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To all whom it may concern: S
Be it known that I, THomas M. FREEBLE,

eitizen of the United States, residing at La--

- trobe, in the county of Westmoreland and

State of Pennsylvania, have invented certain

- new and useful Improvements in Electric

- generators located on the locomotives, cars -

L)

Railway Signal Systems, of which the fol-

lowing is a specification.

My invention relates to _:elé.ctﬁé railwa
signal systems, and particularly to that class
thereof, known as cab signal systems, where-

n signals are operated: in the locomotive or

- ear the movements of which are to be con-
~trolled and regulated. - -

 In the system herein described the mlrreﬁt
for the operation of the signals and other
safety devices of the system is supplied by

or trains themselves. Track-circuits are

used, as hereinafter described, and the sys-
tem comprises means whereby not only are

R proper signals displayed automatically, upon

occasion, but also the brakes are set and

- power turned off automatically.

€3
Gt

- diagrammatic elevation the parts of my sys-

- tem designed to be mounted upon a car or

Y,

The objects of my invention are to im-

prove and simplify automatic railway signal

systems,-to avoid normally-energized track:
circuits with consequent multiplication .of

low-voltage generators (usually primary bat-
teries), to economize current by energizing
those circuits only which are in the immedi-

ate vicinity of the train or trains to be pro-

tected, to display the signals where they

~may be seen to best advantage, to avoid acci-
dent in case of neglect to observe signal indi-
- cations by. automatically cutting off power

and applying the brakes, to make the system

relatively simple, easily understood, and
- easily applied, to render the mechanism re- -
40 1

quired simple and efficient, and generally to

make the system simple, reliable, inexpen-

sive In operation and maintenance, and
adaptable
operation.

- I will now proceed to describe my inven-
tion with reference to the accompanying

drawings, in which certain forms of appara-
“tus and certain circuits embodying my inven--
tion are illustrated, and will then point out

the novel features in claims. |
In the said drawings: Figure 1 shows in

the like, the said parts being in this instance
shown mounted upon and arranged to con-

trol a steam locomotive; though they may |

obviously be mounted upon an electric loco-

motive, a motor car, or any car of a train.

Fig. 2 is a diagram showing the track circuits

and other circuits which may be employed in
the case of a single-track railway. Fig. 3 is
a diagram showing the track circuits and
other circuits which may be employed in the

~case of a double-track railway. = Fig. 4 is an-
y | other diagrammatic view illustrating the cir-

a single-track railway. Fig. 5 is a perspec-
tive view showing the track rails and signal
ralls of a single-track system and the elec-
trical connection of the track and signal rails
of a block. Fig. 6 is a detail sectional eleva-

‘tion showing the contact device for operat-
“ing the brakes automatically, and Fig. 7 is a

detail side view of the same. TFig. 8 shows 2

detall section through the magnet of the
‘brake-setting device.
perspective elevation of the rail-cornitact de-
vice carried by the locomotive or car to be

Fig. 9 shows a detail

controlled by the signal system, and of the

| means for holding said contact device against

the corresponding rails. Fig. 10 is a detail

80

59

‘cutts which may be employed at a switch of

80

elevation of the alarm-whistle operating de-

vice. FKig. 11 is a diagram showing the con-

‘nections of the signal lamps hereinafter men-
‘tioned. Fig. 12 1s a diagrammatic plan view

showing means for operating the throttle-

‘lever or controller-handle automatically.

Referring now to the drawings, and at

first to Figs. 1, 2 and 3, numeral 1 desig-

nates an electric generator (in this instance

shown as a dynamo driven by a steam turbine -

2, the generating set corresponding generally
to generating sets used for operating electric
headlights, though arranged to produce cur-

rent of voltage suitable for raillway signal

work) mounted upon a steam locomotive
and arranged to supply current to the signal

eircuits, as hereinafter desecribed.
to modern conditions of railway |

3 designates a rail-contact device likewise

{ carried by said locomotive and arranged to
| make contact with suitable rails'laid along-

side the track rails and constituting special

conductors for the signal-circuits. As shown

85
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particularly in Fig. 9, said rail-contact device

comprises a vertical slide 4 mounted in a

having secured to it a suitable fruck 6 pro-
vided with one or more contact-wheels 7. A

{ fluid-pressure-actuated device 8 is arranged
to press said rail-contact device down upon
the corresponding. rails, or to raise it there-

1

. |
X

70

105
| suitable guide 5 carried by the pilot or-other
convenient part of the locomotive or car; and

0



5

2

from, at will, being provided with pipes 9

and 10 leading to a suitable source of fluid
under pressure (for example the engine boiler
or the tank of the air_brake equipment);
said pipes controlled by a suitable valve 11,
whereby either of said pipes may be con-
nected to supply at will and the other con-
nected to exhaust, so raising or lowering

- the contact device 3, as desired. When said

10

20

29

30

39

40

device is down, it is held down elastically,

owing to the elastic nature of the fluid hold-

ing it down, and hence the device accommo-
dates itself automatically to inequalities of
the line of rails with which it contacts.

For convenience in properly insulating the
electric circuits, I prefer to insulate the guide
5 and fluid-pressure-actuated device 8 from
the frame of the locomotive, and to this end
provide insulation 12 between guide 5 and
the part of the locomotive to which same 1s
secured, and msulating couplings 13 in pipes
9 and 10. This enables me to lead a con-
ductor 14 direct from one pole of the gener-

ator to the bracket 15 forming a part of

cuide 5, whence the current passes directly

to the slide 4, wheels 7, and the rails upon

which said wheels run.

On single-track roads I commonly pyovidel

each locomotive or car to which my 1nven-
tion is applied with two contact devices 3,
one for each of the two signal-conductor rails
provided in such case, one such contact de-

~ vice being raised out of contact with the rail

and the other depressed into such contact.
At some convenient point, preferably the
engine cab in the case of a steam or electric
locomotive, 1 provide a visual signal, an
alarm whistle and means for actuating it,
and means for closing the throttle valve or
operating in an equivalent manner any other
controller with which the locomotive or car
may be equipped; and I further provide

- means for applying the power brakes with

49
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which trains are now usually equipped.
Referring now to Fig. 2, I show in said
figure two trains, A and B, each supposed to
have a signal-equipment substantially like
that already described with reference to Fig.
1. 17 and 18 designate the track rails, one
of which, 17, 1s electrically continuous, ex-
tending unbroken electrically from block to
block, while the other, 18, is divided into

blocks of convenient length. This figure -

showing a single-track system, that is, a
system over which trains move in both direc-
tions, I provide, in addition to said track
rails, two other track conductors, 19 and 20,
which preferably are rails of suitable size
and sectlon supported upon the ties and

located parallel with the track rails. These |

signal-rails, 19 and 20, are divided into blocks

corresponding to the blocks of rail 18. In

Fig. 2 1 have shown the track divided, as
described, into four blocks, which I have
designated respectively, C, D, K and F.

‘
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For convenience of illustration I have
designated the current generators on trains

' A and B by the conventional designation of

an electric battery, and have employed the
conventional illustration of an eﬁactric bell
to represent the various signal, power-con-
trolling and brake-applying dewvices of such
trains. The drawing shows trains A and B
on adjacent blocks. It is assumed that both
trains are moving in the same direction, viz.,
clockwise, for which reason the contact de-
vices 3 of both trains are in contact with the
inner signal conductor, 20. If either train
were to move in the opposite direction, its
track-circuit contact device would be in con-
tact with the signal conductor 19 instead of
signal conductor 20. |

Considering the circuit from train A first,

said circuit passes from the generator 1 of
that tramn through contact device 3 of that
train to signal conductor 20 of block C, where
the circuit ends. Starting from the other
pole of the generator, the circuit passes
through the signal and controlling devices of
the train (represented in the diagram by the
electric bell 21) and through the wheels of
the train to the track rail 18; but since the

circuit 1s incomplete on the other side of the

battery, it is unnecessary to trace the cir-
cuits from the battery of train A further.
There being no complete circuit from battery
1 of train A, or through controlling devices

21, train A 1s free to move from block € to
block D.

Considering now the circuilt from traimn B,
the circuit passes from the generator 1 of

70
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that train through contact device 3 to the

signal conductor 20 of block D, thence by
conductor 22 at the end of block D to the
rail 18 of block C, thence through the wheels
and axles of train A to the continuous rail 17,
thence back through said rail 17 to block D
and through the wheels and axles of train B
sicnal and controlling devices, 21, of train B,
and to the opposite pole of generator 1 of
that train. ElPhis circult bemg complete,
signal and controlling devices 21 are operated,
and continue to be operated so long as trains
A and B remain on adjacent track blocks,

| train B being thereby held in block D, while

train A is free to proceed. As soon as train
A passes from block C mnto block F the cir-

cuit through the signal and controlling: de-

vices of train B is broken, and said train
may proceed into block C, only to be held
there in the same manner if the train A has

‘not yet cleared block F. Should train B seek

to go from block D to block I while a train
is in block C, the contact device 3 of train B
being shifted to contact with signal conduc-

tor 19, there 1s no circuit through its signal

and controlling devices 21 so long as block E

-is clear, and hence train B, though blocked

as to movement into block C, is free to move
into block E. If train A were to seek to

105
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vice 3 was shifted into contact with conduc-

‘tor 19 a circuit would be-completed through, |
~continuous track rail 17 to block D, the
wheels and axles of train B, the track rail 18

of block D, conductor 23, and signal conduc-
tor 19 of block C and contact device 3 and

- signal and safety device 21, back to the gen-

10

20

29 | .
~ less all cars on the switch are well beyond
the clearance Iine the signals and eontrolling
devices of an approaching train are operated

30

erator 1 of train A. It will be seen that each
signal conductor, 19 or 20, of each block, is

connected to track rail 18 of the block next
bevond in the direction of motion to which

such signal rail corresponds. '

~ Fig. 3 shows the circuits for the two tracks
of a double-track system; one track rail of
each: track being continuous, as shown, the

other being divided into blocks:correspond--

-1ng to the blocks in which the signal rail is di-
- vided, each signal rail being connected to the

track rail of the block next beyond. The
circuits are the same as described. above ex-

cept that each track has only one signal con-

ductor, since trains normally move on each
track in one direction only. . -
At switches I provide means whereby un-

the seme as if such car projecting within the
clearance line were on the main track. This

- 1s Ullustratéd in Fig. 4, which shows, for the
- main track bloeks G, H and I, the same eir-

39

bir-puits. Numerals. 24 and 25 desig:na_rtej the
switch: rais, in one of which is an: insulated
section 26, connected to main track rail 18

‘and' at such distance from the main track

that the wheels of any car on the side track

~ or switch which is so near the main track as

40

to: project within the clearance line, will be
on .such mmsulated section; said section 26

being insulated from the movable switch-

point, 27, which is connected to main track

~rail 17, as shown. ‘Qther short insulated

45

00

track sections; 28 and 29, are provided where

- the switch rails intersect the signal-conduc-

tor 20, so- that wheels passing on or off the
switch may not affect the circuit passing

threugh said signal conductor. - Switch rail
2418 connected to main hine continuous rail

- 17. It will be seen that when wheels are on
 rail 24 and insulated section 26 the electrical

29

60

effect 1s precisely the same as if said wheels
‘were on the main track block H, Further-
more, 1t the switch.is set to direct trains on
- the main track on to said switch, contact of
switch point 27 with msin track rail 18 pro- |
"duces the same electrical effect as if- there

were a train on block H. -

- ment shown in the drawings, are provided in

65

the cab or other suitable part of the loco-

motive. or car, are a series of signal lizhts, 30,

-and an alarm whistle 31 operated by a mag-
net 32. In addition I provide mechanism |

The signal devices which, in the arrange-

3

through -conduector 37,

cuits as shown in Fig. 2, viz., single-track |

toward said cylinder.
‘ranged to be operated by the armature of the

move into block D, as soon as its contact de- | shown in Fig. 12, and controlled by & magnet
- 38,.for closing the throttle or other power-
controller, and I further provide meansshown:

particularly in Figs. 7 and 8, and compris-
mg an electric clutch consisting of an arma-

ture 34 and magnet 35 and spring 36, for

70

operating brake-applying mechanism. The
controling magnets of all of these parts, and.

the signal lamps, are represented in Figs. 2
and 3 by the diagrammatic representation of

“anelectric bell, 21. The circuits shown in Fig.

1 are as follows: from track contact device 3,

79

generator 1, and -

branch conductor 38 to signal lamps 30,

‘which-are grounded through the metal of the

80

locomotive. - Also, through conductor 37,

generator 1, and branch conductor 41 to
magnet 32 of alarm whistle 31, and thence to
the metal of the locomotive.
conductor 37, generator 1, and branch con-

‘ductor 42 to the magnet 35 of the brake-con-

trolling electric clutch and thence to the
metal of the locomotive. | .
The mechanism for operating the alarm
whistle 31 is simple, and is illustrated in de-
tail in Fig. 10. The action of the whistle is

{ controlled, as usual, by a valve, 43, against

the stem of which one arm of a bell-crank 44
1s arranged to press, the other arm of said
bell-crank being connected to a link 45, suit-
ably guided, to an armature 46 of the whistle
magnet, 32. - | o B

Also through

89

90

95

As shown in Fig. 11, the signal lights 30

are connected In multiple circuit. As so

connected, each lamp is the equivalent of all

the others, and such others might be omitted :
but I prefer to provide a plurality of signal

lamps, so that in case one be broken or burn

out the others may continue to operate.
.. The mechanism for turning off the power,

100

105

. e., 1 a steam locomotive, closing the

throttle, is shown in detail in Fig. 12, and
comprises a fluid-pressure-operated actuat-

ing device, (pressure cylinder), 47, the piston

~of whieh is connected by a rod 48 to a bell-

crank 49 pivoted to the throttle-arm or con-

110

troller-lever 50; said bell-crank being also

throttle arm or controlling lever. A pipe 52,
controlled by a valve 53, is provided for ad-

connected to the latch-piece 51 of said

115

mitting fluid under pressure to the front end
of said cylinder, so as to withdraw the latch-

piece 51 and then draw the throttle-lever

magnet 33. _ o
The fluid under pressure for operating the

whistle, for raising or lowering and pressing.
| down the track contact devices 3, and for
operating the throttle-closing cylinder 47
may be drawn from the locomotive boiler,
from the air-brake tank, or from any other -

convenient source. In general compressed
air 1s preferable for operating these devices,
as 1t 13 not hot, is not subject to condensa-

Sald valve 53 1s ar-

120
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tion, ereates nocloud of vapor whenitescapes,
and 1s as available as steam on practically
all present-day raillway equipments.

In order that the throttle or other con-

troller may not be held closed, but the power : in case of a derailment of a train some metal

may be merely cut off so that positive action

on the part of the operator is required to con-

tinue the running of the train, the circuit
from throttle - control magnet 54 passes
through a contact device 55, whereby the
circuit' through said magnet is broken as
soon as the throttle 1s completely closed.
The operator may then open the throttle
again, holding the contact device 55 oqen oT

otherwise preventing the automatic closing i

of the throttle; which

permits him to pro-

ceed with caution through the block, or to

back out of the block. |
Those who have observed the way a skilled
engine runner applies the air brakes are aware
that never, except in case of an emergency,
are the brakes applied fully and held on hard
from the very beginning; but instead the
brake valve 1s opened momentarily and then
closed, opened again and then again closed;
and this operation is often repeatéd a number
of times. In general it 1s not desirable that
the automatic brake-operating device heremn
described shall produce an ‘“emergency’ ap-
plication of the brakes; and therefore 1 pro-
vide means for simulating the actions of the
skilled engine-runner in applying the brakes

for an ordinary stop. The armature, 34, of !

the brake-clutch carries a cam 56, adapted
to actuate the follower-lever 57, which In
turn 1s adapted to actuate the controlling
valve 58 of the brake apparatus. The side
of the cam 56 is beveled, so that the follower
will rise when the cam is pulled over by the
magnet 35 while said follower 1s along side
sald cam. The brake clutch is mounted

upon one driver-axle of the locomotive, cur-

rent being transmitted to 1t through a brush
59 riding on a collector-ring 60 on the outside
of the clutch; the other end of the clutch coil

being connected to the axle itself and so to

ground.

It will be seen that when a circuit 1s com-
{)leted through the clutch magnet while the

ocomotive 1s moving, the brake valve 58

will be alternately opened and closed, in
practically the manner commonly followed

when making ““service stops’’ in normal op-

eration of trains.

It will be apparent that an iron bar or like
conducting object laid across the rails of a
block will have the sameé effect on the signals
and other safety devices of a train approach-

ing that block as if another train were 1n that |

900,273

block; consequently it 1s ecasy for track in-
spectors or train men to hold trains from
entering a block 1n case of necessity. Ifur-
thermore, since 1t 1s practically certain that

part of the train will continue to short-circuit
the track cireuit of that block, the system
affords efficient protection in case of derail-
mendt.

What I claim 1s:— |

1. A railway block signaling system com-
prising in combination track rails, one elec-
trically continuous through a plurality of
blocks, the other divided into block sections
insulated from each other, a signal conductor
divided into blocks insulated from each
other and each connected to the insulated
rail block section of the block next in advance
and train-controlling means mounted on a
railway vehicle on said track, and comprising

‘a contact device adapted to make contact

with such signal conductor, and electrically-
operated signaling means, power-controlling
means and brake-applying means and a gen-
erator therefor on said vehicle, and a perma-
nently closed circuit extending from said
contact device through said generator and
controlling means to a part of said vehicle
adapted to contact with the track rails, said
circuit being normally open as a whole and

arranged to be completed through the wheels
and axles of any rallway vehicle which may
occupy the block in advance.

2. In a railway signaling system, means

for automatically applying train brakes com-
prising a brake-applying valve, means for
opening and closing same mtermittently

comprising a driving member arranged to be

driven ‘automatically by means connected

to an axle of the train while the train 1s m

motion, and electrically-controlled means
controlling the driving of said member, and

‘automatic block-signaling means controlling

the operation thereof.

3. In a railway signaling system, means
for automatically applying train brakes com-
prising a brake-applying valve, a cam on one
of the train axles for opening and closing said
valve intermittently, an electric cluteh con-
trolling said cam, and automatic block-sig-
naling means comprising & circuit for ener-

gizing said clutch.
In testimony whereof I affix my signature,

in presence of two witnesses.

THOMAS M. FREEBLE.

- Witnesses:
Hartie K. SADMAN,
JoHN F. MurraY.
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