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7 Claims.

This invention relates to telephone systems and

more particularly to means for automatically in-
dicating and recording that portion of the time
during an observation period, that a given tele-
phone link or a group of such links, is in use.
- In a telephone system it is frequently neces-
sary in the making of trafic studies to obtain
information as to the percentage of time that
the several connection links such as cord circuits
or trunks or lines of a group are in use. It will
be appreciated that if these links are insufficient
to carry the load during any given period, the
service will suffer. On the other hand, if an ex-
cess of link circuits is provided, it will be uneco-
-nomical since each circuit involves a consider-
able investment, In the past, when such link
traffic information was desired, it was necessary
to have an observer note the duration of each
use. Such observance was often indaccurate due
to fallure of the human factor.

In accordance with the main feature of the
present invention, it is proposed to provide, in
a suitable array, a signal for each link, which
signal when actuated indicates that its link is
in use and it is further proposed to photograph
this array periodically to make a permanent rec-
ord of the actuated signals.

In accordance with another feature of the in-
vention, there is provided a neon lamp or ihe
like for each link of a group which lamp is ar-
ranged to be optionally lighted either intermit-
tently or continuously throughout the period that
sald link is in use. The lamps of a group are
preferably compactly arranged in coordinate rows
and have an illuminated counting meter asso-
ciated therewith to show additionally the num-
ber of times that photographic exposures of the
group of lamps have been made during a given
period. A cooperating photographic device is ar-
ranged automatically to make intermittent ex-
posures on g periodically advanced photographic
strip. The images of the lighted lamps will ap-
pear in each exposure and since the rate of ad-
vance of the: strip is known, it is possible to de-
rive therefrom, what portion of a measured in-
terval that each of the links under observation
is in use. :

For a clearer understanding of the invention,
reference is made to the drawings in which:

Fig. 1 is a diagrammatic illustration of a por-
tion of a telephone system including a calling
and a called telephone line together with a skele-
ton cord circuit as well as an incoming trunk
circuit and an outgoing trunk circuit, all gener-

10

15

20

ally referred to as links and Iunctloning to mter-
connect a calling and a called subscriber;

Fig. 2 is a perspective view of the recording
apparatus including a photographic device which
faces a panel having mounted thereon an array
of lamps, a lamp being individual to each link
under observation and also having mounted
thereon an exposure counting meter common to
said array of lamps;

Pig. 3 is a fragment 'of a photographic strip
with a record of link use indicated thereon; and

Fig. 4 is a diagrammatic showing of the elec-
trical means and circuits for actuating the appa-
ratus of Fig, 2.

Although the present invention is adapted to
indicate traffic conditions on the lines or links
of all types of telephone systems including both
manual and automatic, it is herein illustrated in
Fig. 1, as applied to & well-known manual tele-
phone system. This system will best be under-

 stood by describing briefly the operation of ex-
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tending & call to a wanted subscriber. When
the subscriber at A initiates a call, the line relay
2 of calling telephone line | is energized in the
well-known manner to light the line lamp 3.
The operator on noting the lighting of the lamp
3 inserts the plug P of the cord circuit into the
subscriber’s line jack J. This operation ener-
gizes the sleeve relay 4 of the cord, in series with
the cut-off relay 5 of the calling line, over an
obvious circuit. 'The cut-off relay disconnects
the line relay 2 from this line which results in
the extinguishing of the line lamp 3. It will be
noted that the sleeve relay 4 is provided with an
armature and contact T which are closed as long
as the relay 4 is operated, that is as long as the
answering end of the cord circuit is in use. The
operator, through suitable listening means, not
shown, ascertains the number of the wanted
line from the calling subscriber at A. On receiv-
ing this information, the operator inserts the
plug Pl into the jack JI of an out-going trunk
leading to an incoming trunk at a distant office.
through which the called subscriber at substa-
tion B can be reached. - The incoming trunk ter-
minates in a plug P2 at a B operator’s position
in the distant office where a B operator, in turn,
receives the designation of the wanted line in
the well-known manner and inserts the plug P2
of the incoming trunk into the jack J2 of the
line 8 leading to the wanted subscriber’s sub-
station at B. It will be noted that the sleeve
relay 18 associated with the outgoing trunk is
energized in an obvious circuit as soon as plug
Pl is inserted into the jack JI. ‘The sleeve relay




2
{0 is provided with an armature and contact |1
which are closed during the entire period of op-
eration of this sleeve relay, that is, as long as
the outgoing trunk is in use. The incoming trunk
which is connected to the called line by inserting
the plug P2 into the jack J2 of that line, is also
provided with a sleeve relay I3 arranged to be
operated in an obvious circuit completed at the
battery feed relay 15. The sleeve relay 13 is like-
wise provided with an armature and contact I8
which are closed as long as this relay remains
operated.

In accordance with the present invention,
there is provided in combination with the tele-
phone system of Fig. 1, the novel traffic indicat-
ing and recording apparatus illustrated in Fig. 2,
as well as the novel electrical circuits and means
for operating this apparatus, shown in Fig. 4.
It should be pointed out that this apparatus and
its operating means can be used to determine
traffic conditions in a group of cord circuits,
incoming trunks, or outgoing trunks, all herein
generally referred to as links.

The mentioned apparatus includes a panel (7
on the face of which there are mounted in co-
ordinate rows, a group of lamps |8 preferably of
the neon type. Each of these lamps is individ-
ual to a link of s group under observation and
is arranged to be periodically or continuously
lighted while its related link is in use, as will be
described. It will be understood that if a group
of cord circuits are being observed, the observ-
ing apparatus (Fig. 2) will have a lamp 18 in-
dividual to each such cord circuit with its light-
ing circuit {9 controlled at the armature and
contact such as 7 of the sleeve relay 4 (Fig. 1).
However, if a group of outgeing trunks are under
consideration, a lamp {8 individual to each trunk
will have its lighting circuit controlled at the
armature and contact such as It of a relay 10.
On the other hand, if a group of incoming trunks
is being studied, a lamp 18 individual to each
trunk has its lighting circuit controlled at an
armature and contact such as 16 of a relay 3.

For purposes of this description, it is assumed
that there are forty-eight links in the group
being observed and that the individual lamps 18
of these links are conveniently arranged on the
panel {7 in eight vertical and six horizontal rows.
There is also mounted on the face of the panel,
an exposure counting meter 20, which is illum-
inated by a suitable light source 2! and which is
actuated whenever a record is made. The lights
and the meter on the face of the panel can be
periodically photographed by a camera 23 nor-
mally focused on the panel. This camera is pref-
erably arranged to utilize a strip of film 24 (Fig.
3) such as thirty-five millimeter film, and is fur-
ther arranged to be actuated by a solencid 25
which causes the camera to make an exposure as
well as suitably advance the strip of fllm after
each exposure, in readiness for a succeeding use.

The electrical means for actuating the solenoid
25 is indicated in Fig. 4 to which reference is
now made. This electrical means preferably in-
cludes an electric clock 271, provided with a brush
or contactor 28, which rotates continuously dur-
ing the time that the electrical actuating means
is in use. While the clock 2T can be arranged
to rotate its brush in any desired time interval,
it is herein illustrated that ihe brush completes
each revolution in one minute of time. This
brush is arranged to make successive contact
with fixed contactors 29, 30, 31 and 32 positioned
ninety degrees apart in the circular path of rota-
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tion of $he brush. Thus, the brush 28 will make
contact with some one of these contactors every
fifteen seconds. Since it may be desired to have
the brush effectively make contact with only one
of these contactors, four toggle switches 34, 35,
36 and 37 are provided for the purpose of selec-
tively rendering effective or ineflective any of
the mentioned contactors. It will be understood
that if all four of the contactors are effective,
then fifteen second or one-quarter minute inter-
vals will be measured. However, if two opposite
contactors are disconnected, then only one-half
minute interval will be measured. For purposes
of this description, it will be assumed that the
toggle switches 34, 35, 36 and 371 are closed so
that all of the mentioned contactors are rendered
effective. The toggle switch 89, when open,
places the lighting of the neon lamps under the
control of relay 40 so that these lamps can be
lighted only during the interval of exposure of
the camera. When, however, the switch 39 is
¢tlosed, the control of the neon lamps is inde-
pendent of relay 40 and these lamps continue
to be lighted during the periods that their related
links are in use. .

Whenever the trafic observing arrangement is
in use, the electric motor clock 27T will rotate its
brush 28 continuously. Since all the contactors
29,30, 3f and 32 are now effective, a record will
be made each time that the brush 28 engages a
contactor. Thus, when the brush 28 engages the
contactor 31, a circuit is completed from ground,
conductor 42, brush 28, fixed contactor 31, con-
ductor 44, toggle switch 34, winding of the relay
40, conductors 43, fuse 45, to grounded battery.
The relay 40, thus energized, completes a cir-
cuit for operating the camera solenoid 25 which
causes the camera to photograph the lighted
lamps 18 on the film strip 24 as well as advances
this strip for the next exposure. Relay 40 also
completes a circuit for the exposure meter or
counter 20. The circuit for the solenoid is trace-
able from grounded battery, conductor 46, wind-
ing of the solenoid 25, conductor 47, armature
and front contact of the normally energized
slow-releasing relay 48, conductor 49, the make-
before-break contacts of the relay 40, conductor
51 to ground. It should be mentioned that the
normally energized relay 48 is provided to insure
a prompt action on the part of the solenoid 25
even if the make before break contacts of the
relay 43 are somewhat out of accurate adjust-
ment. The exposure meter counter 20 is ener-
gized from grounded battery, fuse 45, conductors
43 and 50, winding of the magnet of counter,
lower front contact and armature of relay 40,
conductor §f to grounded hattery. This counter
is thus operated on each exposure of the camera.
Consequently, if the counter numbers appearing
in the successive exposures are not consecutive,
it will show that there is an omission in the rec-
ord, probably arising from the failure of the cam-
era to make an exposure.

After the traffic observing period has ended,
the film strip 24 is developed in the usual manner
50 that the images i8a of the lighted lamps
18 will appear in a regular pattern in successive
pictures on the strip which is now ready for study.
In effecting this study, a projector or film viewer
is used. It will be remembered that the timing
arrangement, including the clock 27, is so set up
that a picture is taken on the film 24, every fifteen
seconds. With this in mind, the record is easily
interpreted, since the pictures show six lamp im-
ages (8a in the first vertical row of exposures
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“5231” and “5232” but only the first four lamp
images 18a appear in exposure “5233.” This
shows that the links corresponding to the first
four of the first vertical row of the lamps 18 on
the panel were lighted while all three exposures

- were made, whereas the fifth and sixth lamps (8
in the mentioned vertical row were lighted only
during exposures “5231” and “5232.” From this
information, it can be determined how much of
the time the mentioned six links and the remain-
ing links of the group of forty-eight links, were
in use during the observation period.

What we claim is:

1. The method of determining the traffic condi-
tions in a group of telephone links which com-
prises providing an array of indications of links
in use, periodically making photographic records
of said indications and simultaneously indicat-
ing on said records serial designations therefore.

2. The method of determining the traffic con-
ditions in a group of telephone links which com-
prises providing an array of light indications of
links in use, periodically making a photographic
record of said indications and simultaneously
photographing on each record a designation
thereof. :

3. The method of determining the traffic condi-
tions in & group of telephone links which com-
prises providing an array of light indications of
links in use, periodically making a photographic
record of said indications on a continuous medium
which is progressively movable at a given rate.

4. In combination with a telephone system, a
group of link circuits over which telephone calls
can be extended, a traffic recording arrangement
for recording the periods of use of said link cir-
cuits, said arrangement comprising a panel pro-
vided with an indicator individual to each link
circuit, said indicators having an operative and
an inoperative condition, a counter associated
with said indicators, a camera directed on said
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cators of link circuits in use, means for periodi-
cally operating said camera to photograph said
counter and the operated indicators on said panel,
and means for advancing the counter with each
operation of sald camera. ]

5. In combination with a telephone system in-
cluding a group of link circuits over which tele-
phone calls can be extended, a relay associated
with each link circuit and normally functioning
in the course of the use of its link circuit, a lamp
individual to each link controlled by the relay
individual to said link, the lamps of said link
circuits being arranged in a group, & camera for
photographing said group of lamps, & timing de-
vice, and means including said timing device
for operating sald camera.

6. In combination with a telephone system in-
cluding a group of link circuits over which tele-
phone calls can be extended, a relay assoclated
with each link circuit and normally functioning
in the course of the use of its link circuit, a glow

_ discharge lamp individual to each link and con-
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panel, means for rendering operative the indi- -

trolled in part by the relay individual to its link,
the lamps of said link circuits being arranged
in a group, a counter device associated with said
lamps, a camera for photographing said group of
lamps and counter device, a timing device, and
means including said timing device for operating
said camera and counter device,

7. In a telephone system, telephone lines, a
group of links for interconnecting said lines, an
indicator individual to each trunk for indicating
the busy or idle condition thereof, sald indicators
being mounted to present a symmetrical array,
a photographic device provided with a fllm strip
and with means for taking successive pictures of
said array on said strip, and means including a
timing device for actuating said camera at the
conclusion of intervals of uniform duration.

WILLIAM J. VINCENT.
EMMETT D. TALBOT.




