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This invention relates to a signaling system,
and more particularly to a telephone communi-
cation system containing a voice operated gain
adjusting device, commonly called a “vogad,”
which possesses the characteristic of delivering
to the transmission line speech waves of sub-
stantially constant volume independently of
whether the speaker is a weak or a strong speak-
er. This application is a continuation as to com-
mon subject matter of our application Serial No.
45,644, filed October 18, 1935.

In such a transmission line it is common to
transmit a ringing current of a definite frequency
and constant amplitude, or to make tests from
time to time on the transmission characteristics
of the line, and to do this latter with alternating
currents of definite frequency and constant am-
plitude, the frequencies chosen for testing lying
preferably in the signaling range. The type of
circuit here in mind is that known as a four-
wire circuit, and the vogad used with it is placed
in the transmitting side at the terminals. The
vogad is of the type shown in patent to Hogg
et al., No. 1,853,974, April 12, 1932, and consists
essentially of a variable gain device or “vario-re-
peater,” the gain heing determined at any time
by the volume of the signal coming to the input
of the gain device. This variable gain device or
repeater has associated with its input a gain in-
creaser which functions tc increase the gain of
the repeater when the incoming speech is above
a certain predetermined minimum power level,
and does this ordinarily by changing the charge
on a condenser placed in the grid circuit of the
repeater. There is also associated with the re-
peater at the output side a gain increase dis-
abler which serves the function when the output
of the repeater exceeds a certain predetermined
amount, of opening a circuit in the gain increaser
in such manner as to isolate the biasing condenser
in the grid of the vario-repeater. Also connected
to the cutput of the repeater is a gain decreaser
which serves the function when the output ex-
ceeds another higher predetermined value of
changing the charge on the biasing condenser in
such a direction as to decrease the gain of the
repeater.

The vogad as a whole has the characteristic
of responding rather slowly to the typical peaks
of s speech message, bearing in mind that the
actual power of the speech message delivered by
the repeater is well below what it would have been
were the amplitude of the output constant and
of a value corresponding to the peaks. Ii, now,
there is impressed on the input of the vogad
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an alternating current of constant amplitude,
then the vogad will be set in accordance with
that amplitude and the power delivered will be
congiderably higher than would be the case of a
speech message having peaks substantially of
the same vslue as the amplitude of the steady
alternating current. This may lead to overload-
ing of repeaters and other undesirable character-
istics, and the purpose of this invention is to
provide means whereby the gain of the vogad 1is
definitely lower if a constani alternating cur-
rent is impressed at the input than would be the
case if it were set in the same way as it would
be for speech; that is, the purpose is to over-
come the tendency of the vogad to adjust itself
for too high a gain for a steady alternating cur-
rent.

Another purpose of the invention is to provide
means which will operate an alarm or give some
other suitable signal if the output of testing cur-
rent from the vegad to the line does not lie with-
in certain limits, thus indicating that some por-
tion of the circuit, and in particular the vogad,
is not functioning properly.

The invention will be bhetter understood by
reference to the following specification and the
accompanying drawing, in which Figure 1 shows
a transmission line with a vogad and the elements
which comprise the means to carry out our inven-
tion; Fig. 2 shows the invention applied to volume
control devices other than the vogad; and Fig. 3
shows a portion of siich means in greater detail.

Referring more specifically to Fig. 1, there is
shown a four-wire circuit consisting of the lines
I, and Is with terminating sets & and 5 by which
the transmission line is transformed from a two-
wire to a four-wire basis, or the reverse. For
simplicity a single line is shown for circuit I.
and alsc for Lo but it is to be understood that
these are actually each a pair of wires. On the
transmitting side of the circuit at the terminal
4, there is introduced a vogad 7 with supple-
mentary apparatus to be described hereinafter.
The vogad comprises the vario-repeater 8, the
gain increaser 9, the gain increase disabler (0
and the gain decreaser {1, the details of the op-
eration of which are all described in such a
patent as that to Hogg et al., referred to above.
Identical equipment {7 is shown on the transmit-
ting side at the terminal 6. The circuit also
shows on the receiving side, at each terminal, a
reverse vogad 21 and 22; also terminal echo sup-
pressors 28 and 24 and gain change suppressors
25 and 26, the arrangement and the performance
of which are fully described in such a circuit as
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shown in application of Wright and Abraham,
Serial No. 752,150, filed NMovember 8, 1934, now
Patent No. 2,043,403, issued June 9, 1936, and the
circuit as thus far described does not constitute
a portion of this invention.

Ag stated above, it is sometfimes desirable to
rvinging current over such a circuit or to
testing current, in both cases the cur-
bsing alternating and of constant am-
plitude. Also, as peointed out, the gain of the
vogad in this case is set at too high a value.
Such o source of alternating current is shown at
{2 near the terminal 4, and it is to be under-
stood that it may be associated with ths trans-
mission line in any suitable manner, indicated
conventicnally only in the drawing.

In ig. 1 two methods are shown for overcom-
ing the difficully. ©One of these is shown in con-
nection with the vogad T and the other is shown
in connection with the vogad 7. A description
will bhe first given for that shown in the vogad
1. In the circuit derived from the outpul of
the repeater 8 and which normally supplies
power to the elements {8 and (f, we place a
lcss device &f which may consist of a resistance
network, represented here by a single resistance
clement. Beyond this element 3{ and at the
input of the elements {8 and {1 there is a
derived circuit 32, which then goes through a
circuit 'T tuned to the frequency of the ringing
current or the testing current. Having passed
thirough the tuned circuit T, the alternating cur-
rent passes through an amplifier-detector 82 to
control a slow-operate relay 84 which, in case
it is operated, will short-circuit the element 3%,
thus effectively rendering the gain increase dis-
abler and the gain decreaser moge sensitive
30 that the repeater 8 is not adjusied to so
high o gain for a given output as when the ele-
ment &f is in the circuit. The sensitivity of the
relay 32 is adjusted so that it will operate and
short-circuit the element 2§ on ringing or test-
ing current.

The device thus far described carries out one
of the purposes of our invention, namely, to re-
duce the gain of the vogad for steady alternating
current input. In addition, however, it may
he desired that an alarm shall be given in the
event that this portion, or some other portion,
of the vogad assembly is not functioning in a
manner to give an cutput which is between cer-
tain desired limits. To this end we supply the
couipment shown at 48 which comprises an
alarm A to be onerated from a battery 44, This
arm cannot in any case be operated unless
e civeuit from the hattery 41 is closed at the

P

i turn does not function unless
rnating current of a frequency which
pass the tuned circuit T is present. In case

ircuit at 42 is closed, then the alarm may
be operated through one of two paths. The
first of thess traces through the circuit 45, which
circuit is normally ciosed ab the point 46 if the
power on the {ransmission line is less than a

steady alte

iower specified limit, and under these condi-
tions the alarm will be sounded to call atien-

tion to the abrormal condition. If the power
on the line excesds the specified value, then the
circuit at £8 is broken by the amplifier-deiector
I and no alarm is sounded. In case the power
on the line exceeds a certain higher specified
value, then the civcuit at 83 is closed through
operation of the smplifier-detector ¥ and again
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the alarm A gives an indication calling atten~
tion to an abnormal condition. The power valuc
on the line at which the amplifier-detector H
will function can be adjusted as desired by such
a means as the loss element 4£8. As g result of
these circuit arrangements it is evident that
we have accomplished the second purpocse of our
invention, namely, to provide a signal device
which will give a suitable alarm in the event
that the power on the transmission line is at
toc low or too high a value.

The second method by which we accomplish
the purposes of ocur invention is shown at 17 at
the right-hand side of Fig. 1. In this arrange-
ment the same type of vogad comprising a vario-
repeater, a gain increaser, a gain decreaser, and
a gain increase disabler is shown with the ele-
ments in the same relationship to each other as
in the equipment at 7 but without the loss ele-
ment &} of 7. In series with the transmission
line is a loss element &, normally short-cir-
cuited at 52. In case, however, a ringing cur-
rent or a testing current is impressed on the
line, & portion of this current will pass through
a derived circuit including the tuned circuit T,
the amplifier-detector 52 and the slow operate
relay 54, which may be identical to the corre-
sponding tuned circuit and relay of 7. Such
steady alternating current causes operation of
the relay E4, opening the short circuit at 52
and thus intreducing the loss §1 in series with
the line, the loss being of such value as to bring
the alternating current power to the desired
value. The alarm device in this case is also
analogous to that previously described and is
indicated by 48, the circuits of 49 being con-
trolled by the derived circuit 56 from the out-
put of the relay §4.

The description up to this point has dealt with
the application of a special tone-operated cir-
cuit to a vogad. It is, however, guite possible
to apply this same means of tone adjustinent
to any volume contrcl device. Such volume con-
trol devices might be in the form of compressors
or expanders as described in a patent to Creen,
No. 1,738,000, dated December 2, 1929, or a device
such as the half-vogad which is described in a
patent to Doba, No. 1,854,828, dated April 19,
1932,

Referring to Fig. 2, a transmitting volume con-
trol device ! is shown in the outgoing transmit-
ting line. At the output of this device the tuned
circuit 32, amplifier-detector 33, and slow-oper-
ate circuit 34 are shown. When the slow-oper-
ate circuit operates it inserts the loss 31 in the
line. At the same time it operates the alarm
device 48, which is identical with the alarm device
shown in Fig. 1. Thus, if the volume control
device { is operating correctly, the proper value
of testing tone is sent out on the line, but if it
is operating incorrectly, the alarm device 40 will
indicate this immediately.

t the receiving end of the circuit another vol-
ume control device I’ is used. This device may
be compietely independent of the transmitting
volume conirol device at that end of the circutt.
At the output of this device the same mecha-
nism is indicated, a tuned circuit 32’, amplifier-
detector 33’, slow-operate circuit 24’ and an
alarm circuit 40’. However, in this case it is as-
sumed that it is desirable to increase the amount
of testing power over that which is normally put
out by the volume control device I’. Thus, oper-
ation of the slow-operate circuit removes the loss
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31’, thereby increasing the testing power sup-
plied to the two-wire line,

Tt will be obvious from the above that the gen-
eral principle of an auxiliary tone adjusting de-
vice for volume control circuits might be applied
to a large variety of .volume control devices.

The tuned circuit and slow-operate relay in
any of the modifications shown may take on a
variety of forms. One form which is suitable for
carrying out our invention is shown, for illustra-
tive purposes only, in Fig. 3 and comprises a high
impedance input to an amplifier-detector. This
high impedance input may be obtained in a well-
known manner by means of condensers Ci, Cz and
Cs, along with the inductance of the transformer,
all adjusted to respond only to the ringing cur-
rent or testing frequency which it is desired to
use. From the input coil the waves affect the
amplifier-detector and, if strong enough, cause a
current to flow in the plate circuit of this de-
tector. Alternating current components are vy-
passed by the condenser Cs and the direct current
operates the master relay 62 which, in turn, ini-
tiates the release of the test zone relay €. This
latter, which is normally held cperated, remains
operated for a considerable length of time due
to the charging up of the condenser Cs through
the high resistance 83 and the windings of the
relay 6f, thus making effectively a slow- operate
circuit.

The release of the relay 81 is made to perform
the desired function in the vogad circuit.

Tt iz obvious that many changes may be inade
in the circuit arrangement. For example, in-

stead of having the circuit T tuned to a single
frequency it could be designed to permit passage
of any desired number of chosen frequencies, and
this in general might be desirable because a
proper testing of the transmission line would call
for measurements at several of the frequencies
in the signaling range and these might all be dif-
ferent from the ringing frequency. Furthermore,
it might be desirable in some cases to use two
or more control units, one for testing current and
one for ringing current. There might also be
certain circuit arrangements where a vogad would
be used at only one end of the circuit.

What is claimed is:

1. Tn a volume controlled circuit, a vogad adapt-
ed to deliver substantially constant value of
speech message to the line, the gain of the vogad
being set by the peak values of the incoming
speech to it, a source of alternating current of
constant peak voltage for occasional impression
on the line, and means when said alternating
current is 0"esent to reduce the gain of the vogad
with reference to the normal gain for that inp
peak voltage.

2. Tn a volume controlled circult, a vogad
adapted to deliver substantially constant volume
of speech message to the line, the gain of f{he
vogad being set by the peak values of the incom-
ing speech, a source of alternating current of
constant peak voliage for occasional impression
on the line, and means when said alternating
current is present to introduce loss in the main
transmission line to reduce the effective trans-
mission level of the line over that normal for
speech message of the same peak voltage as the
alternating current source.

3. The combination of claim 1 characterized
by the fact that the means for reducing the gain
of the vogad with reference to the normal gain

3

consists of a loss in the inputb circuit of the con-
trol of the vozad, bhis loss being switched in
during cperation for speech and being shunted
out when the alternating current source is
connected in.
4, The combi

said

nation of claim 2 characterized
by the fact that the means te introduce loss in
the transmission line is a series nefwork which is
normally short-circuited but which is introduced

1201
.

when the aiternating current source is connected.

5. 12 conirolled circuit, a vogad
adal v substantially constant volume
G Sf to the line, the gain of the
vogad | the peak values of the incom-
ing urce of alternating current of
const 7 cliege for occasional impression
oni inz and means when said alternating cur-
rend resent to reduce the gain of the vogad
with nee to the normal gain for that input

peak voitage and to operate an alarm if the vogad
for said alternating current is of abnor-
mal value.

6. In 2

aaa nte :,

<

i controiled circuit, a vogad
aliver substantially constant volume
the line, the gain of the
e peak values of the incom-~

of alternating current of
'vge for occasional impression
ns when said alternating cur-
ent Lo veduce the gain of the vogad
to the normal gain for that input
.d to cperate an alarm if the vo-
aid slternating current is below
and above another specified
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ssage to
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ts the normal gain
iSuance 1ctwork in the derived
‘7.5 yut of the vogad leading to the

veg d cont the network being shor-circuited

when me onstant aliernating current source
is conne

3. In mme confrolled circuit, a vogad
adapted ver substantially constant volume
of spe aze o the line, the gain of the
vogad being seb by the peak values of the incom-
ing spesch source of alternating current of

age for occasional impression
ng when said alternating cur-
tro J uce loss in the transmis-
he effective transmission level
ormeal for speech message
as the alternating cur
an alarm if the Vogad
lernating current is
above another speci-
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9. In a volume controlied circuit a device
adapted to temiat speech volume at the input
of ¢ iret f this device being set by

2

akle peak speech volt-

a sowrce of altern:

ages g o it, ating cur~
rent stan pcas\ voltage for cccasional im-~
pression on the iine, and means operating when
56 ariable peak ga’ setting voltages are not
pie L and nonse $o said constant peak al-
tern [ o set the gain of the volume
cont farence to the normal gain
for ¢
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