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To «ll whom 16 may coneeri:

Be it known that I, Stepiiexn D. FIirLD, a
citizen of the United States, residing in Stock-
bridge, Berkshire county, Massachusetts,
have invented certain new and useful Im-
provements in Compound Relays, of which
the following is a specification.

My invention consists of a recelving instru-

ment or relay having two independently-
movable armatures, one of which responds
to changes in polarity without regard to cur-
rent strength, while the other responds to
changes in current strength without regard
to polarity. Iach armature controls a sepa-
rate and independent local circuit.
The object of my invention is to provide
an improved relay for use in diplex or quad-
ruplex telegraphy, where two separate and mn
dependent messages are sent in the same di-
rection at the same time, which relay shall
perform the functions of the two relays com-
monly employed in a more perfect and more
successful manner and shall avoid the resist-
ance due to the greater number of colls 1 cir-
cwit when two relays are employed.

My improvement consists, first, in a smgle
relay having two armatures which codperate
beneficially in their influence upon the core
or cores as distinguished from the distribut-
ing reaction incident to the use of similar ap-
paratus heretofore known or used; second, In
a polarized relay having two magnetic cir-
cuits and two armatures employed 1n connec-
tion with a single main-line coil, whereby the
coil resistance 1s reduced or minimized.

My improved relay is a modification of the
so-called “D’Arlincourt” relay. Said relay
consists of a permanent magnet bent 1 the
form of a right angle. Two solt-iron cores
are fixed to one terminal, and half-way be-
tween the terminals of the cores between the
cores is a pair of pole-pieces. The line-coil 1s
located on the core between these core-pieces
and the free end of the cores. An armature,
polarized by the opposite pole of the perma-
nent magnet, vibrates between these mter-
mediate pole-pieces. The magnetisin gener-
ated has two magnetic circuits of widely dif-

bar joining the cores at their base.
the line-current ceases, the permanent mag-

ferent resistance, one including the imter-
mediate pole-pieces and short air-gap and
the other including the free core-terminals
and wider air-gap. A current in the coil
magnetizes the cores, and the magnetic flux
or flow, overcoming the influence of the per-
manent magnet, includes the mtermediate
pole-pieces and short air-gap and the basé or
01 When

net reéstablishes a magnetic flux in the oppo-
site direction through these mtermediate
pole-pieces, and this occurs before the effect
of a reversal in the line-current can be eflect-
ive. This unfits the D’Arlincourt relay ftor
use in diplex or quadruplex telegraphy, be-
cause the polarized armature will respond to
a cessation of current as well as to a reversal.

I have found that the addition of aneutral
armature to the free polar ends of the 1)’ Ar-
lincourt relay at once brings the magnetic
circults to nearly equal value and furnishes
an apparatus wherein the outer or neutral
armature may be used to record variations
in current strength, while the polar armature
is more sensitive to reversals and less sensi-
tive to minor variations. In my arrange-
ment the polarization automatically adjusts
itself to the current, giving a high degree of
sensitiveness to the apparatus whenemployed
to record reversals of varymng strengths of
current. The addition of a neutral armature
brings the two magnetic circuits nearly into
equilibrium, for the reason that when the
neutral armature is nearer the poles and a
strong current i the line-coil the lines of
force acting on the polar armature are re-
duced. When a weak current is on the line,
the neutral armature being withdrawn, the
lines of forec acting on the polar armature
are increased. 1t 1s sometunes desirable to

olve a bias to the polar armature to obviate
the effect of ““foreign currents’ or ““ vagrant
currents,”” such as those due to leakage and
other causes, and the magnetic value of the
two polar projections presented to the neu-
tral armature is thereby altered—that is, one
pole will become weaker, the other stronger
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by reason of the upsetting of 111&0‘n8t1(} bal-
ance due to the bias of the polar armature.
This disturbance of magnetic balance largely
affects the value of the y vagrant currents as a
disturbing factor on the neutral armature.
When the neutral armature 1s withdrawn,
the I’Arlincourt effect becomes apparent,
and the weak reversals have nearly as much
effect as the stronger ones. LFor this reason
In my arrangement the reactions on the core,
inseparably ‘due to the use of two ar matures
1s changed from a disturbing cause to a bene-
fictal cooperation.

The accompanying drawings illustrate my
invention.

Figure 11s a side elevation of my improved

mla,y Fig. 21s a plan view. FKig. 3 1s a sec-
tional elevation taken on a line ]ust in front
of the polarized armature, and Ifig. 4 1s a sec-
tional elevation on a line ]ust in front of the
neutral armature.

b 1s a base of insulating material to which
the parts are fixed.

m 13 a permanent magnet.

¢ ¢ are soft iron cores fixed to a soft-iron
base ¢ and to one polar extremity of the per-
manent magnet m. 'T'he free polar terminals
of the cores ¢ are shown at ¢. Intermediate
the ends of the cores ¢ are two polar projec-
tions z and ¥.

w18 a coll of insulated wire wound upon the
cores ¢ at a point between the pole-pieces x
and 4 and the poles d. The terminals of w

“are shown at 33 and 34.

Thestructure so far described 1s common to
the D’Arlincourt relay and to my improve-
ment. In the former the magnetic flux due
to the current 1n w 1s throurrh ¢ x 1y ¢ and the
alr-space separating the peles d and also
through ¢ @ ¢ and the alr-space separating the
poles d. When circuit 1s broken i w, the
magnetic flux in ¢ z y ¢ disappears first and a
flux due to the permanent magnet m 1s estab-
lished m the circuit z 4 ¢ @ ¢ 1n the reversed
direction. Thisrenders the D’ Arlincourt re-
lay useless in quadruplex work.

p 1s a polarized armature pivoted at 19 in
inductive proximity to the pole of perma-
nent magnet m opposite to that bearing the
cores ¢. This armature and a suitable con-
tact-point carried by it vibrates between the
stops ¢ and r, the latter being supported on
the bracket & to make and break a local cir-
cuit, the terminals of which are shown at 31
and 32. In mductive proximity to the free

pole d I have pivoted a neutral armature e.
It may have the usual trunnion - bearings
(shown at 20 and 21) and a retractmg—spnng
s. It carries a contact-point which vibrates

between the stops n and o, supported on the |

bracket 7, to make and breah a local circuit,
the terminals of which are shown at 29 ‘md
30. The presence of this armature ¢ tends to

In the two circuits above (10‘%0111)9(1, and t.

785,041

equalize the resistance to the magnetic flux
e
1¢

flux due to magnet m immediately follown
cessation of current in w instead of flowing
through ¢ v ¢ a flows through ¢ ¢ ¢ @ and 1s
harmless. In quadruplex operation, where
two strengths of current are used, when the
oreater strength of current is to line and a re-

versal occurs the greater magnetic flux due

- to the greater current 1s largely taken up

the magnetic circuit x ¢ d e d ¢ . In other
words, the neutral armature e bri ings the two
macrnetlc circuits nearly into equihbl 11,
When armature e is well up to the poles and
the stronger current 1s on the line, fewer lines
of force proportwna,ﬂy act on the polar ar-
mature. When a weaker current 1s on the
line, armature e being withdrawn causes
more lines of force to concentrate on the po-
lar armature.

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. In an electr omagnetic recerving mstru-
ment the combination of a soft-iron core hav-
ing two pairsof free polesatseparated pomts,
means for permanently polarizing said cores,
a polarized armature for one pair of p(::l(f—
pieces, a suiltable magnetizing-coil, and a neu-
tral armature for the second pair of pole-
pleces. |

2. In a relay a suitable core of magnetic
1’1’1613"1,1 means for permanently polarmmw
said core applied at one terminal, means for
intermittently varying the ma,gnetlsm at the
other terminal, a pair of free poles at said
second terminal, a pair of free poles interme-

diate said magnetizing devices, a neutral ar-

mature at the terminal poles and a polarized
armature at the imtermediate poles.

3. In a relay a suitable core having two
pairs of pole-pieces affording two I]l‘LfTDGLI(‘
paths or circuits, means for perm%nentlv PO-
larizing said core located at or near one ter-
minal of said core, means for intermittently

varying the polarity of said core located at or
near the other terminal of said core, a neutral
armature at the free polar terminals and a
polarized armature at the mtermediate polar
terminals.

4. In a relay a suitable core having two
pairs of pole-pieces providing two nmtrnetlc
paths or circuits, means for permanen tl\,f PO-
larizing said core located at or near one ter-
minal of said core,means for mtermittently
varying the polarity of said core located at
or near the other terminal of said core, a neu-

- tral armature pivoted at the free polar ter-

minals, a polarized armature pivoted at the
intermediate poles and pairs of circuit-clos-
Ing points, one for each armature.

5. In a relay a suitable core having two
pairs of pole-pieces providing two 1111”11(,1,1(,

| paths or circuits, a per manent m&trnet fixed
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to one terminal of said core, a suitable coil of | ing points for the neutral armature and a
insulated wire located on the core at or near | pair of circuit-closing points for the polarized
the other termunal thereof, a neutral, suit- | armature.

ably-retracted, pivoted armature at the free STEPHEN D. FIELD.
s core-terminals, a pivoted armature polarized Witnesses: _
by said permanent magnet pivoted at or near (GEO. SEYMANN,

said intermediate poles, a pair of circuit-clos- | - ADAM DCHILLING.
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