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To all whom it may concern:

Be 1t known that we, Wrriam CoxNponN

and ALBERT BARrRETT, citizens of the United
States, residing at Kansas City,in the county

of Jackson and State of Missouri, have in-
vented certain new and useful Improvements

in Anti-Induction Methods for Telephone

Systems, of which the following is a speci-

flcation.

'Our 1nvention relates to an improved
method for preventing in telephone systems
disturbances due to induction.

Our 1nvention 1s particularly adapted for

telephone systems in which the transmitters
and a battery are located In a primary line

~clrcult, the receivers being located in sec-

ondary circuits inductively related to the

- primary circuit.

The object of our invention 1s to eliminate
disturbances from the secondary circuits due
to disturbances-set up in the primary circuit
by induction. - | | - '

~ Our invention provides a method consist-

- Ing in employing the disturbing currents
traversing the primary circuit to induce in
‘the secondary ecircuit currents contrary in

direction but substantially equal in strength,

fy each other.
In the preferred form of our invention we

employ direct currents in the transmitting

or primary circuit, such currents as are gen-
~erated by a battery. o
We have found that the telephonic cur-

rents induced in the secondary. circuit, which
circuit contains the receiving telephone, are

“much stronger than the currents induced in

the secondary circuit by the disturbing cur-
rents 1in the primary circuit. . Such disturbing
currents 1n the primary circuit are usually
alternating currents due to induction from

foreign sources, such as electric light or
- power currents. '

- r
IIIII .
.

We have found that by subjecting two por-

~ tions of the receiving circuit to the opposite

45

inductive action of the alternating disturb-

 ing and the direct telephonic currents which

980

. 55

traverse the primary circuit, that so far as
can be detected with the ear, the disturbing

currents may be made to mneutralize each

other in the secondary circuit, while at the

same time the sounds caused in the receiver
- by the telephonic currents are very distinct.’

We have found by experience that the op-
posite inductive action exerted by the tele-

phonic and other currents upon the two por-.
tions of the secondary or receiving circuit |

may be so proportioned that the télephonic
currents induced in the secondary circuit, by

reason of the inductive action on one portion

of the circuit being greater than the induct-

1ve action upon the other portion of the

circuit, will produce in the receiver good
talk of considerable volume and unaccom-

|- panied by any other sounds due to induction.

We have obtained this result in very noisy
circults in which the ground was employed

as part of the primary circuit.

- We have found that if an ordinary con-

60

65

denser be connected 1n series in the primary

transmitting circuit that the induced tele-
phonic currents set up by the condenser will
themselves have feeble inductive action upon

70

another circuit compared with the inductive

action of the original direct telephonic cur-
rents. ‘On the other hand, we have found that
the currents induced 1n thé condenser by the
disturbing alternating currents induced in the
primary circuit are capable of inducing in the

secondary circuit currents very near equal in

strength to the currents induced in the sec-
ondary circuit by the original disturbing
currents. ' f |
By the employment of the principles just
stated 1n the preferred form of our imven-
tion,. we have obtained on a very mnoisy
grounded circuit remarkably loud and clear
talk with an entire absence of other sounds

due to disturbing currents traversing the

line. -

Other novel features of our invention are

hereinafter fully described and claimed.
In the accompanying drawings, we have

1llustrated different means for carrying our

invention into effect. | | | -
Figure 1 is a diagrammatic view of a tele-

'phone, system in which the primary circuit

1s divided into a plurality of pairs of
branches, a pair of Era,nches being located
at each station, a condenser and a variable
resistance device being located respectively

1n the two branches of each pair, two por-

tions of the primary winding of an induction
coll being located respectively in the two

‘branches of each pair, the secondary wind-

ing of the induction coil being located in the
secondary circuit which also includes the
telephone receiver. Fig. 2 1s a diagram-
matic representation of a telephone system,

similar to that shown in Fig. 1, with the

exception that the "induction coil is dis-
pensed with, but two portions of the sec-
ondary circuit are subjected to opposite in-

79

80

85

90

05

100

105

119

L]




~ductive action by the two branches of the
, primary circuit. Fig. 8 is a diagrammatic
- representation of a telephone system em-

10

ployipg another modified form of our.inven-

tion. In this form the apparatus is similar
to that shown in FKig. 1. The variable re-

sistance devices in the branches being dis-

pensed with, one portion of the primary
winding of the induction coil being i1nduct-
ively related to the secondary winding to a
greater extend than the other portion of the
primary winding.: In Fig. 4, which repre-

~ ‘sents a telephone system for carrying into
~ effect another modified form of.our inven-

15

20

tion, the two branches of the primary cir-
cult at each station, contain respectively. a
condenser and a transmitter and are con-
nected at their ends to the ground and to
opposite ends of the primary winding of the
induction coll, the line wire being connected
centrally to the primary winding of the in-
duction coil. Fig. 5 represents a telephone

~ system similar to that shown in Fig. 1, the

25

condensers and variable. resistance devices
not being employed. - Fig. 6 represents two
forms of apparatus for carrying into effect

two modified forms of our i1nvention. ' In

- tHis figure the primary windings of the two

- 380

induction colls are located 1n series in the
rimary or transmitting circuit. In the

tform shown at station A, the two portions
of the primary winding are oppositely
wound, the secondary winding at that sta-

~ tion being all wound in the same direction.

.39

40

45

In the form- shown at station B, the two |

portions of the secondary winding are op-
positely wound, the primary wire being all
wound in the same direction. Fig. 7 repre-
sents a telephone system similar to that
shown in Fig. 1, the condensers however,
being replaced by resistance coils. Fig. 8
1s a view similar to Ifig. 1, with the excep-
tion that in Fig. 8 the resistance coils 9 and
contacts 8 at stations A and B are omitted.
Fig. 9 represents a central longitudinal sec-

~ tional view of the induction coil shown In
" Figs. 1 and 4, and a diagrammatic repre-

sentation of the other parts of the apparatus
employed at a station.
Similar characters of reference denocte
similar parts. o -
Referring to Fig. 1, which 1llustrates one

form of our invention, the primary circuit

5d

comprises a line conductor 1, which connects
stations A and B, a battery 2, forming a
portion of said conductor. The primary

circuit at each station A and B, is divided

60

65,

into two branches united at opposite ends,
the ground forming the return conductor.
The apparatus at the two stations being

identical, a description of ome will suffice.

3 denotes the primary winding of an induc-
tion coil, the opposite ends of which are con-
nected respectively to two conductors 4 and
5, the conductor 4 being connected to one

H

connected to conductor 1.

910,178

pole of 2 condenser 6, the opposite pole of

which connects to a conductor 7, which 1s

connected to the conductor 1. The con-
ductor 5 is ¢connected to the movable contact
8, adapted to bear consecutively on the coils

of a resistance coil 9, which has one end con-

nected to a conductor 10, which in turn is

and coil 9 form an ordinary variable re-
sistance device. 11 denotes an ordinary tele-
phone transmitter located in and forming a
part of a conductor 12, one end of which 1s
connected to the ground, the other end be-

ing connected to the central whirl of the

primary winding 3. 13 denotes the. sec-
ondary winding of the induction coil, op-

The contact 8

70

75

80

posite ends of which are connected .respec-

tively to two conductors 14, which in turn are

connected respectively to the opposite poles

of an ordinary telephone receiver 15. One
branch of each pair of branches comprises

89

conductors 4 and 7, condenser 6,and one half

of the primary winding 8. The other branch

comprises the other half of the primary

winding 8, conductors 5 and 10, and the
variable resistance device 8—9. 16 denotes

a foreign circuit adjacent to the primary

circult and from which are induced the dis-

| turbing currents which traverse the primary

!

circuit. 17 denotes the core of the induction
coil, preferably comprising a bundle of

_90

00

small iron wires, that portion lying within

the portion of the primary winding which

is located in the branch containing the con-

denser 6, containing preferably, for the rea-
son hereinafter given, more iron than the

portion of the core embraced by the other

portion of the induction coil. S
The following is a description of the op-
eration of the system illustrated in Fig. 1:—

The telephonic and disturbing currents pass-

‘ing along the conductor 1 will divide at

stations A and B, the direct battery tele-
phonic currents and a portion of. the in-
duced disturbing currents will pass by means

of conductors 10 and 5 and variable reésist-
‘ance device 8—9, into and through one por-
tion of the primary winding 3, and thence
by conductor 12 and transmitter 11 to

ground. The direct and alternating dis-
turbing cur: _nts will also pass into the con-
ductor 7 of the other branch, and by means
of a condenser 6, will induce.alternating

currents in a conductor 4, which will pass
‘through the other portion of the
1 winding and thence through conductor 12

Primary

and transmitter 11, to ground. Both por-

10

105

110

115

120

tions of the primary winding 3 being wound B

in the same direction, and the induced and
direct currents from the branches passing
in opposite directions through the two por-
tions ‘of the primary winding, will induce

currents opposite -in direction In the sec-

ondary winding 18. The currents induced
in the branch containing the condenser 6 by

125

130
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the original disturbing currents will not | branch containing the conductor 5. The
currents set up in the secondary circuit by

have the same inductive effect upon the sec-
ondary winding 13 as will have the original
disturbing currents which pass through the

branch containing the conductor 10. The |

result would be therefore, that the original

10

15

20

2D

30

30

40

balanced in different ways.

cisturbing currents passing through that
portion of the primary winding located in
the branch containing the conductor 5, will,
uniess 1t 1s otherwise prevented, exert a pre-
ponderating inductive influence upon the
secondary winding 13 and currents would
ifow 1n the secongary circuit which would

- cause disturbing noises in the telephone re-

ceiver 15. 'The inductive influence of the
original disturbing currents and the induct-
1ve 1nfluence of the currents induced in the
other branch thereby may be equalized or
One way
balance or equalize the two fields of induc-

tion formed between the primary and sec-

ondary windings by the original and the in-
duced disturbing currents 1s to reduce the
inductive effictency between that portion of
the primary winding 3, located in the branch

containing the conductor 5, and the sec-

ondary winding 13. This reduction in effi-

clency may be obtained by having the por-
tion of the core 17, which 1s located in that
portion of the primary winding, contain
less 1ron than the other portion of the said
core. Ifigs. 1 and 4 show such a core. An-
other way
two inductive fields caused by the disturb-
ing currents, 1s illustrated in Fig. 3. In
this form the core throughout is of equal
diameter, but a greater length of the pri-
mary winding 1s located in the branch con-
taining the condenser 6, the conductor 12
being connected to the primary. winding at

~one side of the central portion thereof. An-

other plan for equalizing or balancing’ the

two opposite inductive fields 1s by the in-

- 45

50

sertion oi a proper amount of resistance in
the branches containing the conductors 10,

such resistances being the resistance devices.

8—9, shown in Figs. 1 and 7. Another

means for balancing the inductive fields is

by movement of the core 17 lengthwise to
the proper position. The two opposite fields
of induction set up by the opposing original

“and induced disturbing currents being bal-

anced or equalized, the currents induced in

‘the secondary circuit will be in the contrary

55

direction and of equal strength and will

- therefore nullify each other, so that none

of the disturbing sounds will be heard in the

telephone receiver located in the secondary

circuit. The currents induced in the branch
‘contalning  the condenser 6, by the direct

the primary,

telephonic currents tI'&V@I‘SiIl% ,
elr inductive

will have feeble effect in t

-action upon the secondary winding 13 as

65.1.

compared with the powerful effect of the
direct telephomie currents traversing the

to

for balancing or equalizing the

the telephonic currents induced in the branch
containing the condenser 6, will be compara-
tively weak and will not reduce to any ap-
preciable extent the currents induced in the

secondary circuit by the direct telephonic

currents. 1he result will be that the tele-
phonic sounds produced in the receiver will
be very loud and distinct and disturbing
sounds due to induction will be wholly
eliminated. -

In the form shown 1in Kig. 2 the apparatus
employed 1s the same as in ¥ig. 1 wath the
exception that the induction coil i1s elimi-

@v

70

70

86

nated. Referring to said Fig. 2, 13" denotes

a portion of the secondary circuit compris-
ing a conductor disposed parallel with a con-

ductor 3’, said two conductors being induct-

1vely related to each other. The conductor
13 has 1ts ends connected respectively to con-
ductors 14, which are connected to the oppo-
site poles of the telephone receiver 15, and
constitute, with said receiver and conductor
13" ‘the secondary circuit. The conductor 3”

has 1its ends connected respectively to the

conductors.4 and 5 which 1n turn are con-

80

90

nected respectively to the condenser 6 and

contact point 8. The conductors 7 and 10
are connected respectively to the condenser 6
and resistance coil 9 and also at their other
ends to the conductor 1. - The conductor 12,
similar to that shown in Fig. 1, is connected
midway between the ends of the conductor
13" to the conductor 3’. R

In the form shown in Fig. 2 the divided
currents passing over the two branches of the
primary circuit set up fields of induction of

95

100

opposite character between the secondary

conductor 13" and the two portions of the
conductor 3, disposed upon opposite sides

of the conductor 12. By adjusting the vari-.

able resistance 8—9 the two fields of induc-

1056

tion formed by the disturbing currents may

be equalized: The direct telephonic currents

- passing through the branch comprising the
conductors 5 and 10, resistance device 8—9

and the portion of the conductor 3’ to the

left of the conductor 12, will induce much

stronger telephonic currents in the secondary

“circuit than are induced in said circuit by the

induced . telephonic currents traversing the
opposite branch ocontaining the condenser 6,
and the talk heard in the telephone receiver
willl be loud and clear and free from disturb-
ing sounds due to induction. -

The form shown in Fig. 3 i1s similar to that
shown in Fig. 1 with the exception that the
variable resistance device is omitted and the
conductor 10 ccnnects directly with the con-
ductor 5. The conductor 12, as stated here-

inbefore, connects to the primary winding 3

1160

115

120

125

at a point nearer one end than the other, so

that the inductive fields set up by the origi-

nal and theinduced disturbingcurrents pase-

130



10

- of the primary winding is connected .to the

15

20

~ 1ng of the induction coil, the direct tele-
- phonic current passing through that portion

25

30

1

40

45

-~ The condenser being omitted and the in-
- ductive fields being similar and equally bal-

- 50
.

€0

" found by actual test that such-adjustment
‘may be made so that very good clear talk |

15-

~with the central portion of the primary

ductor 12, thence by said conductor 12 to the

‘the primary winding connected with the con-

‘primary and secondary windings which gen-
erate opposing currents in the secondary cir-

currents pass.

rents would pass equally through both
- branches of the primary circuit and the cur-
‘rents set up in the secondary winding would
- be equal and contrary in direction, and no

- By lengthwise moving the primary winding.
- 8 and core 17 relative to.the secondary wind-
- 1ng 13, the two fields of induction-may be so

ing through one‘branch will have more effect
- on the secondary circuit than will those pass--

4l | o ' 910,176

ing thi'ough the two branches re’lspenctively,
will be balanced or equalized, as has been
already described.

In the form shown in Fig. 4 the secondary
circuit is 1dentical with that shown 1n Fig.
3. In this form the conductor 5 connects

winding of the induction coil, one end of
which is connected -to the conductor 12,
which contains the transmitter 11 and 1is
connected with the ground. The other end

conductor 17/, which 1s connected. to one pole
of a condenser 6, the other pole of which 1s

connected to & conductor 18, which 1s con- |
- nected with the ground. ' .

- In the form of the invention shown ‘in
Fig. 4, the direct telephonic and the alter-
nating disturbing currents pass from the
conductor 1 over the conductors 10-and 5,
dividing at the center of the primary wind-

of the primary winding connected to the eon-

ground. The disturbing currents and the
direct telephonic currents fill that portion of

ductor 17, causing alternating currents to
be 1nduced by means of the condenser 6 and
the conductor 18. As described with refer-
ence to the preceding forms, two opposite
fields of induction are formed between the

cuit. To balance the inductive fields pro-
duced by the disturbing currents, a core 17,
similar to that shown in Fig. 1, is provided
1n the induction coil, the smaller portion be- .
ing located in that portion of the primary
winding through which the direct telephonic

- The form shown in ¥igs 5 is similar in
construction to that shown in Fig. 3, with
the exception that the condenser 6 is omitted
and the conductor 12 connects centrally with
the primary winding of the induction coil

anced, the telephonic and disturbing cur-
sounds would be heard in_the receiver. 15.

unbalanced that the telephonic currents pass-

ing thréugh- the other branch. We have |

may be heard in the receiver before any dis- |

turbing sounds due to induction will mani-
fest themselves. The field may be similarly
unbalanced by withdrawing the core 17 from
the primary winding. 7The distance said
core 1s withdrawn being determined by trial.
That is, it may be withdrawn until the dis-
turbing sounds are faintly heard, at which

In Kig. 6 an apparatus is shown which
illustrates two meodifications. The second-
ary circuit at station A corresponds to the

70

-time the telephonic sounds will be quite loud

“and very clear.
76

secondary circuit shown in Fig. 1. The

primary winding 3% of the induction coil at -

station A. comprises two -equal portions
wound-around the core 17 in opposite direc-
tions, said primary winding preierably ex-

80

tending at its ends beyond the ends of the

‘secondary winding 13. . The line conductor
1 has its ends connecting respectively, to

85

one set of ends of the primary windings 38

and 32, the other ends of said primary wind-
ings being connected respectively to the two
conductors 12, which extend to the ground
and include the transmitters 11. The sec-
ondary winding 13% at station B, has two
portions oppositely wound, the ends of the

secondary winding preferably extending be-

yond the ends of the primary winding 8
which encircles a core 17. . The two cores

17 are each of equal diameter throughout.

The telephonic and disturbing alternating
currents passing over the conductor 1, will
pass through the primary windings 3 and

32, If the two portions of the primary

winding 3* have exactly the same number of
convolutions exposed to the same number ot
convolutions in the secondary winding. 13,
and are otherwise related in exactly the same
way to the secondary winding, the two op-

posite fields of induction set up by the cur-

rents passing through the oppositely wound

90

95

100

105

portions of the primary winding 8%, will be

of the same strength and the currents pro-

duced in the secondary circuit at station 1

A would neutralize each other. By moving

110

either of the two windings, 3%, or 18, length-
wise relative to the other winding, the two .

fields of induction may be changed so that

one will preponderate over the other. The

115

telephonic currents induced inthe secondary -

winding 18 being the stronger will be the first =
| to cause sound to be heard. 'in the receiver
15, at station A. ‘The more the fields of in-

duction at station- A are relatively changed

120
‘the louder the telephonic sourds that will

be heard in the receiver at that station. This

adjustment may be continued until the fields

of induction are so unbalanced that the dis-

sounds will be quite loud and very distinct.
At station B the currents passing through

the primary winding 3. will, owing to the 130

found that before this occurs the telephonic

r‘-r .

i

L
b

v

| turbing sounds caused by induction may be 125 |
Ffaintly heard in the receiver. It will be
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secondary winding being oppositely wound being conngcted respectively to the central

1n its two portions, induce currents of-equal

strength and contrary in direction in the
secondary circuit at station B. The two

5 fields of induction at station B may be un-

10

balanced to a degree that a telephonic sound
but not the disturbing sounds will be heard

1n the receiver 15 at station B. This un- |

balancing of the two fields of induction may
be obtained as described with reference to
the apparatus at station A, by a movement
lengthwise of one of the two windings of the

 induction coil relative to the other. The

1o

20

25

30

35

40

45

50

~ apparatus 1s similar to that shown in Fig.

55

two fields of induction at either station A
or station B may also be unbalanced to the
proper degree by lengthwise movement in
the primary windings of the cores 17.

¥ig. 7 represents a modified form of tele-
phone system similar to that shown i1n Fig.
5 excepting that each branch at each station
contains a resistance device. The conductor
7 1s connected to one end of a resistance coil,
the other end of which connects to the con-

~ductor 4 which also connects with one end

of the primary winding 3. In the opposite
branch the conductor 10 connects with the
movable contact 8 which bears upon the re-

sistance coil 9, said resistance coil connect-

ing at one end to the conductor 5 which con-
nects with the other end of the primary

winding 3. The conductors 12 at each sta-

tion connect to the central portion of the
primary winding and also with the ground.

In the form shown in Ifig. 7 the telephonic
and disturbingqcurrents divide and pass at
each station through the two branches con-
taning the resistance 18 and 8—9. By prop-
erly moving the contact 8 the opposite mag-
netic fields established between the two por-
tions -of the primary winding 8 and the sec-
ondary winding 13, msy be unbalanced to
a degree in which telephonic but not the

~disturbing sounds will be produced in’ the

receivers 15. Adjustment of the contact 8
to a position 1n which either more or less
resistance will be 1n one branch than in the
other branch will effect this result. The
proper position for the contact 8 may be de-

~ termined by experiment.

In Fig. 8 is illustrated the preferred a,p;
paratus for carrying into effect the pre-
ferred form of our invention. This form of

1 with the exception that the variable re-

sistances 8—9 are dispensed with, the con-

ductors 10, which are connected to the con-

ductor 1, being connected to the conductors:
~ o respectively, which in turn are connected

respectively to one set of ends of the pri-
mary windings 3 of two induction coils, lo-

- cated respectively at stations A and ' B.
- Two conductors 12, including therein re-

- spectively  the transmitters 11, connect at
~ oneset of ends at- the two stations A and’

66 B, ‘to the ground, the other set of ends | the other.

portions of the primary windings 3 re-
spectively. Two cores 17 are inserted in
the primary windings 3 respectively, that.
portion of each core located in that portion 7¢
of the primary winding 3 which is located
in the branch containing the conductors 5
and 10, having less diameter than the other

‘portion of the core. The conductors 7,

which connect at stations A and B respec- 75
tively with the conductor 1, are connected
respectively to hike poles of the two con-
densers 6, the opposite poles of which are
connected respectively to the conductors 4,
which 1n turn connect respectively with the 80
ends of the primary windings 3, opposite
those to which are connected the conductors

5. 'The conductor 1 includes a battery 2.

‘The ends of the secondary winding 13 are
connected respectively. to conductors 14 85
which connect with the two binding posts

of the telephone receiver 15. ._ _
In the preferred form of apparatus

shown in Fig. 8, the direct telephonic and
the alternating disturbing currents pass 90

through conductor 1, thence. through con-
ductors 10 and 5, thence through one por-
tion of the primary winding 3 to conductor

12, and thence to ground. The said direct
and alternating currents passing over con- 95
ductor 7 induce currents by means of the
condenser 6. Said currents being alternat-
ing 1n form, pass through conductor 4,
thence through the adjacent portion of the
primary winding 3, to the conductor 12, and 100
thence to ground. As hereinbefore stated,
the direct telephonic currents and the origi-

nal -disturbing currents which pass through

the branch containing the conductors 5,
have greater inductive effect upon the sec- 1056
ondary winding 13 than the currents in-
duced by means of the condenser 6. In
order that the two opposite fields of induc-
tion, which are proguced by the original
disturbing currents passing through one 110
branch and by the induced alternating dis-
turbing currents passing through the oppo-
site brarich, may be balanced, the inductive
efficiency between the secondary winding 13 -
and that portion .of the primary winding 1ib
through which passes the direct telephonic
currents must be less than the inductive
efficiency between the other portion of the
primary winding and the secondary wind-
ing. As illustrated iy Fig. 8, this may be 120
obtained by providing a core having a =
larger amount of iron in that portion of
the primary winding connected with the
condenser 6 by the conductor, 4. Of the
fields of induction' may be unbalanced to 125
the proper degree by longitudinal move-

ment of the core 17 in the primary winding
‘or by longitudinal movement: of one of the

windings of the induction coil relative to

130
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4, and 8.

in Kig, 9 1s illustrated in central longi-
tudinal section an induction coil of the type |

employed in the forms shown in Figs. 1,
In this figure 1s illustrated a
spool 19, which contains a series of layers

-of wire which forms the secondary winding

13. Omne end of the winding 13 is connected
to one of the conductors 14, which at its
opposite end 1s secured to one of the bind-
ing posts of the telephone receiver 15. The
other end of the winding 13 1s connected by
a conductor 14 to the opposite binding post.

- Located 1n the axial hole in the spool 19

15

is a spool 20, on the periphery of which are
wound two colls of wire which form the
primary winding 3. The two coils of wire
are 1n one or more layers and are of equal

- length. These two colls of wire are wound

20

25
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. ment of a

45

in the same direction and have their inside
ends connected to each other by a conductor

+21. The opposite ends of the two coils are

connected respectively to the two conductors

4 and 5, which connect respectively to one

pole of the condenser 6 and to the con-
ductor 10. The core 17 comprises prefer-
ably a plurality of small wires located with-
in the central opening of the spool 20.
That portion of the core which is embraced
by the coil of wire connected to the con-
ductor 4, preferably contains a greater num-
ber of soft iron wires than is contained in
that portion embraced by the coil which
connects with the conductor 5. =
While the drawings illustrate the ground
as forming a part of the primary circuit,
1t will be obvicus that a metallic conductor

may be employed for the return portion of

the circuit. In emplcying the ground for
the return portion of the circuit results
equally as good as with a metallic return

~are obtained, so that by dispensing with the

return metallic return much expense of con-
struction may be obviated. In the employ-
ground connection for the line
conductor those static discharges which fre-

- quently occur in metallic circuits are’ ob-
viated. ' -

- 80

Many mddiﬁc?,tions other than those |
shown and described may be made within

the scope of the appended claims without

- departing from the spirit of our invention.

Having thus described our invention, what

- we claim and desire to secure by Letters Pat-

1

60

ent 18— .

1. In a telephone system, the method con-
sisting 1n transmitting direct telephonic cur-
rents 1n a primary circuit between two sta-
tions, dividing said direct currents and such

disturbing currents as traverse the said pri-

mary circuit, and subjecting two portions

respectively of a local secondary circuit to

opposite and unequal inductive action by

said divided currents. | -

2. In 8 telephone system, the_l method con-

*

et}
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sisting in transmitting direct telephonic cur-
rents 1n a primary circuit between two sta-
tions, dividing sald direct currents and such

disturbing currents as traverse the primary

circuit, and subjecting two portions respec-
tively of each of a plurality of local second-
ary circuits to opposite and unequal induct-
1ve action by said divided currents.

3. In a telephone system, the method con-
sisting in transmitting direct telephonic cur-
rents between two stations connected by a
primary circuilt, and subjecting two portions
respectively of a local secondary circuit to
opposite and unequal inductive action of
sald direct telephonic currents, and disturb-
ing currents traversing the primary circuit.

4. In a telephone system, the method con-
sisting in transmitting direct telephonic cur-
rents between two stations connected by a
primary circuit, and subjecting two portions
respectively of each of a plurality of local
secondary circuits to opposite and unequal

65
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inductive action by said direct telephonic
currents and the disturbing currents travers-

ing the primary circuit. -* |
9. In a telephone system, the method con-
sisting 1n subjecting two portions respec-

tively of a secondary circuit to opposite and

unequal inductive action

Ing a primary circuit. | -
6. In a telephone system, the method con-

by currents travers-

sisting 1n subjecting two portions respec-

tively of each of a plurality of secondary
circuits to opposite and unequal inductive

action by currents traversing a primary cir- -

cuit. |

7. In a telephone system,‘ the method con-

sisting i1n subjecting two portions respec-
tively of a secondary circult to opposite in-
ductive action by currents traversing a pri-
mary circult, the two inductive fields thus

- formed differing in Strength.

90

95

100

105

8. In a telephone system, the method con- - .

sisting in subjecting two portions respec-
tively of each of a plurality of secondary cir-

cuits to opposite inductive action by a cur-.

rent traversing a primary circuit, the in-

110

ductive efficiency between the said two por-

tions of each secondary circuit and of the

‘primary circuit differing in degree. -

9. In a telephone system, the method con-

'sistingﬁin employing the telephonic and other

115

currents traversing a primary circuit to in-

duce alterndting currents in said primary
circuit, and subjecting two portions respec-
tively of a secondary circuit to opposite in-

120

ductive action of the original and induced

currents traversing the primary circuit.

'10. In a telephone system, the method con-
sisting in employing the telephonic and other
currents traversing a primary circuit to in-
duce alternating currents in said primary

“circuit, and subjecting two portions respec-

tively of each of a plurality of secondary

125




910,176 - . &

cireuits to opposite inductive action of the

- original and induced currents traversing the

10

prlmary circuit.

11. In a telephone system the method con-
s.ustmg in employing telephonic and other
currents traversing a primary circuit to 1n-
duce alternating currents in said circuit, and
subjecting two portions respectively of a

| secondary circuit to opposite inductive ac-
tion of the original and mduced currents |
traversmg the prlmary circult, the two fields |

| of induction thus formed between said .two

portions and the primary circuit diff ermg
1n strength.

In testimony whereof we have 31gned our 15
names to this specification in presence’ ‘oftwo
subscribing witnesses.

WILLIAM CONDON
"ALBERT BARRETT.

Witnesses:
Warrex D. HOUSE, |
E. B. HousE.
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