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UNITED STATES

PaTeNT OFFICE.

STEPHEN DUDLEY FIELD, OF STOCKBRIDGE, MASSACHUSETTS:

ELECTRIC SIGNAL-RECEIVING INSTRUMENT.

- SPECIFICATION farmfx_lg part of ' Letters Patent No. 409,675, dated August 27, 1889.
| Application filed May 16, 1889, Serial No,311,016. (No model,)

- To all whom it may concern:»

IO

Beitknownthat I, STEPHEN DUDLEY FIELD,
a citizen of the Umted States, residing at
Stockbridge, in the county of Berkshire and
State of “\Iassachusett‘s haveinvented certain

new and useful Improvements-in Electric Sig-

nal-Receiving Instruments; and I do hereby
declare the following to be a full, clear, and
exact desceription of the Invention, such as will

enable others skilled in the art to which it ap-

pertains to make and use the same.

This invention relates to a novel form and

- construction of that class of electriec signal-
receiving instruments known var 101151}7 as
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“reeewers ” “pelays,” “alarms,” according to
the pm'tlenlm'_ character of _Work for which

the instrument is used. Among other ob-
Jjects I have designed this instrument with a

£

view to a very great elimination of self-in-
duction or coil-inertia and magnetic hys-
teresis, and also to the provision of what I
term a “self-adjusting polarization,” which
auntomatically follows the variations of cuar-
rent-strength passing through the coils of the
instrument. | . -

In the organization of the apparatus to
which my present invention relates I have
taken advantage of the discovery of Henry—

namely, that a coil of wire, when broughtinto

proximity with another coil located in a par-
allel plane, will, when currents of a given di-

rection are p&ssed through 1t, 111(111(36 in such

other coil currents whl_ch flow in an opposite
direction. If, accordingly, I so organize the
instrument with two bobbing, so that the ex-
citing - currents circulate in opposite direc-

‘tions in the bobbins, respectively, and locate

the bobbins in par allel planes, the inductive

effect of the currents in one bobbin upon
those in the other will largely overcome the
magnetic drag which would be felt were the
bobbins so eonnected that the exciting-cur-

rents flowed in the same direction in both, as

is the case with this eclass of apparatus now

in use.
It is awell-recognized fact that in or dinary

polarized relays hm"mfr ixed iron cores, since

the polarization 1s a ﬁted quantity and cer-
tain strength, the vibrating tongueisapt to be-
come elbher too sensitive or t00 slu ggish.
When the polarization is weak, the tongue is
very readily responsive to light currents, but |

apathetic toward heavy currents, and vice

versa. In accordance with my invention, I |
superpose upon a practically-closed magnetic 53

circuit an open electro-magnet circuit, in
which the vibrating tongue is located. I so
arrange these two magnetic circuitsrelatively

that the currents flowing around the poles of

the open electro-magnetic circuit will cause
more or less lines of force to be deflected

60_

from the closed or practically-closed mag-

netic circuit,and I have found that the num-
ber of lines so deflected bears a very close
relation to the electrical energy employed to
produce such deflection, and that I thus ob-
tain a polarized instrument having what I
term a “self-adjusting or automatic polariza-
tion.” | |

With the foreg going principles of action my
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invention consists in the arrangement and or-

ganization of devices, subsmntia,lly as herein-

atterfully described, and particularly pointed
out in the claims.

In the drawings which form part of this
specification, Figure 11is a plan view of a po-
larized relay constructed after my invention.
Fig. 2 is an elevation of another form having
an iron plug instead of a tongue,and deswned
for a use in a multiple 1‘elay apparatus Which
18 diagrammatically appended to the figure.
Ifig. 3 “shows another modification.

Referrin 2 to Ifig.
having the permanent poles N and 8, respect-
1vely, on which are mounted the soft-iron pole-
pieces 2 and 3,similarin shape and approach-
Ing each other so closely as to exhibit little
or no polarity at their adjacent ends, because
in a practical sense the magnetic break is so

| short that the circuit may be substantially

considered as closed. An armature 4, how-
ever, may be used to bridge the break, but
can be dispensed with without materially de-
tracting {from the efficiency of the apparatus.

At two corr esponding portions of the pole-

1,118 a stronrg magnet
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pieces 2 3, I attach the respective iron coresd

6, which have a common axis and project in-

wardly toward each othex,asshown. On these
I mount the respective helices 7 8, which I
connect into the execiting-circuitin such man-
ner that the currents will flow in the helices
1n relatively opposite directions, as indicated
by the arrows.

Since the pole-pieces 2 3 form a practically
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closed circuit for the magnet-poles N S, but

very little polar ity will normally or in a state

of rest be found in the adjacent ends of the
cores 5 6. A soft-iron tongue 9 is pivoted so
that its heel is in close induective relation to
the two pole-pileces 2 3 and its extension
stands between the cores 5 6. This fongue
will lie indifferently on either side when no
current is flowing through the helices 7 8.
We will assume that a current flows in

helix 7 in such direction that it tends to in-

duce N polarity at the projecting end of the
core 5, attached to the pole-pieces 2 of perma-
nent magnet 1. This current, acting on the
pole-piece 2 directly through the rear end of
the core 5 and externally by the outer convo-
lutions, will induce stronger S polarity in
pole-piece 2 at the heel of tongue 9.
same time, for similar but converse reasons,
the currentin helix 8 will weaken the polarlty
of the end of pole-piece 3. Hence the pole-
piece 2 ig strengthened and pole-piece 3 weak-

- ened in magnetism, while a precisely opposite
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effect 1s produced in the cores 5 6. The

amount of this respective strengthening and

weakening depends upon the current flowing.
The result is a movement of the tongue 9 to
one side or the other with a -force propor-
tional to or dependent on the strength of cur-
rent used; and as the currents in the respect-
ive parallel helices 7 8 are in opposite direc-
tions their inductive effects, obedient to the
Henry law, largely serve to neutralize their
magnetic lag, so that the latter is quite unaf-
fected by the streingth of current flowing. In
all cases the movement of the tongue 9 is ex-
ceedingly sharp and prompt, whether the cur-
rent used be very heavy or almost iniinitely
small. |

A modification of the foregoing construc-
tion and arrangement is shown at Fig. 2,

which may be considered as an elevation of

the apparatus. The permanent magnet 1 lies
in a horizonrtal plane, having its poles N and
S toward the front, as shown, and between
these poles is plﬂced an S-shaped armature,
having its central bar 10 directly in contact
at both ends with the poles N S respectively
and having next the N pole the downwardly-
extended pole-piece 11 and next the S pole
the upwardly-extended pole-piece 12. The
two pole-pieces 11 and 12 are returned in-
wardly, so as to have their ends standing in
the same axis with the center of the cross-
bar 10, as shown.

On the pole-pieces 11 and 12 respectively
are mounted tubulariron cores 15 and 14, and
on these are mounted the respective helices
15 and:16, which are so connected that the
arriving currents pass through the respective
helices in opposite directions. The center of
the bar-armature 10 1s perforated for the lo-
cation of .an iron plug 17, which is fixed to a
very light aluminium rod 18, which extends
through the tubular cores of the two helices.
The upper end of this rod is connected con-
venlently in the jewel-bearing 19 and the

At the
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lower end is fixed to a vibrating reed 20, for
purposes to be hereinafter deseubed

If desired, a slight gap may be left in the
magnetic circeuit of the bar 1 at the faces of
the poles N and S; but these will not mate-
rially affect the 0pe1at1on of the appamtus
in an efficient manner.

The flow of currents through the respective
helices 15 and 16 bring about exactly the same
inductive influences as those described in con-
nection with the operation ot the apparatus
illustrated by Fig. 1, and the result is a mo-
tion of the iron plug 17 upwardly and down-
wardly in the same manner as the tongue 9
does in that apparatus. The purpose of the
movement of the plug 17 is to cause.a corre-
sponding movement of the reed 20, which
brings the relay functions into effective O]-
eration. For this purpose the-tongue 20 is
fitted with a fork having the respectwe local
circuits 23 24, which 1*espectively include the
batteries 25 26 and sounders 27 28, the con-
tact 29, forming the other terminal of circuit
24, and the reed 20, forming the terminal of
the circuit 23, as shown. It will be readily
understood that the local circuit 24 is opened
and closed by changes of polarity in the line
which excites the helices 15 and 16, and that
the local circuit 23 is opened and closed only

by sharp pulsations or vibrations in the main

circuit, in a manner well known in the art,
which needs no further deseription. -

Another modification is illustrated in Fig.
3, wherein the receiving-helices 30 31 are

mounted on cores 32 33, which in turn are

connected to a U-shaped iron yoke 34, which
may either have the ordinary pivoted tongue
or in lieu thereof the tuned reed 35, made of
iron and at its base rigidly connected to the
yoke 34, the whole being connected by suit-
able fastemnﬂ's to a standard 36. The per-
manent mafrnet 1 in this case 1s adjustably
attached to & separate standard 87, and has

its N and S poles substantially in c,ontact with

the outer faces of the sides of yoke 34.

The operation “of this apparatus, so far as
prineiples are concerned, is substantially the
same as already desembed but it has the ad-
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ditional advantage of a convement means of

adjusting the polauzed magnet 1. When the
poles N and S are ad;usted to the left, the ef-
fect is to cause more lines of force to pass di-
rectly through -the tongue 35 between the

120

cores 32 and 33, and 1e_ss lines of force to

pass around through the short circuit of the

"yvoke 34. On adjusting the poles N and S to

the right the contrary effect is produced.

In the foregoing invention, but specially
in ifs application to instruments ordinarily
known under the title of “ polarized relays,”
there is an important advantage compared
with the ordinary well-known forms of such
apparatus. By my construction in the nor-

mal condition of the apparatus the cores of
the coils of the instrument are nearly or quite
destitute of magnetism, since the magnetic
circuit is practically closed around them, and
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the cores are therefore in what may be termed

146;
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rentimpressed onthem with great vigor.
principles of the invention enable me to pro-

influenced by a current traversing

a condition of the greatest possible sensi-

bility for inductive mﬂuenee from an arriv-
ing current. This condition is perhaps more
emphasmed in the form of apparatus shown
In Kig. 2, whereof 1t may be said that the iron
plug 17 is floating in a veryintense magnetic
field, while the cores of the electro-magnets

are but feebly magnetic, and are therefme

ready to have the inductive effect of the cur-
The

duce an intensely polarized relay, having ex-
ceedingly small cores for its electro-magnets,

even as small as one thirty-second of an inch |

in diameter, and such small cores will be just
as sensitive to arriving currents as in the case
of larger cores.
of polarized relays such small cores would be

practically saturated by the permanent mag-

net, and would be therefore quite insensible
to currents tending to strengthen their po-
larity, while in my case the cores would be

qnite neutral normally, and therefore fully |

capable of working up to their maximum ca-
pacity.
relay the cores are practically neutral until
their
helices, while 1in other forms of polarized re-
lay the cores are normally subjected directly
to the influence of the polarizing-magnet,

and 1t has been the growing practice of later
‘years to make thls 1)01&1‘1Z1_11D influence as
~strong as possible, thereby preventing the

possibility of neutral cores.

1 claim as my invention—

1. An electrical signal-receiving instru-
ment consisting of a closed magnetic circuit
In combination ’Wlﬂl an open 111&0'116’(1(3 circult
having a movable body of nmwnetlc material
interposed in the opening, and 2 helix in in-
ductive relation to the open magnetie circuit.

2. An electrical signal-receiving instru-

ment consisting of a single magnet having
two magnetic circults between its poles, in-
combination with a coil of wire inclosing one

In the ordinary construction

Tt will thus be understood that in my

sald cores, and a movable body of

on 1ron cores facing each other

#

of said magnetic circuits and adapted on the

passage of current therethrough to vary the

lines of force in one or both of said magnetic

circuits, and a movable body of magnetic ma-
terial interposed in one of said circuits.
3. An electrical signal-receiving instru-

ment consisting of asingle magnethavingtwo
magnetic circuits between its poles, one of
| them incomplete, in combination with a helix

or coil of wire inclosing the incomplete mag-
netic circult, and a movable body of magnetic
material in the gap of the incomplete mag-
netic cireuit. | _

4. An electrical signal-receiving instru-
ment consisting of a Smnle magnet h&wng a
substantmlly—closed m&ﬂ‘netlc (311*(311113 and an
incomplete magnetic eir emt constituted by
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two approachmn iron projections, in combi-

nation with two parallel electrie circuits in

inductive relation respectively to the two

iron projections, and a movable body of mag-
netic material interposed between S.{:lld pro-
jections.

9. An electrical Swmﬂ -recelving instru-
ment consisting of a smgrle man‘net having a
substantially-closed magnetic cireuit and an
incomplete magnetic circuit constituted by
two appro aehmﬂ 1ron cores as pole-pieces, in
combination with two helices wound upon
magnetic
material interposed between said cores.

6. An electrical signal-receiving instru-
ment consisting of two or more coils wound

nected that eurrents pass through the coils
in respectively opposite du*eemons said cores
being attached to a substantially- elosed mag-
netic circuit, and an iron tongue or body in-

terposed between the ad,]acent ends of said

cores.
In testnnony whereof I affix my sw-nature

| in presence of two witnesses.

- STEPHEN DUDLEY I‘IELD

Witnesses:
FREDK. S AYMAR
C. H. W’ILLI&

and so con-
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