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To all whom it may concern: " 10.5 of an ampere; or if the frequency  be

Be it known that 1, DaNiEL J. MoCarTHY, | changed to 100 eyeles, the current witl bo
of Wilkinshurg, Allegheny county, Pennsyl- | only 0.9 of an ampere.’ It can be seen from
vania, have invented a new and useful Fre- | this that either increasing or Jdecreasing the
5 quency-Relay, ol which the following is g full, | frequency catses the current to rapidly de- 60
clear, and exaet deseription, reference being | crease. It is on this principie that 1 depend
had to the accompanying drawing, forming | for making the relay operative at a given fre-
part of this specification, in which the figure | quency, and not operative at a frequency
is a perspective view showing one form of my,| greater or less than this given frequency.
10 invention. . | | ‘| In the drawing, I show: 2 relay having 65
- My invention relates to the class of relays | cores 2 and 3 of magnetic material, and
designed for use in circuits wherein twé or | which are preferably laminated.
more alternating electric currents of-différent | 4 and 5 are coils arranged to cause a Mag-
frequencies are employed. 1t 1s designetl to | netic flux in the cores 2 and 3, whose path 13
15 provide a selective ap aratus as betweenthe indicated by dotted hnes & and 62 The 70
currents of different E‘equ_encies, so that it | coils are arranged in two electric circuits
will operate on a current of predetermined connected to conductors 7 and 8 through
frequency, and be inoperative on currents of | both of which currents of different fre-
another flequency. , | . quencies are passing.. In the cireuit ol the
>0 The invention is based on the principle of | coil 5 1s placed a condenser 9; and the ca- 75
resonance; that is, on the balance that may | pacity of this condenser is preferably so ad-
be established between a capacity and a coil | justed in relation to the reactance of the
having self-induction when placed in an ai- coil 5, that at a given ifrequencey the electro-
ternating current circuit. It o eondenser | motive force and -cuirent are in phase or
and a coil having self-induction arq put in se- | nearly so, the current in coil 5 producing a 80
rios in an alternating current cireuit, the re-- ‘magnetic flux in the core &. The curremnt
setance of the condenscr will be oppesite to flowing in circuit through the coil 4 will lag
that of the inductance coil, and the relative hehind the electro-motive force, and conse-
magnitude of these two reactances may he | quently be out of phase with the current
20 made such that they will balance and cancel | flowing thiough the coil 5. "the flux induced 85
one another so that the current will flow in | in -the corp 2 will therefore lag bahind that
the circuit just as it would if it contained only | induced it the core 3; and if 2 vane or mov-
resistance. The condition necessary to ob- {-ahle element of conducting material be suh-
tain this balance is indicated LY the equation jected to the influence of these currents, the
] lag will cause a movement of such vane. 1 90

(1']) = [, p, where (¥ 1s the capacity of the | have shown such a vane at 10 which is piv-

- o otedd at 11, and moves -within registering

condenser, L the coefficient of the induction | lot- in the adjacent legs of the cores. - The
of the coil, and p. the coellicient depending | vane may be provided, with an arm 12

40 upon the Ifrequency. It can readily be seen | which closes contacts 4t-13, thus:completing 95
from this that a change in the value of p will | a local circuit 14 which may contain a source:
very greatly disturb the halance. If thig i of current and a signal or other device to he
balince is established for any given fre- ioperated. - o S

 quency, then any frequency greater or less | In order for the relay to operate there.

45 than this predetermined frequency will cause. |'must, flow through each of the two windings 100
che current to be very considerably roduced. |°a current of sufficient vaiue to produce the
To give a concrete example: Suppose the. desired magnetic flux in the cores and a de-
capacity to be 530 microfarads, the coeffi- | crease of the current value in either winding
cient of self-induction 13.3.millihenrys, the |-will render the relay inoperative,  'The con-

<0 rosistance 1 ohm, the electromotive foree 5 | denser or capactty which is in series with one 105
volts, and the frequency 69 eyeles persecond; | of the windings acts to‘réduce the value of
then 5 amperes will flow through the circuit. | the current flowing in this winding except

1t now, leaving tlie eiveult andl the electro- | that current has the predetermined fre-

motive force the same, the lrequeney be | quency whch will produce a state of reso-

changed to 25 eyeles, the curren . will be only | nance in the civeuit of this winding. 110
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The relay 19 so designed tha,t it will not | méni to opemt

be operated except by a current in the track
circait of predetermined irequency, being
inoperative on a current hmrmg 3) {rﬂqueney
o1 a different value, such as the ?)mpulble:m
current _e:;}f -am alieumhnr current electre

ratdroad,  While there may be a tendency
of the relay tn operate cn a current of a differ-

ent frequency than that of the predeter-

mined one, the coils of the relay will not re-
ceive suflicient cuirent to ope ate the mov-
able member or vane exceptl at the prede-
tmmmed irequency. Both the coils 4 and

5 are aimnuefi o have the same mduactance,
th@ s.,d_pacrttv G hﬂm o adiusted io suit the

coll 5

resulf

The ad vaniages of my nvenfion res
from the mmpiwwy and efiectiveness Gi the
selective relay, and its not b{-"‘l‘lg iable to be
O}Jerafed by unbatancing of the F_‘sil)p‘iﬂ&l{"m
current or by stray ﬂvrrem‘u

Lhe device is of special value for block S1g-
nai systems and may be used on electric raii-
roads having either altermating current or
direct currenf, or on steam mafdb 01‘ maﬁ
having. other means for propulsion of the
Cars,

Meany chan nges uay be made m the '%om

and arrange mmt Of tﬂﬂ ﬂmb the means e
circult, the movabls

obtaining the }ag tn ane
{Jlemwlu, ete., without departing from m y
Af_hwn‘t...eﬂ

I clanm:—

1. Ina wequeﬂuy ei,.ﬁ' two windings hav-
ing separme magnetic cores in which fluxes
are produced by current ilow: ng m said wind-

ings, a movable element subjected to the

combined influence &f the seid fluxes and
arranged to-muke a partiel revolution under

the combined sction of Loth thuxes, only, imd_

means {0 render the civeuit of {mﬁ of the
windings resonant under the nfluence of g
current f*z. 8, U3 6@%{5&‘2}31&@{3 irequency and £
preveat the flow of suficient curveni of By
other ireguency o ceupge the movabls sle-

CRICe

228,531

*103 oovable eloment being
lirection

arranged o move in the OPPosite ¢
deéner-

*vhen eithar one of the win ;;ng&: 18

glzed below a predefermined valae, substan- -

tiaily as described.

2- In a frequency relay, tw
ing separate magnetic cores in which fluxes
are produced bv the current fowling in said
windings, a movable @wn#e:ﬂ; subiected 6o
the combined influence of the fluxes and ar-
ranged to make a partial revolution u mder
such combined hmuencfs mm L COTLeTSAT
mdut‘ied in the circuit of one of the vandings
Lo render the same resonant under the 3?1?11*
of a current of a predete: m med fre-
quency and to prevent the flow of suflicipnt
current of any other ffequency to cause i:fw
movable element to 0 )U‘*ate, said movanle
element being arranged to move in the nn;m-—
site direction when either one of the windings
iS deénergized below a predetermined **alue

bqtaﬂtni}y as deseribed.

3. A lrequency relay naving two mndmgs
0f bubsml tinlly equal inductancé arranged
to produce fluxes, a movable element subn
}wted to the cgmbmed mfluences of -the
ﬂu
03 th@ windings resonant under the mfluence
of a current of a predetermined frequency,

L!:}mtul?ltiﬂiif 88 described.

A frequency relay having two wmdmgb
of ahb Mntm}iy equal mductance arranged
t0 pnmuee fluxes, a movable element sub-
jected to the co mbmm infiuence of the fluxes
and a condenser in the circuit of one of the
wmdu;gc' to render the same resonant uader
the wfiuence of o current of & predetermined
frequency, su bstsmma,ﬂy as described.

in testimony whersof, § have hereunto set
my hand. - |
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