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To all whom it may concermn:

Beitknown that I, FRANK E. CHAPMAN, of
Medford, in the county of Middlesexand State
of Massachusetts, have invented certain new
and useful Improvements in Automatic Re-
lays, of which the following is a specification.

This invention has for its object the produc-
tion of a new automatiec relay; and it consists
in the novel features of construction and rela-
tive arrangement of parts hereinafter fully de-
seribed in the specification, clearly illustrated
in the drawings, and particularly pointed out
in the claims.

Reference is to be had to the accompanying
sheet of drawings, forming a part of this ap-
plication, in which like characters indicate
like parts wherever they occur.

Figure 1 representsa diagrammatic view of
a relay constructed in accordance with my
invention. Figs. 2 and 3 represent modifica-
tions thereof.

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
of any preferred construction, consisting of
a spool o/, upon which are arranged in indue-
tive relation a primary winding o and a sec-
ondary winding ¢’ the former connected to the
main cireuit ¢* in any preferred way.

f represents a local circuit.

h I/ represent two permanent magnets, here
shown as arranged in a circular form, with
their poles or ends slightly spaced.

h? hP represent armatures pivoted to any
desired object and arranged to vibrate be-
tween the poles of the magnets b #'. The
winding «?is connected in series with the
winding of the armature /% while the wind-
ing a®is connected in series in like manner
with the winding of the armature 2? so that
the armature 2® is operated by the primary
circuit, while the armature A? is operated by
the secondary cireuit of the induection-coil.

n' &' ‘and n & represent, respectively, the
poles of the magnets A’ h.

7 ' represent two contacts connected by a
wire or econductor 7%,

t ¢’ represent two contacts connected by a
wire b5,

The ends of the armatures 2 h® are adapb-

ed to vibrate between the contacts # ¢+ ¢ in
order to close the local cirecuit. In the form
shown in Fig. 1 the armature /° must be in
contact with ' whenever the armatuve A*
closes the circuit by contact with », and, con-
versely, the armature 7° must be in contact
with ¢’ whenever the armature h?* closes the
local cireuit through 7.

o® represents a key arranged to open and
close the primary ecircuit, thereby stopping
and starting the primary current.

f' represents the sounder of the local ¢ir-
cuit, and f* the battery thereof.

The operation will be explained as follows:
The key af being closed starts the primary
current, which magnetizes the armature 73,
making the free end, for example, a south
pole. The former is attracted thereto by the
north pole 7’ of the permanent magnet 72/, and
the end 75 of the said armature malkes con-
tact with the point #/. The primary current
passing through the winding «¢? of the coil ¢
induces a momentary current in the second-
ary windinga®. Said secondary current pass-
ing around the armature h* magnetizes it,
making the free end of said armature, for ex-
ample, a north pole. This armature will
therefore be attracted by the south pole s of
the permanent magnet %, the end 72° of the
armature 2? making eontact with the point
t.  In this position of the parts the local cir-
cuit is closed through the points £ ¢, and thus
the sounder f' is operated. If now the key
be open, the primary current stops flow-
ing, inducing another momentary current in
the secondary winding a® of the induection-
coil. Thisinduced current will be in the op-
posite direction to that caused by the clos-
ing of the primary circuit. The said cuirrent
passing around the armature /* in the oppo-
site direction from the first current now mag-
netizes the free end to a south polarity, and
the latter A% being repelled by the pole s and
attracted by the pole 7, is drawn to the stop
or contact r, opening the local cirenit, the ar-
mature Premaining in contact with the stop
t', leaving the eircult open at the point +/. It
will thus be seen that the armature /2 is here
operated each time that there is a reversal in
the direction of the induced current, which
occurg each time that the main cirecuit is
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closed or opened or each time that there is
any inerease or decrease of the primary cir-
cuit. The armature 1 is operated likewise
each time and only when thereis a changein
the direction of the polarity of the operating-
current in the primary winding. If this po-
larity remains constant, there will be only
one movement of the armature )%; but if for
any reason the polarity of the operating-cur-
rent of the induction-coil should be reversed
the armature h® would be operated, being
thrown to one pole or the other, as in the case
of the armature 7,2 If the primary current
be reversed, the end 7° of the armature 7*
will become a north polarity, causingit to be
repelled by the pole ' and attracted by the
south pole s" and its free end 7, made to con-
tact with the point +', leaving the point ¢
open. Now had the closing of the key ¢’ in-
duced a currentin the winding ¢®in the same

direction as the current that was induced by-

the opening of the key just described this
current makes the end 7% of the armature * a
south pole, causing it to be repelled by the
south pole s of the permanent magnet h and
attracted by the north pole n of said magneé
and its free end made to contact with the
stop r, the point ¢ being open, thus closing
the local cireunit through the points # ¢/, If
ithe key now be open, the polarity in the see-
ondary winding ¢® will be changed again, as
before, throwing the armature /* to the stop
t and opening the local circuit. 1t will thus
be seen that as the functions of the contact-
points 7 and ¢ are reversed by a reversal of
the primary current (in one instance the
point ¢ being the closing or ““marking” point
and the point # the open point, while in the
other instance the point { becoming the open
and the poinf » the marking point) it makes
no difference what the polarity of the primary
current may be the closing of the key will
close the loeal cireuit and the cpening of the
key will open the local circuit in the same
manner as in the ordinary relay; but as the
induetion-coil operates on great or small cur-
rents or on any increasé or decrease of the
primary current, the small induced currents
polarizing the armature 7,? and throwing it
from one side to the other in the same man-
ner as the greater currents, the object of the
invention is easily accomplished. It is un-
derstood that the armatures 2?1\ are so ar-
ranged in regard to the poles of the magnets
Jv I that said armatures remain on the side
placed after the manner of the ordinary po-
larized relay. It will thus be seen that the
armature > operates to close the local cir-
cuit, while the armature h® operates to pre-
vent any reverse-signals in the local cireuit
due to changes in the polarity of the operat-
ing-currentpassing through the relay. Here-
tofore all relays operated in this manner by
induction-coils have been connected for a
particular polarity. If this polarity for any

cause is-reversed, then the opening of the
primary current will close the local current,

and vice versa, whereas by my invention I
am enabled to prevent this reversal of sig-
nals in the secondary current occasioned by
the reversal of polarity of the operaling-cur-
rent in the induction-coil.

Instead of the form shown in Iig. 1 I may
embody my invention in the forms shown in
Figs. 2 and 8. In the embodiment shown in
Fig. 2 I arrange the armature 7® to open and
close the eircuit of the secondary winding in-
stead of the loecal cirenit, as in Fig, 1. The
armature is provided with two pairs of stops
m m' m?* m®, adapted to make contact with
the stops m*mfand m®m" to close the circuit
of the secondary winding of the coil. The
stop m'is connected to the stop m? while the
stop m” is connected to the stop ml From
this construction and arrangement it will be
evident that the movement of the armature
I® to one side or the other will change the
path of the current traveling through the sec-
ondary winding and reverse the direction of
said current around the armature h*—that
is to say, the contacts m m? being in engage-
ment with the stops m!m® the current will
travel in one direction. If now the arma-
ture be moved so that the contacis ' m®en-
gage the contacts m®m’, the current through
the secondary winding ¢®will be reversed, and
consequently if the contacts are in the posi-
tion first stated and the polarity in the oper-
ating-current ¢? is changed the armature A®
will be moved and its contacts made to en-
gage the stops m® m’, the result being that
the current is changed so that its direction
through the secondary winding ¢®is the same
as before, and the signals made by opening
and closing the key ¢’ will he eorrectly re-
peated by the sounder f' and not reversed, as
would be the case but for myinvention. In
the form shown in Fig. 2 the primary arma-
ture h® and its contacts serve to reverse the
divection of the current of thesecondary wind-
ing of the induction-coil and the secondary
armature-coil. In the form shown in Fig. 3
instead of arranging the armature 7 to open
and close the local circuit, as in Fig. 1, or the
eircuit of the seecondary winding, as in Fig. 2,
I arrange it to open and close the circuit of
the primary winding of the induetion-coil in
such way as to prevent reverse signals, the
armature i*being provided with contacts and
making eontacts as in Tig. 2, the only dif-
ference being that these contact-points are
mounted in the primary winding of the in-
duction-coil instead of the secondary, the re-
sult being the same in all eases, that when-
ever the polarity of the operating-current of
the relay is changed the path of the currents
in one of the circuits of the relayis changed
in order to prevent reverse signals.

Instead of the antomatic primary armature
switches or other like devices may be em-
ployed to perform the same functions, the ob-
ject being in all cases, as already stated, fo
prevent the reversals of the signals on the
local circuit caused by the reversal of ihe
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primary current through the relay due to
change of polarity.
Having thus explained the nature of my

-invention and described a way of construct-

ing and using the same, though without at-
tempting toset forthall of the forms in which
it may be made or all of the modes of its use,
what I claim, and desire to secure by Letters
Patent, is—

1. Arelay embodying in its construction an
induction-coil, an armature, a coil for said ar-
mature gonnected with and operated by the
secondary circuit of said eoil, an independent
or local circuit including the armature, and
meauns for preventing reverse signals in the
said independent circuit due to changes of
polarity of the primary cireuit, said means
comprising contact-points and a switch in-
cluded in one of said circuits.

2. Arelayembodyinginitsconstruction,an
induection-coil, an armature, a coil for said ar-
mature connected with and operated by the
secondary circuit of said coil, an independent
or local cireuit including the armature, and
means for automatically preventing reverse
signals in the said independent circuit, said
means comprising an armature operated by
the primary circuit, and contact-points, in-
cluded in one of said circuits.

3. Arelayembodying in its construction, an
induction-coil, an armature, a coil for said ar-
mature connected with and operated by the
secondary circuit of said coil, an independ-
ent or local cireuit including the armature,
“open” and ‘‘ marking ” contact-points con-
nected with said armature, and means for
reversing thefunctions of said contact-points,

(o)

said means including a switch operated by
the primary cirenit of the induction-coil.

4. A relay, comprisingin its construction,
an induction-coil, having windings arranged
in induective relation, a circuit, an armature
arranged to open and close said ecircuit and
to be operated by a secondary winding of
said coil, and a switch for changing the path
of the current of one of the circuits to pre-
vent a reversal of signals in the instrument.

5. A relay, comprising in its construction,
an induction-coil, having windings arranged
in induective relation, a circuit; an armature
arranged to open and close said circuit and
to be operated by a secondary winding of
said coil, and a switch for automatically
changing the path of the current in one of
the circuits to prevent a reversal of signals
in the instrument.

6. A relay, comprising in its construction,
an induction-coil, having windings arranged
in inductive relation, a circuit, an armature
arranged to open and close said circunit and
to be operated by a secondary winding of
said coil, and a switch operated by the pri-
mary currentfor changing the path of the cur-
reunt in one of the circuits to prevent arever:
sal of signals in the instrument.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 7th day of
August, A, D. 1896.

FRANK E. CHAPMAN.

Witnesses:
A. D. HARRISON,
. W. PEZZETTI.
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