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T all whom it may congern:

Be it known that I, Winuiam J. Cooxk, a
citizen of the United States, residing in the
ity and county of Denver and State of
Colorado, have invented certain new and
useful Improvements in Railway Signaling
Mechanisni; and T do declare the following
to be a full, clear, and éxact description of
the invention, such as will enable others
skilled in the art to which it.appertains to
make and use the same, reference being had
to the accompanying drawings, and to the
characters of reference marked ' thereon,
which form a part of this specification,

My invention relates to 1mprovements in
railvay signaling mechanisuy, but more spe-

cifieally, as ilustrated in the drawing, {o

means for automatically operating signals
at railway. crossings, whereby danger sig-
nals shall be displayed as trains approach
he crogsing in either direction.

My improved construction embraces con’

tacts srranged along the track and so con-
nected - with the signal that these comtacts

, auntometically control cireuits in which the

_signaling devices ave located, whereby the

30
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danger signal shall be displayed as the train
approaches the crossing, while the signal
shall be thrown to the safe position as the
train léaves. the crossing.

Tt also includes means earried by the train
and adapted fo act upon these contacts for
the aforesaid purpose, on one side of the
track, namely on the right-hand side, the
rain devices being inactive in connection
witl the signals on the lefi-haml‘ side of the
track, except when the traln is backing up,
in which event the devicss carried by the
train will-operate the contget devices on the
loft-hand side of the track, donsidered with
reference to the train’s forward movement.

fiaving briefly outlined ‘ny improved con-
strnction, © will proceed to describe the
same in deiall, reference heing made to the

secompanying drawing in which is illus-
trated an embodirment thereof.

Tn this drawing: Figare 1 is a diagram-
matic view illustrating the cireuit connec-

tion with the =zignals-arranged along the
track. Fig. 2 is a view illustrating the de-
vices ‘for operating the signaling mech-
anism, the same heng showsn on a rela-
tively large scole, the supporting post being
broken away at the top and bettom.' Fig. 3

.

is a similar view showing the same mech-
anism in different relative positions.
4 is a sectional view illustrating a portion
of the mechanism broken away from the
top of Figs. 2 and 8. TFig 5 is o frag-

mentary detail view of a portion of the

mechanism shown in Fig. 4, the parts being
in different relative positions. 1[?‘ ig. 6 is 2
sectional view taken througli one of the
contact devices arranged. along the track.
Fig. T is an enlarged sectional view illus-

trating a portion of the contact mechanism.

embraced i the construction shown in Fig.
G, the parts, however, being illustrated on
a much larger scale. This may be termed
a soction taken on the line 7--T7, Fig. &
Ifig. 8 is a section taken on the line 8—8;
Fig. 7. Fig. 9 illustrates-one of the con-
tact devices shown in connection with a de-
vice carried by the train and adapted fo act
thereon, the train device, however, being
inactive by reason of the direction of travel
of the train as indicated by the arrow. Fig.
10 is a similar view illustrating the same
mechanisn, it being asstimed, however, that

the train is traveling in the opposite direc-

tion as indicated by the arrow,-thus making
the train device operative with reference
to the contact, the operating members of the
latter being uccordingly shown in the de-
pressed position. ' :
The same reference characters indicate

“the same parts in all the views.

Tet the numeral 5 designate the track
rails along which are arranged make-and-
breal devices 6, the said devices being lo-
cated on opposite sides of the track, but re-
versely arranged: Each of these make-and-
break devices 6 comprises & lever 7 ful-
crumed at 8, its extremity remote from the
filermm being nermiaily supported in the
raised position by a spring 9. Beyopd the
spring 1§ located a box 10 closed by the lever
7. which constitntes a sort of housing; as

boest illustrated in Figs. 7 and 8. The hous

ing fenture of the lever exists by reason of
the fact that the upper face thereof is pro-
vided with depending Hanges or plates .12
which extend bevond the sides 153 of the
box 10. By virtae of this fact the honsing
lever sirucinre cobperates: telescopieally

Tig.
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with the sides 18 of the box 10, whereby the

latter -is alwavs closed at the top whether

‘the  housing lever is. depressed or raised.
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avithin the box.

>
This ecnstruction protects the mechanism
This mechanism consists

of a lever arm 14 dulerumed at 13, the short
arm of the lever having a wrist pin 16 pro-

truding through and movable in a slot 1

formed in a link 18 pivotully connected
with the top of the housing lever on the
inside as shown at 19, The wrist pin 16 is
connected with the short arm 20 of the
lever. The long arm 21 of this lever is pre-
vided at - its extremity rvemote from the
wrist pin 16, with a contact member 22
which normally engages the Dbifurcated
coniact 23 composed -of two members 24
separated to receive the contact 22, when
tlie coperating parts are in engagement.
The contact members 24 are insulated
from the hox 10 as shown at 23, the

- branches of the contacl being respectively
M ™ B .

390
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connected with electrical conductors 26 and
26°  When the heusing lever 7 is depressed
hy the action of a train device as hereinafter
more fully explained (see Fig. 10), the link
18 will be forced downwardly and the fong
arm of the lever 21 raized to cause its cou-
tact extremity 22 to engage a relatively long
bifurcated contact 27 mounted in the upper
part of the box 10, this contact 27 being
composed of two separated members 28 in-
sulated from the box as shown at 29, Con-
ductors 30 and 80* may he respectively con-
nected with the said members of the contact
97, Atteution is called to the fact, however,
that when the contact 27 is connccted with
conductors 30 and 20 respectively, the eon-
tact members 25 are discennected, and vice
versa.  In other words, in one form of the
contact mechanism. vawmelv that in whieh
the conductors arve shown in full lines in
Figs. ¥ and 8, the civenit is normally closed,
while in the other formn of construction,
namely that in which the conductors ave in-
dicated by dotted Haes in Figs. 7 and 8, the
cireuit 1= pormally broken through  the
make-und-break devices 6.

By vivtue of the fact that the lTong arm 21

‘of the lever 14 is heavier than its opposite

army, and by reason of the employment of a
spring 31 connected with {he long arm of
the said lever (see Fig. 7). the long arm
normally’ oceupics ity lowermost position
within the hox 10, whereby its contast 22 is
in engagement with the biftreated contact
23, Tlencerafier the housing lever 7 has
been depressed, the lever arm 21 has a tend-
ency to. nove downwardly frem engage-
ment with the contact 97 to engagement
with the contact 23, In order that this op-
eratinn may not take place too quickly after
the passage of a (rain. a dash pot 32 is ém-
ployed, the same being monnted in the box
L6 and composed of a eviinder 33 and a pis-
ton 34, the piston being connected by a link

.3k, with the long aym of the lever 1t. The

4% dash pot is provided at the bottom of the

1,087,871

cylinder with a yvelatively small port 36 for
the entrance and escape of air in the usual
Mmaner. , .

The. manner of controlling the various
members of the signal  operating mechanism
illustrated in Iigs. 2 to 5 inclusive, by the
operation of the make-and-break devices 6.
will now be dscribed. For convenience of

description the positions of the make-and-

break devices 6 from left to right in Fig. 1
will be designated A, B and C, ou the loft-
hand side of the track, assuming that the
train is traveling toward the right, as illus-
trated by arrow 1 placed between the twao
track rails; while the positions of the make-
and-break devices 6 on the right-hand side
‘of the track will'be designated D, E, and G.
Referring now to these contacts by the ref-
erence letters which are employed to desig-
nate their positions only, the make-and-
break device 6 in position A on the left-
hand side of the track has- the cireunit
therethrough normally broken by reason of
the fact that the bifurcated member 27 in
the box 10 has.the circuit wires 30 and 8
connected therewith, while the correspond-
ing member 23 is devoid of circuilt wires.
Hence in this event, as the lever arm 21 is
normally in its lowermost position, where-
by its contact 22 is in engagement with ths
corresponding member 28, the circuit is
broken, and as this condition exists in the
make-and-break device 6 in position A, the

circuit will be interrupted through a por-.

tion of the signal operating mechanism ear-
ried by the post 37, and the interrupted cir-
cuit may be traced as follows: from the feed
wire 38 (see Fig. 1), through a conductor
30, to cne of the members 28 cof the contaci
27 within the box 10 of the malke-and-break
device in position A, and thence through the
circuit wire 30° from the other member of
said contaet 27, out of the said box, and
thence threugh the contact 30 to a point
39, thence through a conducior 40 to u point
41, thence through a conductor 42 to one ter-
winal 43 of s magnet 44 within the casing
45 carried by the post 37, thence from the
opposite terminal 46 of said magnet through
a conductor 47 to a point 48, thence through
a conductor 49, out of an opening 50 in said
box, to a point 51 on the opposite feed wire
52. Having thus traced the interrupted cir-
ciiit through the make-and-break devices in
position A, it will be seen that the magnet 44
15 hormally deénergized. This same inagnet
44 §Es also controlled by the make-and-break
device 6 in position G on the right-hand
side of the track, but the circuit is also nor-

mally breken through this make-and-break:

device G, and the circuit may be traced
through the cireuit muke-and-break device
in the last named position as follows: Be-
ginning with a point 53 on the feed wire
38, the current may be said to pass through
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"a conductor 54 to & point 55, thence through
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a conductor 30 to one of the members 28 of
the contact 27 of the make-and-break de-
vice 6 in position G, thence through a con-
ductor 30> leading from the other mem-
ber of the same contact, the current may be

said to pass (if the circuit were closed.

through the make-and-break device in this
position}, through the conductor 80* to the
conductor 40, and thence through the mag-
net 44 and to the point 51 on the feed wire
52 in the same mannér as heretofore ex-
plained when following the circuit through

the fake-and-break device 6 in position A.
" The magnet 44 is also controlled through
the make-and-break device 6 in position E
on the right-hand side of the track, and
" the circuit connections through the make-
" and-break device 6 in the position E may be
traced as follows: Beginning at a point 56 -
" on the feed wire 38, a conductor 57 leads to

a point 58. From this point a conductor 30
leads to one of the members of the contact
27 within the box 10 of the male-and-break
device 6 in position E, and a conductor 30°
leads from the other member of the same
contact out of the said box, through a con-
ductor 30* to a point 59 on the conductor 30*
connected with. the make-and-break device
6 in position G, after which the connections
are the same as heretofore traced, and will
be readily understood. It may be here
stated that normally sll of the circuit make-
and-break devices with which the magnet
44 is connected have their circuits normally
broken in the box 10 whether they are on
one side of the track ‘or the other.

In this description it will be assumed that
the train is traveling toward the right, re-
ferring to Fig. 1, and in this event it will

“first reach the make-and-break device 6 in

position -A- on- the left-hand side of the

track, and a depending actuating dévice 60
carried by the train will engage the housing |
lever, but no result will be produced, since |
‘the depending member 60 is free to swing.

away from its supporting beam 61 (see Fig:

9), consequently the circuit. will stll-re-

main brdken through the magnet 44 of the
signaling mechanism. The next make-and-
break device in order,-that the train will
veach, is that in position D on the right-

hand ‘side of the track, and the depending |

member 60 on the right-hand side of the
train will act upon the housing lever of this

make-wnd-break device to depress the same.

as illustrated in Fig. 10i since the depend-
ing member cannot swing away from its
supporting beam 61, but 1¢ maintained in
practically a vertical position, causing the
housing lever to move downwardly. Nor-
mally the civenit is cloged through the make-
and-break device 6 in position D and the
cireuit may be traced therethrough as fol-
lows: from the point 53 on the feed wire 38,

a

through the conductor 54 to the point 55
thence through s conductor 26* to one of
the members 24 of the contact 23 within the
box 10 of the contict make-and-break device
in position C thence through the conductor
26 from the other member of the contact 23
to one of the members 24 of the contact 23
within the box 10 of the make-and-break de-
vice 6 in position D, thence through the

contact 22 of the.lever arm 21 to the other

member of the contact 28, thence out of the
box 10 through the conductor 26, into the
casing 45 of the signal post 37, to the ter-

70

75

minal 62 of the magnet 63, thence from the .

opposite terminal 64 of said magnet through

“a . conductor 65 to the conductor .49, and
“thence out of the said casing.to the feed
wire 52 as heretofore explained. ¥ence' the

magnet 63;is normally energized and has a
tendency to maintain its-bell crank lever
armature' 66 in contact with its pole pieces

(see Fig. 2), in which event the arm 67

of the bell crank lever device 66 engages
the said 'pole pieces, while the arm 68 is’
weighted as shown at 69, and engages a
stationary contact 70 whereby the circuit is
closed through-a motor 71 and a green light
79, the circuit being brolen through a ved
light 78 and a bell 74 mounted on the upper

part of the signal post_(see Fig. 4). Prior g

to the closing of this cireuit it must be un-
derstood that the signal #rm 75 was in the
danger positicn or that illustrated in ¥igs.
1 and 4, and a lug 76 on the gear wheel 77
in engagement with a movable contact arm
78, the latter in turn being in engagement
with a stationary contact 79, the contact
arm 78 being retained in ifs position.by a
friction spying 80 when once adjusted as
llustratedsin’ Fig. 3. - ’
Tt will be understood from an inspection:

80

85

9¢

100

105,

of the drlawing'(see Figs. 2 and 3), that in

order to rlose the circut through the motor
71, it is lecessary that the contact arm 78
be in engagement with the stationary contact

| 79, since the circuit in which the motor is
‘located may be traced from a point 56 on .
the feed wire 38 (see Fig. 1) throngh the ™,

conduetor 57, into the casing 45, thence
through a short conductor 81 to the mov-

‘able arm 78, to the contact 79, thence

through a conducter 82 to the motor 71, and
thence from the motor through a conductor
83 to a conductor 84, the cirenit heing com-

| plete@- through a contact 70, the arm 8 of
the: bell erank lever armature 66, thence

through the conductor 49 to the feed wire
5% as heretofore explained. At the same
time that the circuit is closed through the

‘motor it is also closed through a magnet 86,
“since a wire 87 leads from the conductor 82

to a terminal ‘88 on the maguet 86, while a
conductor 89 leads from the oppusite terininal
90 of the magnet to the conductor 83, where~
by the current which supplies.the motor is.

110
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shunted through the said magnet simul-
taneously with the closing of the motor cir-
cuit. The energizing of thie magnet 86 re-
salts in actuating a leverlike armature at
91 fulerumed at 92, and connected by means

‘of a link 93 with a clutch 94 carried by a

link 95, whose npper extremity is pivotally
connected as shown at 96, with a stationary
arm 97 carried by a shaft 98 on which is
mounted a worm wheel 99 operated by a
worm 100 on an armature shaft 101 of ‘the
motor 71, the said armature shaft being
journaled in a bearing 102. .

The movement of the lever 91 into engage-
nent with the cores of the magnet 86, serves
to throw the clutch methber 94 into engage-
ment with a codperating clutch member 103
jeurnaled on the shaft 98 and carrying a
pinion 104 meshing with the geav 77 fast on
a shaft 105 journaled in ‘he upper part of
the hollow signal post (see Figs. 4
Upon this shaft 105 is made fast a pulley
106 having a grooved periphery to which is

secured as shown at 107, a cable 108 whose

opposite extremity is connected as shown at
109 with a pulley 110 fast on a shaic 112
journaled in the signal post as shown at 118

- and with which the gate signal arm 77 is

0

&

o

connected. IHence assuming that the signal
arm is in the danger position as illustrated
in Figs. 1 and 4, the movement of the arm
68 of the bell erank lever urmature into en-
gagement with the contact lug 70, whereby
the cireuit is closed through the motor 71,
will result in turning the gear 77 from the
position shown in Fig. 3 to the pesition shown
- Fig. 2, in which event the signal arm
will be raised and locked in the raised posi-
tion by -a pawl 114, which engages a lug
115 on the gear 77. As soon as the parts
have been actuated as just explained, a lug

116 on the genr wheel will have moved to

the position shown in Fig. 2, whereby it has
engaged and actuated the contact arm 78 to
separate the latter from the lug 79, the cir-
cuit being broken through the motor and
the magnet 86. In this event the armature
lever 87 drops away from the/ cores of the
magnet 86 by virtue of the fact. that the
armature 87 has its lower . extremity
weighted. and  projecting awdy from the
nagnet for the yupose. This moveinent of
the magnet disccnnects the eldich meinbers
9+ and 103, leaving the gears 104 and 77
free to cperate and the signal arm free to
drep to the Janger position as soon as the
pawl 114 hins been disengaged from its in-
terlocking lug 115, IHence in Fig. 2 the

parts ave shown in the positions which they
assume after the signal arm has heen raised™

to the safe position and the cireuiv bhroken
through the motor, while in Fig. 8 they are
shown in the position which they oceupy
when the signal arm has drapped (6 the dan-
ger position. ’

and 5.) -

o

1,037,871

It will be undetstood that when the signal

arm moves to the danger position the gear 77
moves in the direction of the arrow adjacent
said gear in Fig.2, while when the signal arm
is raised to the safe position, the said gear
moves-in the oppesite direction or the direc-
tion of the arrow adjacent suid gear in Fig.
3. Now assuming that the signal arm is in
the safe position, it is only necessary in or-

der to allow it to assume the danger posi--

tion, that the normally energized magnet 63
shall be momentarily deéngerized in order
to-allow the armature 66 of the magnet 63
to assume the position shown in Fig. 3,
whereby the arm 68 becomes disengaged
from the contact 70 and engages an adjacent
contact 117. This is accomplished as soon

as the train reaches the make-and-break de-
vice 6 in position D, and in this event the

depending device 60 carried by the train will
act upon the lever 7 to depress the saine,
whereby the lever 14 will be actuated suffi-
ciently to disengnge the contact 22 of the

70

ot

80

85 -

said lever frem the contact 23 of the corre- -

sponding box 10, thus brenking the circuit
threugh the magnet 63 and allowing the
armature 66 to drop to.the position shown in
Fig. 3. Asscon as this occurs the armature
118 of the magnet 44 will serve to lock the
armature 66 In the position to break the cir-
cuit throngh the motor. - Assocn, however, as
the train passes the make-and-break device
6 in the pesition D, the lever 14 will return
to its normal positicn under the infiuence
of gravity and the spring 31, its movement
being only slightly retarded by the dash pot
construction 32. Hence the magnet 63 will
be reénergized, but the armature 66 main-
tains its disengaged - position, since it is
locked by the hook-shaped extremity 119
of the armatare 118. Hence the signal arm
will remain in the danger pesition (see Fig.
1), until after the train has passed the sig-
nal station or ‘crossing, in which event the
depending member 60 carried by the train
will act upon the lever 7 of the make-and-
break device 6 in position E, to depress the
‘same and close the circuit through the mag-
net 44, by the raising of the contact 22 of the
lever 14 into engagement with the contact
27 within the bux 10 of the make-and-break
device 6 in position E, since in this particular
nke-and-break device the conductors - 30
and 30° are connected with the members 28

of the contact 27 and the circuit is normally-

breken throigh the magnet 44. - However,
as s00m a3 a train arrives, traveling toward
the right (see Fig. 1), the circuit will be
clesed through the aforesaid magnet, and as

‘the Iatter is energized its aumature 118 is.

90
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raised and the armature 66 unlocked, allow-":

ing the latter to move in response fo the in-
flucnce of the magnet 63, whereby the arma-
ture 66 assumes the position shown in Fig.

2, when the circuit will be closed through

130
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the motor 71 and the magnet 86, in which
svent the mechanism will be actuated to
vaise the signal arm; thus indicating a elear

~track as soon as the train leaves the crossing.

At the same time that the cireuit is broken
through the mofor and the magnet 86, plac-
ing the gearing mechanism in- position to
operate without the resistance of the worm
gearing, a magnet 120 is deénergized and its
armature 121 allowed to fall to the vertical
position. (see Fig. 2), and a pin 122 of an
arm 128 of the armature acts apon the outer
extremity of the pawl 114 to actuate the lat-
ter and disengage the hool-shaped extrem-

5 ity 124 of the pawl from the lug 115, thus

removing all the resistance to the movement
of the signal arm fo the danger position.
As soon ag the arm falls to the danger posi-
tion, the gear 77 moves to the position ifius-

y treted i Fig: 8, and during such movement

a pin 126 camied by the gear 77 acts upon
the ‘arm 123 of the armature 121 and throws

- the armature inte engagement with its mag-

nct 190, "Duriihg this cperation the arm 123

5o of this armature has been moved to the posi-
©. tion to allow the pawl 114 to assume the

4

=

locking position, whéreby - its hooled "ex-

tremity 124 ig'in position to automatically |

engage the lug 115 on the gear 77,7agy soon
as the said gesr 15 actuated to raise the sig-
nal arm to the safe position (see Fig. 2).
The circuit through the magnet 120 may
e traced as follows: from a point 56.on the
faed wire 88, through a conductor 57, into
the casing 45, thence to a point 126, whence
it passes downwsrdly through the condue-
tor 127 to a terminal 128 of the magnet 120,

and thence from th¢ opposite terminal 129.

of said magnet to a point 130 of » condue-
tor 181, . Ii will thus be seen that the eir
cuit is.broken through the inagnet 120 when
the arm 68 ig disen};&gcd’ from -the station-
ary eontact 70, and 1t is also broken throagh
the green light 72. The circuit' may be
traced through the green light from the
point 126 of the conductor 127, throngh a

-.conductor 182, which passes through an

&0
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opening 133 in the casing 45, and a fegister-
ing opening 134 of the hollpw post 87, 'Thix
conductor '182 leads to a point 135, fron
which o condncter 136 leads {o the grecr
light 72, whence a conductor 181 leads
through the registering. openings 134 and
153, and thence downwsardly to the con-
tact 70 indicating that the cireuit is broken

through  the green light simultaneously

with the breaking of the circuit through the
motor and the magnet 86.bepween the con
tact 70 and the arm 86, to allow the signal

arm to fall to the danger position. At the
same time that the signal arm ¢ st the
danger position, - the cirenit - is. eclosed

through the red or danger light 73, and the
bell 74.  The circnit through these danger
signals may be traced as follows: from the

R4

point 185 (see Fig. 4), through a conduetor
138, to the bell T4, thence through a conduc-
tor 189, to the red light 73, thence through a.
conductor 140, to the lights 141 carried by
the signal arm, thence back through a con-
ductor. 142, through the openings 134 and

the circuit in both directions has been here-
tofore several times traced, it is not consig-

the peint of beginning, 135,
last mentioned, namely 117,

In order to prevent the sigital arm when
the supporting mechanism is released, from
falling too quickly to the danger position,
the pulley 106 is connected with a dash pot

and the contact

When the signal arm 1s in the raised or safe
position, the piston occupies its lowermost
position within the dash pot. As soon ns

 rotation of the pulley 106 is retarded by the
-resistance offered by. the upward movement
of the piston in the dash pot, the piston be-
ing provided with a relatively small aper-
cture 147 to allow the air to enter the cylin-
der of the dash pot in the rear of the piston.
This retarding action prevents the sudden
falling of the signal! arm and the concussiou
or jar on the mechanism incident thereto.
From the foregoing description -the use
and operation of my improved signaling
apparatus will be readily understood. If
we assume that the signal arm is in the

corresponding with the position of the va-
rious parts of the operating devices illus-
trated in Fig. 2,71t will be desirable for the
signal arm to be placed in the danger posi-
tion as the train approuches the same, Re-
ferring to Fig. 1 and assnming that the
train is approaching from the left and trav-
eling toward the right, as soon as it reaches
the make-and-break device 6 in position D

pending member €0 will act upon the lever
T to depress the swme and break the cirenit
in the box 10, by disengaging the contact 22
from the contact 28. This will break the
cirenit’ threugh the magoet 63 and allow
the ardy 67 of the armature 66 to mave away
from the magnet 63, or to dssume the posi-
tion shown in Fig. 8. This will break the
cireuit through the motor TL and the mag-
net 86, whereby the cluteh connection be-
tween the worm gearing and the operating
gears for maintaining the signal arm in the
raised position is-broken. At the same’time
the circnit. will be broken through the mag-
net 120, whezeby its armature 121 is allowed
to fall to:the vertical position, this sction

183, and thence down through the same con--
ductor to the contact 117, As the balance of .

ered necessavyfo-trace said cireuit beyond.

143, the piston 144 being connected by -
means of a stem 145 with a wrist pin 146 at- -
| tached to. the pulley beyond 1iis® center.

the signal arm starts to fall, the necessary

safe or raised position, being the position .

on the right-hand side of the track, the de--

' of the armature. acting on the pawl 114 to-
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unlock the gear 77. In this event the sig-
nal arm will gradually move downwardly,’
resisted only by the friction of the “operat-
ing mechanism, supplemented by the dash
yot mechanism 143. As soon as the arm
falls ta the danger position, the pin 125
on the gear 77 will act upon the armature
121 to throw it into- -engagement with the
magnet 120, whereby the pawl 114 is re-
leased and its hook-shaped extremity 124
allowed to assume a position to engage the
lug 115 when the signal arm is raised, The
elrrnal arm now is in the danger posmon
and the armature 66 of the magnet 63 is
locked againgt moving into engagement
with the cores of the ma«net 63 by the ar-
mature 118 of the m‘umet 44, the latter
being deénergized at this time as hercto-
fore explamed The signal arm will now re-
main in the danger pomtxon and the dan-
ger light 73 will remain lighted nntil the

train has passed the signal station or cross-.

ing, and after this occurs, the train will en:
counter the make-and-break device 6 in the
position I and actnate the lever 14 fo clese
the cireutt through the contact 27 in the
box 10, thereby closing the cirenit through

‘the magnet 44 and disengaging the arma-

_ture 118 from the armature 66, whereby the
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arm 67 of the .ﬂtm is allowed to move intoe
engagement with- the cores of the magnet
()31 thus closing the ¢ircuit through the mo-
tor, the magnet 86. and the .n.mnot 120,
whereb v the worm aear is ‘1(t.rnted to move

“the gear 77 in the direction of the arvow adl-

jacent aid gear in Fig. 8, thus raising the
signal arm or placing it in the safe posi-
tion as the train is ]eunw the crossing, the
arm being locked in this position through
the instrumentali ty of the pawl 114 and
the Tug 115 (see 1410 2). Thus it will be
seen that the de wn(lmgr membetss 60 ar-
ranged on ol)pn.\'i(_e sides of the tramm are
active in demrvssing the levers 7 of the
miake-and-break devices 6 on the right-hand
side of the track going in either direetion.
for the purpose of \net]\mrr the normally
closed civeuit throngh the magnet 63 in or-
der o piace the swn(nl in the danger posi-
tion, or ¢ i {he cirenit through the nor-
mally deénergized magnet 44 for the pur-
(\]0:1\111{; ithe Semature 66 and al-
lowing the latter to move into engagement
with the magnet 63, whereby the civeuit is
broken through the danger signal light 73
and closed through the motor and other
cotperating parts for raising the signal arm
to the saf. position. The make-and-break
deviee for breaking the cireuit through the
maguet 63 is located in advance of the sig-
nal which is to be thrown to the danger po-
sition, while the make-and-break device. for
closing the civenit through the magnet 44
is located beyond the signal station or cross-

ing where the signal is located. In other

1,087,871

words, as the train is approaching the cross-
ing it serves to automatically display the
danfre1 signals by allowing the arm 75 to
dmp, and closing the circuit through the
red light 73. 'lhese make-and-break de-
vices for breaking the circuit through the
magnet 63 and clo:mw it through the magnet
44, are so arranged “that thcx display “the
danger signals tm\\ard of fhe train and
thlm\ the same signals to the safe position
an the rear of the tmln regardless of the di-
rection in-which the uum 1s traveling.

Haying thus described my mventlon wha‘c
I claim 1s:

1. The combination with a signal arm
weighted to fall, of an electric motor for
raising ‘the said arm, a cirenit in which the
motor i< located, a n(nmailv energized elec-
tro-magnet w hose armature 1s an‘an%d to

elase the motor eirenit when in enfrugemenf'

with the magnet. track make-and-break de-
vices adapted to be operated by the train for
moementarily breaking the cireuit through
the magnet, Wherelw the armature moves
away from the latter and breaks the moter
cireuit, and a normally deénergized electro-
magnet whose armature is arranged to en-
avge and lock the armature of the normally
energized magnet when the armature of the

Jlast named magnet moves away from  the

latter when deenergized.

2. The oombmmum with a signal arm
wemh.ed to fall, of an electric motor for
raising the said arm, a circuit in which

the motor is located, a normally energized

clectro-magnet whose armature 1s arranged
to close the motor circuit when in engage-
ment with the magnet, track make-and- break
dévices adapted to bo ‘operated by the truin
for momentarily breaking the circuit
through the lnaouet. \\helebv the armature
MOves aWaY from the Intter and breaks the
motor civeuit, a normally deénergized elec-
tro-magnet whose armature is arranged to
engage and lock the armatnre of the nor-
nully energized magnet when the armature
of the last named magnet moves away from
the latter when deénergized, and distinct
track make-nnd-hreak devices arranged to
be operated by the. train for moment.rily
clesing the civeuit through the normally de-
cnergized magnet, whereby the armature of
ihe normally energized magnet is released
and allowed to move into pomtmn to close
the wotor civenit. - :

3. The combination with a signal arm-

weighted to fall, of ar electric motor for
raising the said arm, a cireuit in which the
motor is located, a nermally energized
electro-magnet whose armature is '\n'antrcd
to close the motor cireuit when in engage-
ment with, the magnet, track make-and-
break devices adapted to be operated by the
train for momentarily breaking the circuit
throegh the said magnet, Whoregy the arma.-
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ture moves away from the latter and breaks
the motor cirenit, a normally deénergized
electro-magnet whose armature is arranged
to engige and lock the armature of the nor-

mally energized magnet when it moves

away from the latter, a gesring connectipn
between the motor and the signal arm, and
an electro-magnet for making and breaking
said connection, the said magnet being in
shunt with the motor circuit and arranged
to close said connection when the magnet
is energized and hreak the same when the
magnet is deénergized. L

4.. The combination with a signal arm
weighted to fall, of an electric motor for
raising the sald arm, a cireuit in which the
motor is located, a normally energized-elec-
tro-magnet whose armature is arranged to
close the motor circuit when in engagement
with the magnet, track make-and-break de-

vices adapted to be operated by the train’

for momentarily breaking the ‘circuit
through the said magnet, whereby the arma-
ture moves away from the latter and breaks

the motor circuit, a normally deénergized-

electro-magnet whose armature is arranged
to enguge and lock the armature of the nor-
nmally energized magnet when it moves
away from the latter, a gearing connection
between the motor and the signal arm, an
electro-magnet for tnaking and breaking
said connection, ‘the said magnet being in
shunt with the motor circuit and arranged
to’ close said connection when the magnet

5,

4

is energized, and break the same when the
magnet is deénergized, means independent
of the gearing connection for locking the
signal arm in the raised position, electro-

magnetic means for releasing said locking.

device, said electro-magnetic means de-
energized by the movement of the armature
away from the normally energized magnét
when the latter is momentarily deériergized,
the said means when deénergized serving to
release the said locking device. :

5. The combination with a pivotally

mounted signal arm, of an electric motor for
'aising the said arm, a cirveuit in which the
motor is located, an electro-magnet whose
armature is arranged to close the motor cir-
cuit when in engagement with the magnet,
track make and break devices adapted to
be operated by a train for breaking the cir-
cnit through the magnet, whereby the arma-
ture moves away from the latter and breaks
the motor circuit, and a second electro-
magnet whose armature is arranged to. en-
gage and lock the armature of the first

‘named magnet, when the armature of the

first named magnet moves away. from the
latter when deénergized.

- In testimony whereof I affix my signature

in presence of two witnesses.
' WILLIAM J. COOK:
Witnesses:

Horrense UnrricH,
T E. Bowen.
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