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Our invention relates to improvements in
telephone systems and particularly to means
for calling the attention of wanted parties.

The usual method of- calling a wanted
party is by applying a low frequency alter-
nating or pulsating current to the line for
the purpose of actuating a bell at the sub-
. seriber’s station.

In Iocal battery systems it is well known
to apply to a subscriber’s line a compara-

tively high frequency alternaumg or pul-

sating current for the purpose of giving an
audible signal or “how!l” in his receiver “arid
this prmclple has been applied in both local
and central battery systems to call the at-
tention of a subscriber who has left the re-
ceiver off its hook.

It has been suggested to apply this pmn-'
ciple of applying high or audible frequency
currents to subscribeis’ lines in central bat-
tery systems-as the normal method of call-
ing and so to modify the cireuits at a sub-

seribetr’s station that the receiver shall. e

normally included -in the line circuit, the

& line being kept open to direct current by the.

inclusion in series therewith of a ‘condenser.
An exchange ‘working exclusively on this
system would have the disadvantage that
Whilst the “howl” produced in the receiver
upon the application of the high frequency.
-current would be sufficiently loud for those
instruments * which were placed in quiet
“offices, it might be insufficiently loud for in-
struments in noisier places.

According to our invention we provide a-

telephone system soime of the lines of which

are Turnished:with a call bell whiie in others:

the receiving telephone is™ normally con-
nected directly or inductively to the line
and at the exchange serving these lines there
are means whereby any. subscriber may be
called no matter whether his line is of the
first or the second class. Preferably one and
the same operation at the exchange applies
to a wanted line both a howler current and
a low frequency ringing - current. - Alter-
natively lines having bells may be connected
to a different numerical group from that to
which are connected the lines whose receiv-
ers are adapted for calling purposes, a low
frequency ringing current being applied to
a wanted line connected to the first group,

while a hloh flequency current is apphed

to a ’wanted line connected to .the second" g

group.
The accompanying dl&WlIl 111ustrates
our invention in connexion with a ringing

group, which has elsewhere been described -
-as applied to an automatic telephone system’

in which the entire switching is done by
means of relays.
convenience only. _As the system referred to
is well known and as an understanding  of
the system is not necessary to an under-

_standing of our present invention, it is not
'dcsr‘ubed hereé:

- one skilled in the science, however, that our
invention can be equally well apphed to any '

It will be obvious to any

telephone “system. .

In the accompanying drawing, Fi igure 1
shows the ringing group referred to above
as being used in & well known system of
aaromatlc telephony. Figures 12, 1° and 1°
show modifications of the armngement of
Figure 1. Figure 2 shows a -subscriber’s
instrument provided with a bell. " Figure 3
shows an instrument having no bell Dut S0

of ‘the arrangement shown in ‘Figure 8 with

an 1nduct10n coil” 1nterposed between the

lineand the receiver.

Tt will be noticed that in the palt mquedu

Y in Figure 1 thére are two'transformers
HF and LF with prnnames P’ and P and
secondaries 5’ and S’/ respectively.

HF and LF indicate that -the trano-x
formers deal respectively with high and low

frequency alternating or pulsatlng currents.
The high and low frequency currents can

‘be obtamed in any well known manner sucly
as from a high speed current interrupter.

OB and an alternator AR. »

The secondaries 8’ and 8" may be joined
together as shown in Figure 1; one end. of
5’7 being connected to a distributor D..
series with S’ and in parallel with 8’ is a
condenser C. With this arrangement the
howler current will be supernnposed on the
ringing current.

The condenser C is of too small capamty

to short-circuit the low frequency ringing.

On the other hand, it constitutes a by -pass
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This we have done- for
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‘.arranved that, the receiver is-in serles with
the line and a condenger when resting upon .

“its support.  Figure 3* shows a- modl‘lcatlon 80
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for the high frequency signalling currents
which cannot pass through the compara-
tively high reactance of transformer 1L.F.
ATternatively, the secondaries 8’ and S”/
may as shown in Figure 1* be connected to
the distributor. D ‘independently of one
another so that the howler and ringing cur-

“yents will be applied to the wanted line

alternately. ‘

The operation of ringing is the same in
each case and is as follows:—

When a connexion shall have been estab--
lished relay ITB will be energized in cir-
cuit 27 whereby circuit 29 will be completed
through relay RG. Relay RG operates and
connects ringing lead 31 of the ringing group
to the A wire.  If the instrument of the

“wanted line be of the type Figure 3 or 3*

the ‘high frequency current will by passing
through condenser ‘C’ cause a howl in the

" receiver. ' If, on the other hand, the instru-

ment be of the type of Figure 2 the low"fre-
quency current will ring the bell thereof.
The removal of the receiver in either case
will by completing the loop permit relay
RT to operate. This will remove a short-

~circuit from across relay RTX which will
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“operate in the extension 29* of circuit 29 to

cut out velay. RG. This relay will now
rélease owing to the fact that at this time

““the line wire to which RG is connected is.

40

~ itgelf connected to earth through the wind-

ing of the well known current feeding relay.
The operation of relay RTX and release of

5 reldy RG will complete the talking circuit

through the ringing group.

If the lines having bells are coniiected to
one numerical group and the lines whose
receivers are normally connected condic-
tively or inductively to the lines are con-

“nected to another numerical group differ-

ent ringing arrangement will be used when

. connexion is.desired with a line of one

“group from those which would be used if
“a connexion be desired with a line of the

other group. These ringing arrangements
may be of the type shown in Figure 1 and
may be arranged so that those associated

~with the numerical group to which the bell

1,800,673

instruments are allocated have connected to
distributor D an alternator and that those
associated with the mnumerical ‘group - to
which the receiver instruments are allocated

have connected to distributor D a high fre-

quency generator. These may be as shown
in Figures 1* and 1° ’ ;
 In the method outlined above it would be
quite unnecessary for a subscriber to know
what type of instrument he was calling as
the selecting apparatus being controlled by
the numerical impulses - would “direct the
connexion into such paths as would include
the sppropriate calling apparatus. -

What we claim is:— S

1. In a telephone system the combination
of-a telephone line, a second telephone line,

‘and an apparatus adapted for connection to

either line, said apparatus being further
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adapted non-selectively to project to either -

line two signalling currents, the first said

telephone line being provided with an appa- .

ratus for effectively responding to one of
said signalling currents there being o
apparatus for effectively responding to the
other said current and the said second tele-
phone line being provided with a different
apparatus for efféctively responding to the
second said current there being no appara-
tus for responding to the first-said current.
‘2. In a telephone system, the combination

“of a number of lines in each of ‘which a

80

subscriber’s instrument includes a bell, a

number of lities in each of which the sub-
scriber’s telephone is normally connected to
the ling, and means at the exchange for sup-
plying to a wanted line high frequency cur-

rent and low frequency current alternately.

3. In a _telephone system,. automatic
means for supplying to a wanted line both
a howler current and a- low “frequency

ringing current and means operable upon

the response of ‘the -called subscriber for
disconnecting such currents from the line.

In testimony that we claim the foregoing
“as our invention we have signed our names
‘this 18th day '

of October 1922, ‘
BENJAMIN BERTIE JOHNSON.
" FERNAND HENRI NICOLAS HAMES.
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