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To all whonv it may concern:

Be.it known that I, THEODORE SPENCER,
residing at Cambridge, in the county of Mid-
dlesex and State of Massachusetts, have in-
vented certain Improvements in Annuneia-
tors for Telephonie Circuits, of which the fol-
lowing is a specification.

This invention relates to visible signal in-.

dicators or annunciators for telephonic cir-

cuits;and more specifieally to that class which -

are arranged to display the indicating device
when the circuit is closed, and to withdraw
the same, thereby automatically resetting the
signal, when the circuit is reopened. It is
evident that the withdrawal equally with the

display of the indicating device has a defi-.

nite signification, and may be readily under-
stood as a signal. :

The object of the invention is to provide a
self-setting indicator, simple in construction,
and trustworthy in operation, adapted to give
one indication under the application of a
steady electric current, and to be automati-
cally reset on the withdrawal of such cur-
rent, whereby is afforded a reliable signal in-
dieating at one point of a circuit any change
in connections made at another point.

The invention consists in a signal device
comprising an electromagnetic spool; an ar-
mature and armature lever therefor being
weighted at its freeend; and a signal shutter
normally retracted and held out of sight by

the weighted end of the armature lever, which

as long as the magnet remains unexcited,

‘rests npon a projecting heel piece with which

it is provided; but adapted when freed from
such weight to fall in virtue of its own
weight, and display itself at a suitable aper-
ture. .

It also consists in combining in a self-set-
ting annunciator the said shutter or signal

- plate tending when untrammeled by an op-
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posing forece to fall and display itself in vir-
tue of its own weight, and the weighted ar-
mature lever normally preventing such a dis-
play by exercising a superior counter weight

. on a lever extension of the said shutter, with
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an electromagnet of low impedance adapted
to be placed in a telephonic cireuit without
detriment to the transmission of voice cur-
rents.

-

It also consistsin an annunciator havinga
shutter or signal plate held in a retracted or
invisible position by a weighted armature
lever when the armature controlling such
lever remains unattracted by its magnet, and
adapted when freed from the said weight by
the operation of thesaid magnet to fall by its
own weight into a position of display; and
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it further consists in combining in a signal 6o

indieating appliance, a signal plate or shutter

tending by reason of its own weight to hang
vertieally, and display the signal; a superior
weight normally acting in opposition to the
said tendency and thereby holding the said
signal plate in a horizontal and invisible posi-
tion; and an electromagnet controlling the
said superior weight, and adapted when ex-
cited to free the said signal plate therefrom,
whereby the signal may be actuated from any
pointin a circuit containing the said magnet.

In the drawings, Figure 1 is a side view
mostly in vertical section, showing an an-
nunciator embodying the invention, and Fig.
2 is a diagram showing the annunciator in
circuit with a spring jack, plug and battery;
the said battery or any equivalent generator
being applied by the insertion of the plng. -

A represents the_ annunciator in both fig-
ures, and referring especially to Fig. 1l,aisa
soft iron core or pole piece secured to a soft
iron shell or tube e at its front end u, and to
the iron bar ¢, which if desired may be formed
to constitute the support of a number of an-
nunciators when arranged for central office
switchboards. :

Fig. 3 is a rear view of the annunciator
showing the two electrical connections there-
of; and Fig. 4 is a diagram indicating the
magnetizing and shunt winding connections
thereof. .

The rear ends of the core and tube form
virtually the two poles of a U magnet. The
helices of the core are wound between the

non-conducting end pieces b and b°.

It is often desirable that signals or annun-
ciators of this character shall be placed di-
rectly in a telephone circuit, to indicate at

‘one station, changes in the electrical connee-

tions which may be made at another, and it
is expedient therefore that their impedance
shall be low. This desideratum can be at-
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tained by providing the non-magnetizing he-
lix with a non-inductive shunt circuit of suit-
able resistance, and for convenience I wind
the said shunt round the core, and inclose it
within the iron surrounding tube. A con-
struection which has proved satisfactory, is to
arrange the two windings on the spoolin par-
allel with each other; the magnetizing helix
¢ consisting of a single conductor of silk cov-
ered No. 28 copper wire wound to a resistance
of seventeen ohms; while the shunt winding
d constituting a path of low impedance for
voice currents is made of No. 30 silk covered
German silver wire, wound double to prevent
self-induction. The two ends of both wind-
ings connect with the same terminals w w
which in turn are electrically united with the
cirenit wires. A magnet so made, is of low
impedance as respects telephonic or other
rapidly changing currents.

The armature f is pivoted at g, and may
have a limit secrew v. It carries a lever or
arm h which extends forward to the front end
of the annunciator, and terminatesin a down-
wardly projecting end 7. A short distance
behind the projection j the lever has an en-
largement % to serve as a weight to depress
the end of the arm when the electro magnetic
core ¢ is not execited, and its armature- f at-
tracted. A signal plate or shutter & which
may be made of any suitable material, such
as aluminium, is hung in pivots m, and tends
in virtue of its own gravity to hang vertiecally
and to display itself as indicated in broken
lines at the opening or aperture o in the frame
plate n. This signal plate has a short lever
or heel piece ! secured to its top edge and ex-
tending forwardly therefrom, and with this
lever the projecting end j of the armature le-
ver or rod engages normally or when the elec-
tromagnet is unexcited. By its weight which
is superior to that of the shutter on the other
side of the pivots, the said shutteris prevented
from yielding to its own‘tendency to assume
a vertieal position where it is displayed, and
is foreced away from the aperture o, and into
a horizontal position, (shown in full lines,)
where it is out of sight.

In Fig. 2, the armature is represented as be-
ing connected with its operating battery in a
telephone circuit, and as indicating at a dis-
tant station, the fact that such circuit is en-
gaged.

L is the telephone line extending from a
spring jack s, to one of the signal terminals 1,
andthecircuitcontinuesthrough the windings
of said signal, and from their remaining ter-
minal to earth by the wire . Thisline forms
the actual conversation cireunit, or a part
thereof, as indicated by the presence of the
telephones ¢, 2

A plug p to which is connected a battery
or any suitable generator B, having its other
pole connected to the earth or equivalent re-
turn conductor, is shown as inserted in the
spring jack, so that the current of the gen-
erator passes to line. If the plug were with-
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drawn, the spring of the jack would rest on
its insulated anvil contact and the line would
be grounded direct. Placed, as shown, the

‘ecurrent from the battery magnetizes the core

of the signal indicator by means of the exeit-
inghelix ¢, thearmature f,isattracted thereto,
andthe weightat thefrontend of the armature
lever or rod islifted from the short lever lof
thesignal shutter. Theshutterthus released
from the influence of its superior counter-
weight yields to its tendency to fall by reason
of its own weight, and appears at the aper-
ture o. Its appearance there may have any
prearranged signification. As shown, it in-
dicates that the line with which it is associ-
ated is engaged;and consequently its absence
or disappearance from the opening o indi-
cates that, the said line is free. The signal
being thus set by the act of making the plug
connection, conversation can be carried on
over the conductor L from one telephone ¢ to
the other 7% the rapidly varying voice cur-
rents passing without material obstruction
by the aid of the reactanceless shunt wind-
ing d, which together with the magnetizing
winding ¢ is indiecated diagrammatiecally in
Fig. 4. The withdrawal of the plug p or the
reopening in any preferred way of the genera-
torand signal circuit brings about the demag-
netization of the core ¢, and the consequent
retraction of the armature and depression of
the engaging projection j by means of the
weight ¢; and the said projection striking the
short lever ! eauses the signal shutter to re-
sume its former approximately horizontal
position and to disappear, thereby indicating
that the line L. is now disengaged.

I claim—

1. In a signal indicating appliance, a signal
plate or shutter tending in virtue of its own
weight to hang vertically and display itself;
a superior weight normally acting in opposi-
tion to the said tendency, and thereby hold-
ing the said signal plate in a retracted and
invisible position; and electromagnetic mech-
anism controlling the said superior -weight
and adapted when operated, to free the said
signal plate therefrom, the latter being auto-
matically restored to its retracted and invisi-
ble position when the electromagnetic mech-
anismisthrownout of operation substantially
as specified.

2. An electromagnetic annunciator having
an armature carrying a weighted arm, nor-
mally resting upon a lever extension of a sig-
nal shutter or plate for automatically restor-
ing the plate to and holding it in a retracted
position, said plate being adapted to fall by
its own weight when released from the supe-
rior weight of the arm through the attraction
of the armature by its magnef, substantially
as deseribed.

3. Anannunciator having a shutter or sig-
nal plate which is'automatically restored to
and normally held in a retracted or invisible
position by a weighted armature lever when
the armature controlling the said lever is an-
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attracted by its magnet, and adapted when
freed from the said weight by the operation
of the said magnet, to fall by its own weight
into a position of display.

4. The combination with a telephone cir-
cuit of a self-setting annuneciator comprising
an electro-magnet connected directly-in said
circuit and having a magnetizing helix and

also a winding shunting the entire magnetiz-

ing helix and constituting a path of low im-
pedance to voice currents; a shutter or signal
plate provided with a lever extension and
adapted when freed from control to fall by
its own weight, and a lever of superior weight
to that of the signal plate attached to thear-
mature and normally resting upon said lever
extension and adapted when the armature is
released from the attraction of said magnet to
withdraw the signal-plate and retain it in its
retracted position, substantially as deseribed.

5. A signal device comprising an electro-
magnetic spool; an armatureand a weighted

armature lever therefor; and a signal shutter
forming one arm of a. pivoted lever, and pro-
vided with a projecting heel piece constitut-
ing the complementary arm thereof, the said
heél piece being normally engaged and de-
pressed by the weighted armature lever and
the said shutter being thereby correspond-
ingly elevated; and the said shuiter being
adapted to assume a vertical position in vir-
tue of its own weight, when thesaid weighted
armature lever is disengaged from its heel
‘piece, on the execitation of the said electro-
magnetic spool; substantially as deseribed.
In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 1st day of Sep-
tember,; 1894,

THEODORE SPENCER.

" Witnesses: )
GEO. WILLIS PIERCE,
JOSEPH A. GATELY,
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