 sup-

lies air through pipes 26 and 27 to the

50. valve 9, through which and pipe 28, air is
normally admitted to cylinder 29 back of
iston 80 therein, which piston is connected
y rod 81 to piston 82 in cylinder 33, and
such latter cylinder is of smaller diameter
55 than the cylinder 29, so that when air is
admitted to cylinder 29 dwe to the normal
position of valve 9, the jever 84 will be
held -in position. to close vuive 35 in train
ipe 25. If, however, the valve 9 is operated

60 by solenoid 10 in the manner previously de-
seribed, said valve will assume a position to
connect the pipe 28 to the exhaust 36 to ré-

-+ lease the pressure against piston 30, so'that
the pressure passing through pipe“26° to

65 cylinder 83 will cause said piston ‘to"force

a8

rod 31 to the left o open valve 35 and set

the brakes throughout the train in the usual

well known manner. : : T
The valve 37 is the usual air valve for

setting the brakes, and when it is operated 7

by the ergineer, which he should do ‘as soon
as signal lamps 8 are lighted, the coptagt "’
is closed and the circuit through solenoid
10 is cut out. When operating the valve 87
in the ordinary manner, as when the engi-
neer desires to slow down or bring the train
to a stop, the closing of contact @’’" does
not affect the lamp circuit unless contact d”

has been auntomatically closed by the opera-

tion,of the track circuits.

38 irdicates an automatic register of any
approved type which is operated by the
movement of lever 34 by link 39.

Tt will be understood. from the foregoing
description that the levers o and d resist the
attractive force of magnets 13 and 14 re--
spectively, to a much greater degree than the
levers b and ¢, and this may be accomplished
in any convenient manner, as by malking the

springs s and ¥”’ of much greater ‘tensio

rr

than the springs ¢” and 8.~ . ’
I do not desire to limit myself to the pre-
cise congtruction herein shown and de-

may be made ‘without departing from the
spirit of my invention or sacrificing any of
its advantages, as for instance, two genera-
tors may be used; the one for the track cir-
cuit; and the other for the lamp ecircuit,
while a battery or twe separate batteries
may be substituted for the generator.

Having now fully described my inven-
tion, what T desire to claim, is:— )

1. In an electrically operated block signal

system, a continuous conductor, two sec-
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seribed, as'it is obvions that certain changes -
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tional conductors having breaks opposite -

each other dividing the same into blocks and
one of said conductors being electrically con-
nected with the oppoesite conductor of an
adjacent block, a resistance in cach section
of one of said sectional condnctors, a re-

sistance connecting the continuous conductor .

with each section of the other of said sec-
tional conductors, a series of signals ecar-
ried by a vehicle moving on the conductors,
electrically operated mechanism carried by
said vehicle to operate said signals, a pair
of contacts carried by said vehicle and en-
gaging with the continuous conductor and
the sectional conductor having the inter-
posed resistance, and a partial circuit con-
nected with said mechanism.and said eon-
tacts. ,

9. In an electrically operated block signal
system, a continuous conductor, two sec-
tional conductors having breaks opposite
each other dividing the same into blocks and

‘onie of said conductors being electrically con-

nected with an opposite section of the other
conductor of an adjacent block, a resistance
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in each section of one of said sectional con- |

ductors, a resistance connecting the continu-
ous conductor with eacl} section of the other
of said sectional conductors, a series of sig-
nals carried by ‘a vehicle moving on the con-
duetors, a pair of contacts carried by said
vehicle and engaging with the continuous
conductor and the sectional conductor hav-
ing the interposed resistance, electro-mag-
netic means carried by said wvehicle to op-
erate said signals, and a partial electrical
circuit for said electro-magnetic means con-
nected to said contacts and said partial cir-
cuit being normally completed through the
continuous conductor and 'a seetion of each
of the sectional conductors. '

8. In an electrically operated block signal
system, a continuous ,conducter, two sec-

tional conductors having breaks oppesite.

each other dividing the same into blocks and
one of said conductots being electrically egn-
nected with the opposite conductor of an
adjacent block, a resistance in esach section
of one of said sectiorial conductors, & resigi-
ance connecting the continuous conductor
with each section of the other of said se'-
tional conductors, said latter resistance be-

~ ing gteater than said first named resistancs,
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a series of signals carried by a vehicle mov-.

ing on the conductors, a pair of contacts car-
ried by said vehicle and engaging with the
cqntinuous conductor and the sectional con-
dwuctor having the interposed resistance, elec-
tro-magnetic means carrvied by said vehicle
to operate said signals, and a partial circuit
for said electro-magnetic means operating

. through said eontacts, said partial circuit

being normally completed through the con-
tinucus conductor and a section of each of
the sectional conductors. :

" 4, In an electrically operated block signal:

system, a continuous conductor, two sec-
tional conductors having breaks opposite
each other dividing the same into blocks and
one of said conductors being electrically
connected with the opposite conductor of an
adjacent block, a resistance in each section
of one of said sectional conductors, a resist-
ance. connecting the continuous eonductor
with each section of the other of said sec-
tional conductors, said latter vekistance be-
ing greater than said first named resistance,

a set of signals carried by a vehicle moving

on the conductors, a pair of contacts carried
by said vehicle and engaging with the con-
tinuous conductor and the sectional con-
ductor having the interposed resistance, an

electro-magnet carried by said vehicle, a’
partial circuit for said electro-magnet con-

nected to said contacts, said partial circuit
being normally completed through the con-
tinuous conductor and a section of each of
the sectional conductors, means normally

operated by said electro-magnet for display--

ing said set of signals, a second set of sig-

-tinuous conductor an
‘ductor having the inter
" electro-magnet  carried

" aopa42

‘rials carried by said vehicle, and means op- -

erated by sald electro-magnet when the -

greater resistance is cut out for displaying
said second set of signals.

5. In an electrically operated block signal

system, 8 “continuous conductor, two sec-
tional conductors having breaks opposite
each other dividing the same irnto blocks and
one of said conductors being electrically
connected with the opposite conductor of an
adjacent block, a resistancé in-each section

of orie of said sectional conductors, a resist-

anee - connecting the continuous 'conductor
with each section of the other of said sec-
tional donductors, said latter resistance be:
ing greater than said first named resistance,
a set of signals carried by a vehicle moving

by said vehicle’and engaging :with the con-
the- sectional con-
sed resistance, an

partial circuit for said electro-magnet con-
nected to said contacts and including a
source of energy, said. partial circuit being
normally completed through the continuoug
conductor and & section of each of said sec?
tional conductors, means normelly operated
by said- electro-magnet for- displaying said
set of: signals; a second sét of signals and

y said vehicle, a
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‘on the conductors, & pair of contacts carried -
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2 second electro-magnet, means operated by

the first electro-magnet when the greater

resistance is cut out for connecting said sec- -

ond electro-magnet in circuit with the con-
tacts and source.of energy, means operated
by said second electro-magnet when so en-
ergized for displaying said second set of sig-
nals, a third set of signals, and means op-

erated by the second electro-magnet when

both resistances afe cut out for displaying
said third set of signals. :

6. In an electrically operated block sig-
nal system, a continuous conductor, two sec-
tional conductors having breaks opposite
each other dividing the same into blocks
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and one of said conductors being electrically -

connected with the opposite conductor of an
adjacent Block, a resistance in each section
of one of said.sectional conductors, a re-
sistance connecting the - continuous con-
ductor with each section of the other of said
sectional conductors, said latter resistance
being greater than said first named resist-
ance, a set of signals carried by a vehicle
moving on the conductors, a pair of con-

“tacts carried by said vehicle and engaging

with the continuous conductor and the sec-
tional conductor having the interposed re-
sistance, an electro-magnet carried by said
vehicle, a partial circuit for said ‘electro-
magnet connected to said contacts and in-
cluding a source of energy, said partial cir-
cuit being normally completed through the
continuous conductor and a section of each
of said sectional conductors, means normally
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operated by said electro-magnet for display-
ing said set of signals, a second set of sig-
nals and a second electro-maguet, means op-
erated by the first electro-magnet when the
greater resistance s cut put for connecting
said second electro-magnet in cirenit with
the contacts and source of energy, means op-
erated by said second electro-magnet when
so energized for displaying said second set
of signals, a third set of signals, means op-
erated by second electro-magnet when both
resistances are cut out for displuying said
third set of signals, a brake operating sole-
noid in series with said third set of signals,
and all of said devices being adapted to be
governed by a second vehicle being operated
npon said systeni. _

7. In an electrically operated block signal
systemn, a continuous conductor, two sec-
tional conductors having breaks opposite

“each other dividing the same into blocks

anid one of said conductors being electri-
cally connected with the opposite conductor
of an adiacent block, a resistance in each
tion of one of said sectional cond:. .ors,
a resistance connecting the continuecus con-
ductor with each section of the other of said
sectional conductors, said lafter resistance

being greater than said first named resist-

ance, a set of signals carried by a vehicle
moving on the conductors, a pair of contacts
carried by said vehicle and engaging with

g

the continuous conductor and the sectional
conductor having the interposed resistance,
an electro-magnet carried by said vehicle, a
partial cireuit for said electro-magnet con-
nected to said contacts and including a
source of energy, said partial circuit being
normally completed through the continuous
conductor and a section of each of said sec-
tional conductors, means normally operated
by said electro-magnet for displaying said
set of signals, a second set of signals and a
second electro-magnet, means operated by
the first electro-magnet when the greater
resistance is cut out for connecting said
second electro-magnet in circuit with the

contacts and source of energy, means op- -

erated by said second electro-magnet when
so energized for displaying said second set
of signals, a third set of signals, means op-
erated by second electro-magnet when both
resistances are cut out for displaying said
third set of signals, a brake operating sole-
noid in series with said third set of signals,
and a brake setting device in the signal cir-
cuit adapted to be operated when any signal
cireuit is broken. : )
" In testimony whereof, T, the said Troyas
M. Frerpre, have hereunto set iny hand. -
THOMAS M. FREEBLE.
Witnesses: =
GErTRUDE KREMER,
J. M. Cooxz.
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