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To all whom it may concerw:
Be it known that we, WILLIAM CONDON
and ALBERT BARRETT, citizens of the United |

States, residing in Kansas City, county of
Jackson, and State of Missouri, haveinvented
a new and useful Improvement in Anti-In-

~duction Methods for Telephone Systems, of
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“which the following is a specification, refer-

ence being had therein to the accompanying
drawings, forming a part thereof.

Our invention relates toan improved meth-
od of preventing in telephone systems dis-
turbances due to induction.

l

Our method provides a transmitting pri- |

mary circutt-and a secondary receiving-cir-
calt operated by induetion therefrom.

In a telephone system having a primary
transmitting-circulit and a secondary receiv-

ing-cirenit stray induced currents traversing

the primary circuit produace in the receiving-
circult disturbances which materially mter-
fere with and at times wholly prevent the use
of the secondary eucmt for telephonic pur-
poses. |

The object of our invention is to eliminate
these disturbances from the secondary cir-
cuit.

Our invention consists in varying the in-
ductive efficiency between the primary and
thesecondary circuits by increase or decrease
and compensating for such variation by va-
rying the strength of the telephonic currents
traversing the primmary circuit.

Our invention comprises, further, in a tele-
phone system having a primmary transmitting-
circuit and a plurality of secondary receiv-
ing-circuits operated by induction therefrom,
the anti-induction method, consisting in va-
rying the inductive efficiency between the
primary and the secondary circuits and com-
pensating tor such variation by varying the
strength of the telephonic currents traversing
the primary circuit.

In practicing our method of anti-induetion
as the disturbances in the secondary circuit
increase, owing to an increase in the strength
or number of stray currents traversing the
primary circuit, the inductive efficiency be-
tween the two circuitsis reduced antil the dis-
turbing etfects are no longer perceptible in

the weakened telephonic currents induced in
the secondary circuit the strength of the tele-
phonic currents traversing the primary cir-
cuit is increased. As the disturbing effects

due to the stray currents in the primary cir-

cuit decrease the inductive efficiency between
the two circuits is increased, thus permitting
a decrease in the strength of the telephonic
currents traversing Lhe primary cireuit,

Other features of ourinvention are herein-
after fully described and claimed.

In the accompanying drawings we have
| illustrated different means by Wthh our in-
vention is carried into effect. |

Figure 1 is a diagrammatic view of a bele-
phone system embodymg the features of our
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invention in which the inductive efficiency
is varied by movement of a portion of one

cireuit in the induective lield toward or from
the other circuit. Fig. 2 1s a similar view
showing a modification of our method in
which the inductive efficiency is varied by
cutting in or out from the inductive field cer-
tain portions of the transmitting - cirenit.
Fig. 3is a view similar to Fig. 1, showing an-
other modification of our method -in which
the inductive efficiency between the two cir-
cuits is varied by cutting in or out from in-
duective influence certain portions of the sec-
ondary cireuit. Fig. 4 is a diagrammatic
view of still another modification in which
the inductive efficiency between the two cir-
cuits is varied by changing the position rela-
tive to the transmitting and receiving cir-
cuits of a magnetic reinforeing agent, such
as the iron core of an induction-coil. In
Figs. 1, 2, and 4 means are shown by which
the variation of the strength of the transmit-
ting telephonie currents and the variation of
inductive efficiency between the transmitting
and receiving circuits may be mmulbaneously

aceoln pllshed

Similar characters of reference indicate
similar parts throughout the dlﬁerent vViews.
Referring to the drawings, 1 indicates one
station connected by means of a transmitting-

wire 2 and the return-wire 3 with another

station 4. |
5 indicates a wire car rylng cuments from
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which the stray currents traversing the wires -

the receiving-circuit, and to campensate for | 2 and 3 are induced.
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6 indicates the primary wire of an indue-
tion-coil, and 7 the secondary wire thereof.

the stations 1 and 4, respectively, are dis-
posed in series with the transmitting-wires 2

and 3 in the primary circuit, of which they

form a part thereof. At each station 1 and
4 are located the secondary circuits 8, in each

- of which is a telephone 9, disposed in series

10

with the secondary wire 7 of the induction-
coil. In series in the primary cireuit are lo-

- cated the transmitters 10, one at each station.
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11, 12, and 13 indicate a source of electric
generation, comprising in the form shown in

the drawings a plurality of battery-cells, such

as are ordinarily used for telephonic pur-
poses. The cells 11, 12, and 13 are connect-
ed, preferably, In sertes by means of the
wires 14 and 15, respeetlvely | -

In the form 'of our invention shown in
Fig. 1 the primary wire of the induction-
coil at each station 1 and 4 18 secured at one
end to a stationary post 16 and connected at
its other end to a contact-plug 17. At the
station 1 are provided the sockets 18, 19, and
20, insulated from each other and connected
by the wires 22, 23, and 24 with the wires 14
and 15 and one pole of the cell 13, respec-
twe]y The said sockets are ddapted to have
inserted therein the plug 17, thus making the

~eireult complete therethrough. At the sta-
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tion 4 are provided also a series of sockets
25, 206, and 27, adapted to receive the plug
17, attached to one end of the primary wire
of the induction-coll at said station. The
primary wire of each induction-coil is pref-
erably in the form of a resilient coiled wire
which can be extended or contracted so as to
present more or less coils in proximity to the
coils of the stationary coiled wire of the sec-
ondary of the induction-coil. By drawing
out the primary coiled wire 6 of the induec-
tion-coil there are less coils adjacent to the
secondary wire and the inductive efficiency

between the primary and secondary wires be-

comes decreased. If the plug 17 atstation 1
is inserted in the socket 18, but onecell 11 is
in the circuit, the other cells 12 and 13 being
If the plug 17 isinserted, as shown

in Fig. 1, in the socket 19, the two cells 11

and 12 are cut into the primary cireuif, the

third cell being cut out. If the plug 17 be
inserted in the socket 20, all the cells are cut
into the primary circuit and the full powerof
the battery is thus thrown on the transinit-
ting-cireuit.
invention the primary wire of the induection-

coil at station 1 is withdrawn with the plug

17 until the inductive efficiency between the
primary wire and the secondary wire of the

induction-coil at that station is decreased to

a degree in which the disturbing effects of
stray currents traversing the primary circuit

- are no longer perceptible in the telephone 9

~at station 1.

The plaug 17 will then have

“been inserted in a socket corresponding to the

In operating this form of our

Y
|

| thereof.
‘tion-coil at each station 1 and 4 is divided

|
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decree of extension of the primary wire, and
thus catting into the primary circuit a num-

The primary wires of the induction-coils at | ber of cells of the battery, the strength of

which will compensate for the loss of eili-
ciency due to the moving of the wire 6 rela-
tive to the secondary wire 7. To eliminate
the disturbing effects in the secondary ecir-
cuit at station 4, the operator at that station
extends the primary wire in a like manner

‘and retains it in position by inserting the

plug 17 in the proper socket at that station.
As the disturbance on the primary circnit
decreases the primary wires 6 at each sta-
tlon may be contracted and the induective
efficiency between the circuits thus increased,
while the strength of the battery-current on
the line is eorrespondingly-diminished. |
In the form of our invention shown in Fig.
2 the primary wires of the induction-coils are
stationary relative to the secondary wires
The primary winding of the induc-

into sections by leading at intervals there-
from the wires 28, 29, and 30. The other ends
of these wires are connected, respectively, to
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the members 31, 32, and 33 of a series of sock-

ets composed of the said parts 31, 32, and 33

and the other members insulated therefrom,
(indicated by 34, 35, and 36.) The last-named
members of the said sockets at station 4 are
connected by the wires 37, 38, and 39 with
the side 2 of the transmitting or primary
line-wire. 'The socket members 34, 35, and
36 at station 1 are connected, respectively, to
the wires 22, 23, and 24, whlch are In turn

“connected to the battery-cells 11, 12, and 13

in the manner shown in FKig. 1. 'lhe line-
wire 2 18 also connected to the battery, as de-

seribed with reference to the form shown in
KFig. 1.

The line-wire 3 is connected at one
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end with the primary wire of the induction-.

coil at station 1 and .at the other end with
the primary wire of the induction-coil at sta-

tion 4. The transmitters 10 are located in

the primary circuit, one at station 1 and the

other at station 4. The secondary wires of
the induction-coils and the telephone-receiv-
ers 9 are disposed in a manner similar to that
described with reference to the formm shown
in Fig. 1. Plugs17 are provided one at each

complete the primary or transmitting cireuit.
In operating this form of our mventlon the
inductive: efﬁmency between the circuits is
varied by cutting in or cutting out portions
of the t}f'dllbmlttlﬂﬂ' and the secondary circuits
from inductive action upon each other. This
18 accomplished by inserting the plugs 17 in
different sockets. With the plugs, as shown
in Fig. 2, located in the sockets composed of

the members 32 and 35 the circuit will be
completed between the line-wire.2 and the-
primary wires of the induction-coils by the
wires 29, 38, and 23, the plugs 17, and the
socket members 32 and 35, the battery being
connected as already described when refer-
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ecircuit-wire 8.
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mary circuit, thus cutting out also from the |

ring-to Fig. 1. In this position of the plugs
17 that pmtwn of the primary wire of each
induection -coil which is connected to the
gsocket member 33 will be cut out of the pri-

inductive field that portion of the secondary

wire adjacent to such cutout portion of the |

primary, and the secondary wire at each
station will be acted inductively upon by
only that portion of the primary wire of
each coil located between the wire 29 and
the wire 3. In this condition of the trans-
mitting-circuit the batteries 11 and 12 are
cut into the primary circuit. If now the

plugs 17 were inserted in the sockets at each .
station composed of the members 31 and 34,

the current would flow from the wire 2 to t;he
wire 3, or in the reverse direction, as might
be, through the wires 28, 37, and 22, the plugs
17, and socket members 31 and 34. Only that
portion of each primary wire 6 of the induc-
tion-coils would receive the ecurrent which is
located between the wire 29 and the line-wire
3, and all of the battery would be in circuit.
If the plugs 17 were inserted then in the
socket comprising the members 33 and 36 at
each station, all of the primary wire of the
induction-coil at each station would be cut
into the circuit and all the secondary wire of
each induction-eoil would be cut into the in-
ductive field, while but one battery-cell 13
would be cut into thecircuit. It will beseen,
therefore, that as the inductive efficiency be-
tween the primary and the secondary ¢ircuits
i8 increased or decreased by varying the po-
sitions of the plugs 17 with reference to the
socket members the telephonic currents are
oppositely varied in strength. |

In the form of our invention shown in Fig.
3 1nstead of cutting in or cutting out the
primary wire of the induction-coil from the
circuit the inductive efficiency between the
primary and secondary circuits is varied by
cutting in or cutting out sections of the sec-
ondary wire of the induction-coil from the
secondary circuit. In thisform the different

sections of the secondary winding of the in-

duction-coil are connected by the wires 40,
41, and 42 with the socket members 31, 32,
and 33, respectively, and the socket members
34, 35, and 36 are connected with the second-
ary circuit 8 at each station by the wires 43,
44, and 45, respectively. One end of the
secondary wire of the induction-coil is con-
nected to the wire 42 and the other end to the
By varying the position of the |
plugs 17 with relation to socket members it
will be obvious that different portions of the
secondary circuit will be thrown or cut into

or oub of the inductive action of the primary |

- eircuit at each station, thus varying the in-
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ductive efficiency between the primary and | ously with the variation of the inductive ef-
The telephoniec currents | ficiency between thelcireuits.

secondary ecircuits.
traversing the primary circuit may be then
varied oppositely by any suitable means.

Fig. 4 the induective efficiency between the
transmitting and secondary eircuits is varied
by varying the action of a reinforcing agent.

‘The reinforeing agent illustrated in this fig-

ure is a magnetie core, with which each in-
duetion-coil istobe provided. Thiscoreisin-
dicated by the reference character46. Inprae-
ticing this form of our method the core 46 is
provided with a handle 47, having a contact-
flange 48, adapteu to make eontaet and com-
plete the primary circait through a series of
contacts 49, 50, 51, and 52. 'The cells of the
battery are connected in series, as already
described with reference to Fig. 1, one pole
being connected to the contact 49, which is
also connected to the line-wire 2. The con-
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tact 52 13 connected to the other pole of the

battery, and the contacts 50 and 51 are con-
nected, respectively, to 14 and 15, respec-—
tively. One end of the primary Wmdlnﬂ' of
each induction-coil is connected to the line-
wire and the other end to the handle 47, which
forms, with the flange 48, part of the primary
circuit., By drawingout the core 46 the flange

90

48 can be made to complete the primary cir-

cuit through any one of the contacts 49, 50,
If it is in the position showu in

51, or 52.
FIg 4, the entire battery will be cut ont; but
if drawn out until the flange makes contact
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with contact 50 one cell Will be cut into the

circuit, if on contact 51 two cells will be cut
in, and if on contact 52 the entire battery-
power will be cut in. It will be noted that
as the battery-power is increased the core is
drawn farther out of the coil and its rein-
forcing influence will be correspondingly de-
creased, while a reduction of the battery-
power will be accompanied by an increased

- reinforeing influence of the core on the two

circuits. The inductive efficiency beiween
the primary and secondary circuits is thus
varied and the strength of the telephonic cur-
rents in the transmitting-circuit are oppo-
sitely varied.

In operating any of the various forms of
our invention the inductive efficiency be-
twéen the primary and secondary circuits is
reduced until the disturbing effects of the

stray currents traversing the primary circuit

are eliminated and the strength of the tele-

phonic currents is correspondingly increased.
As the disturbing currents in the primary

circuit decrease in strength the inductive ef-
ficiency between the primary and secondary
circuits can be corlespondmgly in¢reased,

thus permitting a reduction in the strenﬂ'bh-
of the telephonic currents traversmg the prla-‘

mary circuit.
It is not essentlal to the operation of our
method that the variation in the strength of
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I the telephonie currents be made simultane-

In the draw-
ings we have
cells or units.

shown in the battery single
‘These of coursecan beof any .-~

130 ._ ﬁ'l .

In the form of ourinvention illustrated in 1 desired strength, and the numbel of each umt.. -
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can be increased to suit the oceasion. In op-
erating our invention the operator at one sta-
tion controls the strength of the telephonic
currents, which can be produced by any suit-
able source of generation of electrical force,
such as primary batteries, secondary bat-
teries, or other means. The variation in in-
ductive efficiency at each station between the

primary circuit and the secondary circuit at

that station is controlled by the Opemtor at
that particular station.

Other modifications or means for carrying
our invention into effect may be resorted to
while remaining within the scope of our in-

vention.

Having thus deserlbed our mventlon whet
WO elalm and desire to secure by Lettere Pat-
ent, 18—

1. The mebhod of eliminating disturbances
in telephone systems due to mdnctenee, con-
sisting in reducing the inductive efficiency

between two e1reu1te inductively related and

correspondingly increasing the strength of

~ telephone-currents traveremw one of the-e¢ir-
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cuits, substantially as descnbed

2. The method of eliminating dleturbeneee |

in telephone systems due to inductance, con-

sisting in varying the inductive efficiency be-

tween two circuits inductively related and op-
positely varying telephone-currents travers-
ing one of the circuits, substantially as de-
scribed.

3. The method of eliminating disturbances

in telephone systems due to inductance, eon-
sisting in reducing the inductive efiiciency
between a primary circuit and other circuits

inductively related thereto and correspond-

ingly increasing the strength of telephone-
currents traversing the primary circuit, sub-
stantially as described.

4, The method of eliminating dlsturba,nees
in telephone systems due to inductance, con-

~ sisting in varying the inductive efﬁclency be-
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tween a primary circuit and other ¢ireuits in-
ductively related thereto and oppositely vary-
ing the strength of the telephone-cu rrents

-traveremg the primary circuit.

5. The method of eliminating disturbances
in telephone systems due to inductance, con-
sisting in varying the inductive efficiency be-
tween twocircuits inductively related to each

otherandsimultaneously and oppositely vary-

ing the strength of telephone-currents trav-
ersing one of the circuits, substantially as de-
seribed. | - |

- 6. The method of eliminating disturbances
in telephone systems due to inductance, con-
sisting in varying the strength of the field of

- inductance between two circuits inductively

6o

related to each other and compensating for

such variation by oppositely varying the
strength of telephone-currents trave rsing one

of the circuits, substantially as described.

7. The method of eliminating disturbances
in telephone systems due to mduetence ¢on-
sisting in varying the strength of the field of

-l
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! induction between a primary cireuit and

[

|

other circuits induectivelyrelated thereto, and
compensating forsuch variation by oppositely
varying the strength of the telephone-cur-
rents traversing the primary cireuit, sub
stantially as deeerlbed

8. The method of eliminating disturbances
in telephone systems due to mductence, con-
sisting in varying the position of one circuit
relative to another circuitinductively related
thereto and compensating for such variation
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of position by varying the strength of tele-

phone-currents fraversing one ot the cire ults,
substantially as eescmbed

9. The method of eliminating dlsturbanees
in telephone systems due to mductence con-
sisting in varying inductive action between
two circuits related to each other as primary
and secondary by cutting in or out a portion
of one cirenit from the inductive field of the
other circuit and compensating for such va-
riation by varying the strength of the tele-
phone-currents traversing the primary cir-
cuit, substantially as deeembed

10 The method of eliminating distu rbances
in telephone systemsdue to mductance,_een-
sisting in varying inductive action between a

transmitting - circnit and a plurality of re-

ceiving -circuits related inductively to the
tranetmttmg-elremt by cutting in or out por-
tions of the reeewmg—euemts from the full
inductive field of the transmitting - circuit
and compensating for such variation by vary-
ing the strength of the telephone-currents
traversing the transmitting-circuit, substan-
tially as deserlbed -

~ 11. The method of ehmmatmﬂ'dlsturbences
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in telephone systems due to mduetance con-

sisting in varying the extent of the 1nd11cb1ve
field between two circuits inductively related

strength of telephone-currents traversing one

of the cirenits, substantially as described.

12. Themethod of eliminating disturbances
in telephone systems due to inductance, con-
sisting in varying the extent of the inductive
field between a transmitting-current and a
plurality of receiving-circuits inductively re-
lated thereto, and oppositely varying the
strength of telephone-currents traversing the
transmlttmw cireuit, eubetentlelly as de-
seribed.

13. The method of eliminating disturbances
in telephone systems due to inductance, con-
sisting in varying the inductive efﬁeleney be-
tween two circuits inductively related to each
other by cutting in or out a portion of one
circuit from bhe inductive field of the other
circuit and compensating for such variation
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to each other and varying oppositely the
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by varying thestrength of telephone-currents

traversing one of sald circuits, subetentlally

as described.

14. The method of ehmmetmg dlsburbauoes -.

in telephone systems due to inductance, con-

sisting in varying the inductive efficiency be-
tween a transmitting-circnit and a plurality
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of receiving-circuits related each inductively |

to the transmitting-cirenit by cutting in or
from the inductive field between each of said
circuits and the transmitting - circuits por-

tions of the transmitting-circuit and compen- |

sating for such variation by oppositely vary-
ing the strength of the telephone-currents
traversing the transmitting-eircuit, substan-
tially as described.

In testimony whereof we have signed our ro
names to this specification in presence of two
subseribing witnesses., .

WILLIAM CONDON.
ALBERT BARRETT.

Witnesses:
WARREN D. HOUSE,
G. W. DUVALL.
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