Sept. 10, 1946. " H: M. BASCOM 2,407,241
MONITORING SYSTEM ' :
Filed Aug. 9, 1944

FlG./ R
T s ‘
OBSERVERS '
TELEPHONE }-t } o
> <= . .
“— -
> j ‘ B
] OBSERVERS POSITION
FI16.2 7 .
: /2—}_\J_ WA (72 ’;,,3
- !
. . a/. = ¢ 1 r0
70 TELEPHONE [ 217 17 | L | TELEPHONE
STATION A . o04= P STATION 8
| ‘ TR al PSRy
! . ;
1] ] LMM@-/.S '
—7-— hn—— T == o=
51 |6
1 7o bf:b :
F i R | LA
—t AN
2“"'—}:. L j/»} STV
: )
VAN 22
4/; < ‘
=il
- v """l
241

. INVENTOR
HM BASCOM

BV; %ﬁf :

AT TORNEY



Patented Sept. 10, 1946

2,407,241

UNITED STATES PATE‘\JT OFFICE

2,407,241
MONITORING SYSTEM

Henry M. Bascom, New York, N. Y., assignor to
Bell Telephone Laboratories, Incorporated, New
York, N. Y., a corporation of New York

Application August 9, 1944, Serial No. 548,666
(CL 179—51)

6 Claims.

This invention relates to telephone monitoring
or observing systems whereby an attendant lo-
cated at some intermediate point on a telephone
line is able to listen in and talk on the line over
which an established telephone conversation is
in progress and more particularly relates to
means whereby the attendant is able to listen on
the line and talk to both parties simultaneously

or to interrupt the transmission of voice fre- .

quency currents between the connected stations
without opening any direct current paths which
may be established over the line and to falk to
either party to the exclusion of the other party.
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It has been established practice for many years .

to provide telephone operator’s cord circuits with
what are known as splitting keys whereby an
operator is enabled to open the cord, intermediate
its two ends and to selectively talk over either of
the connected lines to the exclusion of the other
line. Such an arrangement, however, merely pro-
vides for severing the cord conductors at some
point intermediate the two connected terminals
and connecting the operator in either direction
to either of the connected lines.” In such an ar-
rangement, for the reason that the cord conduc-
tors are actually severed, no electrical path exists
between the lines connected. to the two ends of
the cord. ‘

In the present arrangement, a line transmit-
ting voice frequency currents and also providing
one or more paths for direct current supervision
or other purposes, can be “split” to the extent
that voice frequency current transmission is in-
terrupted without appreciably interfering with
the flow of direct current.

An object of the invention is to provide so-
called “splitting” at an observer’s position on a
line whereby voice frequency transmission is pre-
vented without interfering with the transmission
of direct current thereover.

A feature of the invention whereby the fore-
going object is obtained, resides in the inclusion
in a line at an observer’s position, of an inductive
device having a low direct current resistance, and

also having a low impedance alternating current.

within the voice range, and by the provision of
means controlled by an observer for changing the
impedance of the device to voice frequency.cur-
rents to a high value without changing its direct
current resistance in the line.

The invention will be understood from the fol-
lowing description when read in connection with

the accompanying drawing:
Fig. 1 of which shows the fundamental concept
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. 2
of the invention applied to an observer’s “split-
ting” circuit; and

Fig. 2 shows a practical application of the in-
ventmn to a line arranged for voice frequency
transmission and direct current supervisory sig-
naling.

‘Referring to Fig. 1, a line L over which speech
currents are being {ransmitted and which also

. provides for direct current supervisory signaling

between its terminals, is provided with a trans-
former or retardation coil T having at least two
windings, one of which windings (upper) is serial-
ly included in the line and the other winding is
included in a normally closed local circuit in-
cluding two contacts of a splitting key 4. The
device 1 is of such design and construction and its
windings of such proportion that the line winding
has a low direct current resistance and when the

... lower winding is in the closed circuit condition

shown on the drawing, i. e., when the contact
springs of the key 7 are in their normal or unop-
erated position, the upper or line winding also
offers a relatively low impedance to voice fre-
quency currents flowing in the line, but when the
circuit including the lower winding is opened by
operation of the splitting key to either of its two
positions, the impedance offered by the line wind-
ing to alternating current is increased to such
a high value that through transmission of speech
is effectively prevented. Further, when the upper
unit of the key 4 is actuated, which opens the
normally closed circuit for the lower winding of
the device T, to increase it$s impedance, the ob-
server’s telephone set is connected in bridge of
the section of the line to the right of the observer,
when the upper unit of the key is restored to nor-
mal, the observer’s telephone is connected to the
opposite section of the line to the left of the ob-
server and the circuit of the lower windings of
the coil is again closed and when the lower unit
of the key is actuated, the circuit of the lower
winding of the coil T is again open-circuited at
another .point to again increase the impedance
of the device 1.

When both upper and lower units of the key
4 are in their normal position, the observer’s tele-

_phone is connected in bridge of the line and the

lower winding is connected in a closed circuit

. thereby permitting through speech transmission
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over the line and enahling the observer to moni-
tor on the conversation if desired.

Referring to Fig. 2 of the drawing, which shows
a practical arrangement of the invention, an
cbserver’s position- is. shown located-on -a line
L intermediate the. ends thereof, which line, as



2,407,241

3

referred fo in connection with Fig. 1, is adapted
for the transmission of speech and direct cur-
rent supervisory signals. Included in the line at
the observer’s position is shown a network 7
comprising two multiwound transformers or re-
tardation coils T! and T2, each having two of
its windings 8, 19 and 9, 11, respectively, con-
nected in series with the line, one in the upper
or tip side and one in the lower or ring side.
The remaining two windings of each transformer
i2, 14 and {3, 15, respectively, are connected in
series in a circuit closed at contacts 16 and i1
of splitting key 4. Windings 8 and 10 of trans-
former Ti and windings 9 and {1 of transformer
T2 are connected in the line in such a manner
that when the circuit including windings 2,
14 and 13, 15 are in a closed circuit, i. e., when
the contacts 18 and T of key 4 are in their nor-
mal or closed conditions the effective impedance
to voice freauency currents offered by windings
8, 10 of transformer Ti'and 8, I of T2 is of a
relatively low order.

Further, due to the low ohmic resistance of
windings 8, {6 and 8, |1, which in practice are
equal, the passage of direct current through the
network is not effected to any appreciable extent.
For a purpose to be later referred to, a large
capacity condenser 2i and a high resistance 26
are serially connected across the line at a point
in the network intermediate the two transform-
ers Ti and T2, but due to the high value of re-
sistance 23, the shunting effect of this arrange-
ment to both direct current and speech frequen-
cies is negligible.

At the observer’s position, a telephone, not
shown, is adapted to be connected to the line by
means of a talk key { over a circuit which nor-
mally includes contacts § and 2 of the splitting
key 4 and condensers § and 5.

In describing the operation of the invention,
Fig. 2, it will be assumed that a telephone con-
nection has been established over line L between
stations A and B and that when the connection
was established the observer was notified of the
fact, by means not shown, and therefore put on
notice to listen in on the conversation, if con-
sidered necessary or desirable, which operation is
accomplished in a well-known manner by oper-
ation of the talk key | which connects the ob-
server’s telephone in bridge of the line as before
referred to.

In case the cbserver desires to interrupt the
conversation and speak to station A, to the exely-
sion of station B, the splitting key 4 is operated
to its lower position thereby opening at its con-
tacts 16, the normally closed circuit including
windings 12, {3 and (5, {4 of transformers TI
and T2 whereupon windings 8 and 10 of trans-
former Ti and windings § and {1 of transformer
T2, due to the absence of the opposing inductive
effects of windings 12, i4 and 3, {5, respectively,
assume a high impedance to voice curreénts and
tend to isolate stations A and B from each other.

When splitting key 4 was operated to its lower
position, it also closed its contacts 23 thereby
short-circuiting high resistance 29 and leaving
condenser 2( alone in shunt to the line thereby
further increasing the impedance of network 7
to a very high value and effectively preventing
through transmission between the connected sta-
tions. In this position of the key 4, i. e., when
the closed circuit for windings 12, 13, 15 and 14
is open and the resistance 28 is short-circuited
a circuit arrangement for network 7 is estab-
lished which constitutes g single T section of what
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is known as a constant K two-element low-pass
filter, i. e., one having two inductances in series
with the line and a capacity in shunt to the line
which filter will transmit all frequencies between
zero and the cut-off frequency which can be
established, by proper design, as the low side of
the voice frequency band.

Also in this lower position of key 4, the oper-
ator’s telephone remains connected over contacts
2 and 3 of key 4 to the left-hand section of the
line and hence the observer can talk with sta-

‘tion A without being overheard by station B.

In case the observer desires to talk with sta-
tion B to the exclusion of station A, the talk key
4 is operated to its upper position thereby trans-
ferring the operator’s telephone circuit from the
left-hand tc the right-hand section of the line
which involves opening contacts 2 and 3 and clos-
ing contacts {8 and (9. Contacts (T are also
opened in this position of key 4, thus opening
the circuit of windings 12, 13, {4 and (5 at
another point to increase the impedance effect
of network 7 in the line, as before.

The observer can now talk with the person
at station B without being overheard by sta-
tion A.

Further, operation of key 4 to its upper posi-
tion closes at its contact 22 another short-circuit
around high resistance 28 to remove this re-
sistance from the shunt connection across the
line to again increase the impedance of the net-
work to a high value.

It will be noted that when the splitting key 4
is operated in either direction to connect the
observer’s telephone to one station to the exclu-
sion of ‘the other, and to effectively split the two
line sections from each other a resistance 24 (of
the order of 600 chms) is connected across the
section of the line which is not connected to the
observer's telephone for the purpose of main-
taining a predetermined impedance termination
across that section of the line which may be
required in case a repeater, or other transmis-
sion apparatus is included in that section of the
line.

What'is claimed is:

1. In a monitoring system, a line, telephone
stations at each end thereof for transmitting voice
frequency currents thereover in either direction,
& monitoring position intermediate said stations,
8 telephone set at said position, and splitting
means including a pair of selective switches con-
trolled at said position for simultaneously pre-
venting transmission of voice currents between
said ‘stations and for selectively connecting said
telephone set to said line for communicating with
either of said stations to the exclusion of the
other, said splitting means also comprising a mul-
tiwound inductance coil having at least one wind-
ing in series with said line and one winding nor-
mally short-circuited and adapted to be open-
circuited in response to operation of either of said
switches.

2, In a monitoring system, a line, telephone
stations at each end thereof for transmitting
voice frequency currents thereover in either di-
rection, & monitoring position intermediate said
stations, a telephone set at said position and split-
ting means including a pair of selective switches
at said position for simultaneously preventing
transmission of voice currents between said sta-
tions and for selectively connecting said telephone
set to sald line for communicating with either
of said stations to the exclusion of the other,
said splitting means glso comprising a pair of
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multiwound transformers each having two wind~
ings connected in series-aiding relation in each
side of the line and also having a plurality of
other windings, serially-connected in an aiding
direction in a closed loop, a high resistance and
a large capacity condenser connected in series
across the line between the transformer, and
means responsive to operation of either of said
switches for opening said closed loop and for
short-circuiting said high resistance.

3. Ina monitoring system, a line, telephone sta-
tions at each end thereof for transmitting voice
frequency currents thereover, means at each end
of the line for transmitting direct current sig-
nals over said line, a monitoring position inter-
mediate two sections of the line, and splitting
means at said position and controlled thereat for
preventing transmission of said voice frequency
currents between said line sections without inter-
fering with the transmission of said direct cur-
rent signals, said splitting means including a de-
vice in said line comprising inductive, capacita-
tive and non-inductive resistance elements so ar-
ranged and normally connected that said device
offers a negligible impedance to the transmission
therethrough of both direct and voice frequency
currents, said splitting means also comprising
switching means for. changing the effective ar-
rangement and connection of said elements to
constitute a T-section of g constant K.two-ele-
ment low-pass filter having the property of highly
attenuating voice frequency transmission there-
through and having a substantially negligible at-
tenuating effect on direct current transmission
therethrough.

4, In a monitoring system, a line, telephone
stations at each end  thereof, for transmitting
voice frequency currents thereover, means at each
end of the line for transmitting direct current
signals thereover, a monitoring position interme-
diate the two ends of the line and splitting means
controlled at said position for preventing trans-
mission of voice frequency currents between said
stations without interfering with the transmission
of said direct current sighals, said splitting means
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including a. device in said line comprising & pair
of inductance coils each having at least two wind-
ings one winding of each coil being serially con-
nected in one side of the line and another wind-
ing of each coil being normally short-circuited, a
condenser and a high resistance serially connect-
ed across said line between said inductance coils,
said splitting means also including a switching
device for simultaneously opening said short-cir-
cuited windings and effectively reducing said high
resistance to a negligible low value.

5. In a monitoring system, a line, telephone
stations at each end thereof for transmitting
voice frequency currents thereover in either di-
rection, a monitoring position intermediate said
stations, a telephone set at said position, and
splitting means including a switching device con-
trolled at said position for simultaneously pre-
venting transmission of voice current between
said stations and for selectively connecting said
telephone set to said line, for communicating with
either of said stations, said means also compris-
ing a pair of multiwound’inductance- coils, each
coil having one of its windings connected in series
with the line and another winding normally short-
circuited, and a large capacity condenser and a
high resistance serially connected in bridge of
said line beiween said two line windings, said
switch being adapted, when operated, to simul-
taneously open said short-circuited windings,
short-circuit said high resistance and selectively
connect said telephone set to said line on either
side of said pair of inductance coils,

--6. In a telephone system, a line adapted to
transmit both direct current and speech frequen-
cy alternating current, means intermediate the
ends of said line for effectively preventing the
through transmission of said alternating current
without interfering with the transmission of said
direct current, said means comprising an induct-
ance device having one winding in series with the
line and a second winding normally short-cir-
cuited, and a switching device for opening said
short-circuited winding. ‘

HENRY M. BASCOM.



