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To all whom it may concern: 
Be it known that I, LEMUEL FREDERIC 

HowARD, a citizen of the United States, re 
siding at Edgewood Park, in the county of 

5 Allegheny and State of Pennsylvania, have 
invented certain new and useful Improve 
ments in Alternating - Current - Translating 
Deyices, of which the following is a specifi 
cation. 10 My invention relates to alternating cur 
rent translating devices, for example, relays 
for use in railway signaling systems, and 
especially to signaling systems employing 
alternating signaling current track circuits 

15 applied to electric railways wherein the 
track rails thereof are included in and 
form part of the return path or circuit for 
the car propulsion current. - 
My invention is particularly adapted for 

20 electric railways the motor cars of which 
are propelled by alternating current. 
I will describe an alternating current 

translating device in the form of a relay. 
embodying my invention, and then point 

25 out the novel features thereof in claims. In the accompanying drawings,. Figure 1 
is a view in side elevation of a relay em 
bodying my invention. Fig. 2 is a top view 
of the relayef Fig. 1. Fig. 3 is a side eleva 

30 tion of the relay of Fig. 1, but in a dif 
ferent vertical plane. 

Similar letters of reference designate cor 
responding parts in all of the figures. 
My invention comprises in an alternating 

85 current translating E, (for example a 
relay) a core having a winding or windings 
and two sets of poles which act upon a vane 
by induction to produce opposite or reverse. 
movements of the vane. One set of poles 

40 has associated with it suitable means, which 
when an alternating current of one fre 
quency is traversing the coil produces a 
turning movement of the vane in one direc 
tion. The other set of poles has associated 

45 with it suitable means, which when an alter 
nating current of another frequency is trav 
ersing the coil, produces a turning move 
ment of the yane in an opposite or reverse 
direction. When alternating currents of 

50 both frequencies are traversing the coil 
simultaneously the direction of turning 
moyement of the vane is dependent upon 
which, alternating current is dominant in 
the coil. The vane in its movements is made 

to performany desired work. For example, 55 
in a relay the opposite or reverse movements 
of the vane are availed of to open and close 
contacts in one or more circuits. The vane : 
is so mounted or has associated with it suit 
able means to return it to a position to open 60 
the contacts when neither of the alternating 
currents is traversing the coil. . 

Referring now to Figs. 1 to 3, the relay 
comprises a core A, an energizing coil or 
coils B, and a vane or armature C. The 85 
core is made of a number of rectangular 
shaped laminations having what I term two 
outside legs a, a, and a middle leg a' on 
which the coil or coils B are placed. The 
outside legs are split to form air gaps and 70 
poles C, C and C and C. The end por 
tions of the poles Cand C are larger than 
the end portions of the poles C and C° and 
this may be accomplished by providing lat 
eral extensions a on these poles. With this 75 
form of core two magnetic circuits are pro 
vided, one through the poles C, C and 
middle leg a' and the other through the 
poles C, C and middle leg a'. 
The poles C, C, are split or bifurcated 80 . 

and inclosing the upper portion of the bi 
furcation of each pole is a closed conductor . 
b, preferably a copper band. The poles C°, 
C, are also split or bifurcated, and a closed 
conductor b, preferably a copper band, in-85 
closes the upper portion of the bifurcation 
of each pole. A closed conductor b?, pref 
erably of copper, also incloses each pole C°, 
C'. The coil B, or in the event of there be 
ing two coils B in series, are placed on the 90 
leg at. This coil or coils are connected with 
two conductors upon which two alternating 
currents of different frequencies are im 
pressed, for example, the track rails of a 
track circuit for a block section. The alter- 95 
nating signaling current is of a relatively 
high frequency, say 60 cycles, while the al 
ternating propulsion current is of a rela 
tively lower frequency, say 25 cycles. 
The vane C as I shall hereinafter desig- 100 

nate it, is of aluminum, and formed to ex 
tend between the two sets of poles C, C, 
'C, C, and when the coil B is traversed by 
alternating currents of different frequencies, 
the vane C moves on its pivot or axis in op- 105 
posite or reverse directions according to . 
which set of poles produces the strongest 
turning movement to open and close the con 
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tacts c', c*. The action of the alternating 
current to move the vane is on the “shifting 
magnetic field” principle, which is well un 
derstood in the art. The vane C is riveted 
or otherwise secured in a stirrup D which 
is trunnioned at its end in non-magnetic 
brackets d suitably secured to the core A, 
the core in turn being suitably supported on 
non-magnetic supports d". The trunnions 
d constituting the axis or pivot of the vane, 
are located in a line passing through the 
axial center of the energizing coil, and pref 
erably they are midway between the two sets 
of poles. An adjustable counterweight dis 
provided for the vane, here shown as being 
secured to the stirrup D, which serves to 
return and hold the vane C (when no cur 
rent is flowing in the coil B) in such posi 
tion as to have the contacts 6', d' open. 
The closed conductors b, b are both on 

the upper sides or halves of the poles C, C, 
C9, C and on opposite sides of the axis of 
the vane C, and it will thus be seen that 
these two sets of poles (C, C8, and C°, C) 
tend to produce turning movements of the 
Vane in opposite directions when alternating 
current is flowing in the coil B. I have 
found by experiment that the poles C and 
C° are relatively more efficient at 60 cycles 
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than at 25 cycles to producing a turning 
movement of the vane C than are the poles 
C9, C, which are enlarged or have a greater 
end area than the poles C', C. The closed 
conductors b, b, air gaps and areas of the 
poles may be so adjusted that when an al 
ternating current of high frequency, for 
example, an alternating signaling current 
of 60 cycles is flowing in the coil B the mag 
netic leakage in the two magnetic circuits is 
such that the poles C, C produce the 
strongest turning movement on the vane C 
and consequently the vane C moves in one 
direction to close the contacts c, d, and 
when an alternating current of 25 cycles is. 
flowing in the coil B, the magnetic leakage 
in the two circuits is such that the poles 
C°, C, produce the strongest turning move 
ment on the vane C, which is in the opposite 
or reverse direction of movement produced 
by the alternating current of 60 cycles, and 
thus open the contacts c, c'. When both fre 
quencies of alternating current are present 
in the coil B, the resultant action on the 
vane C will depend on whether one fre 
quency is dominant over the other. The ac 
tions hereinbefore ascribed to the relay due 
to alternating current of different fre 
quencies are independent of the voltage of 
the alternating currents provided such vol 
tages are below the burning out point of the 
coil B. 
The action of the relay, assuming the dif 

ferent parts, that is, the closed conductors and air gaps are properly proportioned, 
specifically stated, is as follows: If an alter 
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nating current of high frequency (say 60 
cycles) should flow through the winding B, 
the flux produced by the alternating current 
in the winding has two paths through which 
it can flow and the greatest amount of flux 
will flow through the path of least reluc 70 
tance. The conductors b” on the poles C°, C, . 
cause more leakage across the poles C, C°, 
than would otherwise occur if they were not 
present. The electro-motive force induced 
in these bands with a given flux is propor 
tional to the frequency, that is the higher the 
frequency the greater will be the electro 
motive force. Consequently, a frequency of 
an alternating current at 60 cycles will pro 
duce more electro-motive force in the con 
ductors b than an alternating current of 25 
cycles (the frequency generally employed 
for car propulsion current.) The electro 
motive force produces a current which pro 
duces an opposing flux, and this opposing 
flux tends to increase the leakage between 
the poles C, C, leaving a comparatively 
smaller amount of flux to pass between the 
poles C, C. Consequently, at this fre 
quency the poles C, C, will produce the 
strongest turning movement on the vane C. 
In the case of a low frequency current trav 
ersing the coil B, the opposing flux gen 
erated by the conductors b° is proportion 
ately less than at the higher frequency, and 
this opposing flux has less proportional tend 
ency to cause leakage across the poles C, 
C. Consequently, with this frequency and 
by reason of the enlargements on the poles 
C°, C, the poles C°, C, will produce the 
strongest turning movement on the vane. C. 
I have found that in practice the relays 

described operate substantially as stated and 
I have given my views as to the explanation 
of such operation, but I do not desire to be 
limited to any particular theory of the op 
eration. - 

I do not make any broad claims herein for 
the broad invention herein described as such 
claims are in my co-pending application Se 
rial No. 353,349, filed February 2, 1907. 
What I claim as my invention is: 
1. A relay comprising an energizing coil 

adapted at times to be traversed by alternat 
ing currents of different frequencies, a core 
having two magnetic paths each of which in 
cludes a set of poles and one set of poles has 
a larger end area than the other set, a vane 
within the influence of the flux traversing 
both of said magnetic paths, and means for 
causing the two fluxes to exert turning efforts 
on said vane in opposite directions. 

2. A relay comprising a core having two 
sets of poles, an energizing coil wound on 
the core and adapted at times to be traversed 
by alternating currents of different frequen cies, a magnetic path for each set of poles 
of which the core forms a part, a vane 
mounted on an axis located in a line passing 
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through the axial center of the energizing 
coil, said vane being within the influence of 
the flux traversing both of said magnetic 
R means in each path for causing the 
ux to exert a turning effort on said vane, 

and means for causing the flux in one path 
to predominate at one frequency and for 
causing the flux in the other path to pre 
dominate at a higher frequency, whereby the 
vane is caused to turn in one direction when 
alternating current of one frequency trav 
erses said coil, and in the opposite direction 
when alternating current of a higher fre 

3. A relay comprising an energizing coil 
adapted at times to be traversed by alter currents of different frequencies; a 
core having two sets of poles; a magnetic 
E. for each set of poles of which the core 
orms a part; a vane mounted on an axis lo 

cated in a line passing through the axial 
center of the energizing coil, said vane being 
within the influence of the flux traversin 
both of said magnetic paths; means in eac 
path for causing the flux to exert a turning 
effort on said vane, and means for causing 
the flux in one path to predominate at one E. causing the flux in the 
other path to predominate at a higher fre 
quency, whereby the vane is caused to turn 
in one direction, when alternating current 
of one frequency traverses said coil, and in 
the opposite direction when alternating cur 
rent of a higher frequency traverses said 
coil, contacts opened and closed by said vane 
in its turning movement; and means carried 
by the vane to have it open the contacts 
When no current is flowing in the energizing 
CO. 

4. A relay comprising a core having two 
the core and adapted at times to be traversed 

8 

by alternating currents of different fre: quencies; a magnetic. path for each set of 
poles of which the core forms a part; a vane 
mounted on an axis located in a line passing 
through the axial center of the energizing 
coil, said vane being within the influence of 
the flux traversing both of said magnetic 
paths; means for varying the SE erent fluxes in the two magnetic paths at di 
frequencies, whereby at one frequency the 
rotative effect on the vane of one set of pole 
pieces predominates, while at another fre 
quency, the rotative effect on the vane of the 
other set of pole-pieces predominates. 

5. A relay comprising an energizing coil 
adapted at times to be traversed by alter 
nating currents of different frequencies; a 
core having two sets of poles; a magnetic 
ath for each set of poles of which the core 
orms a part; a vane mounted on an axis lo 
cated in a line passing through the axial 
center of the energizing coil, said vane being 
within the influence of the flux traversing 
both of said magnetic paths; means for vary 
ing the magnetic fluxes in the two magnetic 
paths at different frequencies, whereby at 
one frequency the rotative effect on the vane 
of one set of pole pieces predominates, while 
at another frequency, the rotative effect on 

- the vane of the other set of pole pieces pre 
dominates, contacts opened and closed by 
said vane in its turning movements and 
means carried by the vane to have it open 
the contacts when no current is flowing in 
the energizing coil. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribed witnesses. 

- LEMUE, FREDERIC HOWARD, 
Witnesses: 

A. HERMAN WEGNER, 
H. A. HAMILTON, 
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