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To all achom it may concern:

Be it known that T, Awreur R. MurroxN,
a citizen of the United States of NXmerica.
and a resident of Waterloo, Blackhawk
county, Town, have invented certain new and
useful Tmprovements in Train-Signals, of
which the following is a specificaticn.

My invention relates to improvements in
actuating means for locomotive cab-signals
and combined aiv-brake stops, and the ob-
jeets of my improvements ave these: to
furnish in the cab of a locomotive suitable
visnal signals for either day or night use
and also an aundible alarm for the use of
the engineer, aud means for actuating the
air-hrake system of a train, all combined
and co-actuated by suitable electrie trans-
mission means and automatic mechanical de-
vices adequate to the purpeses senght.
These objects T have accomplished by the
means which are hereinafter described and
claimed, and which are illustrated by the
following drawings, in which:

Figure 1 ix a plan diagram, representing
my svstem of electrie contacts and their con-
necticns as used between and in cobperation
with the rails of a single-track railway and
adapted for the use of trains passiuy n
either of opposite directions. Iig. 2 1s a
plan diagram, representing such a system as
modified for use in coOperation with -the
rails 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 derote 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 antomaticafly operate ihe
atr-bralee mechani=m of the device and of n
train. )

This device js adapted to cperate on the
normal danger system, that 1s an electric
cmrrent must pass through a relay aud a
solenoid of the engine equnipment in order
to show the way clear of ohstraction aud the
electrienl equipment in operative condition.
Tn addition to this, the air-pressure in the
air-reserveir must be complete in order that
the mechanical or valve-regulating swan-
of the device may operate normally to =how
a “way clear” indication, and be ready to
set the air-brakes on anv opening of said
electrical circuit. So construected and being
in a normal working condition, any of the
following will set the system in activity to
stop the train upon which it is in-talled.
Any body which may be so positioned across
the  rails to effect electrical conduciivity
therebetween, such as any iron tool or ob-
struction, the wheels and axles ef another
train, a hand-car, or car blown on the main
line from a siding, a broken rail, locse con-
nections, washed out track, open draw-
bridge, weak or exhausted track ov Joeal cab
battery, or anything else which would inter-
fere with a closed circuit, will cause an aute-
matic actuation of thé mechanical parts to
set the air-brakes on the engine and train.
In case the air-pressure of the brake-systen
should for any reason very gradually lessen
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 codperating electric and mechanically
working devices:

Track circwits—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 thém 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, ag 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. Lach op- | -

posite rail-section A, howeyrer; 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 I 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 diree-
tion. A contact-rail (center) islocated 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 triack which is part of a double-track rail-

nd in which the trains pass in one
direction only, it will be seen that some of
the eonductors and contact-rails are elimi-
nated, leaving only those useful for the pur-
pose, sueh as the contact-rails 6’, 17 and 4’
for the rail-sections A’, and the contacts 77,
9” 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 1ncludes 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

conriected by means of a tension spring 13,
ind-have each terminals 14 and 15 respec-
v normally in contact, and respectively
itlated from the arms and in electrical
ntact with the wires 20 and 19 respec-

:‘t’iifely, 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 80. 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. DBy
means . of said connections and contacts the
relay 30 is controlled by means of either the
lIocal battery 23, or by the track battery 8,
as the case may be. The numeral 39 denotes
a solencid 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 ccnnected to its armature or
core 40. The solenoid receives current only
from the lccal battery 23 by way of a wire
99, 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.

1,066,748

The automatic air-valve~Referring es-

pecially to.Fig. 5, the nureral 72 denotes a

cvlinder whose interspace T4 contains a re-
ciprecatery plunger 75 having spaced-apart
pision-valves T1 and 76, of differential areas
at opposite ends. The lower piston-valve
76 is adapted to be seated to clcse a valve-
seat 77 leading to the train air line of the
train air-brake system. A port 78 in the
side of the cylinder 72 and in comunrunica-
ticn with the interspace 74, exhausts to the
atmospliere. The upper end of the cylinder

72 is closed by a plate 73 to leave thereunder

and between it and the upper face of the
piston-head 71 an interspace or chamber 70.
A hollow casting 81 1s 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 G4,
the latter piveted 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 1s
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 cham-
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
positien, 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 80 in the
piston-body 75, the air in the chamber 70
will escape faster than air will be admitted
throngh the bore 80, until the pressure
above the head 71 will be less in total
amount than that on the Jower head 76,
when the piston-bedy 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 _ins%aptaneous, in fact is
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gradual enough to permit the engineer {o
learn the situation because of the bell and
visual alarms sounding at the same time,

‘whereby he may use the following means to

control the brakes until such time
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 58, and also a
fixed detent 59-at its upper end. The en-

as he may

-gineer may shift this lever-arm or handle

GO 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
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. s
Solenoid . actuated = walve—Referring to
the small cylinder 43 and the connected pis-
ton heads 41 and 42, the nureral 44 denotes
a pipe leading from the compressed-air res-
ervolr-into said cylinder, while the pipe 45
1s 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

_ alr can exhaust from under the piston 48

45

50

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
cylindet’ 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 imme-

diately behind the other, but noving 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

55

60

65

is in its- normal horizontal position, as

shown in Fig. 5, the twhite 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,
turget a very striking barred red and white

appearance to indicate danger.

Bell 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 conducter 38 the bar 56 pro-
jected from the handle 69, the conductor 32,

a

armature 29 and conductors 31, 24 to bat-
tery.  The eclectric-lamp 3% behind a red
glass cover 83 i in electric circuit by means
of the wires 22 to said battery, and the con-
ductor 33, projection 55 on the lever 59,
conductor 24 back to battery..

O peration.—~When the engine equipment -

is normal, _ircuit is elosed 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 armature 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 23 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 confact-rails 6 and
T  respectively, the shoes 16" and 17 would
Le spread apart-enough to open the circuit
between the terminals 14 and 15, and the
relay 30 would }Jouse its magnetism: and con-
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 throngh
the relay and down wire 18 to contact-plate
16 to contact-plate G, 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 contsct-
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 shounld
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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 armature 29 fall,
Lreaking the cirenit through the wire 928
and solenoid 89, 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 |

rioht 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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fore said mechanism would-cause the setting
of the air-brakes, and since the engineer
would be advised by the light and bell alarm,
or the target signal, of the broken circuit,

he could act in this interval to prevent the

setting of the brakes till he could control the
train to stop at a point desired; by moving
the handle 60 to the right, to act upon the
valves as above described. It will be under-
stood that when he shifts the handle 60.the

contact will be broken between the bar 56
‘and the terminal of the wire 38, to stop the

gong alarm, but the light signal 34 and the
target will continue to show danger indica-
tions until everything becomes aiitomatically
cleared. When the engineer perceives the
alarm indications and checks the application
of the brackels in the manner described, he
proceeds with caution into the next block.
If during that time, the obstruction has re-
moved, or the train ahead has moved from
the secticns ahead, such as E, and ‘F, the
contact-plates of his engine will engage with
the contact-rails 2 and 3 respectively, caus-

ing current to pass the relay 30, closing the

armature 29, energizing the solenoid, and
by this means restoring through the above
described intermediate actuating apparatus,
everythiug into its normal condition. When
necessary to test the electrical conductivity
of the cab battery and electrically actuated
devices, it may be done by opening the
switch 21 and then closing the key 27 from
the wire 26 to the wire 18. -

Having described. my invention, what I
claim as new and desire to secure by Letters
Patent, 1s;

1. 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 op-
posite rails.of another of the sections, a pair

- .of separable elastically-connected bridging-

45

contacts for said control terminals carried

Py a train, signal mechanisms on the train

50

55

- 60

electrically. connected - with said bridging
contacts, a' normally closed compound cir-
cuit including a source of current, a relay,
and said bridging-contacts, and actuating
means included in said circuit adapted to act
when said relay is deénergized by a break
in the track circuit to operate said signals
to indicate danger. . '

2. In combination, adjdcent 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 op-
posite rails of another of the sections, a pair
of separable. elastically:connected bridging-

contacts for said control terminals, carried’

by a train, signal mechanisms on the train

65

electrically connected with said . bridging
contacts, a normally closed compound cir-

: “4. In combination, adjacent
tions divided by insulation, a source of cur-

1,066,748

cuit including a source of current, a relay,
and said bridging-contacts, and actuating
means included in said cireuit adapted to
act when sald relay is deénergized by a
brealk in the track circuit to operate said

- signals to indicate dangér and being irre-

sponsive to a renewal of the train cuirent
therethrough so as to hold the signals to in-
dicate danger until reset by renewal of the
track current through -said bridging con-
tacts. ‘

3. 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 op-
posite rails of another of the sections, a pair
of separable elastically connected bridging
contacts for said control terminals carried
by a train, signal mechanisms on the train
electrically connected with said bridging
contacts, a normally closed compound cir-
cuit including a source of current, a relay.
and sald bridging-contacts, actuating means
included in said cirvcuit adapted to act when
said relay is degnergized 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. L
track-rail scc-

rent, connected across the rails of each sec-
tion, a control terminal in each section clec-
trically connected to one of the rails of the
same secticn and connected to each other Ly
a continuous conductor, other control termi-
nals in each section located or 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 toa rail
in a section to the rear thereof on the side
oppesite to the said rail connections-of the

“terminals on said continuous conductor, a
-palr

of separable elastically - connected
bridging contacts for cne of the first and
one of the second mentioned track terminals
carried by a train, signal mechanisins on
the train electrically connected with said
bridging-contacts, a normally closed com-
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pound ctrcuit including a source of current,

a relay, and said bridging-contacts, and
actuating means included in said circuit
adapted to act when said relay is deéner-
gized by a break in the track-circuit to oper-
ate said signals to indicate danger.

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

sameé section and connected to each'ofher by
a continuous conductor, other control termi-

132



10

(3]
Ut

30

40

45

1,066,748

nals in each section located on each side of
the Afirst smentioned terminal and spaced
apart therefrom. one of the second-men-
tioned terminals being connected Ly 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
terminels on said continuous conductor, a
pair of separable elastically-connected bridg-
mg-contacts for one of the first and one of
the sccond-mentioned track terminals car-
ried by a train, signal mechanisms on the
train electrically connected with said bridg-
ing-contacts, a normally closed compound
cirenit including a source of current, a relay,
and said hridging-contacts, actuating-means
included in said circuit adapted to act when
said relay is detnergized by a break in the
track-circuit to operate said signals to indi-
ate danger and being irresponsive to a re-
newal of the current thevethrough so as to
hold the signdls to indicate danger until
reset by renewal of the track-current through
said bridging contacts. ,

6. In combination, adjacent track-rail seec-
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- vail’
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 tefrminals car-
ried by a train, signal mechanisms on the
train electrieally connected with said bridg-
ing contacts, a normally closed compound

" circuit including a source of current, a relay,

50
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‘and said bridging-contacts, actuating means

included in said circuit adapted to act when
said relay is deénergized by a break in the
track-circuit to operate said signals to indi-
cate danger, and means for resetting said
actuatinrg means to render certain of said
stignal 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 eompound circuit adapted to actuate
said devices, display means associated - with
ceeh of said electro-respomsive devices, a
motor part for brake control, and means for
connecting said motor part to be governed
by one of the electro-responsive devices of
said cireuit.-

8. In combinatjon, 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 cireuit
including a source of current in circuit with
said bridging contacts, electro-responsive de-
vices, means in said compound ecircuit
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 see-
tions 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
arried by a train, a’ normally closed com-
pound -cirenit including a source of current
m cireuit with said bridging-contacts on the
train, electro-responsive devices, means in
sald 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 ecircuit, 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
carried by a train, a normally closed com-
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1n circuit with said bridging-contacts on the

train, electro-responsive devices, means in
said compound circnit adapted to actuate
said devices, a signaling mechanism compris-
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ing a statiouary part composed of alter-
nated bands of opaque and transparent sub-
stances and a part movable past the sta-
tionary part and covered with alternated
band s of contrasted colors of like =hape and
dimensions as the transparent bands of the
stationary part, said movable part being
associnted with and actuated by said elec-
tro‘responsive devices.

11. 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 eircuit with said bridging-contacts, elec-
tro-responsive devices, means in said com-
pound circuit adapted to actuate said de-
vices, signaling mechanisms including a
sounding alarm and a two-part target dis-
play-means, the latter comprising both fixed
and movable targets, the movable target lo-
sated behind the fixed target, and having
its adjacent surface barred transversely with
contrasting colors, the fixed target being
formed of alternated transparent substance
and opaque substance of the same color as
one of the colors on the movable target, said
movable target and said sounding-alarm be-
mg associated with said electro-responsive
devices.

12. In combination, adjacent track-rail
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seclions divided by insulation, a source of
scurrent connected across the rails of a sec-
,%_1011, 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 com-
pound cireuit including a source of current
in circuit with said bridging-contacts, elec-
tro-responsive devices, means in said com-
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 snrface of two con-
trasted colors of which cne 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 centrasting color of the mov-
able {hrongh the transparvent places of the
fixed target.
Signed at Waterloo, Towa, this 21st day
of June, 1912

ARTHUR R. MUTTON.

Witnesses:
W. H. Bruxy,
Gro. C. KexxEDY.
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