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To all whom it may concerr:

Be 1t known that I, FRANK E. CHAPMAN, of
Medford, inthe county of Middlesexand btate
of \[a.ssaclmsetts have immvented certain new
and useful Im provements in Relays, of which
the following is a specification.

This 111&*011‘5101:1 has for its object the pro-
duction of a novel and useful relay; and it
consists in the novel features of construction
and relative arrangement of parts hereinafter
fully described in the specification, clearly
illustrated in the drawings, and particularly
pointed out in the claims.

Reference is to be had to the accompanying
one sheet of drawings, forming a part of this
application, in thh hke ehamctels are used
to indicate like parts wherever they oceur.

Figure 1 represents in top plan view a relay
constructed in accordance withmyinvention.
Fig. 2 represents an end view thereof, the
arms being shown in section on the line 2 2
of Fig. 1, the electromagnets being removed.

The several elements of my 1*elay may be
variously arranged. I employthe currentin
one winding of Lhe. induction-coil to magnet-
ize the Mm&tur and the indueced current of
the secondary winding of the coil to move or
operate said ammtme

Referring to the drawings, in the embodi-
ment of my invention therein shown and se-
lected by me for the purpose of illustrating
my invention, ¢ represents an induction-coil,
composed of ashell ¢, made of softiron, hav-
Ing & soft-iron head or end piece at one end.
Secured to the closed end of this shell is a soft-
iron core «'. Electromagnets «' are con-
nected to one end of the core «’ of the indue-
tion-coil. .As here shown, these electromag-
nets of are secured to arms ¢ that project
from the shell ¢, and are thus connected to
one end of the core ¢’ by means of said shell.
An armature ¢ is pivoted to the free end of
sald core by means of the Serews a® passing
through the ears ¢, Ifig. 2, extending from
the top and bottom of said shell. The free
end of said armature vibrates between the
open poles «” and a' of the eleetronmgnets
«*, making contact with the serews «¥ and ¢,
13119 local Glluut it being connected to the A1
mature and one screw aﬁ" so as to be closed

when the armature makes contact with said
screw, serew ¢ serving merely to regulate the
play of said armature. -

. end of

Tentin thesecondar ywinding 7.

" represents a spring connected at one end
to the armature and at the other end to the
adjusting-screw «*, carried by the arm 3,
Fig. 1. Thisspring serves to keep the arma-
ture to one side, opening the local ecircuit /
in the arrangement here shown, when no eur-
rent is passing through the instrument or
when not in operation.

0" represents the main or line ecircuit, of

which * is the battery.

- b represents the primary winding of the in-
duection-coil, being connected in circuit with
thelined'. The binding-posts d® may be used,
if desired, for connecting the primary wind-
ing O with the line-wire &' in the usual way.

1 represents the secondary winding of the
induction-coil. This winding is connected in
circuit with the electromagnets ?f, the coils

of said electromagnets being wound and con-
nected in such manner that a current passing

throunh them would make the adjacent ends
" and al® of opposite polarity.

If now the main circuit O’ be closed, as ordi-
narily, by means of a key (not shown) located
in said circuit, a current will be caused to
flow through the primary winding 6. The
direction of the flow of said current will be
dependent upon the polarity of the battery
connected to the line.  In this case, assuming
1t to be of the right polarity and passing
through the primary winding 0 around the
core ¢ in such direction as to malke the arma-
ture end of said core a north pole and the eud
connected to the shell ¢ a south pole, the
magnetism will continue through the closed
sald shell, through the shell itself to
the open end, through the arms ¢’ and cores
a’ of the electromagnets, tending to make the
adjacent ends «® and ' of said cores of like
polarity, in this case two south poles. The
armature o’ connected tothe core ¢’, and prac-
tiCELH}T a continuation of saild core, will like-
wise be magnetized, the free end of sald ar-
mature 1)(3(3011111’1 a north pole.

The main current passing through the pri-
mary coil O, in addition to the Inaﬂnetlmtlon
just 111@111310110(1 will inducea 11101110]1‘5&1‘3?‘ cur-
Thiscurrent
1 assmﬂ through the cotils 01' the electromag-
nets ot in a cer tcllﬂ. direction, as llel*embefore
described, 1n this case tends to make the end
a’ of said electromagnet a* a north pole, mo-

- mentarily counteracting the magnetism from
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the primary coil before described, and thus
decreasing the polarity at this point. bald
secondary current also tends to malke the end
a9 of the electromagnet a* a south pole. This

magnetism, acting in conjunction with the

magnetism from the primary coil hereinbetore
described, momentarily makes said end ' a
south pole of increased strength. 'T'he arma-
ture ¢, being north pole, is therefore drawn
to the latter side, making contact with the
serew «f, closing the local circuit. The Im-
pulse of the secondary current now having
passed, the ends ¢’ and «' of the electromag-
nets «f return to the primary magnetism equal
strength south poles. The armature, how-
ever, being nearer the pole ', moreforce 1s
exerted on it from that side, where it will re-
main, keeping the local circuit /v closed, since
the spring a', as stated below, has only suifi-
cient tension tomove the armature when there
is no magnetism in the cores ¢'. Now if the
key on the main line be opened, it stops the
current flowing through the primary winding
b, induces a current of opposite polarity to the
first in the secondary winding . This cur-
rent, passing around the cores of the electro-
magnets ¢! in the opposite direction, reverses
in them the effect of the first current, now
increasing the strength of the magnetism at
the pole ¢, and counteracting the magnetism
at the pole ¢!, the armature, not having had

time to wholly demagnetize, will be drawn

away from the contact-screw ¢, opening the
local circuit .. The spring o', having only
sufficient tension to hold the armature when
there is no magnetism in the cores «, will
now hold the armature against the stop «’,
leaving the local circuit » open until the main
lineisclosed again. Ifnow themain-line cur-
rentbereversed, and passing through the pri-

‘mary winding b of the relay in such direction

as to make the armature end of the core ¢’ a
south pole and the ends ¢’ and ¢ of the electro-
magnets «*a north pole, the current induced
by closing the key will be in the opposite di-
rection from the current induced by closing
the key in the case just mentioned, and will,
therefore, have the reverse effect upon the
cores of the electromagnets ¢*. Nowthe mag-
netism at the pole ¢ willmomentarily become
strengthened and the primary magnetism at ¢’
will be counteracted. The armature conse-
quently will be drawn toward the pole ',
making the contact with the screw «f and
closing the local cireuit /i, the same as in the
previous case. Now, by opening the key in
the main circuit, the induced current becomes
reversed again, and reverses the cifect at ¢’
and ' as before described, the armature will
be drawn to the stop ¢® and held there by the
spring o' or by the residual magnetism re-
maining in the armature or core «’. |
As from the nature of the induection-coils 1t
is not necessary to absolutely open and close
the primary circuit, but simply Inerease or
decrease the current, to set up induced cur-
rents in the secondary circuit, it will be seen

558,672

that simply increasing and decreasing the
current on the main line, as on a lealky wire
when a distant station is transmitting, will
operate my relay, and, being once adjusted
for » minimum, it will be operated by any
heavier current that the wires with which its
coils are wound are capable of carrying, the
heavier currents being only able to perform
the same duty as the smaller by inducing a
secondary current first in one direction when
started or increased and in the opposite di-
rection when stopped or decreased, throwing
the armature from side to side in exactly the
same manner as the smaller current.

ITaving thus explained the nature ol my
invention and described a way of construct-
ing and using the same, though without at-
tempting to set forth all of the forms in which
it may be made or all of the modes of 1ts use,
what I claim, and desire to secure by letters
Patent, 18—

1. A relay comprising in its construction,
an induction-coil having windings in induct-
ive relation, an armature, means whereby
said armature is magnetized by one of the
windings of said coil, and means whereby
said armature is operated by the other wind-
inge of said coil.

9. A relay, comprising in its construction,
an induction-coil, two electromagnets con-
nected to one end of the core of said coil, and
in circuit with one winding of said coil, an
armature connected to the other end of said
core and arranged to be operated by said elec-
tromagnets, and to be magnetized by the
other winding of said coil, as set forth.

3. An automatic relay, comprising in ifs
construction, an induction-coil, a shell con-
nected to the core of said coil, two electro-
magnets connected to the shell of said coll,
an armature pivoted to the core of said coil,
the main circuit connected to one winding of
said coil, the other winding of said coil being
continued to form the winding of said elec-
tromagnets, and a local circuit controlled by
said armature, as set forth. |

4. An automatic relay, comprising in its
construction, an induction-coil, a shell con-
neeted to the core of said coil, two clectro-

-magnets connected to the shell of said coll,

an armature pivoted to the core of said coil,
the main circuit connected to the primary
winding of said coil, the secondary winding
of said coil being continued to form the wind-
ing of said electromagnets, a local circuit
controlled by said armature, and a spring for
holding said armature to one side when there
is no current in the primary winding, as sct
forth. |

In testimony whereof I have signed my
name to this specification, in the presence ot
two subsecribing witnesses, this 22d day of
January, A. D. 1590.

FRANIK E. CIIAPMAN.

Witnesses:
A. D. HARRISON,
A. D. ADAMS.
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