H., M. BASCOM.

TELEPHONE TOLL SYSTEM,
APPLICATION FILED SEPT. 30, 1915,

1,215,331, Patented Feb. 13, 1917,

A
o

M

Lordgn

I o0 1 C

LT =10
£

[k = P
SHCER $LB
S

[/=7/.5_|

N

il L3
Y
Sy
a8}

ol

hventor:

Henry M. Bascom,

by
"Moo, G o 7

At tys.



10

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

HENRY M. BASCOM, OF BROOKLYN, NEW YORK, ASSIGNOR TO AMERICAN TELEPHONE
' AWD TELEGRAPH COMPANY, A CORFORATION OF NEW YORK:

- TELEPHONE TOLL SYSTEM.

1,215,331,

Application filed September 30, 1915.

To all whom it may concern.:

Be it khown that I, Henry M. Bascou,
residing at Brooklyn, in the county of ngs
and State of New York, have invented cer-

tain Improvements in Telephone Toll. Sys-
tems, of which the following is a specifica-
tion.

It is common in telephone toll systems
to make the display of a signal at the cen-
tral station, as the line lamp, dependent
upon the operation of contacts at a sub-
station in the satisfaction by the subscriber
of a toll charge, which may be through the
deposit of a coin or the actuation of a regis-
ter, and the consequent connection of the
line to ground. It is found, however, that
this deposfc or remstmtlon is sometimes
avoided by the subscriber by placing a
ground upon the substation “circuit inde-
pendently of the contacts of the toll ap-
paratus. The present invention provides
means for so modifying the action of this
illicit ground, as by preventing the display
of the central station signal or causing its
display in a peculiar manner, that it usually
will be ineffective in obt‘umncr the desived

result. More spe(nﬁcally the 1nvent10n eons
sists in controlling ‘- signal’ by relays re-’
sponswe to currents of: different character- -
istics both:of which relays will'be energized :
to complete the notrmal. signal cireuit only_

when the substation line i is Olounded in the
approved manner. - -

The drawing iTlistiates dlwrfunmqtlcmlly
a prepayment ‘substation line and its cen-
tral station equipment arranged according
to one embodiment of the invention.

From a substation A line conductors L
and I/ extend-respectively to the tip and
ring contacts of a jack J at the central sta-
tion. To: the sleeve contacts-of the jack the
winding of ‘the usual’cut off velay R is con-
nected, “and by way of the back contacts of
said relay the tip conductor L and ring con-

ductor I are joined:to the positive fmd neg-
ative poles of a 82 volt battery B, pqssmO'

respectively through the 420 ohm Wmdmo
of a polarizéd” relw R’ and one 200 ohm
winding of a differential relay R?, and
thI’OUO‘h a 233 ohm resistance 7 and the other
200 ohm winding of the differential relay.
The positive terminal of the battery B is
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grounded through a 16 volt battery B’. Re-
lays R’ and R* at their front contacts close
the cireuit for a line signal 7 from a 24 volt
grounded battery B* to the negative termi-
nal of the batteries B and B’ in series.
the back contact of relay R” a short circuit
is completed for the ring conductor winding
of the differential 1el‘1y R2.

At the substation A'is the usual equip-
ment and a toll apparatus, the latter being
here illustrated conventionally as a prepay-
ment coin box- C provided with 'a 1000 ohm
deposn and refund magnet M, and contacts
10 adapted to-be. closed. Dby. the .weight of
the approved coin between time of inser-
tion by the subscriber and its final disposi-
tion as a result: of the energization of the
magnet.

The -ground used in the 11‘160'111‘1,1 opera-
tion of thie central office s1crna1 is-naturally
of low resistance, and: to enable the relays
R’ and R* controlling the line lamp to dis-
criminate between this and the normal
ground through the resistance of the coin
box magnet, the circuit is so arranged that
the polarized relay R’ is ener017ed only
when the resistance of the Olound at the
substation exceeds f\pproxmntely 150 ohms
and the receiver is removed from its hook.
Under such conditions either an intermittent
or a continuing current flows from the cen-
tral station to the substation over the con-
ductor
which the relay R’ is polarized to respond.
Moreover, the differential relaywis so organ-
ized that it operates only when the currents
in the two windings are unequal, due to a
resistance to ground at the substation of
less than about 5000 ohms.

When the subsecriber makes a call in the
prescribed manner—by taking down the re-
ceiver and closing the contacts 10 by supply-

ing the appropriate coin to the box C— ¢

current flows from batteries B and B’ in
serieg through said comntacts, winding of
magnet M, the hook switch and the sub-
station circuit, conductor I/ of the line,
back contact 11 of cut off relay R, resist-
ance 7 and the back contact 12 of relay R/,
which places a short circuit upon the wind-
ing 13 of relay B2 There is also a resultant
current due to the batteries B and B’ in
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opposition, which leaving the central station
traverses the winding 14 of relay R?, the
winding of polarized relay R’, back con-
tact 15.of cut off relay R* conductor L and
back through the substation circuit and 1/
side -of the line, as previously traced.” To
this current relay R’ responds.. -The differ-
ential relay R? also attracts its armature,

‘and although the opening of contact 12 re-

moves the short circuit and permits curient
to flow in its winding 13, the difference be-
tween the current strengths in its two wind-
ings due to the resistance to ground at the
substation 1s such that the relay remains
operated. The batteries B, B’ and B? now
supply a resultant potential of 24 volts to

the line lamp ¢ through the conductor 16,

front contact 17 of relay R?, conductor 18,
front. contact 19 of relay R’ and conductor
20. The lamp by its llumination furnishes
a signal for the subscriber’s operator and
the call proceeds in the usual manner, the
energization of relay R upon the insertion
of the answering plug of the standard cord
circuit in the jack J disconnecting the re-
lays R’, R? and the associated equipment
from the line.

Considering now the abnormal or unau-
thorized calling conditions, if the subscriber
takes down the receiver without supplying
a coin to the box C there is a circuit from
battery B through winding 14 of relay R3
winding of relay R’, contact 15 of relay R,
conductor L, the substation ecircuit, con-
ductor L’, contact 11-of relay R, resistance

. 7 and back contact 12 of relay R’. The last
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named relay is operated by current in this

direction and at once breaks the short cir-
cuit upon the winding 13 of relay R% This
causes the same current to pass through both
windings, preventing the energization of
the differential relay. The circuit of the
lamp 7 is consequently open. at contact 17,
and the operator receives mo signal. If
with the receiver upon its ook the conductor
L is grounded, currént from the battery B/,
flowing by way-of said ground, traverses
conductor L, the winding of the polarized

relay and the winding 14 of the differential

relay. Although the latter is energized,
the polarized relay does not respond to cur-
rent in this direction and the line lamp is
unaffected.. With the ground upon the con-
ductor L’ neither of the contacts 17 or 19
is closed, since neither of the lamp-control-

ling relays has a winding in the path for

current from batteries B and B’ in series.
‘When the receiver is off the hook and a low
resistance to ground is applied to the line

‘conductors at the substation, such ground
~will prevent the display of the central sta-

tion signal. = Assuming the case of the volt-
ages and resistances given by way of illus-

tration, and line and other resistances are

1,215,331

neglected for the sake of simplicity, the sys-
tem ag explained above provides for the pro-
duction of the condition of Zero current in
conductor L, under two conditions, one when
a resistance # only is' in conductor I/ and
the other when the several resistances » and
winding 13 are both included. In the first
instance when 7 is 233 ohms, the illicit in-
sertion of a ground resistance of 116 ohms
results in zero current.in L, and in the sec-
ond instance when s and the winding 13 ave
433 ohms, an insertion of 216 ohms to ground
results in zero . current in conductor L.
When an illicit resistance less than 116 ohms
is inserted to ground, the current flows
from- the substation to the central station
through polarized relay R’ and fails to op-
erate 1t, and the circuit of the line lamp is
open at contact 19. The insertion of an
illicit resistance to ground above 116 ohms,
for example one of approximately 150 ohms,
as - given above, causes current to flow
through relay R” from the central station to
the substation. Current. in this direction
operates relay R’ which attracts its arma-
ture and opens at its back contact 12 the
short circuit 20, thereby introducing into
branch L” the resistance of winding 18. The
series resistance in branch L’ now becomes
433 ohms which establishes the higher value
of the ground resistance to wit, 216 ohms,
for zero current in L. Since the assumed
llicit resistance to ground is about 150
ohms, which is less than 216 ohms, the cur-
rent now starts flowing from the substa-
tion to the central station. Under these con-
ditions the polarized -relay R’ releases its
armature which will vibrate but will not
close its contact 19 for sufficient time to give
a line signal. It will be seen that, to signal
the operator, the normal method of re-
moving the receiver and grounding the line
through a considerable resistance must be
followed.

It will be understood that the arrange-
ment and voltages of batteries and re-
sistances of the different elements as herein-
before stated are for a particular applica-
tion of my invention only, and that they
may be widely varied.

I claim:—

1. In a telephone toll system, the com-
bination with a central station, a substation
and a line connecting the stations, of con-
tacts at the substation operable in the satis-

faction of a toll charge, a signal situated at

the central station and capable of actuation
independently of the substation contacts.
and means normally under the influence of
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the substation contacts for modifying such

independent actuation of the signal.

2. In a telephone toll system, the com-
bination with a central station, a substation
and a line connecting. the stations, of con-
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tacts at the substation operable in the satis-
faction of a toll charge, a signal sitnated at
the central station and capable of actuation
independently of the substation contacts,
relay mechanism at the central station for
modifying such independent actuation of
the signal, and a normal circuit for the re-
lay mechanism including the substation con-
tacts.

3. In a telephone toll system, the com-
bination with a central station, a substa-
tion and a line connecting the stations, of
contacts at the substation operable in the
satisfaction of a toll charge, a signal situ-
ated at the central station and capable of
actuation independently of the substation
contacts, and means normally under the in-
fluence of the substation contacts and re-
sponsive to current of different characteris-
tics for modifying such independent actna-
tion of the signal. ‘

4. In a telephone toll system, the combi-
nation with a central station, a substation
and a line connecting the stations, of con-
tacts at the substation operable in the satis-
faction of a toll charge, a signal situated at
the central station and capable of actuation
independently of the substation contacts,
and means normally under the influence of
the substation contacts and responsive to
current of a definite direction for modifying
such independent actuation of the signal.

5. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a toll appa-
ratus at the substation, a signal at the cen-
tral station, controlling means for the sig-
nal, and means for discriminating in the
control of the signal between the operation
of the toll apparatus and attempts to simu-
late its normal operation.

6. In a telephone system, the combination
with a central station, a substation and a
Iine connecting the stations, of a signal at
the central station, a circuit including the
line and a ground connection at the substa-
tion, controlling means for the signal, and
a device contained in the circuit and being
adapted in its operation to discriminate be-
tween ground connections of different elec-
trical characteristics.

7. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a line signal
at the central station, a circuit including the
line and a ground connection at the substa-
tion, controlling means for the signal, and
a device contained in the cireuit and being
adapbed 11 its operation to discriminate be-
tween ground connections of different elec-
trical characteristics.

8. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a signal at

8

the central station, a circuit including the
line and a ground connection at the substa-
tion, and controlling means for the signal in-
cluding a polarized device contained in the
circuit and being adapted in its operation to
discriminate between ground connections of
different characteristics.

9. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a signal at

the central station, a circuit including the.

line and a ground connection at the substa-
tion, and controlling means for the signal in-
cluding a polarized device contained in the
circuit and being adapted in its operation to
discriminate between ground connections of
different resistances.

10. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a signal at
the central station, a circuit including the
line and a ground connection at the substa-
tion, and a polarized relay and a differential
relay having their windings included in the
circuit and controlling the signal at their
contacts.

11. In a telephone system, the combination
with a central station, a substation and a
line connecting the stations, of a polarized
relay having its winding connected to one
side of the line, a differential relay with its
windings connected to both sides of the line,
and a signal controlled at the front contacts
of both relays.

12. In a telephone system, the combination
with a central station, a substation provided
with the coin box having ground contacts
and -a line connecting the central and sub-
stations, of a polarized relay having its
winding connected to one side of the line, a
differential relay with its windings connect-
ed to both sides of the line, a battery joined
in series with the opposite sides of the line,
a battery connected from one side of the
first-named battery to ground, and a’signal
controlled at the contacts of the relays.

18. The combination with a toll apparatus
and a signal therefor, of a circuit including
a ground connection, controlling means for
the signal included in the circuit, and a
source of electrical energy connected to the
circuit to supply current thereto in different
directions depending upon the character of
the ground connection.

14. The combination with a toll apparatus
and a signal therefor, of a circuit including
the toll apparatus and a ground connection,
controlling means for the signal including
a polarized relay having its windings in the
circuit, and a divided battery connected to
the circuit supplying current to the polar-
ized relay in different directions depending
upon the character of the ground connec-
tion.
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15. The combination with a toll apparatus name to this specification in the presence of
and a signal therefor, of a circuit including two subseribing witnesses, this QI;th day of
the toll apparatus, controlling means for the September, 1915. : —

signal including a polarized relay and a dif- : HENRY M. BASCOM.

ferential relay having their windings' in- ‘Witnesses:
cluded in the circuit. Wimriam H. HorxEg,
In testimony whereof, I have signed my Ricasry A. Harsy.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”



