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To all whom 1t may concern.:

Be it known that I, Wirriam MAacMiLLAN,
a subject of the King of Great Britain, and a
resident of the borough of Manhattan, of the
city of New York, in the county and State of
New York, have invented certain new and
useful Improvements in Klectromagnetic
Switches, of which the following is a specifi-
cation, reference being had to the accompa-
nying drawings, forming a part hereof.

One object of the invention is to provide
an electrically operated switch which shall be
particularly adapted for use upon electric
railroads, such as trolley roads and the like.
It is desirable to provide in connection with
such switch mechanism a means of locking
the switch tongue in both of its limiting po-
sitions so that it shall be prevented from re-
bounding or from working away for any rea-
son from the rail a,o*amst which it has been
turned.

The improved mechanism, accordingly,
embodies a locking mechanism for the switch

tongue, this locking mechanism being adapt-
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ed to lock the armature which moves the
switch tongue and being so related to the
rest of the switch operating mechanism as to
permit all of the parts to be operated prac-
tically simultaneously as is desired. The
parts thus operating substantially simulta-
neously or in extremely rapid succession, the
locking device reléases the armature, and the
armature is drawn and locked again ‘before a
rebound thereof can possibly occur.

The mvention also consists in embodying
the several electro magnetic devices consti-
tuting the entire mechamsm In such conven-
lent and compact form and in such simple
relation to a controlling and operating cir-
cuit as to make the operatwn of the switch
reliable and the manufacture and installa-
tion thereof comparatively simple.

In connection with the improved mechan-

1sm, moreover, an improved form of rheo-

stat has been devised whereby the total cur-
rent may be correctly pro ortloned between
the operating and contmﬁmo' circult to se-
cure the best results, and ad]usted from time
to time as conditions may require.

The accompanymg drawing shows in dia-
ecram the different parts of the switch and
their relation to each other.

In the diagram, the heavy lines mdloate -

what will be referred to as the operating cir-
cuit, such circuit running from one side of &

| to a rheostat b presently to be explained, to a

contact ¢, through a reciprocating core or bar
d throuoh one of the contacts ¢ and one of the
electro maﬂ'nets f
the dynamo a@. The controlling circuit also
starts from one side of the dynamo @ and
traverses the rheostat 6 from Whmh 1t 18 de-
livered to an armature ¢ and through a con-
tact A to an electro magnet 2. Ifrom the

electro magnet ¢ the controlling -circuit

traverses an electro magnet 7 and thence re-
turns to the other side of the dynamo a.

As soon as the controlling circuit 1s closed
through a switch £ the magnet 2 1s energized
and throws the remprocatmg bar d to the
left, as seen In the diagram. This bar nor-
mally locks the armature [ which moves the
switch tongue m through a link »n or the like,
the 1001{1110“ being effected through a projec-
tion upon “the rear end of the bar d which
stands in the path of the end of the armature
[. As soon however, as the bar d has been
drawn forward by the magnet 1, the pro-
jection upon the rear end Thereof is with-
drawn from the path of the armature [ and
at the same time the forward end of the bar
d closes the contact ¢ and completes the
operating circuit which energizes one or the
other of the electro magnets f and causes the
armature to move. Haldly though has the
electromagnet 1 become energized and drawn
forward the bar d, when this same magnet
loses its energy on account of becomlm'
shunted, for the electro magnet 7, bemg
enermzed at the same time and by the same
current as the.electro magnet 72, at once
moves the armature ¢ to open the 0peratmg
circuit at the contact h and close it again at a
contact o. 'This, as will be obvious, serves
to shunt the electro magnet 2 and causes the
current in the operatmw circult to traverse a
solenoid p which surrounds the reciprocating
bar d. The energization of the sa}i)enmd v,
which occurs as soon as the armature ¢ has
moved from the contact & to the contact o,
causes the bar d to be drawn back agamn to
1ts first position and to lock the armature [
which, as has been seen, 1s moved 1mme-
dla,tely upon the closmg of the operating
circutt at c.
tion of all of the parts, as soon as the switch
k 1s closed, 1s practically instantaneous.

The electro magnets ¢ and 7 being energized

at the same time cause the bar d and the
armature ¢ to be moved together, and the

dynamo a, or othersource of electrical energy, | bar d causes the operating circuit to be closed

It will be seen that the opera-
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at ¢ sufﬁciently ahead of the élosixig of the] 2. In an electro magnetid switch, the com-

controlling circuit at o to permit the arma-

ture ! to be fully thrown before the-bar d is
returned to its first or locking position by the

solenoid p. It will be seen from the diagram
that the contacts e and their connections

with the electro magnetic devices f will
cause these electro magnetic devices to be
energized alternately by the operating cir-
cuit so that each time the operating circuit 1s
closed, the armature will be moved m a di-
rection opposite to that in which it moved
upon the preceding operation. This, as will
be obvious, will move the switch tongue m
first in one direction and then m the other.

As embodied in practice, the controlling cir-
cult will be arranged so as to recetve current
upon the closing of the switch £ when the

car is nearing a switch. Ior this purpose

the trolley wire or third rail may be provided,

as usual, with an insulated section which sec-
tion is electrically connected with the trolley
wire or third rail, as the case may be, by a

‘connection which includes the controlling
circuit. In this way the motor @ of the car

can receive no current, when the trolley has

reached the insulated section, except such

current as passes through the controlling
circult of the electric switch mechanism.

Thus, as 1n common practice, the motorman
will not turn on the current if he wishes the

switch tongue to remain in. the position in

which he approaches it, but if, on the other

hand he desires to throw the switch, he will
permit the current to flow through the switch
and through the motor ¢ upon the car as he
approaches the switch and passes the insu-
Jlated section. o | _
Referring to the rheostat b, this device will

be seen to consist of two coils r and s of suit-

able resistance wire, and a conductor ¢ upon
which are two riders or slides v and ». The
current 1s delivered from the dynamo a to
the conductor ¢ and from the conductor ¢ to
the coils » and s, by means-of the riders
and v respectively, the coils r and s being m-
sulated from each other. These riders w
and v may be so adjusted upon the conductor
t as to place more or less resistance 1 either
the operating circuit or the controlling cir-
cuit, and the device offers a very practicable
and simple means of maintaming proper cur-
rent conditions within the switch operating
mechanism.

[ claim as my invention:—

1. In an electro magnetic switch, the com-

“bination of an operating circuit, a controlling

circuit, a locking device, means in the control-

. ling circuit for operating the locking device

60

ling circuit to cause the

to unlock the switch, means in the control-
ling circuit for operating the locking device
to lock the switeh, and means in the control-

irst named means

and the second named means to be operated

1n success1on.

——

bination of an operating circuit, means in the
operating circuit to operate a switch, a lock-
ing device for the switch, a controlling cir-
cuit, & magnetic device in the controlling cir-
cuit for operating said locking device to un-
Jock the switch, a magnetic device 1n the con-
trolling circuit for operating said locking de-

vice to lock the switch, and a magnetic device

in the controlling circuit for causing the first

named magnetic device and the second named

magnetic device to operate In succession.
- 3. In an electro magnetic switch, the com-
bination of an operating circuit, means in the

operating circuit to operate a switch, a lock-
ing device for the switch, a controlling cir-
cuit, a magnetic device in the controlhng

circuit for operating the locking device to un-

lock the switch, a magnetic device in the con-

trolling circuit for operating the locking de-

vice to lock the switch, and a magnetic de-

vice in the controlling circuit for cutting out
the first named magnetic device and throwing
in the second named magnetic device.

4. In an electro magnetic switch, the com-

bination of an operating circuit, means in the

operating circuit to operate a switch, a re-

ciprocating bar to lock the switch, a control-

‘ling circuit, means in the controlling circuit

to move the bar in one direction to unlock
the switch, means in the controlling circuit
to cause the bar to move in the opposite
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direction to lock the switch, and means in the .

controlling circuit to cause the first named

means and the second named means to be
‘operated in succession so that the bar will be

moved first to unlock the switch and then to
lock the switch again. '

5. In an electro magnetic switch, the

combination of an operating circuit, means In
the operating circuit to operate a switch, a

locking device for the switch, a controlling

circuit, a magnetic device in the controlling
circuit for operating the locking device to

unlock the switch, said locking device being
adapted when so operated to close the oper-

ating circuit, a magnetic devicein the control-
ling circuit for operating the locking device

to lock the switeh, said locking device being

adapted when so operated to open the oper-
ating circuit again, and a magnetic device In
the controlling circuit for cutting
first named magnetic device and throwing in
the second named magnetic device.

6. In an electro magnetic switch, the com-

bination of an armature for moving the

‘switch, an operating circuit, a magnetic de-~

vice in the operating circuit for moving the

“armature in one direction, a magnetic device

in the operating circuit for moving the arma-
ture in the opposite direction, means con-
trolled by the armature for throwing the

magnetic devices into operation alternately,

a locking device for the armature, a control-
ling circuit, & magnetic device in the control-

out the

100

105

110

115

120

125

130



10

19

20

20

30

30

40

897,215

ling circuit for operating the locking device
to unlock the armature, a magnetic device 1n
the controlling circuit for operating the lock-
ing device to lock the armature and a mag-
netic device in the controlling circuit for
causing the last two named magnetic devices
to be operated in succession.

7. In an electro magnetic switch, the com-
bination of an armature for moving the
switch, an operating circuit, a magnetic
device in the operating circuit for moving the

armature in one direction, a magnetic device

in the operating circuit for moving the arma-
ture in the opposite direction, means con-
trolled by the armature for throwing the
magnetic devices into operation alternately,
a locking device for the armature, a con-
trolling circuit, a magnetic device 1n the con-
trolling circuit for operating the locking
device to unlock the armature, said locking
device being adapted when so operated to
close the operating circuit, a magnetic de-
vice in the controlling circuit for operating the
locking device to lock the armature, said
locking device being adapted when so oper-
ated to open the operating circuit again, and
a magnetic device in the controlling circuit
for causing the last two named magnetic
devices to be operated in succession.

8. In an electro magnetic switch, the com-
bination of an armature for moving the
switch, an operating circuit, a magnetic
device in the operating circuit for moving the
armature in-one direction, a magnetic device
in the operating circuit for moving the arma-
ture in the opposite direction, contacts con-
trolled by the armature for throwing the
magnetic devices into operation alternately,
a reciprocating bar for locking the armature,
a controlling circuit, a magnetic device 1n the
controlling circuit for moving the bar in one
direction to unlock the armature, said bar
being adapted -when so moved to close the

operating circuit, a magnetic device in the |

3

controlling circuit for moving the bar in the

opposite direction to lock the armature, said

bar being adapted when so moved to open
the operating circuit again, and a magnetic
device in the controlling circuit for causing
the last two named magnetic devices to be
operated in succession.

9. In an electro magnetic switch, the com-
bination of an armature for moving the
switch, an operating circuit, a magnetic
device in the operating circuit for moving the
armature in one direction, a magnetic device
in the operating circuit for moving the arma-
ture in the opposite direction, contacts i the

operating circuit controlled by the armature

for throwing the magnetic devices into opera-
tion alternately, a reciprocating bar to lock
the armature, a controlling circuit, a solenoid
in the controlling circuit through which said
bar reciprocates, a magnetic device in the
controlling circuit to draw the bar forward to

unlock the armature, a contact 1n the operat-

ing circuit closed by the movement of said
bar, and a magnetic device in the controlling
circuit to cause the last mentioned magnetic
device and the solenoid to be energized 1n
Succession. |

10. The combination with a source of elec-
trical energy, of an electro magnetic switch
having an operating circuit, a controlling

circuit, and a rheostat, said rheostat having
a resistance coil for the operating circuit, a -
resistance coil for the controlling circuit, an

adjustable finger for each coil, a conductor
upon which said fingers are shidable to vary
the resistance in both circuits, and a means
to connect the source of electrical energy

with said conductor.

This specification signed and witnessed
this 28th day of January, A. D., 1908.
| WILLIAM MacMILLAN.
Signed in the presence of— B
Homer H. Syow,
Lucius E. VARNEY.
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