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o ver. (Notshown.) These interlocking ma-
Be 1t known that I, JorN D. TAYLOR, of | chines are well known in the art and will not
Wilkinsburg, in the county of Allegheny and | bé further deseribed. Each lever and shaft
State of Pennsylvania, have invented cer- | is locked against final movement in either
5 tain new and useful Improvements in Appa- | direction by means of a mechanical lock g
- ratus for Controlling the Passage of Trains,  which, as shown, comprises a notched seg-
of which the following is a specification. .| ment 77 attached to the shaft 76 and having
My invention relates to that class of ap--| shoulders 78 and 79 and a latch 3, which en-
paratus comprising a part or appliance for | gages with the shoulders. The latech 3 is
10 controlling the passage of trains along a rail- | free only to slide vertically in a fixed guide g5
- way. The particular class of apparatus to-| 83. " The latch 3 is forced by mechanical
which the invention relates is railway switch- | means, which may comprise a projection 80
Ing a%)p&rat_us in which electricity is the mo- | on the segment 77 and a part 82 formed on
tive force. | - | the latch 3, into a position to engage with
15 Iwo objects of my invention are one, to | either of the shoulders 78 and 79. The pur= 7o
atford additional safeguards against false in- | pose of locking the levers against final move-
- dications occurring on account of the indi- | ment in either direction is also well knownin
cation wire of one switch operating motor be- | the art and will not be described. '
ing crossed with that of another switch op-| The mechanism for releasing the lever
20 erating motor, and two, to provide means for | when the position of the switch rail has been 75
‘preventing improper movements of switch | indicated, as here shown comprises electro-
ralls by their operating motors which would | magnets 7 and 8 preferably of the solenoid
result from crossed wires including such mo- { type. Their cores 6 and 88 and an armature
tors, while permitting the operating wire to | 5 for the magnet 7 are connected to the latch
25 remain in connection with the battery in the | 3 by means of arod 4. The coils of the mag- 80
cabin or tower. | nets 7 and 8 are wound on brass or other non-
I will describe a railway switching appa- | magnetic tubes 7° ‘and 8@, which are sup-
‘ratus embodying my invention and then Eorted in a frame 85. The frame 85 should
point out the novel features thereof in | be of magnetic material, cast steel preferably.
30 claims. - | | The part 86 and the rod 90 which latter joins g5
This invention may conveniently be used | or connects the two cores 6 and 88 should be
In connection with the method of operation | of non-magnetic material such as brass. The
- and control described in my application filed | cores 6 and 88 slide freely in the brass tubes
]Liril 18th, 1904, Serial No. 203,645. - | 7* and 8. -
35 Intheaccompanying drawings, Figurelisa | The windings of the two magnets 7 and 8 90
~ vertical sectional view of an indication mech- | are the same, each comprising an inner coil
‘anism or apparatus for a controlling lever | 7%, 8 having few turns of large wire and an
embodying my invention. - Fig. 2 is an ele- { outer coil 7°, 8° having a'large number of
vation thereof, and in a plane at right angles | turns of small wire. The two inner coils are
40 to the plane of section of Fig. 1. Figs. 3, 4 | joined in series with each other, and the two 95
“and 5 are views of a safety apparatus or | outer coils are likewise joined in series one to
mechanism employed in connection with the l the other. The switch motor operating cur-
operating wires embodying my invention. | rent flows through the two inner coils during
Figs. 6 and 7 are diagrammatical views of | the movement of the switch rails and the
45 circuits. and apparatus which may be em- { generation of the indication current. The 100
ployed in carrying out my invention. . | outer coils are energized by a current from
Similar letters of reference designate cor- | the battery during the movement of the
- responding parts in all of the figures. . . [ switch rails and by current. from the genera-
~ Referrmg now to Figs. 1 and 2, which illus- | tor end of the switch operating motor during
50 trate a mechanism or apparatus by means of | indication, ‘the latter or indicating current 105
‘which I may attain the first mentioned ob- | being opposite in direction to the former or
Ject, 76 designates one of a number of lever | operating current. The windings and con-
shafts of an interlocking machine which is | nections of the coils are such that the mag-
- capable of a rotational or oscillatory move- | netizing effects of the current in the outer
55 ment upon a movement of a controlling le- [ and inner coils of one magnet are added to- 110 -

To all whom it may concern:




.20

,' gether while at the same time the ma;gnetiz- q

mg effects of the current in the outer and in-
ner coils of the other magnet are in opposi-
tion. To be more explicit, while the switch
is being operated in response to a-movement
of its lever two circuits are closed. The op-
~ erating current flows through one eircuit in-
" cluding the two inner cois and a current
- from t%e' battery flows through the other or

19 second circuit which includes the two outer

tion that their effects are united in the mag-
‘net 8 and in opposition 1 the magnet 7.
The resistances 1n:the two circuits and the

15 number of turns in the inner and outer coils

coils,. These two currents flow in such direc-

‘are so proportioned that the effects of the-

two coils-in magnet 7 nearly, if not quite,
‘balance and neutralize each other.
the indication current is being generated the
motor operating current flows through the

inner coild in the same direction as 1t does

- while the switch is being operated but the

- indication current flows through the outer
. coils in a direction opposite to that of the
25 .battery current previously flowing through

net 7 and neutralize the magnet 8. This is
> all clearly set forth in my application above
- referred to. . - :

30  The movement of the lever to a position to
 establish the circuits above mentioned puts

. the segment 77 into a position to permit the

latch 3 to rest in the notch between the
 shoulders 78 and.79, in fact the movement of
the lever to the said position forces the latch
- 3 into the notch by means of the projection |

35

80 where it is held by the spring 84. The
latch 3 dropping into, the-notch in 77 forces
the end of the armature 5 upwardly and
40 away from the core 6. When the currents
~ first above named flow through the coils of

- . the magnets, neutralizing magnet 7 and en-

ergizing magnet 8, the core 88 will be lifted
and. through the brass rod 90 connecting it
45.

gosition the current in the outer coils should

‘die out, the cores will be held in the position

~above named by the current in the inner coils
50 because there is-a complete iron magnetic
- circuit around the coils of magnet 8 while the
- magnetie circuit around the coils of the mag-
net 7 is broken by a large air gap which 1s be-

While

- them so that the effect is'to energize the mag-

with the core § the latter will be pushed up
into contact with the armature 5. If in this |

b

' rent into and out of the magnet 29 by way of

. tween the end of the core 6 and frame 85..

56 When the current in the outer coils changes’

-« direction and becomes strong enough to neu-.

 tralize magnet 8, magnet 7 will be strongly

‘energized and will draw down 1ts-core 6 and
with it the armature 5, the latter due to the
- 60 magnetic attraction between the core 6 and

- armature 5, the magnetic circuit around the
colls of magnet 7 being through core 6, arma-

~ ture 5 and frame 85. The attraction be-
~ tween the armature 5 and the core 6 will be
65

- —

|

upper end ‘of the core § is rounded for the
“double purpose of accommodating itself to

‘pair 36 and 95. The contact piece 34 is car- .
ried by an arm 96 pivoted to'aframe 183 and

the two

287,280

count of the greater intensity of the flux from
the armature 5 to the core 6 due to the re-
duced ares of contact between them. The
. 70
the motion of the armature 5, and for reduc-
ing the area of contact between them. The
armature 5 is pivoted to the frame 85 so that
drawing down the end in contact with the

core 6 will elevate the end connected to the
latch 3 by the rod 4 and will thus hiit the

latch 3 out of the notch in 77 and permit-the

lever to make its final movement. It will
thus be seen 'that the process of indication
requires two movements; the first placing go
the apparatus in a position to mdicate by
means of battery currents through both op-

“erating wires in circuit with which the two

series of coils are placed respectively; the sec-
ond requiring a movement in-the opposite 85
direction produced by battery current in the
inner coils and the mdication current from
the motor generator in the outer coils. The
purpose of this will be further explained m
connection with the diagrams Figs. 6 and 7. 9¢
A preferred form of a,pfa,mtus or prevent-
ing- false movements of swiich rails frem
crossed wires is shown in Figs. 3, 4 and 5.
This piece of apparatus also: perforims the .
function of opening the operating circult g5
after the indication has been received, and -
the lever has made 1ts final movement. It
comprises magnets 28 and 29, preferably of -
the solenoid type, supported on pivoted arms
which permit of longitudinal movements of 106
the magnets. Brushes 30 .and 31 are for
leading current into and out of the energizin
coil of magnet 28 through terminals 194 mlg'
195 which are connected to the ends of the
coil. Brushes 32 and 33 are for leading cur- 105-
terminals 196 and 197. The brushes 30, 31,
32 and 33 and their terminals constitute cir-
cuit controllers and they are included in the
operating circuits of the motor as will herein- 110
after appear. -A circuit controller operated .

by the magnets 28 and 29 preferably. com- =

prises. brushes 35, 94, 36, 95 and a movable
contact plece 34 which may make contact
with the pair of brushes 35 and 94 or with the ‘115

adapted to engage at its lower end the cores
97 or-98 for the purpose of shifting the con-
tact 34 from one of the said pairs of brushes
to the other. - The contact 34 together with
gairs of brushes with which 1t may-
contact, forms a circuit controller for break-
ing the driving circuit of the dynamotor at
the end of a movement of a switchrail or rails, 125
and after the indication mechanism has been
operated and the lever moved to its final po-
sition.. If, with the apparatus as'shown in
Figss3 and 4, the- magnet 28 is energized, the .

120

greater than the pull of the cois on 6 on ac- | core 97 will be drawn into it and the core 98 130
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10

. Inovement. __
gized the core 98 could not 'be withdrawn |
therefrom so that the magnet 29 itself would

15

20

29

30

39

40

45

50

which is connected to 97 by a link 99 will be |

withdrawn from the magnet 29. After the
cores have moved a short distance the end

of the core 98 will strike the lower end of an

arm 96, and the core during the remainder of

its stroke will move the contact 34 from the

pair of brushes 35,94, to the pair of brushes
36, 95. - During this movement the magnet
28 has been locked against movement by the
latch 160. Near the end of the movement of
the core 98, the latch 100 will be shifted by

the pin 101 carried by the core 98 so as to
lock the-magnet 29 preparatory to the return

IT the magunet 29 was also ener-

have to move in response to .the pull of the
core 97 and 1t would take the position shown
in Kig. 5. In this position the brushes 32 and
33 would no longer make-contact with the
terminals: 196 and 197. Current would
therefore stop flowing in the coil of magnet
29 and in everything else that was in series
with it. - - |
With this preliminary description of the ap-
paratus peculiar to this invention, I can now
refer to Higs. 6 and 7 the more fully to set
forth the invention.” Figs. 6 and 7 are dia-
grammatic views of an arrangement of cir-
cults and parts controlling them and oper-

~ated thereby.

For further details of apparatus not herein
specifically described reference may be had
to the application hereinbefore referred to.

Hach switch operating motor is provided
with two independent armature windings,
each having a commutator and a pair of
brushes. Both of these coils are used in se-
ries for driving the motor during the move-
ment of the switch rails.
rallshave been moved and locked, the circuit
1s changed so .that the operating current
flows through only one of the said windings
while the other is used for generating the in-
dication current. In other words, a motor
and motor generator are employed and ‘com-
bined in one machine which I have termed a
dynamotor. The motor is :also provided
with two field coils for the purpose of revers-
ing the direction of rotation of the armature.
One of these coils only is used when the
switch is to be moved in one.direction, while

the other is used when the switch is to be

9%

64

moved 1n the opposite direction. - This is all

clearly set forth in the application above re-
ferredto. T
"To each armature shaft of a motor for.op- |

erating the apparatus connected with a
switch rail or rails, for example switch rails
180, 1s one part 26 of a two part magnetic
clutch. The second part 27.0f the cluteh is

fixed to the frame of the switch and lock

66

movement. Between the parts 26 and 27 is
an armature capable of being engaged with

or by either part of the clutch. - The same |

After the switch

armature is keyed to the screw 45 or other
operating or equivalent part of the switch

and lock movement in such manner as to

have lateral movement encugh to permit its
| engagement by either part 26 or 27. ~As the

part 26 rotates, the terminals of the energiz-

ing coll thereof are connected with rings on
which collector brushes 24 and 25 bear. - The

energizing coll of the part 27 is included in a
circuit to be hereinafter deseribed. _

in Fig. 6 the levers 2 and 102 are shown in
the position they would have when moved

toward the ‘“normal”’ position until stopped

by the latches 3 and 103." The switch 180 is
just commencing the movement towards
“normal’ position and the switch 181 has
just completed the “normal’ movement and
1s ready to indicate. 'The operating circuit

{4

73

36

for the “normal”’ movement of switch 180 is

as follows: Starting from one pole of the bat-

tery 1 from which current will flow through

wire 48, mner coil of magnet 7, wire 49, inner

85

coll of magnet 8, wires 50, 51, contacts 12,

11, 92, wire 59, field coil 19, wire 62, contacts.

40, 37, 42, wire 64, brush 31, magnet 28,
brush 30, wires 67, 69, brush 24, clutch 26,

brush 25, wire 71, brush 20, first series motor

armature coils, brush 21, wire 73, brush 22,
second series motor armature coils, brush 23,

wires 74, 176, 179 back to battery 1. This -
current causes the.motor armature to rotate

and the clutch 26 to engage its armature and

thereby transmit motion to the switch and

lock movement.-through the screw 45. The
operating current flowing through the mag-

net 28 has no effect other than to tend to hold

the contact arm 34 in contact with 35 as
shown, where it has been put by the previous
movement. - |

- When the bar 47 has been moved far

enough to put the contact 38 into connection
with the contact 41 (see Fig. 7), another cir-

cuit is established so that current flows from
the battery i through wire 48, outer coils of

magnet 7, wire 53, outer coils of magnet 8,

Bo

160

105

110
wires 54, 56, contacts .14, 10, 93, wire 60, -
field coil 18, wire 61, contacts 39, 38, 41,

wire 63, brush 33, magnet 29, brush 32,

wires 68, 69, where 1t joins the operating cur-
rent, thence through the cluteh.26 before de-
scribed, and motor armature, and the wires
This last
‘named current flowing in the outer coils of
7 and 8 in conjunction with the operating
current flowing in the inner coils of said mag-
net acts to energize the magne
tralize the magnet 7, so that the ‘core § is
‘pushed out against the armature 5. The
current last named flows through the magnet
29, but is too light to have any effect on the
apparatus of which the magnet 29 is part be-
cause of the resistance of the outer coils of
magnets 7 and 8. : ' | |

74, 176, 179 back to battery 1.

As the circuits of all

| 'swit,c“.hes are alike, T
will ‘describe the circuits for developing the 139

115

120

et 8 and neu-

125



indication current in connection with switch
181, Fig. 6, which is shown in position rea(;lsz;

to indicate. For convenience I have a

vanced each reference character 100.. Cur-
rent for driving the motor after the switeh

rails have’ been moved and locked and to

have it act as'a motor generator flows from

battery 1, wire 148, inner coils -of magnets

- 107, 108, wires 150, 151, contacts 112, 111,

10

15

the fixed clute

) 192; wire. 159, field coil 119, wire 162, con-
. tacts 140, 137, 144, wire 165, contact 135,

contact arm 134, wire 170, clutch 127, wires

- 172, 173, brush 122, second series motor ar-
mature coils, brush 123, wires 174, 176, 179

back to battery 1. This current energizes

127 and ‘stops the rotation'|

of the clutch armature, and the ‘gearing to

which it is attached. It also in passing |

~ through the field coil 119 and the second se-

20

2b

30

- 159, field coil 119, wire 162, contacts. 140,

137, 144, wire 165, contacts 135, 134, wire
170, clutch 127, wire 172, back to brush 121.
‘This current flows in. the outer coils of mag-

ries of armature coils, causes the motor ar-
mature to‘rotate, and the first series of mo--
“tor armature coils to develop a current which
flows from brush 120, through wire 171,
.brush 125, clutch 126, brush 124, wires 169,
168, brush 132, magnet 129, brush 133, wire
163, contacts 141, 138,139, wire 161, field .
coil 118, wire 160, contacts 193, 110, 114,
wires 156, 154, outer coils- of magnets 108 |
~and 107, inper coils of magnets 107, 108,
wires 150, 151, contacts 112, 111, 192, wire

nets 107, 108, in a direction to co-act with

- the operating current in the inner cdils of

- said magnets so as to neutralize magnet 108

" ‘and energize the magnet 107 which results in-

~drawing the core 106 into the magnet 107,

40
* “into the position shown in Fig. 7. This per- |.
- mits the lever 102 to make its final move--

- The indication current ,
‘magnet 129 and clutch 126 but is too light to |
affect either. '

45

and moving the lever 105 and the latch 103

ment and take the position shown in Fig. 7.
flows -through the

current.

low Tesistance in which the inductive effect
of the decreasing magnetism of the motor
field magnets may expend itself, thus pre-

potential rising to a degree -
 might otherwise be damaging to the
insulation of wires and magnets. ~— ° = .-

In Fig. 7 the dotted line XY represents a

which

 _ : -8375'289_.-‘- N

‘break the circuit just described. The final
“movement of the:lever establishes also a
‘¢ircuit in which the inductive effects of the

motor. armature and field coils produce a
current, which - flows: from brush 120,

through wire 171, brush 125, clutch 126,
‘brush 124, wires 169, 168, brush 132, mag-
'net 129, brush 133, wire 163, contacts 141, =
138,139, wire 161, field coil 118, wire 160,

contacts 193, 110,116,

_ wires 175, 158, indi-
cator 191, wires 178; ) brush
123, second  series motor. armature :coils,

‘brush 122, wire 173, brush 121, first series
‘motor armature coijs',- “back to brush .120.
This last named current is only an incident
of the circuits necessary to perform the .
funections previously described, and 18 not an

essential to the proper working of the sys- '
tem. Its effects upon the ap
ersed by it are as follows: It stops: the

rotation of the motor armature both by its

retarding effect on the said armature and

179, 176, 174, brush *

70

5

30

arstus frav- .

85

its effect: on the clutch-126. It energizes.

the magnet 129 after. the battery current

which previously energized the sald magnet

has been broken by the separation of the

contacts 134 and 135. This is not essential,

90

however, as the operating current for the "

next movement would pass through the

magnet 129 and place the switch arm 134
An connection with the contact 136 prepara-
‘tory to developing the.succeeding indication
This last named circuit serves one

very useful purpose, it affords a cireuit of

venting the

eross or aeccidental connection between the

‘wires'59 and 160. The switch 180 is in the
-act of moving from “reverse’” to ‘‘normal”

position and the wire 59 is the. operating

wire carrying current for the purpose. The -

100

106 -

110

80

- 60

"The final movement of the lever 102 } switch 181 is shown in complete ‘“normal”
~ establishes another circuit, the contact arm | positien,. and the wire 160 1s the one that
. 134 remaining momentarily in the .position | will be operative in-effecting the next or
50 shown in Fig: 6, so that current flows from | “reverse’’ movement of the said switch 181. 115
~ battery 1 through wire 148, inner coils of I The cross connection XY between the two
' magnets 107, 108, wires 150, 151, contacts | said wires closes a circuit so that current
112, 111, 192, wire 159, field coil 119, wire | flows: from battery: 1, through wire 48,
" 162, contacts 140, 137, 144, wire 165, con- | inner coils of magnets 7 and 8; wires 50, 51, -
55 tacts 135, 134, wire 170, clutch.127; wire: ' '
. 172, biush 121, first series motor armature
~ coils, brush 120, wire 171, brush 125, clutch
126, brush 124, wires 169, 168, brush 132; . , SR
magnet 129, brush 133, wire 163, contacts | brush 124; clutch 126, brush 125, wire 171,
141, 138, 139, wire 161, field coil 118, wire | brush 120, first series motor armature coils, 125
. 160, contacts 193, 110, 116, wires 175, 158, } brush 121, wire 173, brush 122, second
~indicator 191, wire 178 back to battery 1: | series motor armature coils, brush 123,
This current. through the magnet 129 is'| wires 174, 176, 179, back to battery 1. This .
strong enough to cause it to move the con- | current would energize the operating motor .
tact arm 134 away from the contact 135 and | of switch 181 and the clutch 126, and would ‘130

¥

XY, wire 160, field coil 118, wire 161, con-
tacts 139, 138, 141, wire 163, brush 133,
magnet 129, brush 132, wires 168, 169, - -

contacts 12, 11, 92, wire 59, cross connection 120
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start to move the said switch 181 to the |

“reverse’ position. When the bar 147 has |
moved far enough to put the contact 137 in
connection with the contact 142, which

5 occurs before the lock bolt has been .with-
drawn from the lock rod, another circuit‘is
established so that current flows from bat-
tery 1 through wire 148, inner coils of mag-
nets 107, 108, wires 150, 151, contacts 112,

10 111, 192, wire 159, field coil 119, wire 162,
~contacts 140, 137, 142, wire 164, brush 131,
magnet 128, brush 130, wires 167, 169,
where 1t joins the previously named cur-
rent passing through the cluteh 126, the
i5 switch operating moter armature, and wires
174, 176, 179 back to battery 1. This last
‘named current energizes the magnet 128,
while the magnet 129 is energized by the
current coming through the cross connec-
20 tion X¥. As the magnet 128 is locked by
the latch 100, magnet 129 will be drawn
mito the position cccupied by the magnet 29
shown In Fig. 5, thus separating the brushes
132 and 133 from the terminals of the mag-

26 net 129, and Dbreaking the circuit through
which current reached the operating motor
irom the cross connection XY. The circuit
iast named above remsins unbroken and
the switch 181 is thereby restored to the
3¢ “normai’’ position. ' Chrrent will continue
~ to tlow through the cross conneetions as long
as the wire 59 remains charged from the
battery 1, through XV, wire 160, contacts
193, 110, 116, wires 175, 158, indicater 191,
& and wire 178 beack to the battery 1. The

0
L

indicator thus shows the existence of 8 eross |

between the operating wire 160 and some
other wire. Hach indicator serves for both
positions of the lever. As ail the operating
40 wires should be provided with fuses and the
cireutt last described through the indicator
1s of low Tesistance, the fuse in the wire 59 |
would be itused and thus indicate the other
- wire crossed. 'Ihe fuse should be shunted
4§ by a resisience so that encugh current will.
continue to flow through the cross to keep
the indicator energized until it can be dis-
covered and the trouble located. The mag- |
net 129 will have to be replaced by hand
50 which should not be done however until the
trouble 18 located and removwed. |
In Fig. § the dotted line VW represents an
accidental "cross connection bebween two
wires, one of which, 160, is the indicating
56 wire Of & swilch just in the act of indicating,
- and the other, 60, the indicating wire of a
switch just commencing to move. As the
{irst series of coils of the motor of switch 181
are generating current which flows back
60 through wire 160, and the outer coils of mag-
nets 107, 108 1t will also flow through the
cross connections VW -and the outer coils of
magneis 7 and 8 to the common connection
48 and 148, which joine the two sets of coils.
65 1t flows in such direction through the outer

e

e

coils of magnets 7 and 8 that co-acting with
the current operating the switch 180 and
flowing through the inner coils of magnets 7
and 8 it energizes the magnet 7 and peutral-
izes the magnet 8, so that 1t simply tends to yg
hold the core 6 in the position shown, with-

out any eilect on the armature 5 because the '

air gap between the core 6 and the armaturs
5 isé%@o oreat. ' R -
When' the switch 180 moves far enough to 5
put the contact 38 intc connection with the
contact 41, the wire 60 is connected through
the field coil 18, wire 61, contacts 38, 38, 41,
wire 63, brush 23, magnets 29, brush 32, and .
wire 68 to the point to which the wire 59 is g
connected.  As the potential falls from the
battery to the operating motor of switch 180
and as the resistance of the wire 80 is very
small, it will be evident that the potential at
the pomnt W cannot rise high encugh to cause a5
current to fiow back through the outer.coils
of magnets 7 and 8 towards the nositive pole
ot the battery. I S l
While I have described my invention in
connection with an apparatus. for moving 9¢
switch rails, I do not wish to be sc Hmited as
to the broad invention sét forth in the claims,
as my invention is equally appiicable to rail-
way signels which are operated by an elee-
tric metor, and a lever for controlling the op- g5
eration of the motor. The signai deviceof o
railway signei controis the passage of traing
equaily 88 much or nearly so as dees a switch
rall oF rails. - | -
What I claim 2s my invention is: |
- 1. In an indication mecnanism for g con-
trolling lever of an interiocking 3%

o

166
machine, the
compimation of a inechanical lock, g pair of
magnets having movable cores for operating
the lock, one of ssid magnets Dbeing sdapted 108
to arrange the lock ready to he released and
the other of said magnets being adapted to

.

release the lock.

2. in an mdication mechanism for 5 con-
trolling lever of an interiocking machine, the 110

combination of -a mechanieal lock for the le-

ver, electro-magnetic meens for asrranging .

the iock ready to be released, and electro-

magnetic means for releasing the lock.

3. An indication mechanism for g control- 115

iing lever of an interiocking machine, com-

prising a mechanical lock for the lever, elec-
tro-magnetic means for releasing the lock,
and circuits in which the electro-magnetic
means are mncluded; sgid eiectro-magnetic 120
means being energized by current in two of
said circuits for arranging the lock ready to

be released and being energized by current

in one of said two circuits and in 8 third eir-
cult tor releasing the lock.

4. In an indication mechgnism for a con-
trolling lever of an interlocking machine,
comprising & mechanical lock for the lever,
electro-magnetic means for releasing the

125

lock, a source of electric current, a switch 13¢



operating motor having two armature wind-
ings, and two electric circuits; said electro-
magnetic means being energized through
two. of said circuits by current from said
source for arranging the lock ready to be re-

leased, and being energized from said source

10

~ means for raising and lowering the armature

15. and two electro-magnets each hdving a mov-

920

925

30
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cores. - .

through one of said two circuits and from
one of said armature windings through a
- third circuit for releasing the lock. *

5. In an indication mechanism for a con-

trolling lever of an interlocking machine, the
combination of a mechanical lock which com-

prises an armature and electro-magnetic

able core and a connection between the two

6. In an indication mechanism for a con-

trolling lever of an interlocking machine, the

combination of a mechanical lock comprising

a part which is moved by electro-magnetic
means, and  the. electro-magnetic means
~ ‘which comprises two magnets, a core for
“each magnet and a connection between the

two cores, said magnets being so arranged

. that one when energized will move its core

and thereby place the lock in position to be
released, and the other when energized will

“move its core to release the lock. R
7. An indication mechanism for a control-
_lin_g._ lever of an interlocking machine, com- |

grism a latch and electro-magnetic means

or releasing said latch; said electro-mag-

netic means requiring current, first from the

battery through two circuits to put it in con-

dition to indicate, afterwards requiring cur-
rent from the battery through one of said

- circuits and current from the switch operat-

' 40
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~ first from one source to

ing motor through the other of said circuits | I ,

- | for moving switch rails, comprising an elec-
tric motor, said apparatus being arranged to
supply current after an operation of the
switch rails; a source of current for operat-

to effect the indication. .

8. An indication mechanism for a control-
ling lever of an interlocking machine, com-
prising a mechanical lock and electro-mag-
netic means for releasing said lock; said
electro-magnetic means requiring current,
ut the lock in con-
dition to be released and afterwards requir-
ing current from the same source and current

- from a different source to effect the relesase of

thelock.
- 9. An indication mechanism for a controi-
ling lever of an interlocking machine having

~ in combination a mechanical lock, and elec-

55
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tro-magnetic means comprising two mag-

‘nets, two movable cores and an armature;

said electro-magnetic means re(}uiring cur-
rent from one source to put the

source to effeet a release of the lock.

10. An indication mechanism for a con- |
trolling lever of an interlocking machine hav-

ing in combination a mechanical lock and
electro-magnetic means; said electro-mag-

ock in con--
dition to be released, and current from the |
same source and current from a different

| magnets each having t _
{ windings beingso arranged that when current.

887,289

nected with the mechanical dock and two
two windings; said

traverses them from one source the armature
will be moved to put the lock in condition for
release, arnidd when one winding 1s traversed
by current from the same source and the
other winding is' traversed by current from

‘another and different source the armature

| will be moved to release the lock. |

11. An indication mechanism for a
trolling lever of an interlocking machine hav-

con-

70

ing in combination a mechanical lock and

electro-magnetic means; said electro-mag-

'netic means comprising two magnets, two

80

movable cores and an armature, and requir-
ing two currents in the same direction.to put

the lock in condition to be released, and two

currents 1n opf)osite directions to eflect the
release of the lock. - .~

12.- The combination of an apparatus for
moving switch rails comprising an electric
motor, two sources of electric current, a con-
trolling lever, circuits extending between the
lever and motor and controlled by the move-
ment of the lever, (said circuits comprising

.three wires), an indication mechanism com-

prising a lock and electro-mechanical means,
said. electro-mechanical means comprising
two magnets each having two windings in-

85
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cluded 1n said circuits, said windings being

so arranged that when both are traversed b
current from one of said sources, the lock wall

| be set to a position to be released, and when

one winding 1is traversed by current from one
of said sources and the other winding by cur-
rent from the other of said sources the lock
will be released. o | "

100

13. The combination with an apparatus

105

ing the motor; a controlling lever; circuits

extending between the lever and motor and
controlled by the movement of the lever,

110

(said circuits comprising three wires); and

an.indication mechanism for the lever com-

prising .a mechanical lock and electro- -

mechanical means, said electro-mechanical

115

means comprising two magnets e:.ch having
two windings included in said circuits, said -

‘windings being so arranged that when both
are traversed by current from said source
the lock will be set to a position to be re-

120

leased, and when one winding is traversed -

by current from ssid source and the other

winding is traversed by current from the ap- |

paratus the lock will be released. ,
14. The combination with an apparatus
for movin :

erator, a source of current for operating the

125
_ switch rails comprising a dy-

| namotor which acts at one time solely as a
‘motor and at another time as a motor gen-

65 petic means comprising an armature con- | motor, a controlling lever, circuits extending 130
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between the lever and motor and controlled | tro-magnets is improperly énerg‘iz’ed by cur-

by the movement of the lever, (said circuits
comprising three wires), an indication mech-.
anism for the lever comprising a mechanical

lock and

electro-mechanical ‘means, said
electro-mechanical means comprises two

magnets each having two windings included
in sald circuits, said windings being so ar-

ranged that when one is traversed by current
from- said source and the other is fraversed

- by current from the dynamotor the lock will

15
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be released.

15. In an apparatus for controlling. the"
movements of vehicles on a railway the com-
bination with a switch. operating motor ‘and.
o l[)er_atin'g cireuits, of a circuit controller and

electro-magnetic means for operating the
same, said controller acting to open an oper-

ating circuit when im roperly charged with-

out disturbing any other circuit.
16. In an apparatus for controlling the
movements of vehicles on a railway the com-

- bination of a switch operating motor, mech-
‘anism connecting said motor with switch
rails, operating circuits, a circuit controller-
actuated by said mechanism, a manually
operated circuit controller and an electro-

magnetically actuated circuit controller, the
saic electro-magnetically actuated circuit
controller operating to open an operating

~clreult when the said circuit is improperly
. charged by contact with another circuit with-

out disturbing any other circuit. -

17. A safety apparatus for electrically op-
erated railway switching or signaling appa-
ratus, comprising two electro-magnets, a

cireult controller In circuit with each magnet,

and means actuated by said magnets for
opening either circuit controller when both
magnets are energized. '

18. A safety appa;'&m;s; fm' systems of

~ control for railway switching.or signaling ap-

45
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paratus wiich. include electric motors, com-
prising two electro-magnets,. the coils of

which are in series with the motor in the op-

erating circuits of the motor and are ener-
gized by ecurrent flowing |in the operating
circuits of the motor, and means operated
by either electro magnet for opening an Op-
erating circuit on the motor when the other
magnet i1s improperly energized by current
flowing through a cross between its operating
circuit and some extraneous source.

19. A safety apparatus for sysiems of con-
trol for raillway switching or signaling appa-
ratus which include electric motors, com-
prising two electro-magnets, the coil of one

‘electro magnet being 1n series with one op-

erating circuit of & motor through a circuit
controlier and the coil of the otherelectro-

magnet being In series with the other oper- {

ating cireuit of the motor through a circuis

controiler, and means for operating the said.
eircuit controllers when either of zaid eloe- |

‘have

65

rent flowing through a cross between its op-

‘erating circuit and some extraneous source.

20. A safety apparatus, for systems of
control for railway switching or signaling ap-
paratus which include electric motors, com-
prising two electro-magnets the. coils of

which are in series through circuit controllers
with ‘the operating circuits of an electric

motor, movable cores for said electro-mag-

nets which are joined together, and means
for permitting of a relative movement be-
tween the electro-magnets whereby either
~of the circuit controllers will be operated to

open either of the oi)emting ciréuts.
21, In an electrically operated rallway

an electric motor and two operating circuits,
the combination of a safety apparatus and a

" * : 1 . .. . ‘.
| circuit controller; the said.combination com-

prising two electro-magnets, one in each op-
erating civcuit, two. circuit breakers, one in

70
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‘switching or signaling apparatus comprising *

86

each operating circuit, means actuated by

either magnet for operating the said circuit

controller, and means actuated by both mag-

nets conjointly for opening either of said cir-

cuit breakers.

22. In combination with an spparatus for

‘moving switch rails comprising an electric

motor, a source of current for said motor, a
controlling lever, circuit controllers operated
by the.lever and apparatus, two operating

-cireuits for the motor which include the sai
‘cireult controllers, an electro - magnetically

90

95

operated circuit controller ¢omprising two

coils’ one of which is included in one operat-

Ing circuit and the other in the second oper-

ating circuit, said electro-magnetically oper-
ated circuit closer being adapted to open a
circuiﬁ\on the motor after tie switch raiis
been
and the mdication mechanism. -

23. In combination with an apparatus for
moving switch rails which comprises a motor
convertible into a dynamotor by a change of

circuits, a source of current for the same, a ;

moved and an indication given,

10¢

105

Feonl .
e
=

controlling lever, ovnerating and indication

circuits extending between 'the apparatus
and lever, a circuit controller ropemte(}o by the
lever for closing the operating circuits and
the mdication circuits, a circuii controller
operated by the apparatus for converting the
motor intc & dynamotor, and an electro-mag-
netically operated circult controlier COmMPris-

ing two electro-magnets one of which is in-

b

ciuded in one operating circuit and the other

i the other operating circuit of the motor,
and @ circuit controlisr operated by said
magnets for opening the circuit on the dyna-
motor after ﬂll)e lever hias been moved {o its
final position. | | ' -

24. in combination with an apparatus for
moving switch rails which comprises 2 motor

convertible into a dynamotor by a change of

fauad
Lot

120



circuits, a source of current, for the same, a |

controlling lever, operating and indication

~ circuits extending between the apparatus

and lever, a-circuit controller operated by

the lever for closing the operating circuits

and the indication -circuits, a.circuit con-’

~ troller operated by the apparatus for con-
- verting the motor into a dynamotor, and

15
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~an electro - magnetically operated ‘circuit
0 " |

- one of which is included in one operat-
ing circuit and the other m the other op- |

controller comprising - two electro-magnets

erating circuit of the motor, said electro-
magnets being arranged in the operating cir-
cuits and controlling means to open an oper-
ating circuit of the motor when either of the

operating circuits is improperly energized,

and a circuit controller operated by said

~ magnets for opening the circuit on the dyna-

motor after the lever has been moved to its
final position. - o

- 25. In combination with an apparatus for
moving switch rails comprising a motor hav-
ing two armature windings, an operating cir-
cult including the said two windings, and a.
‘source of current, a circuit including one of

T

the said windings and the ‘said source, elec-
tro-magnetic indication mechanism, an indi-
cation circuitincluding said indication mech-
anismm and the other one of said windings

acting as generator, a controlling lever, a
circuit controller actuated by said lever for

closing said circuits, a circuit controller actu-

ated by the apparatus for switching the op-
erating current from both windings to one

winding, an electro-magnetically actuated

- eireuit controller and circuit’ therefor com-

pleted by -final‘movement of the lever for

}

| lﬂg. _ , S S
26. A-safety apparatus for systems of con-

“include electric motors each _
erating circuits, comprising two electro-mag-

J -

887,289

opening

=]

the said circuit through one wind-
n 1t _ ad-

trol for railway switching &];;lpamtuslwhich '

nets included respectively in the two operat-

b
27. A safety device for a railway switch
operating mechanism which includes an. elec-

when

aving two op-

45

ing circuits of a motor, and a circuit con-
troller actuated by said electro-magnets for

‘opening one of said operating circuits
' both magnets are energized.

o0

tric motor and two operating circuits, com-

prising an electro-magnet i1 series with each"

operating circuit, a cireuit controller actu-
ated by said magnets for opening either op-
erating circuit and a lock actuated by said

- electro-magnets for locking the controller in

50

position to hold one of said -operating cir-

cults closed.

28. In- combination with an electrically

-operated railway switching or signaling ap-

60

paratus comprising an electric motor and

two 'operating circuits, a safety apparatus
comprising an electro-magnet :and circuit

“controller in each of said operating circuits,
‘means actuated by said magnets when both

ing circuits. - |
-;%n testimony whereof I have signed my
name to this specification in the presence of
two subscribed witnesses. o

JOHN D. TAYLOR.

are energized for opening one of sald operat-

 Witnesses: | _
- W. L. McDANIEL,
- J. 5. HoBsoN,
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