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completing the circuit.
magnet 7 1s energized and pulls up the shift-

SWITCHING DEVICE.

No. 883,701.
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Patented April 7, 1908.

1o all whom it may concern: _

Be it known that we, JaAmes A. Durry and
Oscar IrwiN, of the city of Pittsburg, Alle-
cheny county, Pennsylvania, have invented
a new and useful Switching Device, of which
the following is a full, clear, and exact de-
scription, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which— ' o

Figure 1 1s a diagrammatic view showing
the wiring system and mechanical connec-
tions of our improved switching device and
Ig. 2 1s a detall view showing a portion of
the insulation. | -- |

Our invention relates to the switch mech-
anism of railroads especially street cars, but
1t may be adapted to steam railroads or any
tra:qus containing switches. ” '

electrical mechanism by which the operator

on the car may throw the switch or leave it
1 1ts position; and further to automatically

lock the switch after it is thrown and until
after the car has passed it. '

of the switch and indicate to the operator

whether or not he wishes to shift it.

It is also designed to supply current to the
car motor during the time that the switch is

being shifted, and also during the time that
~ the switch 1s held in locked

after the car has passed it. =
It 1s further designed to arrange the signal
mechanism in such a manner that accidental

shifting of the switch will shift the signals so

that they will always indicate its position.
In the drawings 2 is the general feed wire

and 3 the trolley wire having a dead section 4

extending from a’ to b and which is fed

through wire 5 leading down and having a
branch 6 which leads through the solenoid 7

and back through wire 8 to the section 4.
When the car trolley 9 bears on the dead
section and the car controller is in the on po-
sition, the current flows from the dead sec-
tion down through the trolley, through the
head switch 10, through the controller 11 and
then through the motor 12 and to the rail 13,
In this case the

ing device which throws the two-point
switch 14 and thus shifts the current from

one to the other of the electro-magnets 15
and 16 when the trolley wheel 9 passes on to

ne object of the invention is to provide

- It is further designed to provide signal
mechanism which will indicate the position

position until

the section 17 of the trolley wire. The cur-

rent through these magnets actuates the

switch. It will here be explained that so

long as the trolley is on the section 4, the

‘magnet 7 1s energized, but there is no current

passing through either of the magnets 15 and
16.  When the trolley leaves the section 4
and engages the section 17, then the magnet
7 1s deénergized, and one or the other of the

lows: wire 5, post 18, switch member 14,
contact 19, wire 20, magnet 16, wire 21, trol-

| ley section 17, trolley 9 (which is now on the
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‘magnets 15 and 16 is energized. When the
' magnet 16 1s energized, the circuit 1s as fol-
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trolley section 17), car circuit and thence to = -

the rail 13.

- If the motorman does not desire to ﬁhrow
the switch point he shuts off the controller as

he passes on to the dead section 4 and runs
over this short section without power. In-

this case there is '‘no circuit completed
through the magnet 7 and when he passes

75

the section 4 and enters on the trolley section

17 the switch point 1s automatically locked

through the wire 5 down to the post 18,
thence to the contact 19, and from the con-
tact 19 through wire 20 to the electro-mag-
net 16. It then flows from the magnet 16

0
In position. - In this case the current flows - -

85

through the wire 21 to the section insulator -

17 extending between points a and b, thus
feeding this trolley section. This Frevents

jarring over of the switch point, and as soon
90
and entered the section 17, the current will -

as the operator has passed over the section 4

lock the switch point and hold 1t locked until

the car has entirely passed the switch. In

case he wishes to throw the switch point, he
leavesthe controller on and the electric switch

member 14 i1s thrown over while he i1s on the

section 4, thereby shifting the current from
one to the other of the electro-magnets 15

and 16 when the trolley wheel 9 reaches the

trolley wire section 17, whereupon the switch
point 1s thrown; locking of the electric
switch point then takes place the same as
above while the trolley remains on the sec-
tion 17. The section 17 is of such length,
that the car will be entirely past the switch
before the trolley leaves this section.
passing the section 17 the switch point and
the system are left free to be operated by the
next car in any direction desired.

The shifting or reversing device by which

After
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the electric switch member 14 is actuated -
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consists in the form shown of a peculiar me-
chanical movement by which the electric

connections to the magnets 15 and 16 are.

changed so that the current is shifted from
one magnet to the other whenever the arma-
ture 22 of magnet 7 is drawn upwardly.

This armature 1s connected at 1ts lower end
by pivotal link 23 with a triangular pivot
lifter 24 ‘having at opposite sides projecting
hooks or catches 25. These hooks 25 coact
with the upper hooked shape portions 26 ot
two hooked bars 27 pivotally connected at

their lower ends to the switch 14 at opposite
sides of its pivot. The upper ends 26 of the

s hooked bars are provided with laterally pro-

- jecting rollers which ride over the curved sur-
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faces of loosely pivoted latches 28. These
latches are pivoted within slots in the plate
29 and are normally held in the position
shown, by spiral springs surrounding their

pivots and exerting a spring pressure upon

them. Upon the plate 29 1s a contact 19’
similar to the contact 19 and having a wire
20’ leading to the solenoid '15. From this
solenoid the wire 21’ leads to the wire 21.

The specific construction and mounting ot
the member 24 is fully shown and described
in our prior patent Number 770,456, to
which regerence 1s had for a complete under-
standing of the manner of operation of this
element. .

The armatures 30 of magnets 15 and 16
are pivotally connected to the opposite
pawls of a two-armed switch 31 having at
opposite ends metal plates 32 with knives 33
arranged to alternately engage with the con-
tact points 34 and 34’. The pivotal connec-
tion between the armature and the switch 1s
shown in Fig. 2, the armature having a
forked end with a pivot bolt 35 extending
through an insulating bushing, and the plate
32 being insulated from the lever by the 1n-
sulating layer 36. The lever 31 is centrally

pivoted and the one side is connected to the

pivotal Iink 37 which leads to the switch
mechanism. In the form shown a bell
crank lever 38 has one arm connected to the
link 37, the other arm being pivotally con-
nected with the link 39 leading to the switch,
but the connection between the lever 31 and
the switch may be arranged in any desirable
manner. The part 31 serves two functions.

- In 1ts lever function it actuates the switch

point; and in its electrical Tunction 1t serves
to actuate the signal mechanism which 1ndi-
cates the position of the switch.

The signal mechanism in the form shown
consists of semaphore arms 40 and 40" which
are pivoted at 41 and 41’ respectively and
provided with lever arms carrying colored
clobes or glasses 42 and 42’.

From the contact point 34 the wire 43
leads through an electric lamp 44 thence
through a solenoid 45 and to the wire 46 lead-
ing to the rail.

Similarly from the point 34" |

|
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the wire 43" leads through the lamp 447
thence through the solenoid 45" and to the
wire 46. The solenoids are preferably piv-

oted and their armatures are connected to
the semaphore arms by links 47 and 47’ re-
spectively. When the switch 31 is in the po-

sition shown the solenoid 45" 1s energized and
draws down the semaphore arm at the same
time bringing the colored globe over the

lamp which i1s now energized and gives a
When the switch 31 1s shifted the °

light.
arm 40’ is released and will be lifted by the
weight of the globe end of the lever, at the
same time the magnet 45 is energized and is

drawn down thus indicating the shifting of -

the switeh.

In order that the lights or semaphore arms
shall indicate the position of the switch i
case it is accidentally moved either by a car-
riage or a mischievous boy, we provide a sys-
tem of connections which will shift the mdi-
cators so that they will always show the posi-
tion of the switch even if it 1s operated with-
out energizing the magnets. For this pur-

pose the wires 48 and 48’ connect the con- .

tacts 19 and 19’ respectively with the insu-
lated plates 32 upon the lever 31. With
these additional connections, if the switch 1s
accldentally moved a certain distance, the
lever 31 will be shifted out of contact with the
contact points 34 and 34’. In this case both
of the magnets 45 and 45 will be deéner-
oized and the semaphore arms or hghts will
take a position under gravity showing that
the switch is between its normal positions,
If theswitchis accidentally moved to the other
osition the knife at the other end of the
Fever 31 will engage the other contact and
shift the signals so that the proper signal will
agaln show for this position of the switch.
The signals above described are shown as in
shunt with the magnets; they may however
be placed in series, one with each magnet.

To provide another signal which shall show
the position of the automatic reversing de-
vice In case of accidental throwing of the
switch, we provide the two-armed signal
lever 49 having colored glasses at each end
and connected to the lever 14 by chains 50.
The ends of the lever 49 swing over the outer
lamps 51 and show different colored lights
for different positions of the reversing device.
If all points are normal the light of signal 49
and the switch point semaphores will be
alike.

The advantages of our invention will be
obvious to those skilled in the art. In the
normal action of the device the operator on a
car approaching the switch can determine
from the visual signal whether the switch is
in the desired position or not. If not he re-
tains the controlier in the on-position and the
current energizing the magnet 7 as he enters
the dead section 4 will shift the switch just
before the car reaches it. In either case
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whether he actuates the switch or not, the

current passing through one of the magnets,
15 and 16 will lock the switch in its position
until after the car has passed it, the trolley:
then traveling on the section 17. After.
passing this section 17 the switch 1s unlocked
and is ready for the next car. lach time |
that the solenoid 7 is actuated the rail switeh

will be shifted. If the operator shilts the
switch the car will receive the current
throughout the dead section and m any case

will receive current after passing the section

4. 'The signals show for either day or night
work, the position of the rail switch, whether
in either extreme position or accidentally left
between these positions; and the mdication
will be correct even though the switch be
accidentally ‘moved. Theé locking of the
switch 1s an important feature since 1t pre-

vents tilting over of the switch pomnt and re-

sulting accidents, and this locking 1s auto-
matically effected. - |

- *

Many variations may be made in the form

and arrangement of the electric connections,

the connecting mechanism, the visual signals,

- We claim :— . _
1. In an electric switching apparatus, a

track having a switch and switch shifting

mechanism and a trolley wire having two

 insulated sections, one of said sections hav-
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ing electrical connections arranged to actuate
the switch shifting mechanism and the other
section having electric connections arranged
to control the action of the first-named sec-
tion; substantially as described. |

2. In an electric switching mechanism a
trolley wire having an insulated feed section,
a car having a traveling contact therefor,

electric switch - point - throwilng means, a-

magnet receiving current through the 1n-
sulated section, means controlled by said
magnet for reversing the action of the switch-
point throwing means, means for indicating

the position of the switech and hand mechan-

ism for controlling the energizing of the mag-
net; substantially as described. .

3. In an electric switching device a switch-
ing mechanism having two electro-magnets

arranged to throw the switch, means for

indicating the position of the switch, an-in-
sulated section for the traveling contact and
a current-changing device connected with
the electric switch for the two magnets and
arranged to change the current thereto
when the changing device is actuated; sub-
stantially as described. o

4. A switch having electro - mechanical
means for operating it from a car and having
signal mechanism arranged to indicate the

position of the switch and electrical con- |
nections arranged to shift the signal device

when the switch is shifted; substantially as

- deseribed. |

5. In switching mechanism, a pair of in-

l

b
!

| the signals to the o

“dependent signals, each arranged to indi-
‘cate a position of the switch and including
‘an electric lamp and a semaphore arm, an
‘electro-magnetic mechanism for shifting
_each semaphore when the switch 1s shifted
and energize the respective lamps according
to the position into which the switch 1s
‘shifted, substantially as described.

6. In switching apparatus an insulated
section for a traveling contact having elec-
‘trical connections arranged to shift the
switech, a set of signals, and separate electro-

magnetic means for shifting each of the

K:3
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signals when the switch 1s shifted; substan-

tially as described.

7. In electric - switching mechanism an
electro-magnet, an electro-mechanical cur-
rent-changing device and a current-changing
switch arranged to be shifted thereby when-

ever the magnet 1s energized, and means

controlled indirectly by the current-chang-
ing switch for indicating the position of the

track switch; substantially as described.
- 8. In electric switching apparatus
electro-magnetic device arranged to throw
the switch, means for indicating the position

of the switch, a current-changing electric
switch for the electro-magnetic device and
an electro-magnet arranged to actuate, the -

electric switch, when it 1s energized; sub-
stantially as described. _
9. In electric switching mechanism an

insulated section, an electro-magnet con-

nected to sald section, a current-changing
electric switch arranged to be changed when

1)
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the magnet is energized, an electric switch ~

actuating device controlled by the electric
switch, and means for indicating the posi-
tion of the switch; substantially as described.

10. In switching apparatus an electro
magnetic apparatus for throwing the switch,
means for indicating the position of the
switch and means for supplying the current.
to energize said apparatus and lock the
switch while the car 1s passing; substan-
tially as described. -'

11. In switching apparatus an insulated
feed section, electro-magnetic mechanism

arranged to shift the switch, switch-signals

having electric connections arranged to
shift them when the switch 1s shifted, and
means for shifting said signals when the

switch 1s accidentally shifted; substantially

as described. |

12. In switching apparatus a pair of elec-
trically operated switching signals arranged
to show the position of the switch and means
for shifting said signals to an off position to
indicate intermediate positions of the switch;
substantially as described. _ o
'13. In switching mechanism a pair of

signals, electric connection arranged to shift

the signals to show the positions of the
switch, and connections arranged to throw
positions for mterme-
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diate positions of the switch; substantially
as described. _

-14. The combination of a switch and
electro - mechanical signal mechanism ar-
ranged to indicate the position of the switch,
sald mechanism comprising a trolley wire
having an insulated feed section, a car hav-
Ing a traveling contact therefor, a magnet
recelving current through the insulated sec-
tion and having a reversing device arranged
to shift the circuits of the signal mechanism,

and means for controlling the energizing of |

the magnet; substantially as described.

15. The combination of a switch and
electro-magnetic signal mechanism arranged
to indicate the position of the switch, said

............
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mechanism comprising a trolley wire having
two 1nsulated sections, one of said sections
connected to a circuitt which contains a re-
versing switch and a magnet controlling
the circuits of the signal mechanism, and
the other section connected to a circuit
which contains a magnet arranged to actuate
sald reversing switch.

In testimony whereof, we have hereunto

set, our hands.

JAMES A. DUFFY.
OSCAR TRWIN.

Witnesses:
' C. D. ARMSTRONG,
M. FrrzstMMONS.
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