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UNITED STATES PATENT OFFICE

THEODORE N. VAIL, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT IN CIRCUITS AND SIGNALING APPARATUS FOR DISTRICT TELEGRAPH AND TELEPHONE
SYSTEMS,

Specification forming part of Letters Patent No. 219,188, dated September 2,1879; appiic:ution filed
July 19, 1879. .

To all whom i may concern: :

‘Be it known that I, THEODORE N. VAIL, of

. Boston, in the county of Suffolk and State of

Massachusetts, have invented a new and use-
ful Improvement in Circuits and Signaling

Apparatus for District-Telegraph and District-

Telephone Systems, of which the following is
a specification, reference being had to the ac-
companying drawings. . .'

The object of this invention is to enable any
station in a district-telegraph or district-tele-

“phone system to be signaled from the centfal

office without causing the operation of the sig-

- nal apparatus at any other station in the sys:

tem; and to this end the invention consists in
connecting the several stations to the central
office by two independent series of cireuits,
one series of circuits being arranged so as to
connéet the several stations radially from the
central office, and the other series of circnits
being arranged in conecentric circles having
the central office as a eommon center and in-
tersecting the radial eircuits at the several
stations in such a manner that no two circunits
shall be common to two stations, and in the
use of' a device at each station for causing a
signal or call from the central office to be pro-
duced at the station, which device cannot op-

- erate to cause the production of a signal or

call unless the two independent radial and cir-
cular cirenits, which intersect at the station, are
simultaneously worked. ‘

In the accompanying drawings, Figure 1 is
a perspective view of a signal-instrument con-
struected, as before stated, for use with two cir-

cuits. I'ig. 2 is a sectional view of the same/
"Fig. 3is a diagram showing the manner of

constructing a sighal-instrument to be oper-
ated by two ecircuits in another way.  Fig. 4
is a diagram of another form of signal appara-
tus operated by two circuits, and Fig. 5 is a
diagram showing the manner of connecting

several stations to a central office by means-

of radial and circular cireuits. ‘

This system may be applied to any number
of stations; but, in order to avoid complexity
in the diagram, I have shown the system as
applied to sixteen stations only.

In this diagram, A is the central office, and

11 21 3! 41 are four cireuits radiating from this

central office, and each cireuit passing through
four different stations in the system, and 12 22
3 4% are four other independent circuits, each
of- which encircles the central office, and also .
connects four different stations to the same.
The radial ecircuits are shown in full and the
cireular circuits.in dotted lines.

It will be seen that each station is connected

to the central office by two. different and in-

depéndent cireuits, and that no two circuits
arecommon to twostations, station 1 beingcon-
nected to the central office by cireuits 17 and
4%, station 2 by circuits 2! and 42, station 3 by
circuits 3' and 42, station 4 by circuits 4! and
4%, station 5 by circuits 1' and 3?, and so on;

and consequently, if the signaling apparatus

for receiving calls or signals from the central
office at each station is controlled by a device
which cannot DLe operated from the central
office unless the two circuits which intersect
at the station are simultaneously worked, any
stalion can be signaled without calling any
other station iu the system, npon the same
principle that the exaect location of a place
upon the earth’s surface is determined by the
use of parallels” of latitude and meridians of
longitude. »

The telephones may be placed in either the
circalar or radial circuits, and be connected in
the same in any desired manner, and any de-
sired manner of operating the signal-bells or
annuunciators at the central office may be
adopted.

An open-circnit system is nsed with the sig-
nal apparatus represented in the drawings; -
but, if it is desirable, the closed-cireuit system
may be used, as it is obvious that the signal
apparatus can readily beadapted to this closed-
cireuit system, or be adapted to be operated
by variations in the strength of the currents
or changes in their direction without depart-
ing from the principle of my invention, and
that said signaling apparatus may be con-
structed in many different forms.

A convenient form of signal apparatus is
one in which a bell-hammer operated by a
magnet in one cireunit is prevented from strik-
ing the signal-bell so as to give a signal ex-
cept when a catch has been released by a
magnet in the other circuit,



o

In the accompanying drawings, Figs. 1 and
2 represent a signal - bell constructed accord-
ing to this punclple

B is the signal-bell, and C C' are two elec-
tro-magnets, one mmoneb C, being placed in
one circnit—say the mdial eircuit—and the
other magnet, ¢/, being placed in the other
circuit—say the circnlar., These magnets are
placed side by side upon a stitable support,
but have their armatures D D’ upon opposite
ends. Each of these armatures is pivoted to
the support, and is provided with a suitable
retracting-spring, so that the armature vibrates
when the cireuit through the magnet is closed
and broken.

The hammer-lever F of the signal-bell is at-
tached to the armature D’ of the magnet (¥,
and a lever, E, at right angles to the hammer-
lever, and provided at its extremity with a
hook, I, which extends beyond the hamwer-
lever and encircles it, is attached to the vibrat-
ing armature D of the other magnet, C.

Upou the hammer-lever is a projection, H,
which, when the armature D is away from the

_poles of the magnet C, strikes against the hook
I, when the bell-nammer is made to vibrate
by the action of the magnet C/, and prevents
" the hammer from striking the bell; but when
. the armature D is attracted by its magnet C
the hook I is lifted out of the way of the pro-
Jjection H, so that the hammer will be able to
strike the bell and give a signal when the ham-
mer-lever is operated by the magnet C’.

It will thus be seen that with this appara-
tus a signal cannot be given unless both of the
cireuits are simultaneously closed.

Instead of operating the signal-bell directly
by the current from the c(,ntral office, it can
be operated by an electro-magnet placed in a
local circuit, which is opened or closed in any
desirable manner when the two cireunits which

“intersect at the station aré simultaneously
worked. A convenient manner of accomplish-
ing this resalt is shown in Fig. 3

It will be seen from that diagram that the
cireuit from the local battery throuo h the mag-
net of the signal-bell will not be completed
unless the armatures of both the magnet
and C’ are simultaneously attracted.

Another method of operating the signal-bell
by the simultaneous action of two magnets is
shown in Tig. 4. In thisarrangement the sig-

nal-bell mafrnet ' is cut out of its cirenit un-
less the clrcmt is elosed through the magnet C.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a district - telegraph or district - tele-
phone system, two series of independent cir-
cuits from the central office, one series being
arranged radially from the central office, and
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the other series being arranged in concentrie
circles having the central office as a center
and intersecting the radial circuits at the sev-
eral stations in the system, so that every sta-
tion is counected to the central office by two
different cireunits, and no two circuits are com-
mon to two stations, substantially as and for
the purpose set forth.

2. In a district-telegraph or district -tele-
phone system, a device operated from the cen-
tral office for causmfr the production "at each
station of asignal from the central office, which
device will become operative to produce a sig-
nal only when two independent circuits pass-
ing through said device are simultaneously
worked, substantially as and for the purpose
set forth.

3. The combination, substantially as and for
the purpose set forth, in a district-telegraph
or district-telephone system, of two series of
independent circuits from the central station,
one series being arranged radially from the
central oftice, and the other series being ar-
ranged in concentric circles having the cen-
tml office as a center and lnter.se(,tmg the ra-
dial circuits at the several stations, and a de-
vice at each station operated from the central
office for caunsing the production at each sta-
tion of a signal from the central office, which
device will become operative to cause the pro-
duction of a signal only when the radial and
the circular circuit, which intersect at the sta-
tion, are mmultaneously worked.

4. A device operated from the central office
for causing the production at each station of
a signal from the central office, consisting of
two electro-magnets operated in independent
cireuits, one magnet acting to move a lever,
which, when moved to its full extent, causes
the production of a signal, and the other mag-
net operating a stop, which prevents the said
lever from moving to its full extent, but which
stop can be released by said magnet, so as to
permit said lever to move so as to cause the
production of a signal, substantially as and
for the purpose set forth.

5. The combination of the signal-bell B, the
magnets C C’ in independent circuits, the vi-
brating armatures D IV, the hammer-lever F,
provided with a projection, H, and the lever
B, provided with a hook, I, sabstantially as
and for the purpose set forth

In witness whereof I have hereunto set my
hand in presence of the two subscribing wit-
nesses.

THEODORE N. VAIL.

Witnesses:
ALEX, L, HAYES,
J. W. G. BuckLry.



