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To all whom it may concern:
Be it known that I, Dax1zr J. MCCARTHY,

of Wilkinsburg, Allegheny county, Penn-

sylvania, have invented a new and. useful

5 Cab Signal System, of which the following
1S 2 full clear, and exact description, refer-

“ence bemfr had to the accompanying draw- |
1ngs, fﬂrmlng part of this gpemﬁcntmn, n

which— -
Figure 1 1s a dlao'ram 1llustrat1ng one

form of my mventmn
view but with one of the trams or vehicles in

a different position; and Fig. 3 1s a diagram

- showing a modification.

15 My invention relates to a system of rail-
way signaling in which the signals are placed
upon the train and commonly known in the
art as cab signaling.

10

The object of the invention is to provide

20 a cab swnalmg system which can be used 1in-
dependently of or in conjunction with an
automatic block signaling system ; and which,
‘when used m conjunction with such systems,
will give an indication within the cab of a

25 steam or electric locomotive or other VBthlB'

of the condition of the signal in advance,

and also of the block 1n which the locomotive

15 located. That 1s to say, it will indicate

“whether the signal in advance of the locomo-

30 tive is in its clear or its danger position;

and also 1f there 1s another locomotive, train
or car.in advance in the same block.

 The precise nature of my invention will

be best understood by reference to the ac-

35 companying drawings which will now be

described ; 1t being prem1=sed however, that

the Gystem as there shown 1s 511%ept1ble of

various modifications and changes by those
skilled in the art without departing from

10 the spirit and scope of the invention as de-
fined in the appended claims.

eferring first to Figs. 1 and 2 the letters |

A, B, C and D (1@81gnate successive block |
R, R’ designate

 sections of a railway track.
45 the track rails of the block qectlon B3, and
R?, R3 deqlgnate the track rails of the block
section C. S is a semaphore or other track
‘signal which guards the entrance to the block
A S’ is the. signal which guards the en-
H0 tmnce to the block B, and S? is the signal
which guards the entrance to the block C.
These signals may be 0perated by any of the
well known systems.
1 and 2 are signal mains in which flows

20 an ‘llteln‘itm{r current supplied by a gener-

I‘w 218 a 51m11.ar_

—

| section C.

ator G. The frequency of this current can
be of any value when the propulsion power

for the cars or trains is other than an alter-

nating current. When the propulsion power
is alternating current, the frequency of the
generator G 1s preferably of a value which is
ifferent from that of the propulsion current.
T 1s a transformer 1P

ing the block C Kach of these transform-

‘ers has one primary and two secondary coils
The secondary coils of the

ated 14 and 15 and

or windings.
transformer T are des:
the secondary coils of the transformer T
are designated 16 and 17. The primary

coll of each transformer 1s -connected across
the signal mains 1 and 2. The secondary

coil 14 of the transformer T 1s connected by

one terminal to the middle point of the im-
pedance coils 3 through a circuit breaker 4

which is controlled by the movement of the
sional S. The other termmal of the coil or

&

winding 14 is connected to the middle point-

of the impedance coils 5 at the opposite ends

of the block B by a conductor 7. The 1m-

pedance coils 3 and 5 may be the well known
induction bonds which are used in block
signaling on electrie roads and which form
d path for the propulsion current from one
block section to another, but which serve to
hold back -the alternatmg signal current.
The secondary coil 16 of the transformer T/
is in like manner connected by one terminal
with the inductance bond 5 through a circuit
breaker 6 controlled by the swna,l S’ and
by its other terminal w1th the middle point
of the bond at the opposite end of the block
. The other secondary coiis 15 and
17 are Iespectwely connected across the

track rails R, R’ "'md RF R of the blocks
B ‘md C.

10 1s a conventional* 1ep1esent;1t10n of a
train, car.or vehicle which mn Fig. 1 is shown
within the block section B, and 94— 1S & Simi-
lar representation of ‘m(}thel train, car or
vehicle which 1 Fig. 1 1s shown as occupy-
ing the block section C.~ Each car, locomo-

supplying the
| block B, and T” 1s a transformer for supply-
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tive or other vehicle has thereon an ‘inductor o

which 1s shown -as consisting of two coils or
‘windings which are Placed 1n 1inductive re.la- -

tion to the respective: track ralls and 1n-

,cluded in the ciremit of which is an indicat-

ing device. These two coils or windings are
deqlgnated by the numerals-8 and 9 for the
vehicle 10 and the corresponding signal is
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~indicated at 11. The similar coils or wind-
- 1ngs on the car or vehicle 24 are designated

as 19 or 20 and the corresponding cab signal
1s mdicated at 21. Kach car or vehicle also
carries another inductor which is shown as

~ consisting of two coils in inductive relation

10

15

to the track rails and including a signal or

indicating device in either circuit. These

two coils on the car or vehicle 10 are indi-

cated by the numerals 12 and 13 and the

corresponding signal is indicated at 18.

The corresponding coils or windings on the

car or vehicle 24 are designated as 22 and
23 and the cab signal operated thereby is
indicated at 25. These cab signals may be
either vigual or audible signals, or both, and

- their operative mechanism 1is electro-respon-

20

25

30

39

sive to the current generated in their ecir-

cuits by the inductors.

The secondary coil 14 or 16 causes a cur-
rent to flow through the track rails of the

corresponding block and through the wire
or conductor 7 when the signal S or S’ is

in clear position so that the corresponding
signal-controlled circuit breaker 4 or 6 is in
closed position. The coils of those induc-
tors which operate the cab signals 11 and 21
are so connected that the current induced in
them by currents from these secondary coils

14 and 16 will flow through the inductors 11 |

and 21 and will cause them to indicate a
condition corresponding to the position of
the signals S, S’. Thus in Fig. 1, the signal
S’ 1s 1n 1its clear position and a current is
therefore flowing in the track rails from the
secondary winding 14. . The current induced

~In the coils 8 and 9 will therefore cause the
cab signal 11 to indicate a clear position as |

- shown. The signal §’, however, is at dan-

40

45

ger position and therefore no current is
flowing into the rails R2, R3 from the sec-
ondary 16 of the transformer T’. The cab
signal 21 indicates a corresponding danger
position. o | -

The signals indicated at 18 and 25 are

operated by a current flowing in the track
‘ralls from the secondaries 15 and 17. In the

~ position of the train or vehicle 10 as shown
~1n Fig. 1, the circuit of the coil 15 is from

50
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one terminal through one rail to the locomo-
tive or other vehicle 10 and thence through
the axle thereof to the opposite rail and back
to the other terminal of the said- winding.

The coils 12 and 13 are so connected that no

current will flow in them by the current
from the secondary coil 14, but a current will
flow 1n them dne to the current from the
secondary coil 15, So long, therefore, as
there 1s no car or train between the locomo-

tive 10 and the signal S the indicator 18 will

indicate a clear position. In the same way
the 1ndicator 25 will show a clear condition
of the track so long as there is no train or
other vehicle between the train or vehicle 94

“and the signal . Suppose, however, that

801,250

the train or vehicle 24 has moved 1nto the

block B beyond the danger signal S’ as .

shown in Fig. 2. The signal S being clear,
current will be flowing along the rails R, R’
and as there 1s no difference of potential be-

‘tween the rails for this current the locomo-

70

tives 10 and 24 will have no effect upon it

so that the indicators 11 and 21 will show

clear. The coils 12 and 13 will be energized

m the same manner as in Fig. 1. The coils
22 and 23 will, however, not be energized

75

owing to the shunting of the current from
them through the axles of the locomotive 10

so that the signal 25 will indicate that there

1s another car or train in advanee in the same

block.

usually so constructed and arranged that any
derangement of the controlling circuits will
cause the signals to indicate danger. To
prevent delays of traffic from such causes. it
1s customary for the train that has been

stopped by a danger signal to wait a certain

length of time and if the signal does not
change within this time, to proceed under
caution to the next signal. By the system

here described, the indicators 18 and 25 will

1 all such cases indicate the presence of any
other train or vehicle in advance in the same
block: | | T ML R

~ Supposing the signal S’ to have failed in

the danger position and the locomotive or

other vehicle 10 to have passed out of the
blocks A and B so that the signal S is at
clear position, the locomotive 24 in passing
into the block B will have*its indicators 25

and 21 show clear, thereby indicating 'that
no other train or car is in that block and that
the signal S 1s clear. Therefore the locomo-

106

tive 24 need not proceed under caution, thus

saving time and also giving a positive indi-

cation that the signal S’ is out of order.
F1g. 3 shows another form of the invention

1n which the inductors 26 and 27 which oper-

ate the cab signals or indicators 18 and 25

are placed parallel with and in such relation

to the axles of the locomotive that when. an

80

In block signaling syvstems, the signals are
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alternating current flows through the axles,
an electro-motive force will be induced in

these conductors, thereby causing a current
to flow through the indicators 18 and 25.
The Imme wire 2* is connected to the rails

R, R? of the blocks B and C through the cir-_

cuit breakers 28 and 29 controlled by the
track signals S, 8’.. The line wire 1% is con-
nected directly to rails R’, R® at opposite

ends of the blocks B and C.
~~Signal S being in the clear position, a cur-

rent is flowing from the line wire 2* through

the rail R, through the axles of the locomo-

tive or other vehicle 10 and through rail R’

115
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back to the line wire 12. As stated above.

this causes a current to flow through the in-
dicator 18 which will indieate a cléar posi-
tion corresponding to the signal S. The sig-

130
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pal 8 belng in the danger pOSItlon and cir-
cuit breaker 29 being open no current will be

- flowing through rzule R?, R?® from' the line

"~ wires 1a and 2* so that the indicator 25 on

‘the locomotive or other vehicle 24 will- not |
‘operating the mdlcator substantlally as. de-

scribed.

be energized and will indicate a danger posi-

~tion corre3pond1ng to the signal S

10

The adventft%es of my invention result

from the -simple arrangement of circuits
whereby the principle of induction may be

. utihized to operate the cab signals indicatin

15

~ the condltwn of the track and of the track
signals in the anner. descr~ lbed

I claim :—

1. In a cab SIgnahng system sectlonal'
‘track rails, track signals, means for supply-
1ng current to the track rails controll
the movement of the track signals, an 1n-

- ductor carried by the vehicle and arranged

20

25

to have a circuit induced therein by current
‘flowing in the track circuit and a signal de-
“vice on the vehicle which is responsive to cur-
- rent’generated by the 1nducter ; substantlally '
" as described..
2. In a cab mgnalmg system sectmnal"
track rails, track signals, means for supply-
Ing current to the track rails controlle (f)

the movement of the track signals, an 111-

- ductor carried by the vehicle and arranged

30 )
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in inductive relation to an axle thereof and
a signal device on the vehicle responsive to

current generated by the inductor ; substan-

j;mlly as described.

3.-In a cab signaling syetem an lndlcator
In the cab or other vehicle for indicating the
“condition of an advance track signal, a sec-
ond indicator for indicating the condition of |

the track of that block irrespective of -the |
position of the track mgnals track circuits, .

and means carried by the vehicle and oper-

ated from the track circuits for 0perat1non
- said indicators; substantially -as described.

4, In a cab 31gna11ng system, sectional

' "traek rails, track signals, means for eu}_:()fly-'
- 45

 the movement of the.track signals, an m-?
“dicator on the cab or other vehicle arranged |
to be operated by the current contrelled by |
the movement of the track sigmals, a second:
indicator on-the cab or other vehicle and a
“second track circuit for operatmg

ing current to the track rails controll

named indicator; substantially as described.

a.-In a cab signaling system, sectional |

- track rails, transformers for supplying cur- |
F sald trans-

formers having two secondary coils or WlIld- |
- nals, cireuit breakers controlled b the. trac 1

| sngnnls for centrollmg the supply ef current 1

rents to the track ralls each o

connected to the track rells track si

and - in

track rails,

| formers having two secondary windings
‘nected to the track rails, track signals,
_cuit breakers controlled by the track si
- |-for eentrolhng the supply from.: one of the -
transformer secondaries to the track rails,

by- |

y. | cols whose opposl

the last- rails from the two coils or windin

. 'transformer substantially as described. =~
_have hereunto set L

' frem one of the transfermer secondaries, i in-
means on the cab or other vehicle
uctors carried by the vehicle amd
ged to-have current induced in them
by currents flowing in the track circuits for -~
65
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- 6. In a cab elgnahng system, ‘sectlonal,' -

rents to the track rails, each o

two different indicators carried by the ca.b _
~or other vehicle, and an inductor for operat- - -
“ing each of sa,ld indicators, each of said in-

 CONL-
ecir- -
als

transformers for su?plylng cur-
sald trans-' s

770 .
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ductors arranged to have a current induced

therein by the current flowing from one of - -
‘the transformer secondarles, substantlally.-

as described.

80

7. In a cab mgnelmg system the comblna.- .

| tion with sectional track rails and inductive
bonds connecting the different blocks or sec- -

‘tions, of transformers. having secondary:
1te terminals are connected

85

to the inductive bonds at- opposite ends of -

‘the corresponding blocks or. sections, cab

signals or indicators and inductors carrled:’”.._ =

by the cab or other vehicle and arranged to

9'01 . .I. '

be operated by the current supplied by said -

secondaries, together with track signals and.
for con-
trolling the circuits of said secon arlee ; sub-—-
“stantially as-described. - |

circuit breakers operated thereb

8. In a cab.signaling system, the combma-'

terminals with both track rails at opposite 1

96

tion with sectional track rails, of transform-
ers for supplying current to said rails, each
of said transformers havlng two secondary - -
coils or windings, one of the secondary coils -1
or windings of each transformer being con-
‘nected directly across the track rails,.and -
the other of said coils or windings of each
| transformer being connected by its opposite .

-.'mq ‘
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ends of the corresponding block or section, -

anism on the ca

: tegether with :ﬂgnalmg or mdlcatmg mech--_;_-----'
s or other vehicles respon- -

sive respectively to currents flowing in said -

In testnnony whereof

'my hand

DA\TIEL J MGCARTHY

Wltnesses |
A. L. VEN GILL, _
R L. KIBTLER |

of thej 1 10
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