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To all whom it may concern:

Be it known that I, L.uiGi CEREBOTANI, &
subject of the King of Bavaria, residing at
Munich, in the Kingdom of Bavaria and Ger-
man Empire, have invented new and useful
Improvements in Relays
ing is a specification.

The essential features which must charac-
terize a relay which shall be really effective
in its operation are as follows; sensibility—
1. e., that it responds at once to even the weak-
est cuuent obedience-—i, e., thatall the im-
pulses of current, even the most rapid, are
reproduced through the relay; uniformity of
the stroke of the armature—. e., that the
energy of the armature-stroke remains the
same, even though there should be many va-
riations in the line-current; reliability and
permanency of the polarization—i. e., that if
the relay is a polarized one its polarization
will not undergo any change through altera-
tion in-the current; limitation—i. e., that
the relay may respond only to currents the
strength of which is within cervain limits.
These features are all united in the relay
forming the subject of the present invention.

Figure 1 is 4 plan view of the relay, show-
ing also the course of the currents. Fig. 2is
an underside view of a part of the apparatus;
and Fig. 3 is a vertical section seen in the di-
rection of the arrow, Fig. 1. .

The relay eonsists of two pairs of electro-
magnets ¢ ¢’ O b'. The arrangement of each
of the magnetic pairs is such that one part
lies on Lhe right and the other on the left of
the ar matme The conneetxon of the iron
cores is shown in Fig. 2. ~ The lever &, turn-
ing about the point o, forms the common ar-
mature ¢ p, Fig. 3. It is so constructed that
if no force is exerted upon it it remains in
any position in perfectly-stable equilibrium.

0 is a set-screw for adjusting the point of
suspension.

If the one pair of magnets—for instance,
a a'—is excited by the cuuent the lever
turns, moving toward the left at o and toward
the 1*ight ata, If, on the other hand, the mag-
netic force acts at b b', the action will be the
reverse.

The magnets are arranged in a particular
manner. The line L first passes through the

, of which the follow-

(No model.)

coil b and then through «/, b, and a, finally

‘going to earth; but while the magnet pair b b’

is only wound with the line-wire the magnet-
pair a a’ is:wound also with a second wire,
(indieated-on the drawings by a thicker line.)
This second winding . is “included in the cir-
cuit of a loecal battely B.and consists of only
compalatlvely fe\v tmns but of relatively-
thick wire.

[To regulate the local cunent a resistance
w is mselted in the circuit. - The coils of the
line L are very numerous and the wire very
fine. A second local-battery circuit M is ar-
ranged for the purpose of operating the re-
ceiving apparatus E. This local-battery eir-
cuit, however, is only made when the arma-
ture % is attracted by the electromagnets b '—
4. e., when the nose f of the said armature
strikes the contact s. The latter is adjust-
able, as also is the counter-block 7. As men-
tioned, the armature % only leaves its posi-
tion of rest if one or the other magnet pair
exerts a force. If, however, the battery B
is constantly in action and there is no line-
current, the contact fnaturally bears against
the stop v and can only be drawn in the
contrary direction by a greater force exerted
by the magunet pair 0 b'. Suach force is only
exerted, first, when the line-cuarrent runs
in an opposite direction to the local current,
and, second, when its strength is greater
than half the strength of the local current,
for if the line-current is in the same direc-
tion as the local current the magnetic in-
fluence exerted by the coils of the magnet ¢
&' is obviously greater, since here the two cur-
rents (the line and the local current) supple-
ment each other. Tf the direction of the line-
current is a contrary one, however, the re-
sultant effect of the magnet pair ¢ ¢’ is equal
to the difference between the effect of the lo-
cal current and that of the line-current. If,
then, this difference is smaller than the effect
of the line-current alone, the armature will
turn.

Supposing now that the magnetic eﬁect
caused by the current from the 1oca1 battery
B is a very small one, (and any, even an ex-
ceedingly-small force, suffices to attract the
lever 7, which turns with extreme readiness,)
the lme cmlent will still, with the gre ?LtGSU
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certainty, exert its force, no matter how con-
siderable the decrease in the line may be,
for, as already stated,the smallest force, such
as that of the local current is, is sufficient to
cause the force of the magnet paird b’ to pre-
dominate over that of the pair v o'. Asis
clear, the elfect of the line-current with this
arrangement is twofold—viz., firstly, the re-
sistance is overcome, and, secondly, the whole
of the magnetic force resulting from the cur-
rent is exerted.

It need scarcely be remarked that the re-
sistance of the coils is very small compared
with the great resistance of the line.

From what has been said it is clear that
the relay possesses the first of the features
mentioned atthe commencomentof this speci-
fication—¢. e., sensibility. The second feat-
ure follows from the first.

The reason why the relaysordinarily in nse
do not always respond to the frequency of the
carrent impulses is that the current has to
overcome a resistance-—viz., the contact-
spring, which cannot be a strong one on ac-
count, first,of the diminution in the line, and,
secondly, on account of the current strength
only being very slightly expressed when the
impulses of current arve very short. If, how-
ever, the springisa very weak one, it does not
promptly enoughreact when the impulise is of
extremely-short duration. With the above-
deseribed relay, on the contrary, the spring is
replaced by the local current, which exercises
a constant effect. The latter, as already ex-
plained, does not have to be overcome, but
remains quite out of action, so that the line-
current operates with its full strength with-
out experiencing resistance.

A second reason why the ordinary relays
do not respond to short impulses is the so-
called “residual magnetism.” With the pres-
ent arrangement, however, there is no re-
sidual magnetism or it exercises no effect.

The uniformity of the stroke of the arma-
ture depends upon the magnetic effect which
expresses itself, as also the energy of attrac-
tion, always remaining the same. This fea-

ture also is possessed by the improved relay

when the line-current exercises a like or
somewhat greater effect than the local cur-
rent. If, for instance, the magnetic effect of
the local currentis 5 and that of the line-cur-
rent 12, the resulting effect of o ¢’ is 7. The

effect of O 0, on the other hand, is 12, conse-

quently 5 more thanof « «’.  1f, however, the
magnetic effect of the line-current beeomes
weaker or stronger—for instance, 36—the re-
sulting effect of the magnetic pair a o’ equals
31 and, on the contrary, of b U equals 36,
Consequently the latter is again 5 greater
than the former. HWrom this the lemma fol-
lows: The attractive effect both ab the elec-
tromagnet ¢ o' and b U' is always equal—that
is, that resulting from the local current B—
notwithstanding the variations and changes
which may take place in the intensity of the
line-current.

That the polarization of the present relay
{the fourth of the requirements referred to
and one not fulfilled, as is well knosn, by
steel-magnet relays) is very reliable and con-
stant need not here be pointed out, heing
nothing but a result of the above.

Most remarkable is the fifth requirement
referred to—. e., the limitation of the exer-
cising of the magnetic effect. There are
many strong current-relays in use; but po-
larized relays which either only operate with
a weak current or which only operate in re-
sponse to currents within certain definite in-
tensities do not, so far as I am aware, up till
now exist. This requirement is fulfilled by
the present invention, inasmuch as therecan
be fewer coils wound around the magnet pair
0 b’ than around the pair a «’. In this case
(where the effect resulting from the line-cur-
rent is smaller than at ¢ «') thereis alimit to
the increase of the line-current intensity, the
magnetic effect of the paira ¢’ being also pre-
dominant in consequence of the subtraction.

Having now fully deseribed my invention,
what I elaim as new, and desire to secure by
Letters Patent, is—

A polarized relay consisting of two magnet
pairs a «/, b V', the cores of which cross each
other, having a common armature 7 oscillat-
ing on a fulerum Dbetween suitable contact-
pieces, said magnet pairs being contained in
the line-circuit and one pair also in a loeal-
battery cireunitin the manner substantially as
described.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

LUIGI CEREBOTANI.

Witnesses:

DaAvID LOEWENBERGER,
BDENJAMIN NUSBATUM.
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