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To all at hon, it may concern: 
TBeit known that I, ARTHUR R. Murton, 

a citizen of the United States of America. 
and a resident of Waterloo, Blackhawk 
county, Iowa, have invented certain new and 
useful improvements in Train-Signals, of 
which the following is a specification. 
My invention relates to improvenients in 

actilating means for locomotive cab-signals 
and collbined air-brake stops, and the ol 
jects of my improvements are these: to 
finish in the cab of a locomotive suitable 
visual signals for either day or night use 
and also an actible alarm for the use of 
the engineer, all means for actuating the 
air-brake system of a train, all combined 
and co-actuated by suitable electric trans 
mission means and automatic mechanical de 
vices a de late to the purposes sought. 
These objects I have accomplished by the 
lineans which are hereinafter described and 
clained. and which are illustrated by the 
following drawings, in which: 

Figure 1 is a plan diagrain, representing 
my system of electric contacts and their con 
nections as used between and in coöperation 
with the rails of a single-track railway and 
adated for the use of trains passig in 
either of opposite directions. IFig. 2 is a 
plan diagram, representing such a system as 
modified for use in coöperation with the 
'ails of a double-track railway, or one in 
which the trains pass only in one direction 
thereover. Fig. 3 is a detail vertical trans 
verse section of the valve-mechanism em 
ployed, in which the working parts are 
shown in the respective positions assumed 
by them when operating to actuate the cab 
signals of a locomotive and to actuate the 
air-brakes of a train. Fig. 4 is an enlarged 
detail view of the locomotive contact-device 
adapted to coact with the track-contacts. 
Fig. 5 is a complete elevation, in diagram 
matic form, of the electrical apparatus and 
mechanical working parts associated there 
with, as carried in the cab of a locomotive 
for actuating cab-signals and actuating the 
air brakes, the mechanically-actuating parts 
being shown in vertical transverse section. 

Similar characters and numerals of refer 
ence denote similar parts throughout the 
several views. 
This application relates particularly to 

the track and engine electrical installations 
adapted to actuate the various signals of 

this device, and automatically operate lie 
air-brale mechanism of the device and of : 
train. w 

This device is adapted to operate on the 
normal danger system, that is an electric 
Cllrent must pass through a relay and a 
Solenoid of the engine equipment in rder 
to show the way clear of obstruction it; the 
electrical equipment in operative condition. 
In addition to this, the air-pressure in the 
air-reservoir must be complete in order that 
the mechanical or valve-regulating is a ris 
of the device may operate normally to sh;w 
a "way clear indication, and be ready to 
set the air-brakes on any opening of sail 
electrical circuit. So constricted a , i.eing 
in a norinal working condition, any of . 
following will set the system in activity to 
stop the train upon which it is installed. 
Any body which may be so positioned across, 
the rails to effect electrical conductivity 
therebetween, such as any iron tool or il. 
struction, the wheels and axles of another 
train. a hand-car, or car blown on the nail 
line from a siding. a broken rail, loose 'in 
nections, washed out track, open draw - 
bridge. Weak or exhausted track or local cal) 
battery, or anything else which would inter. 
fere with a closed circuit, will cause an ai; ; ;- 
matic actuation of the mechanical parts to 
set the air-brakes on the engine and train. 
In case the air-pressure of the brake-systein 
should for any reason very gradually essen 
to become inefficient, the brakes would not 
be actuated, yet nevertheless the cab-signals 
will become visible or sound, as the case may 
be, to warn the engineer of danger indica 
tions. 
The combined system comprises the fol 

lowing coöperating electric and mechanically 
working devices: 
Track circuits.--Fig. 1 represents the track 

of a single-line railway adapted for passage 
of trains thereover in either of opposite di 
rections. The sections of the track are in 
sulated from each other at the ends, and each 
oppositely arranged pair of rails A and B 
of each rail section has a track-battery 8 
cross-connected between them near one of 
their ends, conducting-wires being connected 
to the other ends of said rails and lead 
thence to their own respective contact-rails 
or plates, as follows: All the centrally lo 
cated contact-rails 6,2,5, etc., are connected 
to a single medially located wire having 
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cross-connections to the rails. B. Each op 
posite rail-section A, however, has an inde 
pendent conducting wire leading to a con 
tact-rail pertaining to that section. For in 
stance, in part E of the rail-system, its rail 
section. A has conducting-wires leading in 
opposite directions into the system-parts C 
and F to the contact-rails 7 and 4 respec 
tively. Each center contact-rail 6, 2 or 5 
acts for all rail-sections B in either direc 
tion. A contact-rail (center) is located ad 
jacent and opposite to each of the other 
contact-rails aforesaid pertaining to the rail 
sections A. 

Referring to Fig. 2, which is a plan dia 
gram showing an adaptation of the system 
to track which is part of a double-track rail 
way; and in which the trains pass in one 
irection only, it will be seen that some of 

the conductors and contact-rails are elimi 
nated, leaving only those useful for the pur 
pose, such as the contact-rails 6', 1 and 4 
for the rail-sections A, and the contacts 7. 
2' and 5' for the opposite rail-sections B. 
In this case, the contacts operate for the 
section immediately ahead of the section on 
which the train may be located, as the Sec 
tion C for the section D', etc. 

Engine equipment.--The engine equip 
ment includes the following: A pair of lever 
arms 9 and 10 on pivots 11 and 12 having at 
their lower ends and facing each other con 
tact plates 16 and 17 respectively insulated 
therefrom and spaced apart. The arms are 
connected by means of a tension spring 13, 
nd have each terminals 14 and 15 respec 

y normally in contact, and respectively 
ated from the arms and in electrical 

is contact with the wires 20 and 19 respec 
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tively, said wire 19 also leading to the con 
tact-plate 17, while the contact-plate 16 is 
in circuit with a wire 18 leading to One ter 
minal of a relay 30. The wire 19 leads to 
the other terminal of said relay, while the 
wire 20 leads through a switch 21 to one 
terminal of a local cab battery 23. By 
means of said connections and contacts the 
relay 30 is controlled by means of either the 
local battery 23, or by the track battery 8, 
as the case may be. The numeral 39 denotes 
a solenoid adapted to actuate a piston-valve 
composed of the connected spaced apart pis 
ton-heads 41 and 42 working in a small cyl 
inder 43 and connected to its armature or 
core 40. The solenoid receives current Only 
from the local battery 23 by way of a wire 
22, and its circuit is closed and controlled 
through a wire 28 and the contact of the 
terminal of the latter with the pivoted arma 
ture 29 of said relay 30. The engine equip 
ment also includes an electric-light and a 
movable visual target alarm and a bell or 
gong audible signal, and an automtic air 
valve adapted to operate to set the air 
brakes of the train. 

cylinder whose interspace 74 contains a re 
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The automatic air-l'alce.--IReferring es 
pecially to Fig. 5, the numeral 72 denotes a 
cir'? catory plunger 75 having spaced-apart 
pist on-valves 1 and 76, of differential areas 
at opposite ends. The lower piston-valve 
76 is adapted to be seated to close a valve 
seat 77 leading to the train air line of the 
train air-brake system. A port S in the 
side of the cylinder 72 and in communica 
tion with the interspace 74, exhausts to the 
atmosphere. The upper end of the cylinder 
72 is closed by a plate 73 to leave there under 
and between it and the upper face of the 
piston-head 71 an interspace or chaniber 70. 
A hollow casting S1 is seated upon said plate 
73 and incloses an interspace 67 which is 
in communication with the other interspace 
70 by means of a post 69 in said plate 73. 
In said casting 81 is a port 66 normally kept 
closed by means of a valve 65 on a stem (34, 
the latter pivoted at 63 to the lever 50, the 
latter pivoted at its left-hand end at 62 to 
an upright part 61 of the plate 73. A 
needle-valve 68 is seated in an opening in 
said casting 81 so as to be moved to close 
the orifice 69 in the plate 73. 
The area of the lower face of the valve 

head 76 is less than the area of the upper 
face of the upper valve-head 71. If we as 
sume that the area of the head 76 is but one 
square inch while the area of the other head 
is three square inches, and further assuming 
that the air pressure below the head 76 is 
60 pounds per square inch, the air in the 
chamber 70 above the head 71 would exer 
cise a total pressure downwardly of 180 
pounds, as opposed to the upward pressure 
of sixty pounds on the lower head, and 
therefore the head 76 is held closed on its 
seat normally. The pressure in the chann 
ber 70 is reached by admitting air from be 
low the head 76 through a small central 
vertical bore 80 in said piston-body 76. 
When the lever 50 is held in a horizontal 

position, as shown in Fig. 5, the small 
valve-head 65 is drawn up by it to close the 
port 66, but if anything is done to depress 
said lever, the valve 65 moves downwardly 
opening said port allowing the compressed 
air in the chamber 70 to escape by way of 
the port 69 through the chamber 67 and 
said port 66. Since the said ports are 
larger in area than the small bore S0 in the 
piston-body 75, the air in the chamber 70 
will escape faster than air will be admitted 
through the bore 80, until the pressure 
above the head 71 will be less in total 
annount than that on the lower head 76, 
when the piston-body 75 will rise letting 
air move from below said head 76 to the 
port 78 and thence to the atmosphere, which 
operation sets the brakes and stops the 
train. This process of air equalization of 
pressures in not instantaneous, in fact is 
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gradual enough to permit the engineer to 
learn the situation because of the bell and 
visual alarms Souliding at the sane time, 
whereby be lunay use the following means to 
control the brakes until such time as he may 
Wish to apply them himself. 
The numeral 60 denotes a lever arm piv 

oted at 79 to the casting 81 and having an 
integral or fixed cam-head 5S, and also a 
fixed detent 59 at its upper end. The en 
gineer may shift this lever-arm or handle 
60 to the right far enough to cause its de 
tent 59 to become engaged in the notch 57 
on the lower edge of the lever 50, while 

ls 

20 

the cam-head 58 which rests upon the upper 
end of the needle-valve stem 68, pushes the 
latter down to close the port 69. 

iSolenoid actuated valve. Referring to 
the small cylinder 43 and the connected pis 
ton heads 41 and 42, the numeral 44 denotes 
a pipe leading from the compressed-air res 
ervoir into said cylinder, while the pipe 45 

25 

30. 

is an exhaust vent, and on the opposite side 
of the cylinder a pipe 46 leads to communi 
cate with another cylinder 47 under a pis 
ton 48 whose stem is pivotally connected to 
the lever 50 at 49. When the piston-head 
41 is down the port of the pipe 44 is closed 
and the other piston-head 42 is also down 
leaving the exhaust-pipe open so that the 
air can exhaust from under the piston 48 
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through the pipe 46. When the solenoid 39 
is in circuit its core 40 lifts with the said 
piston-heads 41 and 42, letting air into the 
cylindei 43, pipe 46, and cylinder 47, and 
closing the exhaust pipe 45, and as the pis 
tin 48 rises, it lifts up the lever 50 to a nor 
mal horizontal position. 

Visible. target signal.-This is used in 
daylight, and is composed of two parts, one 
stationary in front and the other fixed on 
the right-hand end of the lever 50 innme 
diately behind the other, but moving up and 
down with said lever. The stationary part 
comprises fixed horizontal strips alternately 
arranged, of any opaque white substance 
and clear transparent glass as shown at 51 
and 52 respectively. The movable part com 
prises alternated strips of like dimensions' 
of red and of white material respectively. 
as shown at 53 and 54. When the lever 50 
is in its normal horizontal position, as 
shown in Fig. 5, the white strips 54, are 
behind and are seen through the transpar 
ent strips 52 presenting in front a uniformly 
white appearance to the target, but when 
the iever 50 lowers, the red strips 53 fall 
to be seen through the strips 52, giving, the 
target a very striking barred red and white 
appearance to indicate danger. 

JBell and light signals. The bell or gong 
alarm 37 is in circuit with the battery 23 
by means of the conductors 22 and 36, and 
through the conductor 38 the bar 56 pro 
jected from the handle 69, the conductor 32, 

allinattire 29 and conductors 31, 24 to bat 
tery. The electric-lannp 34 behind a red 
glass cover 35 is in electric circuit by means 
of the wires 22 to said battery, and the con 
dictor 33, projection 55 on the lever 59, 
conductor 24 back to battery. Operation.--When the engine equipment 

70 

is normal, ircuit is closed from the battery 
23, switch 21, wire 20, contacts 14, and 15, 
wire 19, relay 30 to the point where the 
wire 18 connects with the armature 29, 
through the armatire to the first point of 
contact, and back to the battery, the arma 
ture being held up by the energized relay. 
At the same time circuit is completed 
through the solenoid 39 from the left side 
of the battery, the wire 22, then returning 
by wire 28, armature 29, wire 25 to the bat 
tery. The core of the energized solenoid 
being lifted, the piston-heads 41 and 42 are 
actuated to admit air into the cylinder 47 
as above described. Assuming that the train 
in progress brings its contact-plates 16 and 
17 into contact with the contact rails 6 and 7 respectively, the shoes 16 and 17 would 
be spread apart enough to open the circuit 
between the terminals 14 and 15, and the 
relay 30 would hose its magnetism and con 
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trol over its armature 29, which would drop. 
Circuit would be completed however from 
the track-battery 8 along section-rail A, then 
over the wire from this rail to contact-rail 
7 and to contact-plate 17, up wire 19 through 
the relay and down wire 18 to contact-plate 
16 to contact-plate 6, thence back to battery 
8, thus maintaining the engine circuit and 
equipment in a normal condition. When the 
contact-plates 16 and 17 leave the contact 
rails. 6 and 7, the tension of the spring 13 
acts to close the circuit between the termi 
nals 14 and 15. The device thus remains 
normal at all times, unless interrupted by 
any of the following causes: If there should 
be a train or similar conducting obstruction 
ahead which would short-circuit the current 
from the track-battery 8 through the wheels 
and axles of the train or through the con 
ducting obstruction, the relay 30 would be 
come demagnetized, the amature 29 fall, 
breaking the circuit through the wire 28 
and solenoid 39, and the core of the latter 
with its connected piston-heads 41 and 42 
would drop to permit air to escape from the 

finally automatically setting the air-brakes. 
As the armature 29 dropped, it closed a cir 
cuit through the conductors 31 and 32 while 
the arm 55 has been swung to the, right clos 
ing the circuit with the conductors 24 and 
33, and these actions together with the 
simultaneous swinging of the arm 56 to the 
right to close the circuit with the conductors 
32 and 38, caused a lighting up of the lamp 
34 and also an actuation of the gong alarm 
37. Since an appreciable interval elapses be 
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cylinder 47. The lever 50 would then drop, 
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nals in each section located on each side of 
the first mentioned terminal and spaced 
a pil it there f' in, one of the second-men 
tioned terminals being connected by means 
Of a conductor to a rail in a section in ad 
Yance and the other by a conductor to a rail 
in a section to the rear thereof on the side 
opposite to the said rail connections of the 
terminals on said continuous conductor, a pair of separable elastically-connected bridg 
ing-contacts for one of the first and one of 
the second-mentioned track terminals car 
ried by a train, signal mechanisms on the 
train electrically connected with said bridg 
ing-contacts, a normally closed compound 
circuit including a source of current, a relay. 
and said bridging-contacts, actuating-means 
included in said circuit adapted to act when 
Said relay is definergized by a break in the 
track-circuit to operate said signals to indi 
cate danger and being irresponsive to a re 
newal of the current the 'ethrough so as to 
hold the signals to indicate danger until 
reset by renewal of the track-current through 
said bridging contacts. 

(5. In combination, adjacent track-rail sec 
tions divided by insulation, a source of cur 
rent connected across the rails of each sec 
tion, a control terminal in each section elec 
trically connected to one of the rails of the 
same Section and connected to each other by 
a continuous conductor, other control termi 
nals in each section located on each side of 
the first-mentioned terminal and spaced 
apart therefrom, one of the second men 
tioned terminals being connected by means 
of a conductor to a rail in a section in ad 
vance and the other by a conductor to a rail 
in a section to the rear thereof on the side 
opposite to the said rail connections of the 
terminals of said continuous conductor, a 
pair of separable elastically-connected bridg 
ing contacts for one of the first and one of 
the second mentioned track terminals car 
ried by a train, signal mechanisms on the 
train electrically connected with said bridg 
ing contacts, a normally closed compound 
circuit including a source of current, a relay, 
and said bridging-contacts, actuating means 
included in said circuit adapted to act when 
said relay is denergized by a break in the 
track-circuit to operate said signals to indi 
cate danger, and means for resetting said 
actuating means to render certain of said 
signal mechanisms inactive. 

7. In combination, adjacent track rail sec 
tions divided by insulation, a source of cur 
rent connected across the rails of a section, a 
pair of separated control terminals for said 
section electrically connected with opposite 
rails of another of the sections, a pair of sep 
arable elastically connected bridging-con 
tacts for said control terminals carried by a 
train, a normally closed compound circuit 
including a source of current and a relay on 

the train, in circuit with said bridging-con 
tacts, electro-responsive devices, means in 
said compound circuit adapted to actuate 
said devices, display means associated with 
Cach of said electro-responsive devices, a 
notor part for brake control, and means for 
conillecting said motor part to be governed 
by one of the electro-responsive devices of 
said circuit. 

8. In combination, adjacent track-rail sec 
tions divided by insulation, a source of cur 
rent Connected across the rails of a section, a 
pair of separated control-terminals for said 
Section electrically connected with opposite 
rails of another of the sections, a pair of separable elastically-connected bridging con 
tacts for said control terminals carried by a 
train, a normally closed compound circuit 
including a source of current in circuit with 
said bridging contacts, electro-responsive de 
vices, means in said compound circuit 
adapted to actuate said devices, signaling 
mechanisms and display devices associated 
With each of said electro-responsive devices, 
a motor part for brake control, means for 
connecting said motor part to be governed 
by. One of the electro-responsive devices of 
said circuit and means for resetting said 
motor part connections to render the motor 
part inactive. 

9. In combination, adjacent track-rail sec 
tions divided by insulation, a source of 
Current connected across the rails of a see 
tion, a pair of separated control-terminals 
for Said section electrically connected with 
Opposite rails of another of the sections, a 
pail of separable elastically - connected 
bridging-contacts for said control terminals 
arried by a train, a normaally closed com 
pound circuit including a source of current 
in circuit with said bridging-contacts on the 
train, electro-responsive devices, means in 
Said compound circuit adapted to actuate 
Said devices, signaling, mechanisms including 
a Sounding apparatus associated with each 
of said electro-responsive devices, a motor 
part to be governed by certain of the elec 
tro-responsive devices of said circuit, and 
means for resetting said motor-part con 
nections to render the motor-part and said 
sounding apparatus alone inactive. 

10. In combination, adjacent track-rail 
sections divided by insulation, a source of 
current connected across the rails of a sec 
tion, a pair of separated control-terminals 
for said section electrically-connected with 
opposite rails of another of the sections, a 
pair of separable elastically connected 
bridging-contacts for said control-terminals 
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carried by a train, a normally closed com- 25 
pound circuit including a source of current 
in circuit with said bridging-contacts on the 
train, electro-responsive devices, means in 
said compound circuit adapted to actuate 
said devices, a signaling mechanism compris- 130 

  



ing a statious ry part colliposed of alter'- 
nated bands of opaque and transparent sub 
stances and a part movable past the sta 
tionary part and covered with alternated 

5 lands of contrasted colors of like -hape and 
dinnensions as the transparent bands of the 
stationary part, said movable part being 
associated with and actuated by said elec 
tro-responsive devices. 

10 1. In combination, adjacent track-rail 
sections divided by insulation, a source of 
current connected across the rails of a sec 
tion, a pair of separated control-terminals 
for said section electrically-connected with 
opposite rails of another of the sections, a pair of separable elastically connected 
bridging-contacts for said control-terminals 
carried by a train, a normally-closed com 
pound circuit including a source of current 
in circuit, with said bridging-contacts, elec 
tro-responsive devices, means in Said coln 
pound circuit adapted to actuate, said de 
vices, signaling mechanisms including a 
sounding alarm and a two-part target dist 
play-means, the latter comprising both fixed 
and movable targets, the movable target lo 
3ated behind the fixed target, and having 
its adjacent surface barred transversely. With 
contrasting colors, the fixed target being 
formed of alternated transparent substance 
and ouaque substance of the same color as 
one of the colors on the movable target, said 
movable target and said sounding-alarm be 
ng associated with said electro-responsive 

85 devices. 
12. In combination, adjacent track-rail 
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sections divided by insulation, a source of 
a current connected across the rails of a sec ye, a pair of separated control-terminals 
or said section electrically-connected with 
opposite rails of another of the sections, a 
pair of separable elastically connected 
bridging-contacts for said control terminals 
'arried by a train, a normally closed colm 
pound circuit including a source of current 
in circuit with said bridging-contacts, elec 
tro-responsive devices, means in said con 
pound circuit adapted to actuate said de 
vices, signaling devices including, first; an 
electric lamp, second; an electrically-ac 
tuated sounding alarm, and third, a two 
part target signal, including a fixed part of 
one color having transparent parts, and a 
part movable in the rear of said fixed part 
and having its adjacent surface of two con- 55 
trasted colors of which one is that of the 
fixed part, said signaling devices being as 
sociated with said electro-responsive devices 
and adapted to be actuated thereby when the 
track-circuit is broken, to light the lamp, 
sound said alarm, and shift the movable 
part relatively to the fixed part of the target 
to display the contrasting color of the nov 
able through the transparent places of the 
fixed target. 

Signed at Waterloo, Iowa, this 21st day 
of June, 1912. 
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ARTHUR R. MUTTON. 
Witnesses: 

W. H. BRUNN, 
GEO. C. KENNEDY. 


