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Be it known that we, LoUuIrs JouN CRoss-
LEY and WALTER EmMoTT, of Halifax, and
JOHN FREDERIC HARRISON, of Bradford, all
in the county of York, England, subjects of
the Queen: of Great Britain, have invented
certain new and useful Improvements in Kilec-
tric 'Signaling Apparatus, applicable also
to- other purposes, (for which we have ob-
tained a patent in Great Britain, No. 1,328,
bearing date March 18; 1882, and sealed April
which the following is a specifi-

This invention relates to improvements in
magneto-electric or electro-magnetic signaling
apparatus for use in telephone - exchanges,
rallway-signal cabins, and for telegraphic and
telephonic purposes generally, the improved
signaling apparatus being also applicable to

connecting and disconnecting wires used for

telephonie, telegraphic, and other purposes.
For the purpose of illustration we will de-
scribe our invention as applied for use 11 tele-

- phone-exchanges.
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1nto effect when used for

We take an ordinary magneto-electric call-

~hell apparatus, and to or in connection wibth

the axis or spindle of the revolving coil or
colls we adapt one or more cams, pins, or the
like, so that it or they will make contact with
a suitably-placed spring or springs or its or
their equivalent in such a manner that when
the said coil or coils is or are rotated the elec-
tric currents are caused to flow out to theline
in the direction or directions required by op-
erating a key or by other suitable means. - By
this arrangement the subsecribers to a tele-
phone-exchange, in addition to the ordinary
call-signal, are enabled to transmit a distinet
and separate signal to advise the exchange-op--
erator that the wires are free. - =~ — =
In order to enable our-invention to be bet-
ter understood, we will proceed to describe a
suitable arrangement for carrying the same
telephone-exchanges,
by reference to the accompanying drawings,
in which— - o o |
Kigure 1 represents a view of a coil such as
1s generally used in the magneto-calls or call-

bell'ﬂ;pp&l‘&tus now in"l:lSe; biit any other suit-

50

able form of coil may be employed in carry-

1ng out our improvements. Kig. 2 represents

No, 1,183; in Spain April 11, 1843, No. 3,743 and in Anstria:

| a sectional view of the metal body of the bob.

f

‘casting, and shown-in Fig: 2,

has, however, been found to be impracticable,

‘these defects that we brought out ou rimproved -
-apparatus, and after most careful, terals, it

bin of the coil fitted with a spindle-cam and
springs according to our improvements. Fig.

o represents a view showing a suitable ar- 55

rangement for connecting an indicator with

our improvements, and Fig. 4 represents an

end view of the bobbin and cam shown in

Fig. 2. ST o |
Similar letters in all the figures represent 6o

similar parts. _~ o

. -Ihe construction of the armature is as fol-

lows: A casting is made (shown in Figs. 1 and

2) iu the recess A, running the length of the
_ _ ‘2 quantity-of 63
wire is wound, the two ends of which are con-
nected to P and P, respectively. . ‘The arma-
ture thus formed is inclosed in an ifon frame,
which forms the poles of a compound magnet,
and between which the armature is free to ro.
tate. It is'well known that on rotating a bob-
bin of wire of this nature between the poles
of a'magnet induced currents of electriecity
are produced in the wire, and these currents
are alternately positive and negative, and as
such are used for ringing magnet-bells . for
telephonic signaling and other purposes.
Suppose it is desired to transmit signals to
advise the operator in a telephone-exchange,
so'that the wires which he has put through 8o
may be disconnected. This can only be done
by arranging a code of signals, using a certain
number of rings for one expression and a cer-
tain number for another expression. . This

as the subscribers are very liable to make mis-
takes, while the operators are very liable.to"
miss the signal, in consequence of their atten-
tion being otherwise. engaged at the moment

the signal is transmitted. It is.to remedy go

proved to meet every demand. . - - .

- In order to eénable the subscribers to trans-
mit a special signal when they -have finished
‘with their connection, and to save the annoy-

‘ance caused by lines being left through too
long, we arrange the bell in Such a manner -

that the same Dbell serves to transmit the sep-
arate and distinet signal, which can be made I00
to record itself either visually or audibly.,
This is-:accomplished by attaching to the Spin-
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dle of the bobbin a cam, pin, or other projec-
tion, C. Once in every revolution of the ar-
mature the cam C comes in contact with the
spring J during just sufficient of its movement
to transmit one of the two currents generated—
that is to say, either always a positive or al-
wayvs a negative earrent. For example, it the
key K has been depressed by the finger and

‘the coil rotated, it will be seen that the cur-
rents of one polarity taken off - the generator

will flow inthe direction shown by the arrows,
through the spring to the center of the key K,
through theline to the exchange or elsewhere,

where the indicator I is placed, and entering

the indicator at terminal 1, the current passes
through the coil and out eitherto earth in the
case of a terminal station or to the next sub-
seriber’s line. The indicator I, as shown in
Fig. 3, is pivoted at y, and to 16 1S attached,
as shown, the magnet M, which 1s provided

ywith the forks II H. If the key were not de-
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presséd, it will be seen, by following out the
connections, that the currents are taken off
direct from the contact-pin P, through the
spring J”, to the repose-contact, and thence,
through the key, out to the line, as shown by
the arrows. Ifrom this it will be seen that all
the eurrents generated in the revolving arma-

ture will be taken off through this cireuit, in

contradistinetion to the case when the key 1s
pressed and ounly the currents taken off from
the cam C, making eontact with the spring J
once in each revolution, thus taking off a cur-
vent in one direction only. ‘When the key 1s
not, pressed, all the currents generated in the
armature pass out through the insulated pin
through the spring to the key and out to line.
While, when the keyis pressed, the cam comes
into cireunit at each revolution, and sends only
the currents generated as it makes contact with
the spring, the spring being only conncected to
line when the key 1s pressed. When the key
is pressed, the cireuit through the spring J”
is broken by the separation of the plates x «.
(See TFig. 2.)

Suspended over the coil in the indieator:is
a light curved magnet, M, and when no cur-
rent, passes this magnet remains by .the force
of eravity in the position shown over a collor
coils of wire, B; but immediately a current of
electricity of one polarity flows through the
indicator the needle H is deflected, as shown
in dotted lines, to the right or to the left In
accordance with the direetion of the current—
viz., either positive or negative. Immedi-
ately the magnet is deflected to either of these
positions, tlie fork H, at the end of the curved
magnet, comes into contact with the mer-
cury in the mercury-cup O, and this closes a
local eirecuit, which may contain a bell, relay,
drop-indicator, or any other appliance to at-

tract attention; but @ bell is shown in the

drawings.

- From this deseription it will be gathered
that the rapidly -alternating currents trans-
mitted when the key K is not pressed do not

deflect the curved magnet-indicatorsufficiently |

to either side to make contact with the mer-
cury-cups; and it will also be seen from this
that one subseriber to an exchange can call up
his fellow subseriber, to whom he has been put
through as often as he may desire without the
operator in central exchange knowing any-
thing about it; but the moment either sub-
seriber presses his ring-oft key the indicator
falls over, short-circuits the two mercury cups,
and rings the Dbell or otherwise advises the
operator, who should at once put the lines
straight again, ready for the next call.

If the earved magnet M be weighted slightly
on one side, it may Dbe used without a local
circuit and additional apparatus, as the indi-

cator I will fall over when deflected and re-

main until put back.
Fig. 3 is a detail view,showing the mercury-

‘cups in section and the fork.

There are numerous other useful applica-
tion of this system. TFor instance, aninterme-
diate station can be arranged with two termi-

nal stations, so that the terminals can speak

with each other or with the intermediate sta-
tion, the switching being done by the station

wishing to speak, as will be well understood

without further deseription. The system 1s
also applicable to the working of electric Sig-
nals on railways instead of using batteries, as

“at present. For example,the *'r] ng-off”? key or

other suitable arrangement will enable the
operator to transmit the currents, SO as to in-
dicate **line clear’”’ and ‘“‘line Dblocked,’” or
otherwise, as required.

It will De seen by referring to the indicator
with the curved magnet that the local circuit,
instead of including the two bells shown, may
have an ordinary single needle-block dial,
which will indieate “‘line clear’ or ‘‘linc
blocked,’’” according to the side to which the
curved magnet is deflected, such direction be-
ing governed by the direction of the current.

Having thus deseribed our invention and a
suitable manner of carrying the same into ef-
fect, we wish it to be understood that what
we claim 15—

The combination, in a telephonic-exchange
system,with the axis or spindle of the revolv-
ing coil or coils of @ magneto-electrie call-
bell apparatus, of one or more cams, pins, Or
the like, key K, and ifs springs J and J",
whereby, in addition to the ordinary call-si1g-
nal,a distinet and separate signal may be trans-
mitted to advise the exchange-operator that
the wires are free, substantially as hereinbe-
fore described.

T.OUIS JOHN CROSSLEY.
WALTER EMMOTT.
JOHN FREDERIC HARRISON.

Witnesses to the signatures of Louis John
Crossley and Walter immott:

WALTER JAS. TURNER,
Tox PITTS. -

Witnesses to the signature of John Frederic
Harrison: |

WALTER JAS. TURNER,
SAMUEL A. DRACUP.
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