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SPECIFICATION forming part of Letters Patent No. 287,002, dated October 23, 1883,
Application filed November 4, 1889, (N0 model.)

To all whom it may concermn:

- Be it known that we, JAMES W. BRENNAN
:R ROUSSEAU, residents of Chicago,
county of Cook, and State of Illinois, have in-
vented certain new and useful Improvements
In Mechanism for Neutralizing Inductive Ef-
tects of Ixtraneous Currents in Telephone-
Lines; and we do hereby declare the following
to be a tull, clear, and exact description of the
sald invention, sufficient to enable others
skilled in the art to which it appertains to
make and practice the same.

When operating with the usualinstruments
over an ordinary telephonie cirenit, difficulty
18 oftentimes experienced at the receiver in ob-
taining distinet enunciation of the message.
Certain confused sounds, articulate or other-

wise, more or less in number and of varying

loudness, are frequently reproduced with the
nmessage, and tend seriously to diminish the
clearness of delivery. These sounds are trac-
able to the fact that the line or ground connec-
tion of the telephonie circuitis within the field
of some one or more other electric circuits,
which, when currents are passing, reflect upon
or induce in the highly-sensitive telephonic
circuit the peculiarities of impulse pertaining
to sald extraneous circuits, so that at the re-
celver these are more or less audibly repro-
duced, togetherwith that which is strictly sin-
guiar to the telephonic circuit itself.

The purpose of our invention is to neutral-
1ze or to destroy the inductive effects produced
by extraneous currents in the telephonic cir-
cult, so that the message will be received with
clearness and comparatively free from objec-
tionable foreign sounds. This purpose we

- have accomplished by the mechanism herein-

4.0
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atter described, illustrated in the accompany-
Ing drawings, and particularly set forthin the
claims. | _
Figure 1 represents a view of a pole for tele-
phone - wires, showing in vertical sections
modified forms of our invention applied there-
to. Ilg. 2 1s a view, partly in section, of the

form of device shown at 3 in TFig, 1, the insu-

lator being removed. Tig. 3 is aview, partly

1 section and partly in side elevation, of a
modified form of mechanism. Fig. 4 is an
enlarged view, partly in section, of a modified
form ofthe mechanism with insulator removed.

Arepresents a pole provided with the usual

|

1

cross-arm, B. Upon the pole and cross-arm, at
Fig. 1, are shown three modified forms of

nated, respectively, 1, 2, and 3. The insula-
tors C, of glass or other non-conducting mate-
rial, are provided with two separate grooves,
¢, around each of which passes one end of the

| mechanism cmbodying our invention, desig- 355

divided main-line wire D. In the form of de- 60

vice designated as 1 the insulator C is held
upon the cross-arm by means of a central me-
tallic core, I, which enters the insulator and
cross-arm. Around this core E fits the metal-

lic sleeve I, over which passes a tube, G, of
paper or other insulating material, and around
This tube is wound a coil of insulated fine wire,

H, the ends of which are connected to the di-
vided main-line wire D. Irom the central
core, ki, extends the wire ¢, which conneets
with the wire I, passing to the ground. When
a current of mixed character—that is to say,
one havingrextraneous currents imposed upon
the principal current properly pertaining to
the telephonie circuit—is traversing the main-
line wire D from either direction, said current

65

will be momentarily retarded as it passes from

il

the line-wire D to the insulated coils of

ne

wire H, by reason of the increased resistance
gile

which these coils of muchlesser diameter than
the main wire D offer to its passage. The
relation of the wire coils H to the core T is
such that when this retardation or resistance
to the main current occurs there is induced
In said core K an opposite electric impulse,
which constantly drains away to ground
through the wires ¢ and 1. It is plain that
this induced current will reflect the peculiari-
ties of the primary from which it is derived,

which in this instance being of a composite or go

mixed nature makes the induced current of
like character. Both the telephonic and the
extraneous induced currents unite in the pro-
duction of the induced electric impulse devel-
oped in core Ii, and each suffers diminution
because of the constant discharge of the in-
duced current tothe ground. Ixperience has
demonstrated, however, that they suffer dim-

‘Inution very unequally, leastwise, that the

extraneous induction effects developed in the
telephonic " current being the -weaker are
gradually eliminated as a succession of resist-
ance-colls are pregented Iin the main-line cir-
cuit, while the primary telephonic current

ICO
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continues but slightly impaired, and repro- l
duces its message at the 1eeewe1 practically
free from obJeetmnable foreign sounds. The
number and distance apart; of the several re- |

5 sistance-coils set up in the main line must ob-
viously depend upon the relation of the tele-
phonic cireuit to the other electric circuit
which develop the induced impulses, and
whether these are teleeraphic, telephonic, or

10 both, careful observations will readily deter-
mine how many coils it is necessary to inter-
pose to accomplish the desired neutrahza;tlonl
in any given line.

~In the foim of device shown attached tothe

15 pole at 2 the insulator C is held upon the

- wooden pin €', which enters the pole. This
pin C' 18 bor ed out, and within it is placed the
metallic core K, ar ound whieh, in this instance,

| is directly fitted the paper tube Gz, having the

20 coil H; of fineinsulated wire, wr&ppedtheleon

- The ends h of the coil pass thmunh holes in |
the pin ¢/ and connect with the divided main
wire D, and from the metal core E extends the

- wire ¢ to the ground-wire I.- It willbe noticed

25 that in this form we have dispensed with the
metallic sleeve I, which, although in practice
“is found advantageous, is not regarded as ab- |
solutely essentm,l
In the form of dewee illustrated at 3 1in If1g.
30 1, and in Kig. 2, a wooden pin, €/, supports the
1nsulat0r C zmd contains the metal core E, the
metal sleeve F, the insulating paper tube (=,
and fine-wire coil H. The ends of the fine
wire extend in this case over the top of or
35 through the wooden pin, and are connected to
flat metal strips %* on the outside of the same,
which are joined to the short insulated wire
7/, leading to the main line D. To the top of

1

the centml core, B, is attached a broad metal |

qo0 strip, B, which ‘extends down the sides of the
wooden pm between but wholly separate from
strips #’, and through said core I connects
with the wire ¢ :;md oround-wire I. In the

45 be from main wire D through insulated wire
I, strip %*, fine-wire coil H to companion
sbup I/ 1115111&136(1 wire 7/, ‘md thence to main

 as in ease of electric stor ms, endangering “the
so safety of coil H and its connectlons, the near
proximity of the flat strips I’ to the. strips #°
will afford ready means for the excessive or
abnormal current to leap or bridge the space
between the two sets of strips, passing thus
55 from strips I to core I, connecting-wire e,
wire 1, and thence to gr ound -
In 01del to plevent Induction-currents in
‘telephone-lines, it has been heretotore pro-
- posed to place ‘beneath the main-line wire a
60 ‘‘dead-wire,”’ the endsof which weregrounded.
TIn the modified form of our invention shown
in Figs. 3 and 4 1t is proposed to use a dead-
wire, X stretched from the cross-arms B of
two adJommo' poles. The insulator C is sup-
- 65-ported upon the bored-out wooden pin C,
which contains the metal core I, the metal
sleeve I in contact therewith, the paper tube |
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G, and the coil H, of fine insulated wire, here-
tofore described. In this form, howevel, the
core B is made of copper, and to the top of the
core is connected a strip, E?, also of copper,
which extends down the side of pin €' and con-

nects with the dead-wire X at one pole.. The

sleeve F' is of zine, and to it is attached the 7Z1NeC
strip F', which extends down the side of pin C’
and eonnects with the wire I, leading to the

ground. Attheadjoining pole thezinestrip I

is connected to the dead-wire, and the copper

strip E? is attached to the grouud -wirel. By

thus constructing the cores L, sleeves F, and
strips E? Y of zine and copper "and connectmﬂ'
them up, as described, a slight voltaic current

18 establlshed which passesthrough the supple-.

"o
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mental wire and assists in neutralizing the in-

ductive effects of the extraneous currents upon
the telephonic circuit. In this modified con-
| struction it is to beé understood that the main

telephonic circuit yet continues in manner

heretofore detailed-—that 1s to say, the carrent

passes either from main wire D, as shown at 1
2,Fig. 1, through connecting-wire %, coll H, op-

posﬂse connectmg -wire &, to line, or else (as in
3,Fig. 1, and Figs. 2, 3, and4) from main wireD
through insulated wire W, strip #°, fine-wire

and thence again to line. Tn this latter in-
stance (3, Fig. 1, and Figs. 2 and 4) it will be
understood that the strips #* actin conjunction

with strips E? F' and their ground-connections
to- relieve the line from excessive currents
which would tend to destroy the fine-wire
coils H, as already detailed more particularly

in descrlbmo' 3, Figs. 1 and 2. The induced
currents developed in core K by the primary

current in coil H will pass (3, Fig. 1, and Fig.

90

“coil H, to companion strip h insulated wire &', g5

100

IOS_.

2) by wire ¢, which is joined to core E, as ab

2, Iig, 1, to wire I, thence to ground, or else,
I‘1gs 3 4 will pass from core E by strip 105

and wire I to ground, or by metal sleeve I,
strip F’, and wire 1 to ground.
normal condition of the line the ecircult Wlll |

Whilé we have set out in the for egoing de-

‘seription what we regard to be the best em-
- bodiments of our 1nvent10n 1t 1s obvious that
‘modifications of the same may be made with-
wireD; butshouldthe 1111e becomesurcharged, l :

out departing from the spirit thereof. Thus,

for example, good results may be obtained by
simply making a coil of the main wire at suit-
-able intervals along the line and passing an
I insulated core having ground-connections
through such coil, although we have found in
practice that the ﬁne -wire coil 18 more advan-
tageous. In fact, a great variety of ways will
T eadﬂy suggest themselves to the personskilled
1n the art by which the main line can be ex-
| posed at intervals to the inductive action of a
-eonducting-body held in close proximity there-
- to, yet insulated therefrom and having short-
circuit ground-connections, which, broadly
‘stated, is the underlying prmclple embodled
in the several forms of our invention.

Having thus described the invention, what
we claim as new, and desire to secure by Let-
ters Patent, 18—

1. Ina telephomc clreul‘r the comblnatlon,

110
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with the main-line wire, of a conducting-body | said sleeve, having a ground-wire connection, 20

arranged at suitable intervals in close prox-

1mity thereto, but insulated therefrom and

having a ground-connection, Sub%t“mtmll} as
5 described.

2. In a telephonie circuit, the combination,
with the main-line wire, of a wire coil, and a
core forsald coil, insulated therefrom and hav-

Ing a ground- ere counectlon substantially as
ro deseribed.

3. In a telephonie cireuit, ‘the combination,
with the divided main wire, of a fine-wire coil

connecting the parts of said main wire, and &

core for said coll, insulated therefrom an 1 hav-

15 Ing a ground- wire connection, substantially as

descmbed

4. In a telephonie circuit, the combination,

with the main wire, of a wire coil, a metallic

sleeve insulated from said coil, and a core for .

substantially as descmbed

5. In a telephonie eircuit, the combinatian,
with the main wire, of the fine-wire coil, the
strip A% the core L, stups ', and ground- wire
eonneemon, substantmlly as described. 25

6. Ina telephonie cirenit, the combination,
with the main wire, of two Sepamte wire coils
each having insulated therefrom a core of zine

‘and a sleeve of copper, a dead-wire connected

at one end to a sleeve and at the other end to 30
a core, and a ground-wire connection for one
sleeve and one core, substantially as described.

JAMES W. BRENNAN,
NECTER ROUSSEAT.
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Witnhesses:
GEORGE P. FISHER, Jr.,
FRANK S. BL k"\T(JIL&RD
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