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To all whom it maly concern:

Beitknown that I, JAMES SHALER HODGES,
o citizen of the United States, residing at
Troy, in the county of Rensselaer and the
State of New York, have invented a new and
useful Improvement 1o Electromagnetic De-
vices, of which the following is a specifica-
tion. | : |
My inveuntion relates to that class of elee-
tromagnetic devices which are intended to

perform the same fiinction upon the passage

of an operating-current in either direction
and which should continue to perform the
game function during the time of reversal of

the current, and has for its object maintain- |

ing the continuity cf electromagnetic action

during said time of reversal of current.
Of the above devices the so-called *¢ slow-

acting” relay is a type, and I have selected

it as adapted to show the principle underly-

ing my invention, but I do not confine the

25

scope of application solely to thisorany other
gpecialtype. As heretofore constructed, slow-
aeting relays consist of an electromagnet with
single magnetic cireuit wound with one or
more coils, and which when energized at-
tracta movablearmature, thereby controlling
other apparatus. During reversal of the ex-

" citing-current the release of the armature is
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delayed by mechanical or other means until
the magnet has been deénergized and again
oxcited. There must, however, necessarily
be an’instant when no attraction is exerted
by the poles on the armature—z. €., there is
2 cessation of the action of the electromag-

netic device. By embodying the principle

of my invention in such a relay there will |

at a1l times during the reversal of the excit-
ing-current be an attraction bétween the ar-
matare and the electromagnet, as will be
avident from the drawingsand the follawing
description. -

In Figure 1 I haveshown the form of elec-
tromagnet M which I prefer to use, consist-
ing of asingle yoke Y, armature D, and cores
A’ A% A3, On cores A'and A2 gre wound ex-
eiting-coils C' C?, connected through the pole-
changer or current-reverser E to battery D.
Figs. 2 and 3 show other forms which the de-
viee may take, and in Fig. 4 the form shown

in Fig 1 is shown applied t0 a signaling eir- | Angeme!
-~ cases the magnetic circil

cuit for railways.
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Considering Fig. 1, th

to move on the

| will close a local
1, bell ¥, and battery G.
will when thrown oV

o armature D is {ree

pivot d and when attracted

circuit through contact-point
The pole-changer E
or reverse the polarity

of the circuit, including coils C’ and C% and

consequently the

currents. It is

net M has three magn
prising the yoke Y,
pair of cores A" A¢or A?
A', and that one or mnore o
circuits will be ene
vent flowing in either of

and thav unless

direction of the exciting-
evident that the electromag-
etic eircuits each com-
armature 1), and one
and A% or A%and
f these magnetic
reized if there beany cur-
the coils C' or C,

the currents in both coils are

.

zero a pull will be exerted on the armature

7). The coils C'.and C*are s
that the ¢ time -constant” o
than that of C®*—that 18,
ditions operating to reverse
in (' will require a longer

than that in C2

The operation wi
with the pole-chan cer Ein

current.is passi

(2, and the armature D ishe

changer whel

contacts first short-circuits 1
(% by bridging
and then reverses the polar

The currenisin

proportioned
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C' is greater 7o

with the same con-
the currents that
time to change

ng through both coils C' and

thrown over

the confact -

1d up. The pole-

onto the other

11 be as follows: -Starting 75
the position shown,

he coils C' and 8¢

points a and ¢

ity of the battery.

G’ and C* will not reverse in-

stantly, but that in C? will
greater rate, and consequently will pass
through zero before that in ¢’ and will have
reversed when that in C' 18 passing through
means there will always be

coro. Dy this

current in one or O
consequentiy an atvra

D and electromagnet. M.
show two of the many forms

Figs. 2 and 3

:n which the prineiple may be
shows two electromagnets M’ and M? with

separate armatures D' and D?, arranged to

close a localeircu
f' or j* when either or

attracted. In Fig. 3 are
magnets M' M,

cuit. The other

¢change at the

ther of the two coils, and
ction between armaturo

utilized. Yig. 2

it through the contact-points
both armaftures are
shown two electro-

acting on the same armature
D' and through ifs means closing a local eit-

refer to parts which perform
tions in each arrangement.

lettors in all three figures

Qo
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the same fune- .

In these latter

tg are only two, and
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these separate; but if the donstants of the ! vies M*isenergized and the polarity of track-

coils C' and C? be so adjusted and the coils

80 connected that at least one of the said

nagnetic eircuits is energized at every in-
5 .stant during reversal of the total ecurrent the
action of the device as a whole depends upon
the priuciple ¢ my invention.

In Fig. 1, I have shown the pole-changer E
withthecontaetsa,b,and carranged sothatthe
circuit of the electromagnet M is not cnened,
but is shert - cirenited momentarily as the
- pole-changeroperates. Thisis not, however,

essential to successful operation, as the ar-
rangement shown in Figs. 2 and 3 will pro-
duce the desired rasults, and it is immaterial
how the change in polarity is accomplished.
The local circuit through fF G D shown
may of course be replaced by any mechanism,
electrical or otherwise, eontrolled by the ar-
mature. Anymethod known.to the art may
be employed to adjust the
the coils—for example, altering the resist-
ance or the self-induction of the coils, in-
serting a condenser, or by the use of exter-
nal resistances, seecondary coils, &e., or coils
may be wound on ail three cores or more cores
employed, with. coils or without, and various
other arrangements—without departing from
- the principle of iy invention, .
30. In Fig. 4 a device of the above description
13 shown in connection with an antomatic
block-signaling system with overlap.
1 are four blocks of a track of which blocks
2, 3, and 4 are |
63.6+. The track-circuit 2 includes s bat-
tery 13, a pole-changer K, a polarized relay

2, and a neutral device M, constructed in

accordance with my invention. When po-
larized relay 72 is energized by current in
proper direction, which will be when device
M®isenergized,alocal civcuit is closed through
contact - point 82, battery 92, aud signal 62
thereby put “‘clear.” . The neutral device M
through its armature operates the pole-
changer, thereby controlling the direction
of current from battery
the further end of which are the same eon-
nections as shown for bloek’ 2. So in block
3 we bave included in track- circuit bat-
tery 14, pole-changer E® polarized relay 73,
neutral deviece M3, the last controlling pole
changer E, and thereby the direction of cur-
rent in track-cirenit 2 and the action of po-
larized relay 72. At 5 is shown a pair of
55 wheels short-cireniting track- circuit 4 and
deénergizing polarized relay 74 and neutral

- device- M*, the former putting signal 64 to
- ‘“danger” and the latter reversing carrent in

* watrack-cireuit 3 and opening polarized relay
6o 73,.80 putting signal 63 to ‘““danger.” 'The
operation of the system may readily be fol-
lowed from the drawings, and it will be seen

‘that blocks 2, 3, and 4 serve ag overlaps for

blocks 1, 2, and 3, respectively. The opera-
- 65 tion of the device M and the value of my in-
vention will be seen when considering that as
a train passes out of block 4 the neutral de-
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time-constants of |

protected by the signals 62

|

123

10 1n eircuit 1, g4

4

|

[.
!

cireuit 3 reverses, thereby through pclarized
relay clearing signal 63. The same operation
reverses -the direction of current in neutral
device M3 and should its armature drop for

an instant track-cireuit 2 would be raoversed,

signal 62 would go to ““danger,” and a cimi-
Iar failure on the part of device M would
send a false danger indication back another
block. If, however, M3 M, &e., are con-
structed on the principle of my invention,

their action will be continuous throughout

the reversal of current, and the indieations of
signals controlled by them will not be affected
by a sudden change in polarity.

I donot confine the scope of application of
the invention to the above system, asdt is evi-
dent that its utility is equally great in con-
nection with any system of signaling where

| two indications are to be given over one eir-
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cuit, whether track or signal circuit. For

instance, in a system protected by home and
distant signals the pole-changer may be op-

erated by the advance home and the polarized

relay control the distant signal while the neu-
tral device controls the home. A little con-
sideration will -also show its application to
normal danger or normal clear systems, while
the polarized relay may be replaced by any
device responsive solely to current in one Qi-
rection only in the track or signaling circuit.

Electromagnetic devices with delayed ac-
tion have been produced and are in use, but
none of them depend for their action on caus-

ing the magnetization of the various partsof-
- the device so to change that there is no time

during the change from positive to negative
excitation when every part is demagnetized.
What I therefore claim, and desire to se:
cure by Letters Patent, is— . |
1. An electromagnetic device adapted to
produce a unidirectional effect while the ex-

citing current varies from a positive to s nega-
tive maximum, and comprising electrie ecir-
cuits or different time-constants and a plua-.
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rality of magnetic circuits, such magnetic ¢ir-

cuits being controlled by such -electric eir-
cuits, -
2. An electromagnetic device having elec-

tric circuits of different time-constants and a -

plurality of magnetic circuits, such magnetic
circuits being controlled by such eleetrie cir-
cuits, in combination with means for revers-
ing the polarity of such device.

3. Anelectromagnetic device comprising a
plurality of electric circuits and a plurality of
magnetic cireunits, each magnetic cirenitinter-

linked with one or more of the electric cireuits,

such circuits having different time-constanis
so that all of the magnetie circuits are not de-

magnetized at the same instant while the to--

tal operating-current varies from a pesitive
to a negative maximum.

4. An electromagnetic device comprising.a
plurality of elactrie circuits and a plnrality of
magnetic eirenits, each magnetic circuitinter-
linked with one or more of the electric eirenits,

115

120

125'

130



5

10

.15

20

714,004 . 3

such cireuits having different time-constants
so that all of the magnetic circuits are not de-
magnetized at the same instant while the to-
tal operating-current varies from a positive
to a negative maximum, in combination with
mesns for reversing the polarity of such de-
vice. | | - |

5. An electromagnetic device comprising a

plurality of electric cireuits having different

time-constants, and a plurality of magnetic
cireunits, each magnetic eircuit interlinked
with one or more of the electric circults, In

combination with means for reversing the po-
larity of the device.

6. An electromagnetic device having excit-
ing-coils of different time-constants and mag-
netic parts constructed to form a plurality of

magnetic circuits under the control of such
coils, in combination with means for revers-

ing the direction of current fiowing through-

such ecoils. |

7. An electromagnet consisting of three
cores or limbs of magnetic material in mag-
netic contact with one anotherat one end, and
at the other each presenting a.free end, and
exciting-coils wound on two of said limbs or

cores; said coils having di fferent electromag- |

netic time-constants. | -
8. In combination, an electromagnet con-

" 20 sisting of three cores orlimbs of magnotic ma-

terial fn magnetic contact with one another

at one end, and at the other each presenting
g free end,and exciting-coils wound on two
limbs; and a single armature S0 disposed as
to be attracted when currant flows
or both said exciting-coils. |

9. An electromagnetic device comprising

| three cores of magnetic inaterial in magnetic

contact with one another ab ¢ne end and at

exciting - coils of different time-constants
wound on two of said cores, in combination

in either

the other end each presenting a free end, and 40

with a pole-changer constructed 10 Teverse .

the direction of eurrent flowing through such
coils. | ]

10. An electromagnetic device comprising
exciting-coils having different time-constants

‘and magnetic parts construeted to form a plu-

rality of magnetic cirenits under the con brol
of such exeiting - coils, a source of electric
energy, and a
flow of current from the source ol elecirie
enorgy to the exciting-ccils and conatriocter!
to effect the reversing movement withoue
opening the circuit of the
energy by short-circuiting the exciting-colis
during the reversing movement. |

JAMES SHALER HODGES.

Witnesses.
JOHEN FERGUSON,
C. H. TOLHUNT.
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