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- To all whom it may concern: - | while transformers (? ‘and C* have thejr

- -Be. it known that I, Daymp P. THOMSON, | secondaries similarly connected,. but their
. .8.citizen of the United States, residing at primaries supplied from generator B, The
~ Schenectady, cou ty of Schenectady, State | transformers supplied from. the two gener-

& of New York, have invented certain new and | ators alternate so that adjacent transforni- 60
- useful Improvements in Cab ‘Signal Sys- ers supply currents of different fre [uencies
- tems, of which the .-following 18 a specifica- | to the track. D represents g car Or locomo-
. tom, . .| tivemovingin the direction of the arrow and
" Myinvention relates to cal signal systems, | carrying coils E E in front of the front
10 and is particularly - applicable’ to electric | wheels.. These coils may conveniently be 45
. roads.operated by ~direct. current, ‘since it | mounted as shown in Fig. 2, between. the
'ldoes-.;no.t,__eémiluire the insulating rail joints %)ilot and front wheels -of the locométive.
',;--;-;comiflJiny...employed_ in 'signal--systems, and | In this position the coil ig protected from .
. "therefore the ralls may be used as return con- mechanical injury by. the pilot. .. The coil is
16 ductor for the power-current, and also sinece’ preferably wound on g ‘magnetic.core: lami- 70
1648 not affected by the presence of direct- | nated in planes transverse ;1;.0..-?the;m'il-length. -
. current in the track. ST A telephone receiver T or other. indicating
.. My invention consists in making both | device is connected to the coils ERE... . ..
_ track rails conductively contiriuous and con- | . With a loeomotive in the position shown -
- 20 necting sources of alternating-current at in- ' in Ig. 1, if no other car op tram is-between ;5
. tervals-across the track-rails, and. providing | the locoinotive and the transformer C%,.cur-
the locomotive or other vehicle with a coil | rent flows from this transtormer throu h:the
- .carried in front of the front wheels and in | rails and through the locomotive axles, and
Inductive relation to the rails and with an | acting inductively on the coils E K produces .
25 electro - responsive indicatins device, such | in the telephone receiver I a current corre- gg
- -as_a telephone receiver, connected to the ‘Sponding in fréquency to that of the genera-
coil. - The alternating-current flowing from | tor B.. If no trajin i between the transform-
 ‘the sources ahead of the locomotive back | ers C* and UY, current also flows from trans-
- through the rails and through-the locomo- former C? through the rails and locomotive

30 tive axles induces a current in the coil which | axles, thereby inducing a second current m g5
- 1s indicated by the telephone receiver or | the coils E E of 1 frequency corresponding to
‘other indicating device. In such a system, | generator B. Thus, if a train'is between the
" 'in order that clear, caution and danger in- | locomotive and the first transformer ahead,
~dications may be given, I make adjacent | the coils E Ei receive no current at all. . If ng
85 sources supply currents ‘of different fre- | train is betwe.en_the--locon}otive' and the first g¢
- quencies, so that the motorman or engineer | transformer, but if there js ‘a train between
18" enabled to tell whether he is. recerving | the first and second transformers: ahead of
- current only from the source immediately | the locomotive, then the coils ‘E. E Teceive -
ahead of him or from two sources, ‘and con- | current of a single frequency; while if. no
40 sequently knows whether one or two blocks train is'between the locomotive and the see- 95
 ahead areclear. . . ~ lond transformer ahead, then the coils B F |
My invention will best be understood by | receive currents of two frequencies. In this
~ reference to the accompanying drawings, in | way three different indie_ations’mayfbie--gi.ﬁf.en ;o
- which v TR .+ | absence of noise in the receiver indicating
46 Tigure 1 shows dia ammatically a cab _danger;a-note_'corresponding toonefrequency 100
- signal system arranged in ‘accordance with | representing caution, and a note correspond-
- my ihven’:’tioﬁ';'.and Figs. 2 and 3 show a sult- | ing to the two frequenmes SImultfa,ne_qu?ly- |
" able arrangement and construction of the representing  clear. - .By.;:--=pr6perly--.:-- selecting
coils on the locomotive. | T 1 the two frequencies, the caution-and clearin-
60 In the drawings A represents the track- dications may readily be d-is_ti-nguished;;.sinée 105
- rails, B B represent two alternating-current with both frequencies ﬂ"mwng*:th;r_ough%f:--;trhe '
- . generators of different frequencies. Trans- ‘track a note is obtained corresponding to-the
Ejrmerscl; C? and C° have their primaries difference in the two frequencies. I or in-
supplied from the generator B ‘and -their | stance, 1f the generators B and B! supply -
55 secondaries connected across the track, i current of 250 and 300 eycles; respectively, 110

-t




=

then a caution signal wiil be represented by

~ anote CEJrrespo'nding to either 250 or 300 cy-
¢les, while clear will be represented by a note

10

corresponding to 50 cycles.

. Other frequen-
cies, may, of eourse, be employed than those
mentioned. Of course when the train is
close to one transformer there is a tendency
for the current supplied by that transformer
to increase so that that frequency tends to
predominate so greatly as to drown out the
effect of the other frequency. This eflect,

however, may be overcome sulficiently for
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nals of the transformer may
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sources ahead

‘rails, and electro-responsive means
_yehicle connected to said coil. .

' n combination
both rails conduct-

practical purposes by means of resistances G

inserted in the secondary circuits of the sup-

transformers. By properly proportion-

ply

ing these resistances the current when a train

s almost directly over the secondary termi-
be prevented
from increasing too greatly. These resist-
ances further serve to prevent saturation of
the transformer core by the power current
when the system is applied to an elecurically
operated road. | |

While T have illustrated and prefer to use a

‘telephone receiver in combination with dif-

ferent frequencies on the track,.since this af-
fords simple and effective means for distin-
ouishing the currents from two different

of the locomotive, it will be

understood that my invention in its broader
aspect is not limitéd to this specific combina-
but that other indicating means may be

employed with other arrangements for sup-
plying inductively to the indicating means
from two points ahead of the train currents

which may be distinguished by the indicating

S means.
~ What I claim as new and desire to secure

by Letters Patent of the United States, 1s,—

"1. In a cab signal system, 1n combination
with a railway having both rails conduct-
ively continuous and having sources of
alternating-current connected at intervals
across the rails, a coil carried by a vehicle n
front of the front wheels
relation to the alternating-current -in the
on the
9. In a cab signal system, 1
with a railway having _
ively continuous and having sources af
alternating-current connected" at intervals
across the rails, a coil carried by a vehicle
in front of the front wheels and m inductive

relation to the alternating-current in the
rails, and electro-responsive means
~ vehicle energized by the

on the

said coil and adapted to produce & signal

- indication.

60
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3. In a cab signal system, m combination-

and in inductive

1
|

{

current induced m

with a.railway having both rails conduct-

ively continuous and having sources of
alternating-current connected at intervals
across the rails, a coil carried by a vehicle

in front of the front wheels and in inductive |

with a railway having both rails

881,635

relation to the alternating-current in the
rails, and electro-responsive means on the
vehicle connected to the coil and adapted to
indicate the indictive action on said coil of
current from a plurality of said sources
ahead of the vehicle. | |
4. In a cab signal system, in combination.
with a railway having both rails conduct-
ively continuous and having sources of
alternating-current connected " at intervals
across the rails, adjacent sources heing of
different character, a
vehicle in front of the front wheels and In
inductive relation to the current in the rails,
and electro-responsive means connected to
said coil and adapted to indicate the presence
in said coil of a plurality of currents of differ-
ent, character. |

5. In a cab signal system, in combination
with a railway having both rails conduct-
ively continuous and having sources of
alternating-current connected at intervals
.cross the rails, adjacent sources being of
different frequency, a coil carried by a

vehicle 1n front of the front wheels and In

inductive relation to the current in the rails,
and electro-responsive means connected to
the coil and adapted to give different in-
dications for the presence in said coil of two
frequencies simulténeously and of one fre-
quency only. - -

6. In combination with a railway having
both rails conductively continuous, cab
signal apparatus carried by a vehicle, com-
prising a coil carried in front of the front
wheels and in inductive relation to the rails
and electro-responsive indicating means con-
nected to the coil, and means for supplyng

to the rails at intervais currents adapted to

.affect said.indicating means- by inductive

action on said coil. | o
7 In combination with a railway having

a coil carried by a
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both rails ‘conductively continuous, cab

signal apparatus carried by & vehicle, com-

prising a coil carried in front of the front
wheels and in inductive relation to the rails

and electro-responsive indicating means con-
nected to the coil, and means for supplying
to the rails at intervals currents adapted to

affect said indicating means by inductive
currents supplied

action on said coil, the
from adjacent sources being adapted to pro-
duce distinguishable effects on said indicat-
ing means. . _

"8 Ina cab signal system, in combination
conduct-

ively continuous and having

different frequency, a coil -carried by -
vehicle in front of the front wheels and In
inductive relation to the current in the rails,
and a telephone receiver connected to the

coll.

9. In a cab si_gﬁal system, 1n combination

sources of
alternating-current connected at intervals
across the rails, adjacent sources being of
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- adjacent to one of the rails, gaid

~Tesponsive indicating

10

1vely continuous and “having

' acrOSS l' the I'ﬂ:ﬂS, ' H:

“length, a coil wound on

881,635

with a railway having both ralls conduct-
. y - sources of
alternating-current connected “at intervals
magnetic core carried by
t of the front wheels and
‘core being
to the rail-

the vehicle in fron

laminated in planes transverse

ponsi ‘ means on the vehicle
connected to said coil. T

- .10. In a cab signal system, in‘combination

_with a railway

having both rails conduct-

1vely continuous and having sources of

said core, and electro- |

' -31£emating-current -'ct}nnect;ed__ at 'intérvals'

across the rails, a magnetic core carried by a
vehicle in front of the front wheels
jacént to one. of the rails, said core being
f&minate_d In planes transverse to the -rail-
length, a coil wound on said core, and a tele-
phone receiver connected .to said coil.
In witness whereof, T have hereunto set my
hand this first day of Ay st, 1907,

o 'DAVID P. THOMSON.
Withesses: - .

-~ Benyamin B. Huwi,
- HELEN Orrorp.
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