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To all whom +t may concern: | |

Be it known that I, Joun D. Tavror, of
Pittsburg, in the county of Allegcheny and
State of Pennsylvania, have invented new
and useful Improvements in Railway Switch-
ing Apparatus, of which the following is a

full, clear, and exact deseription.

This invention relates to that class of

rallway switching apparatus in which a
number of switches, as at a crossing or in a
yvard, are operated and controlled from a
central cabin, the levers controlling the

- switches being interlocked with one another

15

20

20

L

20

40

50

to prevent conflicting routes being set up,
and particularly to that class in which elec-
tricity 1s the motive and controlling power.

The objects of my Invention are the fol-
lowing: To provide means whereby the
movements of the switches shall be always
under the complete control of the operator;
to secure safe and reliable mndications of the
positions of the switches, the said indica-
tions being the releasing of the correspond-
ing lever to make its final movement; to
arrange the circuits and apparatus to guard

against false movements and false indica-
tions from crossed, grounded, or broken

wires, and to simplify. the apparatus re-
quired to accomplish these objects.

In describing this invention reference is
to be had to the accompanying drawings
lustrating a form of my invention, and in
which similar characters of reference indi-

cate corresponding parts in all the views.

Figure 1 is an end elevation of the inter-
locking machine, Fig. 2 is a front view of the
same showing two levers assembled side by

side.  Any number of levers may be thus
agrouped. Ifig. 3 15 a plan of two levers of

the same.  Fig. 4 is a plan of the rail switch
operating mechanism. Fig. 5 is a diagram
of the circuits. Fig. 6 1s a section on line
X—X of Fig. 1, showing arrangement of
brushes 113 and 117 and pins 114 and 116.
Kig. 7 1s a perspective of part of Fig. 1
showing the arrangement of the parts of
the circuit controller operated by the levers:
and Fig. 8 1s a sectional elevation of the
automatte circuit controller operated by the
switch movement. |

In Iigs. 1, 2, 3, 6 and 7, 1 designates a
frame for supporting the working parts of a
controlling lever, a locking mechanism, an
indicaling mechanism and a eircuit con-

drawn and released.

pin 102. .
serves to hold 1t against angular movement

troller. This frame 1

2 designates a lever which has a rectangu-
lar slot 103 formed in it through which passes
a square boss 5, which forms an integral part
of an arm 4. The arm 4 is pivoted on a pin
102 passing through the center of the square
boss 5, and the pin is fixed in the frame 1. A

is supported on 55
girders 101 which are fixed to a frame 33. ,

60

pmn 7 set into the lever 2 and projecting into /

the slot 103 limits the longitudinal move-
ment of the lever by striking the side of the
square boss 5. A coil spring 6 within the
slot and pressing against the end of the slot
and a side of the boss 5 tends to hold the
lever 2 in the position with reference to its
longitudinal movement, shown, and will also
throw 1t Into that position if it has been with-
. The pin 7 also serve
to retain the spring 6 in position. '
The lever 2 is capable of two motions, one

a longitudinal motion referred to above, and

the other an angular motion around the pivot
A boss 8 formed on the frame 1

when 1t 1s held in its normal longitudinal
position in either of its extreme angular posi-
tions by the spring 6. The lever 2 carries a
pin 105, projecting laterally through a slot
104 m a Iink 3. The-pin 105 is provided
with a friction roller 106 which fits loosely

but neatly in the slot 104.

The link 3 is pivoted at 9 to the frame 1
and the slot 104 has a radius of curvature
equal to the distance between the centers of
the pins 102 and 105 when the lever 2 is
drawn out far enough to be {ree from the lug

3. By means of the above named arrange-
ment of apparatus when the lever 2 is moved

in one of its longitudinal directions, an an-
gular movement around the pin 9 is imparted
to the link 3; while the lever 2 is moving
through its angular range no motion at all is
given to the link, and when the lever is again
moved longitudinally, in its opposite angular
position, by the spring 6 or otherwise, a fur-
ther angular movement is given the link 3 on
the pin 9. | y | '

The lower end of the link 3 is connected by
means of the bar 29 to the tappet 30.
first part of the angular movement of the
Imk 3 given to it by

The

pulling out the lever 2
moves the tappet 30 one half way from its
“normal” to its ‘““reverse” position. The
remainder of the angular movement of the
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2

link 3, given to it when the lever 2 is moved
to 1ts lower angular limit and then pushed
1n longitudinally, moves the ta pet to full
. “reversed” position. The first half of the
5. movement of the tappet 30 locks by means
. of transverse locking dogs, other levers whose

\movement, would conflict with the new posi-

tion of the lever 2, and the last half move-
~nent of the tappet 30 releases levers whose
10. movements wo _ _
. position of the lever 2, but would conflict
- with the former
-30%, the locking plate 31, and the dog 41 are

~ parts of the well known mechanical inter-
15 locking machine and need no further de-
versed’’ will lock the tappet 302 at *‘normal .
The arm 4 carries at.1ts upper end two con-
tact pieces 34 and 74, insulated electrically
20 from the arm 4 and from each other. In the
34 makes electrical connection between the
- brushes 36 and 72, and the contact 74 slec-

“reversed’’ position of the lever 2 the con-
‘tact 84 connects electrically brushes 38 and
76 and the contact 74 connects electrically
- brushes 39 and 76. . The brushes 36, 37, 72,
and 73 are supported on an insulating block
35 and the brushes 38, 39, 75 and 76 are sup-
ported on a similar 1nsulating block 40.
-, Two pins 114 and 116 carried by the lever
2 project-laterally from the said lever and are
- 1nsulated therefrom but are connected elec-
36 trically to,one another by a coppe
. wire 115./ Two brushes 113 and 117 are sup-
ported on posts 124 and 125 respectively,
sald posts being sup
- Insulated electrically therefrom. The two
40 pins and two- brushes are so located, that
when the lever 2 is in either of its extreme
angular positions and in its extreme inward
longitudinal position, the pin 114 touches the

30

~ brush 113 and the pin 116 touches the brush

117 so that electrical connection is made be-
tween the two said brushes by the said ‘pins
~ and the strip 115. In any other position of
the lever 2, except those positions closely ap-
proximating those above named the brush
- 50 113 1s insulated from the brush 117. .

- The bar 29 has a pin 28 projecting laterally

45

and engaging a slot in a lever 25, the said |

- lever 25 being pivoted at 27 to the frame 1.
~When the lever 2 is pulled out the angular
. bb movement therebv given to the link 3 moves
© "t bar 29 longitudinally which - in turn
- swings the lever 25 into a vertical position.
If after this the lever 2 is ‘“‘reversed”’ and

. pushed in, the final rotational movement of
60 the link 3, given to it by pushing in the lever
2, acting through the bar 29 swings the lever
25 to the opposite side of the vertical from
which it started. I -

14 and 15 designate latches which are piv-

-, 66 0Oted at their middle points to the frame 1 and

d not conflict with the new

osition. The tappets 30,

scription. In plan Fig. 3, the tappet 30 “‘re- |

* & _ _ t link 12 to a lever 10 pivoted to the frame 1 at
-‘“‘normal” position of the lever 2, the contact , 107, and the armature rod 22 is

trically connects brushes 37 and 73. In the.

r strip or.

orted by the frame 1 but

! i‘igidlly

887,287

| ite in substantially the saine vertical plané. as -

the lever 25. . The distance between their in-

) ner ends 1s such as to admit the lever 25 be-

tween them when the said lever is in the ver-
tical position. Their outer ends engage with
notches 23 and 24 in the heads of armature
rods 21 and 22 respectively. Normally these -
latches lie in such positions as to lock the le-
ver 25 1n its vertical position when once it is
put 1n that position.  The lever 25 is disen-
gaged from the latch 14 when the armature
Tod 21 is pushed upwardly due to the arma-
ture 19 engaged with it at its lower end being
attracted by the magnet 17 when the'magnet
17 18 energized. = Similarly the lever 25 is dis- 80
engaged from the latch 15 by the attraction .
between the magnet 18 and the armature 20.

70

75

{ when the magnet 18 is energized. The ar«

mature rod 21 is connected by means of 8 .
86
| connected by
means of the link 13 to the lever 11 pivoted
to the frame 1 at 108. The levers 10 and 11
lie in substantially the same vertical plane
with the lower end of the arm 4 in such posi- gg

‘tion that the movement of the arm due tothe '

| angular movement of the lever 2 depresses

the levers 10 and 11, and through the con-
necting links 12 and 13, pushes the armatures
19 and 20 away from their respective mag- g5
nets, and elevates the inner ends of the =
latches 14 and 15 into a position to-engage

-the lever 25. In the ‘‘normal” position of

the lever 2 the arm stands over the lever 11,
but the lever 10.is free and the armature 19 100
and latch 14 are free to move under the influ~
ence of the magnet 17. -In the ““reversed”

posttion of the lever 2, the lever 10, the latch"

14 and the armature 19 are locked by the arm -

4, but the lever 11 the latch 15 and the arma- 195

ture 20 are free to move under the influence o

of the magnet 18. .~
“The armatures 19 and 20 are' connected

to the same piece of non-magnetic

metal 99 which is pivoted to the frame 1 at a 110

point 100 midway. between the magnets 17 .

and 18. The angle at which the armatures

‘are placed 1s such.that when both rods 21 and

22 are down in their lowest positions they -
will just touch the armatures 19 and 20 re- 115

‘spectively and the said armatures will be

equidistant from the magnets 17 and 18 re-
spectively. When one armature is pulled up *
by its magnet the rod resting thereon will be .
‘pushed upward and the other armature will 129
Ee pulled downward without moving its rod. -
This arrangement is for the purpose of pre-
venting one armature being pulled up by its
own magnet when the opposite magnet is en-

-ergized the purpose of which will hereafter be 125

seen., -

To more fully explain the appa,mtus I will
describe a complete cycle of movements of

| the lever 2 from normal to reverse. In Fig. .
| 1the lever is shown in the -‘normal” position, 130
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by withdrawing the pins 114 and 116 from |

19

- mto connection with the brushes 38 and 75,

20

25

. gitudinal direction and exerts a pressure
through the link 3 and bar 29 on the lever

30

30

40

o0

=
|

60

6o

' to its vertical position slides easily over the

30 in its middle position. If now a current is

be necessary to deseribe In detail here.  Re-

887,287 . _ =

The first movement then is to pull the lever |
2 outwardly which rotates the link 3 to its
middle position, moves the tappet 30 to its
middle position and swings the lever 25 to
its vertical position. The lever 25 in passing

latch 14 depressing it out of its way, but is
locked against any further movement by the
latch 15. This movement of the lever 2 has
separated the brushes 113 and 117 electrically

them. The next movement of the lever 2 is
an angular movement around the pivot 102
to its lower position. By this movement the
contact 34 carried by the arm 4 is moved.

the contact 74 is made to connect the brushes
39 and 76 and the arm 4 is carried away from
the lever 11 and over the lever 10 :thereby
depressing the lever 10 and raising the inner |,
end of the latch 14, if not already in that.'
position, so as to lock the lever 25 against
movement to its original position. In this
last named position of the lever 2 the
spring 6 tends to push it inwardly In a lon-

25, causing 1t to press against the latch 15
which 1s_still in engagement with it, held by
the weight of the parts 11, 13 and 22. The
lever 25 bemg so locked also locks the tappet

catised to circulate in the coils of the magnet
18 the armature 20 will be attracted and the.
fateh 15 will thereby be disengaged from the
lever 25 and under the influence of the spring
6, the lever 2 will be pushed into complete
reversed position. - This movement will act
on the link 3 and, through the bar 29, will
push the tappet bar into complete reversed
position. At the same time the lever 25 is
swung out of the vertical position to a.posi-
tion mclined ‘to the vertical cqual to that
shown, but on the opposite side of the ver-
tical. Inthis last named position of the lever
2 the brushes 113 and 117 are again elec-
trically connected. - |
- The movement from “reversed”” to “nor-
mal” 1s exactly similar to that just deseribed
and can be readily understood without fur-
ther description, ' -
In Iig. 4 the parts 44, 45, 46, 47, 48, 49
and 50 and 51 are parts of the well known
switch and lock movement which it will not

ciprocal motion is imparted to the bar 45 by
means of a reversible electrical motor 49
ceared to 1t by any suitable means. 1 have
shown in Fig. 4 a screw as being the means
empioyed for converting the rotary motion
of the armature into a loneitudinal move-
ment of the bar 45, o

An automatic eireuit controller for con- |
trolling the circuit to the switch operating
motor and the indication magnets is the-only |

¥

part of the apparatus needing special de-
scription. Asiswell known the bar 45 moves

longitudinally in one direction to close and

lock the rail switch and in the opposite . di-
rection to open and lock the switech. The
circult controller as shown comprises a bar
54, pivoted arms 55 and 56, contact plates 69
and 70, and brushes 61, 62, 63, 64, 65, 66 and

and 67, all contained in a case 58." The bar

54 1s connected rigidly to the bar 45 by
means of an arm 53, and slides in guides
formed in the case 58 as it follows the move-
ments of the bar 45. The bar 54 carries a
pin 57 which engages with jaws 109 and 110
formed on the arm 55, near one of the ex-
treme positions of said bar and with the
jaws 111 and 112 formed on the arm 56, near
the other extreme position. Brushes 61 and
05 are supported on a block 59.  The brushes

62 and 64 are supported 6n a block 60 and

the brushes 65, 66 and 67 are supported on a

| block 68. The blocks 59, 60 and 68 are
formed of insulating material and: are sup-

ported by the case 58. The contact plates
69 and 70 are carried by the arms 55 and 56
respectively and are insulated electrically
from the said arms. .

To describe the operation of the circuit
controller I will assume the spparatus as
shown in Iigs. 4 and 8, to be in the ‘““normal”’
position. In this position the contact plate
69 connects the brushes 61 and 63, and the
contact plate 70 connects the brushes 66 and

67, Immediately after the movement to-

wards “‘reverse” position begins, the pin 57
strikes the jaw 111 pushes it out of its path
and turns the arm 56 .on'its pivot so as to
carry the contact plate 70 away from the

brushes 66 and 67 and put it into connection
with the brushes 62 and 64. This move-

ment of the plate 70 is eflected before the
lock bolt 1s withdrawn from the lock rod 49.
Near the end of the movement of the bar 54
the pin 57 strikes the jaw 110 and turns the
arm 55 on 1ts pivot, which carries the contact
plate 69 away from the brushes 61 and 63

and puts 1t into connection with the brushes

65 and 67. This movement of the plate 69
1s made after the lock bolt has-entered the

lock rod 49 and the contact plate 69 is made

wide enough so that it connects the brushes
65 and 67 before it feaves the brushes 61 and

63. The movement of the arm 55 just

mentioned carries the jaw 109 into the return
path of the pin 57. It will be noticed from
the preceding that during the entire move-
ment except near the beginning and end, the
contact plate 69 has connected the brushes
61 and 63, and the contact plate 70 has con-
nected the brushes 62 and 64 and that the
brushes 65 and 66 have been disconnected
from the brush 67. |

In moving the switch to the “normal”
position the actions of the parts will be ex-
actly similar to those above deseribed and

70
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“can be 'r,eadi"ly,

‘been said in describing the ‘‘reverse’” move-
- ment., ~ ~ | |

I will now describe the electrical cOn‘ne'c-

tions between the apparatus in the cabin and
that at the switch and show how the move-

-ment of the switch is effected and indication
. of 1t§ position given, reference being made
. chiefly to Fig. 5. In this 77 is the armature

10

of the switch operating motor, 78 and 79 are

- field magnet energizing coils, 87 is a battery |

. of other source of electrical energy and 71 is

1b

- . the rail switch. ‘The parts are all shown in

the.‘‘normal” :position.

. -

- To reverse switch 71 its controllin'g'lever

-2 18 first pulled out to avoid the lug 8, this

.20

95

movement effecting the locking of other

conflicting levers as before described, and
then pushed down to its lower angular posi-
tion. The latter movement carries the con-
tact 34 away from the brushes 36 and 72 and
puts it into connection with the brushes 38
and 75 and carries'the contact 74 away from
the brushes 37 and 73 and puts it info con-
nection with the brushes 39 and 76. - In the

position of the lever now being considered

- the spring 6 tends to push it inwards but it is
locked against movement by the latch 15

80

39

~brush 61, wire 80, field coil 78, armature 77,

40

engaging with” the lever 25 as before de-
scribed. The brushes 39 and 76 being
- jolned by the contact 74 closes a circuit of
the battery
" said battery through wire 88, fuse 89, wire
90, brush 76, contact 74, brush 39, wires 96,

87 so that current flows from

93, magnet .17, wire 82, brush 63, contact 69,

wires 85 and 86 back to battery. This cur-
rent energizes the switch .operdating motor

and causes its armature to rotate and
through the intermediate gearing to move

the rail switch. Shortly after the com-

‘mencement of the movement: the contact

| -415..

70 is removed from the brushes 66 and 67
and |
and 64 as before described. This does not

open or close an- electric circuit with the

lever in the ‘‘reversed’ position and is oan

4 prelim’inary to a movement of the switc
1n the opposite direction and to forming the |
indication circuit. Near the end of the-
~movement now_ being _
tact plate 69 is separated from the brushes.

considered, the con-

61 and 63 and is put into connection with

55

the brushes 65 and 67 as before described.

This opens the ‘‘reverse’’ operating ecircuit

- above described, thereby stopping the flow

60

69

of current from the battery -through the

moter and forms the- indication ecircuit in- |-

cluding the field coils 78 and 79 and the in-
dication magnet 18 so that the current in-
duced in the said field coils by the decreasing
magnetism flows from field coil 79 through

wire 81, brush 62, contact 70, brush 64, wire
83, magnet 18, .wire 92, brush 75, contact 34,

| These currents flow aroun

placed so as to connect the brushes 62 |

- 887,287

understood from what has | brush 65, wire 80 to field coil 78, thence to
field -coil 79, the two coils being joined and.
i acting jointly to produce the current. The
current flowing in this last' named circuit -

energizes the indication magnet 18 causing
1t to attract 1ts armature and thereby causes

0

the disengagement of the latch 15 and lever

25 and releases the lever 2 and tappet 30 to --

go to full. “reverse” position as before
P s

described. - e
To throw the rail switech back to “nor-

_Qmal " position the lever 2 is put into its upper

angular position in which position the con-

tacts 34 and 74 stand as shown in Fig. 5.
This closes a circuit of the battery. 87 so that

current flows from said battery through wire -

88, tuse 89, wires 90, 91, brush 36, contact
34, brush 72, wires 95, 92, magnet 18, wire
83, brush 64, contact 70, brush 62; wire 81,
field coil 79, armature 77, wires 85, and 88

back to battery 87. This operating current

80

8F

flows through the field coil 79 while that be-

fore described for the “reverse’” movement
of the switch flowed through the field coil 78.

| g the field magnets
so as to magnetize them oppositely while

890

‘both flow through the armature 77 in the

same direction. The armature therefore ro- -

coil 79 is ’en'ergif;ed to that in which it would

I tates 1n.the opposite direction when the field~ -

rotate if the field coil 78 is energized. The

‘current in tlie last named circuit therefore
causes the armature to rotate so as to move:

the rail switch by means of the intermediate

earing, towards -the ‘“normial” position; 190

1

hortly after the movement commences the

contact 69 is moved from the briishes 65 and
67 and put into connection with the brushes =
61 and 63 and near the end of the movement - .

the contact 70 is moved from the brushes 62

_105 ]L

and 64 to the brushes 66 and 67.. The move-.~

‘ment of the contact 70 breaks the “normal”

QEEI‘&tiIlg “circuit, - the last .one "described:
above, and closes the indication circuit in- . .

cluding the field coils 78 and 79 and the in- -

110

dication magnet 17,;so that the Eﬁrr‘eilt in~
duced in the said field coils by the decreasing;
magnetism flows from field coil 78 througﬁ .
wire 80, brush 61, contact 69, brush 63, wire~ -

82, magnet 17, wire 93, brush 37, contact 74,

115

brush 73, wires 94, 84, brush 67, contact 70, =
brush 66, wire 81, field coils 79 and 78 to-bé-..

ginning: This current energizes the magnet" " -
17, .causi;i'g _i_t_ to attract the armature 19 and -

Dor =

iteh 14 from:-the 120
lever 25 which permits the lever.2 and tappet =~
30 to move into full ““normal’ position;:, .\«

It has before been mentioned that the con~.
tact plate 69 is wide enough to make contact ' .

with the brushes 65 and 67 biefore lea

R 'l

brush 38, wire 84, brush 67, contact 69, | dication circuit. " It also prevents arcing to &

¢
/

brushes 61 and 63.. The object of this is to
close the indication circuit before the operat-
ing circuit is opened and so permit ‘the fulf .
force of the induction to be spent in the ing: *=.
130

'12'5»‘ |

r N
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considerable extent at the break in the oper-
ating circuit.

connects. _
It will be noticed from the circuits de-

scrived above that the “reverse’ operating

current passes through the cotls of the mag-
4 i r o ' * * .

net 17. The object of this is to hold the

armature 19 and thus prevent the armature

20 being moved prematurely by a current in

the magnet 18 which is the indication mag--

net for the “reverse” movement. No cur-
rent can flow 1n the magnet 18 1n the *‘re-
verse”’ movement until the proper indica-
tion current is generated unless the 1ndica-

tion wire 84 should happen to be crossed

with the wire 86 or some wire connected to
it. 1f this should happen there would be a
shunt ‘around the switeh operating motor

“armature so that current would leave the
operating circuit at field coil 78 pass through

field coil 79, wire 81, brush 62, contact 70,
brush 64, wire 83, magnet 18, wire 92, brush
75, contact 34, brush 38, wire 84, thence
through the cross to wire 86 and to battery
87. Since.-the whole current the operating
current through the armature 77 and that
through the shunt just mentioned passes

through the magnet 17 and only the part
through the shunt through the magnet 18,

the magnet 18 cannot pull the armature
away from the magnet 17, and therefore can-
not give ‘an indication. Similarly in making
the “normal’ movement the operating cur-
rent goes through the coils of the magnet 18
for the same purpose. |

It has been noticed that during the entire

- movement except a small part near the be-

4.4

o0

THE 1
diretion of the field magnet over other meth-

start and move the switch perceptibly the.

GO

~whieh is proper since if the switch has not-
moved the lever should go home to corre- . :
65 spond with it.” Another advantage 1s that | other pole of the said source of energy, an.

einning or end of the movement the contact
69 connects the brushes 61 and 63 and the

eontact 70 connects the brushes 62 and 64.

By reference to the operating circuits traced
above 1t will be seen that this arrangement
makes it possible to change the direction of

rotation of the switch motor armature at will.

by merely changing the position of the corre-

sponding lever 2 at any time in the ““normal”

or “reverse” movement-except a small part
at the beginning of each movement. [This
exceptlon is umimportait since the part oi
the movement when the motor 15 not re-
versible is so small that the lock bolt will not
have been withdrawn from the lock rod. In
this connection one of the advantages of ob-
taining the indication current from the in-

ods is that if the lever has been moved by
mistake and before the armature has time to

mistake is discovered and the lever put back

an indication will be received and the lever:

can. be pushed home in its original position,

| The same remarks apply to
the contact 70 and the brushes with which 1t |

| the indication current is always of the same

strength no matter whether the armature 1s
running fast or slow.

e

The object of the circuit closer composed |

of the brushes 113, 117, the pins 114, 116,
and the strip 115 i1s the following: As before
noted the brushes 113 and 117 are electrically
connected when the lever 2 is in complete
““normal’” or ‘“‘reverse’’ position. When so
connected the brushes 28 and 73 are con-
nected to the common wire 86 through wire
98.
mon wire 86 to be connected to the negative
of the battery. Asone terminal of the switch

For convenience 1 will assume the com-

operating motor is permanently connected to.

the common wire the other terminal must be
connected to a wire from the positive to cause
rotation. Consequently, if current reaches
the motor on account of crossed wires the
wires crossed must be the next operative
wire of the motor in question and a wire from
the positive of the battery. In the posifion

of the apparatus shown in Iig. 5 the next op-
' If we as-

erative wire for switech 71 1s 82.

sume that the positively charged wire 83 1s

70

75

30

89

90

crossed with 82 a circuit of battery 87 would

be from said battery through wire 88, fuse
892 wires 90%* and 912, brush 362, contact
342 brush 72?2, wires 952, 92%, magnet 18%,
wire 832, the cross, wire 82, magnet 17, wire
93, brush 37, contact 74, brush 73, wires 94,

97, brush 113, wire 115, brush 117, and - wire

98 back to battery 87. This circuit would
be of such low resistance that the fuse 892
would be blown before current that would
reach the motor armature’ 77 would be ef-
fective in moving the switch 71. As all posi-

tive wires are provided with fuses at the point-

of connection with the positive bus bar the
result would be the same should any other
wire be crossed with 82. In the ‘‘reverse’”’
position of switch 71 the wire 83 1s the next
operative and 1s connected to the negative

‘through the magnet 18, wire 92, brush 75,

contact 34, brush 38, wire 97, brush 113, wire
115, brush 117, and wire 98, so that a cross
between it and any posttive wire would form

‘a short circuit that would blow the f se in the
positive wire crossed with 1t. o

Having thus deseribed my invention I

Patent— -
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laim as new and desire to secure by Letters,

1. In railway switching app@ratus, “‘th;e_:_ |

combination of a source of electric energy, a
switch operating motor having one termina
“of its.armature connected to the middle point

of the field coil or series of coils, suitable
mechanism actuated by the said motor tor

moving and locking the rail switch, a con-
. ductor connecting the other terminal of the 1

said armature with one pole of the source
of energy, two other conductors, & manual

1 120

125

two position circuit controller for connecting

either of said two other conductors with the

—_-

. .
—

130
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 automatic circuit controller actuated by said ] action of the field magnet of said motor oft

mechanism for connecting. the non-charged

- one of sald two other conductors to a ter-

3

10

minal of said field coil orseries of coils at the

beginning of the movement of said mechan-
1sm and for disconnecting the charged one of |

T

said two other conductors from the other

terminal of the said field coil or series of coils

at the end of the movement of said mechan-
1sm, substantially as and’ for the purpose

~ specified. -

15
- 20

- 30

2. In raillway switching apparatus, the
combination of a source of electric energﬁy,
- switchl-op‘eraifmg motor comprising two fie

coils, suitable mechanism actuated by the
sald motor for moving and locking the rail

switch, a manual controller, an automatic:
~controller actuated by said mechanism, a

switch operating circuit including one field

coll of the said motor and the said source of
‘energy, an indication ma,%net, and an indica-

tion circuit including a field coil of said motor

 and the coil of said indication magnet in
‘which current is ¢aused. to circulate by the
inductive action of the field magnet of the

said motor produced by the coil in the op-

~erating circuit on the said field coil in the
" - Indication circuit, substantially as and for

the purpose specified. - .
3. In railway: switching - apparatus, the

- combination of a source of electric energy, a

L
'

switch operating motor having one terminal

of its armature joined to the middle point of |

- the field winding and the other terminal con-

| :.F 35

nected to a pole of the source of enerey, sait-

able mechanism actuated by said motor for

~moving and locking the rail switch, a manual

- 40

two position circuit controlier for connecting
either terminal of said field winding with the

other pole of the said source of energy, an
‘indication magnet, and an automatic- con-

. ‘troller actuated by said mechanism for con-

- 45

field
purpose specified. ~ - . |
© 4. In railway switching .apparatus, the
combination with interlocking mechanism of

necting said indication magnet to and dis-

~ connecting said source of energy from said
winding, substantially as and for the

a switch operating motor comprising two

field coils, mechanism actuated by said motor
for moving and locking the rail switch ;-8

- .source of electric energy, two operating cir-
- cuits each of which includes a.field coii of the

motor, a two position cireyit controller, a

lever susceptible of an initial movement, a-

medial movement, and a final movement, a

latch - for "holding said lever against final
movement, an arm for causing said latch to

lock said lever, an indication magnet for dis-

60

- said magnet is generated by the inductive |

engaging said latch and releasing said lever,

an’' indication circuit including the coil of

sald magnet and a field coil of said switch
operating motor wherein current to energize

&
i

‘cludes the field. coil
_energized by

purpose specified. T
5. In railway switching apparatus the

combination with interlocking mechanism of -
a switch operating motor, mechanism actu-

ated by said motor for moving and locking

65

said field coil, substantially as and for the:

70

the rail switch, a source of electric energy, an -
operating circuit including said motor-and -

said source of energy, an indication circuit

in which current is caused to flow by the in-

ductive action of the field magnet on the

75

field coil of said motor, an automatic circuit .
controller actuated by said switch operating

mechanism, a lever having initial, medijal,

and final movements, a circuit controller
actuated by . ‘
lever, latches for locking said lever against

the medisl movement of said

80.

final movement, an arm for causing said

for causing the disengagement of said latches,
the said magnets having interlocked arma-

latches to lock said lever; electro- magnets

85

tures and being alternately one in the said

purpose specified. |

6. Inrallway switching apparatus the com-

operating circuit and the other in said indi-
cation circuit, substantially as and for the

90

bination with interlocking mechanism, of a

‘source of electric energy, a motor, switch op-
erating mechanisin actuated by said motor,

electrical connections between‘said “motor

and said source of energy, s lever having

95

mitial, medial and final movements, a latch

{ for locking said lever against final moyvement,
- an .arm to cause said lateh to lock said lever, -

an electro-magnet for causing the disengage-
ment of said latch, electrical connections be-

100

| tween sald magnet and the field coil of said

motor, and a circuit controller actuated by

the final movement of said lever for closing

the said motor on short circuit, substantially

as and for the purpose specified.

7. In a railway SWi‘tGILi _
combination of a mechanism operated by an
electric motor for moving switch rails, two
circuits and & source of electrical supply for

said motor each of which circuits comprise a _

106

hg apparatus, the

110

field coil of the motor and armature thereof,
a lever for controlling said circuit, & lock for

| said lever camprisinF_ an electro-magnet, and
e

a circuit for said electro-magnet which in-

of the motor and not

trical supply.

& In'a railway _SWitchi:ng aﬁparatﬁs:,"'the- |

combination of & mechanism operated by an
electric motor for moving
circuits and & sourcs of e
sald motor each of which circuits-eornprise a
fleld coil of the motor and the armature
thereof, 8 lever for controlling said circuits, a
lock for said lever comprising an electro-
magnet, a circuit for said. electro-magnet
which includes the field wil of the motor and

-switch rails, two
ectrical supply. for

115

current from the source of elec-

120

125
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not e#ergized from the source of electrical
supply, and a circuit controller operated upon
a complete movement of ‘the switch rails for
opening the circuit on the motor and for
closing a circuit on the electro-magnet of the
lock. | I

9. In a railway switching apparatus, the
combination of a mechanism operated by an
electric motor for moving switch rails, said
motor comprising at least two field eotls each
of which is in series with the armature of the

motor, circuits and a source of electrical sup-
ply for said motor, a manually operated cir-

cuit controller for said circuits, & lock for said
manually operated circuit controller com-

prising electro-magnetic means, and a eircuit -

for said electro-magnetic means which 1n-

 cludes a field coil of the motor and in which

20

circuit flows current generated by the induct-

ive action of the field magnet of the motor’

on the said field coil. - _
10. In a railway switehing apparatus, the

combination of a mechanism operated by an

25

30

36

electric motor for moving switeh rails, said

motor comprising at least two field cols each

of whieh is in sertes with the armature of the

motor, circuits and a source of electrical sup-
plty for said motor, a manual controller for
said circuits which controller when operated
closed the circuit for one of the field coils and
armature, a lock for said manual controller
comprising electro-magnets, and a circuit for
each electro-magnet which includes a -field
coil of the motor in which circuit current

flows generated by the inductive action of the

field magnet of the motor on the field coil of

- the motor. .

40

- of which is in series with the armature of the
motor, circuits and a source of electrical sup-

49

50

55

11. In a railway switching apparatus, thé_s

combination of a mechanism operated by an

electric motor for moving switch rails, said _
I circuits, a circuit controller, a lever suscepti-.

motor comprising at least two field coils each

ply for said motor, a manual controller for

said circuit, which controller when operated
closes the circuit for one of the field coils, a

lock for said manual controller comprises
electro-magnets and a circuit for each electro-
magnet which includes a field coil of the
motor in which circuit a current flows gen-

erated by the inductive action of the field

magnet of the motor on the field coil of the

‘motor, and a circuit controller operated from
the motor for opening the circuit on the
motor and inclosing the circuit including an

electro-magnet. :

12. In a railway switching apparatus, the
combination with a source of electric energy,

- " a switch operating motor having at least two

- 60

G5

field coils each of which 1s im series with the
armature and one terminal of the armature

connected to one pole of the source of energy,. |

suitable mechanism actuated by said motor

for moving the switch rails, a manual circult
controller operated by said manual control- |

| ler for short-circuiting the “motor

upon a
cross in the wires. ) -
- 13. In a railway switching apparatus, the
combination with an interlocking mechan-
ism, of a source of electric energy, a motor

. |.operated thereby for moving switch rails,

electrical connections between said motor
and said source of energy, a lever for con-
trolling said electrical connections, a latch

for locking said lever against final movement,
an electro-magnet for causing a disengage-

ment of said latch, electrical connections be-
tween said magnet and the field coils of said |

motor, and a circuit controller for short eir-
cuiting said motor upon a cross of wires,
14. In a railway switching apparatus, the

combination of a source of electric energy,

a switch operating -motor having at least two
field coils each of which is in series with the

t-armature, suitable mechanism actuated by
'said motor for moving switch rails, a con-

ductor for connecting one pole of the source

of electric energy with a coil, two other con-

70

75

a0

89

ductors, a manual controller for connecting

either of said conductors with the other pole
of the said source of energy with the motor,

90

and a circuit controller actuated by said

‘mechanism for connecting. the noncharged

one of said two other conductors to one:of

' said field coils at the beginning of the move-

ment of said mechanism and for disconnect-
ing the charged ‘one-of said two other con-

‘ductors from the other terminal of said field
“coil or series of coils at the end of the move-
‘ment of said mechanism. T

L

15. In a railway switching apparatus, the

tuated by said- motor for moving switch
rails, a souree of electric energy, operating

169

combination with interlocking mechanism of
| a switch operating motor, mechanism ac-

105

ble of initial movement, a (medial) move- -

ment, and a final movement, a latch for

holding said lever against final movement,

an indication magnet for disengaging said

latch and releasing said lever, an indication
circuit including the coil of said magnet and’

the field coil of 'said switch operating motor
wherein current to energize said magnet is

‘generated by the inductive action of the field

magnet of said motor on said field coil. .
16. The combination of a plurality of

motor actuated mechanisms for moving
larality of levers for con-

switch rails, a : .
trolling the supply of power to said mecharn-

“isms, each of said levers having a longitudi-
nal movement and an oscillatory movement,..
and - mechanical interlocking between said

levers which is released and locked by longi-
tudinal movements of the levers.

17. The combination=of electric mptor

. , ] Th
operative mechanisms for moving switch

rails, a source of electrical supply, connec-
tions between said supply and electric motors
of the méchanisms, levers for controlling the

110

71'15?
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final longitudinal

11:]1&{3112111{5 for switches and

connections, and circuit controllers operated

py the levers for short-circuiting the motors

qu'ﬂn 8 cross of wires between the source of
electric supply and the motors. -

18, The combination in an interlocking
signals with a plu-
relity of levers each having preliminary and
movements and an angular

~ movement between the preliminary and final

15

longitudinal movements, of mechanical in-
terlocking operated by the lever during its
preliminary and final longitudinal move-

ments.

- }9. The combination in ‘an interlocking
machine for switches and signals with a plu-
rality of levers each having preliminary and
final longitudinal movements and an angular

movemernt between the preliminary and final

. longitudinal movements, of mechanical inter-

20

25

locking operated by the lever during its pre-

luninary and final longitudinal movements,
and means for preventing angular move-
menis of the lever before making a longitudi-

nai movement. L
- 20. The combination in
machine for switches and
relity of levers 2.

an 'intérl{;cking
signals with a plu-
each having preliminary

“and final longitudinal movements and an an-

~ guisf movement between the two longitudi-

~ tudinal movement of & lever 2 the lever 25 is
‘moved $o a pogition to be engaged by the two
 datehes wh

0 lofigitudinal movement of L

means for operating

0 nat movements, of mechanical interlocking
opergted by each lever 2 during its prelimi-

nary and final longitudinal movements, and
an electric lock for each lever 2 comprising &
lsver 2 9, two latches and electro-magnetic

them, the arrangement
at upon the

being sueh { preliminary longi-

which. then act to prévent further

e lever 2 until

- 887,287

netic means.

machine for switches and signals with a plu-
rality of levers 2 each having preliminary
and final longitudinal movements and an an-
gular movement between the. two longitudi-

ment, mechanical interlocking operated by
longitudinal movements, and an electric lock

latches and electro-magnetic means for oper-
ating them the arrangement being such that
upon the preliminary longitudinal move-
ment of a lever 2 the lever 25 is-moved to a

nal movement of the lever 2 until either of
22. The combination in an’interlocking
machine for switches and

rality of levers 2 each provided with a slot, a
pivot for each lever 2-located in the slot of

4 -

Ing a lever 25 operated by each link, a pait of

 latches which act'to hold the lever 25 against
‘movement after its preliminary movement, -
moving each latch

to permit further movement of the lever 25

and an electromagnet for

‘with its lever 2. I

- ' JOHN.D. TAYLOR.
- Witnesses: ' S R
- W.M. DanrorTs,

M. H. Soree.

each lever 2 during its preliminary and final

for each lever 2 comprising a lever 25, two

position to be engaged by the two latches
which then act to prevent further longitudi-

either of them is moved by its. electrq'-ma_,g-

21. The combination in. an. interlocking

45

nal movements, of a circuit controller oper-
ated by the lever during its angular move-
50

55

60

them is moved byits electro-magnetic means.
signals of a plu-

each lever about which the lever has longitu- -
dinal and angular movements, a link of an'in-
terlocking mechanism associated with each -
lever, an electric lock for each lever compris-

70
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