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Lo all whom it may concerw:

Be it known that I, NicoLAs FLECHTEN-
MACHER, a subject of the King of Roumania,
and a resident of Bucharest, Roumania, have
invented certain new and useful Improve-
ments in Telegraphic Receiving Instruments,
of which the following isa specification.

This invention has for its object an im-
proved construction of relays suitable for use
in telegraphic systems and provides a special
relay of great sensitiveness having a free ar-
mature between the limbs of an electromag-
net and of a polarized electromagnet.

In the accompanying drawings I have illus-
trated, by way of example, one constiuctional
form of my invention.

Figures 1, 2, and 8§ are respectively a ver-
tical section, a plan, and a side view of my
invention. - Fig. 4 is a diagrammatic view
showing the circuit connections of the relay.

Myinvention provides a relay of such sensi-
tiveness that it allows of the use of a line-
battery of small power. The armature D of
this relay is supported neither by an axle nor
by a hinge or pivot nor by a spring. It is
guite free, and its rising and falling move-
ments are due exclusively to magnetic in-
fluences. Thigarmature D is of softiron and
isplaced horizontally between the pole-pieces
of a double electromagnet and the pole-pieces
d d' of a species of polarized electromagnet
formed by a permanent magnet B, connected
to a piece of copper C° upon which are
screwed the two pole-pieces d d', surrounded
by the coils of conducting-wires D ',

Cindicates the circular commutator, which
renders possible reversals of the electric cur-
rent in the coils b b’ and possesses, on the one
hand, a forked insulating-bar U, having two
contact-plugs thus insulated the one from the
other, and, on the other hand, four contact-
pieces 1’ 2' 8" 4, each provided with a termi-
nal. When no eurrent passes through the

coils of the electromagnet A and the coilsdb',

the armature D is attracted by the permanent
magnet B and touches the ivory points 44 of
the metallic screws v v/, fitted to the metallic
supports 8 8', which in addition carry the me-
tallic serews w w', the ends ¢* % of which are
preferably platinized and serve to close the
circuit of the loecal bmttmv when the har D
touches them.

The bar D is of very small diameter, pref-
erably about one-half millimeter, and is coat-
ad with platinum at the ends so that its eon-
tact with the screws w w' may be insured. A
piece of metal Z, which supports the magnet
B with the coils b U, can be adjusted in heidht
by means of a screw Z' upon a support Az to
admit of the poles of the magnet B being
brought nearer to or removed fzuthel flOlll
the armature D, according as it is desired
that the latter be sustained with more or less
force.
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the first, 1, is connected, on the one hand, to
a wire Z, connected to the line-wire, and, on
the other hand, to the wire of the electromag-
net A, terminating at its other end at the con-
tact-piece 4. The second terminal is con-
nected, on the one hand, to the contaci-piece
2’ of the commutator Cand, on the other hand,
by the wire L? to the earth and the negative
pole of the line-battery. One end of the wire
of the coils b b’ around the magnet B is con-
nected to the metallic piece Z, which is in con-
nection with the contact-piece 1' of the com-
mutator C, and the other end of the same
wire is connected to the contact-piece 3’ of
this commutator, so that if by means of the
yoke U the contact -piece 1’ is put into me-
tallic contact with 4" and that of 2’ with 8/, as
shown in Tigs. 2 and 4, or, again, if &' be S0
connected with 4/, and 1" with 2', we shall have
always the wire of the coils of the electro-
magnet A connected in series with the wire
of the coilsb b’ of the magnet B. The termi-
nals 8 and 4 are respectively connected to
the supports 8 &', and consequently to the
serewsw w'. Theterminal 3is,moreover,con-
nected to one of the poles of thelocal battery
I, the other pole of which may be placed in
communication with the terminal 4 either
through the receiver or theelectric bell of the
telegr aph -office when messages are to be re-
celved By means of the serews v v' w w' we
may adjust the play of the armature D and
its approach toward or from the poles of the
electromagnet A.

Having thus described my improved relay,
let us investigate what occurs when in receiv-
ing a message a current reaches the instru-
ment thr ou0h the wire [ and the terminal 1.
The cur 1ent passes through the coils of the
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electromagnet A, the contact-pieces 4’ and 1,
(the yoke U being in the position of Figs. 2,
3, and 4,) the coils b and U’ of the polarized
electromagnet, the contact-pieces 3’ and 2’ to
the terminal 2, wherefrom it returns through
L2 toearth. In the electromagnet A the cur-
rent willalways have the result of causing the
excitation of its pole-pieces, and in the case
now in view the eurrent passing through the
coils b 0’ of the magnet B will have & magnet-
izing effect—that is to say, it will augment the
magnetization of the pole-pieces d ', which
thus exercise a more powerful attractive ac-
tion upon the bar D.  Nevertheless, the ac-
tion of the electromagnet A upon the said har
D will overcome that which is exercised by
the pole-pieces d d', and consequently the bar
D will be drawn toward the electromagnet A,
the permanent magnet Band its coilsD b’ being
proportioned so that the magnetic field of the
polarized electromagnet B 0’ d d' constantly
remains smaller and weaker than that of the
electromagnet A. When therelay is used with
strong currents, the yoke U of the commutator
will be placed in the above-specified position
but if the current be very weak then in order
to increase the sensitiveness of the relay the
yoke U of the commutator is placed so as to
connect through ifs contacts the contact-piece
1" with that 2', and 3" with 4. In this case
the eurrent coming from the line and going
through the electromagnet A in the same ¥ ray
as above described will pass through the con-
tact-pieces 4" and &', the coils b1’ of the mag-
neb B, the piece Z, the contact-pieces 1’ and
2', the terminal 2, and by way of the line L2
to earth. 1In this case the effect on tho elec-
tromagnet A will be the same as before; but
in the pole-pieces d d' of the coils b I’ there
will no longer be augmentation of the foreo
ofattraction; but, on the contrary, these pole-
pieces will momentarily lose their force of at-
traction, because the current will act therein
in a demagnetizing manner, so that the elec-
tromagnet A will be easily able to attract the
armature, which will be either not at all or
very little attracted by the polarized electro-
magnet B d d'b V. Tn the fivst case we op-
erate with the differences of foree bhetween
the polarized electromagnet B 00’ d ' and
the electromagnet A, whereas in the second
case we operate with the combination of both
these forces, because while the one arrange-
ment is working the other is not at work.
There are therefore in this latter ease fHwo
factors which secure a great sensitiveness,
and according to practical experiments this
sensitiveness will vary in geometrical pro-
gression with the number of the elements of
the battery employed. The important point
is that the bar D should be free—that is to
say, unaflected by any mechanical frietion.
This insures its sensitiveness. Each time
that the bar D is attracted toward the elec-
tromagnot A—thatis tosay, is drawn down—
it makes eontact with the screws 1w ' and
closes the eircnit of the local battery, thus
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actuating the receiving apparatus. As sooi
as the eurrent is interrupted the electromag-
net A loses its attractive force, whercas tlie
polarized electromagnet B 01’ d d' regains its
power or, it may be, only preserves the same,
and the bar D will be attracted by the pole-
pieces d d', and then it will no longer touch
the serews w ', and the circuit of the local
battery will be interrupted.

What I claim is—

1. Atelegraphicreceiving instrument com-
prising an armature consisting of a light,
freely - movable Dbar, an clectromagnet ar-
ranged to attract said bar, magnetic means
for retracting it and stops for limiting its
movement,

2. Atelegraphicreceiving instrument,com-
prising an armature consisting of a light,
freely - movable bar, an clectromagnet ar-
ranged to atiract said bar, a polarized elec-
tromagnet for retracting it, and stops for lim-
iting its movement.

3. A telegraphic relay comprising an arma-
ture consisting of a light, freely-movable bar,
an electromagnet in the line-cireuit arranged
to attract said bar, magnetic means for re-
tracting it, and a contact connected in a loeal
circuit, and located in the path of movement;
of said armature, whereby the latter opens
and closes the local circuit.

4. Atelegraphicrelay com prising an arma-
ture consisting of a light, freely-movable bar,
an electromagnet in the line-cireuit arranged
to attract said bar, magnetic means for re-
tracting it, and contacts in a loeal cirenit so
loeated in the path of movement of said ar-
mature, that the latter bridges said contacts
to close the local circuit. '

5. Atelegraphicreceiving instrumont,com-
prising an armature consisting of a light,
freely - movable bar, an electromagnet ar-
ranged to attract said bar, magnetic means for
retracting it and means for adjusting its lim-
its of movement.

6. A telegraphic relay comprising a light,
freely-movable armature with platinized tips;
an ordinary electromagnoet fixed in the line-
cireuit, a polarized electromagnet, the said
armature being placed freely between saidl
two electromagnets, two contact-serows con-
nected to the poles of a local battery and by
contact with which the armature closes
through itself the loeal cirenit, and stops lim-
iting the upward movement of the free arma-
ture.

7. Atelegraphicreceiving insirument, com-
prising an armaturc consisting of a light,
freely - movable bar, an electromagnet ar-
anged to attract said bar, a polarized clectro-
magnet lor retracting it, and means for re-
versing the direction of the current through
said polarized electromagnet.

8. Atelegraphic receiving instrument,com-
prising an armature consisting of a light,
freely - movablie bar, an electromagnet ar-
ranged to atbract said bar, a polarized eleetro-
magnet for retracting it, and a communtator
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adapted in one position to direct the ecurrent
through the polarized magnet to reinforce its
magnetism, and in another position to reverse
the direction of the current through said po-
larized magnet to oppose its magnetism.

9. A telegraphic relay comprising a light,
freely-movable armature with platinized tips,
an ordinary electromagnet fixed in the line-
circuit, a polarized electromagnet, the said
armature being placed freely between said
two electromagnets, two contact-screws con-
nected to the poles of a local battery and by
contact with which the armature -closes

through itself the loeal eircuit, and stops lim-
iting the upward movement of the free arma-
ture, and a suitable commutator included in
the line-circuit and designed to put the coils

B vl

of the polarized electromagnet into series con-
nection with those of the first electromagnet
in sueh manner, that they can be traversed
by the line-current either in one direction or
in the reverse direction, so that the action of
the last current in the polarized electromag-
net may be added to or subtracted from that
exercised by the first-mentioned electromag-
net upon the said armature. ‘

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

NICOLAS FLECHTENMACHER.

Witnesses:
AMAND RITTER,
Le0o BUCHELIN,
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