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To all whom it may concern:

Be 1t known that I, CHARLES H. GAUNT, a
citizen of the United  States, residing at St.
Paul, in the county of Ramsey and State of

5 Minnesota, have invented certain new and
useful Improvements in a Combined Tele-
graph and Telephone System, of which the
tollowing is a specification.

My mvenmeu relates to improvements in

10 a combined telegraph and telephone system
wherein a metallic circuit is used for the tele-
phone-line, and has for its object to provide
a system of that kind wherein telephone and
telegraph messages may be transmitted simul-

15 taneously without interference one with the
other. -

My invention consists more specifically in
the construction, combination, and arrange-

- ment of parts hereinafter deseribed, and par-

20 tlcularly pointed out in the claims.

In the accompanying drawings, forming

- part of this specification, Figure 1is a dia-

grammatic view of my mventlon as applied ;

to an open-circuit telegraph system, and Fig.
25 2 isasimilar view of the invention as anphed
to a closed-circuit telegraph system. |
In thedrawings, 2 2 represent the wires com-
prising a metallic-circuit telephone-line over

which both telegraph and telephone messages |

30 are to be transmitted. One of the wires con-
stitutes the ontgoing and the other the return
conductor of the telephone-eircuit, while they

are at the same time used in perellel as one
side of the telegraph-circuit, the other side

35 being the earth. Bridged across these wires

at any desired piaces are telephone appara-
tus A. Also bridged across the telephone-
wires at any point where telegraphic commu-
nication 18 desired is an electromagnetic re-
4o tardation-coil 3, the two halves or members
of which are oppositely wound with an equal
number of turns upon the opposite arms of
the core 4. Krom a point K, which is prefer-

ably the middle point between the windings

45 of this coil, a branch circuit 5 leads to the
ground 6 throu ¢h the telegraph apparatus C,
which comprises a relay or sounder 7 and a
- key 8, so arranged as to cut the battery 9 into
or out of the telefrreph circuit somewhere be-

so tween the middle point E of the winding of |

1

dextrorsally and the other half sinistror-

(No model)

the retardation-coil 3 and the ground and

preferably between the relay and the ground.
By winding the two halves or members of

the coil 3 epposwely—--that 18 to say, one half

55
sally—the telegraph-current entering at the
point K and traversing the coil members in
parallel would, if the yoke 10 of the core were
removed, produce opposite magnetic poles af;
points N and S of the core, so that with the
yoke in place a magnetic flux will circulate
through the arms and yokes of the core of the
retardation-coil, and a change of this flux
due to an increase, diminution, or discon-
tinuance of the telegraph-current will act in
opposite directions in the oppositely-wound

60

- c¢oll members to graduate or modify the sud-

denness with which the telegraph-currents
are impressed upon or withdrawn from the
telephone-circuit. 70

In order that there may be no dlfferenee of
induced potential between the points S and
N of the windings, and consequently no dif-
ference of induced potential between the two
wires comprising the telephone-e¢ircuit, the 75
two halves of the retardation-coil 3 are bal-
anced inductively by being wound each with
the same number of turns, whereby the in-
ductive impulses produced in the coil mem-
bers at the instant of change of magnetism
of the core, due to the commencement, in-
crease, diminution, or discontinuance of the
telegraph-current, will be made exactly equal
upon the telephone wires. .

To balance ohmically the two halves of the
divided telegraph-circuit, so that the divided
telegraph-currents may enter the telephone-
wires with equal degrees of strength, two non-

30

inductive resistance-coils 11,whose difference

in resistance is exactly equal to the difference
In ohmice resistance of the two.parts of the
divided retardation-coils, are interposed in
the divided telegraph-circuits at some point
between the point I and the telephone-wires
2 2, so that the sum of the resistances in each

Q0

95

branch of the divided telegraph-current shall
be as nearly the same as possible.

It will be observed that while in the tele-
graph-cirenit the oppositely-wound members
of the retardation-coil 3 act in parallel, so that 100
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a magnetic flux is produced in the arms and ] cuit telephone-line, of an eleectromagnetic re-

yokes of the core, in the telephone-circuit
they act in series, and as they are wound with

an equal number of turns of wire no mag-

netic flux or self-induction will be produced
when the telephone-current passes through
them. Owing to this absence of impedance
in the coil, it will have a tendency to short-
circuit the telephone pair. To overcome
this, the coils 3 and 11 are both made ol high
ohmic resistance as compared with that of the
telephone apparatus.

From the foreging description it will be seen

‘that one of the essential features of my in-

vention is thatIaccomplish the non-interfer-
ence between the telegraph and telephone
cuarrents by theinterpositionin the telephone-
circuit of a merely ohmiec resistance and the
interposition in the divided telegraph-cireuit
of a self-induective resistance—that is to say,
by so winding and connecting the members
of the retardation-coil that the coil consti-
tutes an ohmic resistance only in the tele-
phone-circuit, but a self-induactive resistance
in the divided telegraph-cirenit, so that the
counter electromotive force of the inductive
coil will serve to modify the suddenness with
which the telegraph-currents are impressed
upon or withdrawn from the telephone-wires,
thus reducing to a minimum the clicking in
the telephone apparatus and enabling me to
dispense with the use of a condenser for that
purpose, although, if desired, a condenser
may also be interposed in the branch tele-

oraph-cireuit, as shown in FKig. 1, where the
condenser D is arranged between the relay |

and the battery in parallel with the key 8.
Another important feature of my invention
is the provision of means to balance the dif-
ference in ohmic resistance between the two
halves of the retardation-coil, so that the di-
vided telegraph-currents may enter the tele-
phone-wires with equal degrees of strength.

1t is well known that owing to variations in

the wire affecting its resistivity and varia-

tions in the tightness and regularity of wind-

ing there is always in practice a marked dif-
ference in ohmic resistance between the wind-
ings on the two arms of an induection-coil,
even when the number of convolutions on

each is the same.

It is assumed in this specification that the
main-line conductors used in parallel as one
side of the telegraph-circuit are themselves
substantially balanced ohmically or have
been put into a state of such balance by any
suitable means.

Various modifications may be made in tho

structure, form, and arrangement of the parts

60

shown and described without departing from
the plmclple of my invention, the scope of

“which is defined in the claims.

- Having now described my invention, whe,t
I claim as new, and desire to secure by Letters
Patent, is—
1. In a combined telegraph and telephone
system, the combination, with a metallic-cir-

|

|

tardation-coil bridged across the same and
comprising two coil members, each wound
with the samenumber of turns, and a branch
telegraph-circuit leading from the retarda-
tion-coil at a point between the coil members
thereof to the ground, said coil members be-

70

ing so wound and cenneeted as to constitute 75

an 0hm1e resistance merely in the telephene-
circuit, but a self-inductive resistance in the
teleﬂ*mph—elrcmt

2. In a combined telegraph and telephone
system, the eombmamon with a metallic-cir-
cuit telephone-line, of an electromagnetic re-

8o

tardation-coil bridged across the same, the

two halvesof said coil being oppositely wound
with an equal namber of turns, a telegraph-
cireuit leading from the retardation-coil at a
point between the opposite windings thereof
to the ground, and telegraph apparatus suit-
ably connected with the telegraph - cireuit,
said retardation-coil constituting a self-in-
ductive resistance in the telegraph-circuit,
and an ohmic resistance, 'only, in the tele-

phone-circuit.

QO

3. In a combined telegraph and telephone

system, the combination, with a metallic-eir-

cuit telephone-line, and its telephone appa-
ratus, of an electromagnetic retardation-coil
bridged across the telephone-cireunit, the two
halves of said coil being oppositely wound and
having each the same number of turns, a
grounded telegraph-circuitconnected withthe
retardation-coilata point between theopposite
windings thereof, and an ohmiec resistance in-
terposed between such point of connection
with the retardation-coil and the wires of the
telephone-circuit, said retardation-coil con-
stituting a self-inductive resistance in the
telegraph-circuit.

4. In a combined telegraph and telephone
system, the combination, with a metallic-cir-
cuit telephone-line and its telephone appara-
tus, of an electromagnetic retardation -coil

comprising two oppositely-wound and induct-

ively-balanced coil members, a telegraph-ecir-
cuit connected with said coil at a point be-
tween the oppositely-wound members thereof

such point of connection and one or both of
the wires of the telephomne-circuit, said re-

tardation-coil constituting a self-inductive

resistance in the telegraph-circuit and an
ohmiec resistance, only, in the telephone-cir-
cuit.

5. In a combined telegraph and telephone
system, the combination, with a metallic-cir-
cuit telephone-line and its telephone appara-
tus, of an electromagnetic retardation-coil
bridged across the wires of said circuit and

95

IQO
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?
and an ohmiec resistance interposed between

120

125

comprising twooppositely-wound and induct-

ively-balanced .coil members, a telegraph-cir-
cuit connected with said coil at a point. be-
tween the coil members thereof, and means for
balancing the ohmic resistances between such
point of connection and each of the wires of
the telephone-cireuit, said retardation-coil

130
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constituting a self-inductive resistance in the
telen*reph-clrcmt

6. In a combined telegraph and telephone
system, the combination, with a metallic-cir-

cuit telephone-line and telephone apparatus

carried thereby, of an electromagnetic retar-
dation-coll bridged across the same and hav-
ing oppos1tely-wound coil members, a tele-

graph-circuit leading from said coil at a point.

between the oppositely-wound coil members
thereof to the ground, felegraph apparatus
comprising a relay and a key interposed in

sald telegraph-circuit, a battery also inter-

posed in said circuit,and a condenser arranged
in parallel with said key between the reley
and the battery, said retardation-coil consti-
tuting a self-inductive resistance in the tele-
graph-circuit.

7. In a combined telegraph and telephone
system, the combination, with a metallic-cir-

c¢uit telephone-line and it telephone appara-

tas, of an electromagnetic retardation-coil
br1dﬂ'ed across the wires of said ecircuit and
oomprieing two oppositely-wound coil mem-
bers, a branch telegraph-circuit leading from
sald coll at a point between the coil members
thereof, and means for balancing the ohmie
r emetanoes between such point of connection

and each of the wires of the telephone-cir-
cuit, said retardation-coil constituting a self- |
‘inductive resistance in the telegraph-eireuit, |

but an ohmic resistance, only, in the tele-
| phone-cireuit.

8. In a combined telegreph and telephone
system, the combination, with a metallic-cir-
cuit telephone-line, of an electromagnetic re-
tardation-coil bridged across the same and
comprising two coil members, each wound
with the same number of turns, and a branch

3

35

telegra.ph circuit leading from the retarda- 4o

tion-coil at the middle pomt of the windings
thereof to the ground, said coil members be-
ing so wound and connected as to constitute
2 self- inductive resistance 11:1 the telegraph-
circuit.

9. In a combined telegraph and telephone
system, the combination, with a metallic-cir-

cuit telephone-line, of an electromagnetic re-.

tardation-coil bridged across the same and
comprising two coil members, each wound
with the same number of turns, a branch tele-
graph-circuit leading from the retardation-
coil at substantially the middle point between
said coil members to the ground, and means
to balance ohmically the difference in ohmic
resistance between said coil members.
In testimony whereof I affix my signature
in presence of two witnesses.
CHARLES H. GAUNT
Witnesses:
ARTHUR P. LOTHROP
H. S. JOHNSON.
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