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To all whomiit may concerr: :
Be it known that I, Hexry P. Crausex, a
citizen of the United States of America, and
resident, of Chicago, Cook county, Illinois,
have invented a certain new and useful Im-
provement in Telephone Apparatus, of
which the following 18 a specification.

My invention contemplates a highly ef-
ficient; circuit arrangement for the instru-
ments involved in an ordinary telephone set,
such, for example, as a subscriber’s tele-
phone apparatus, and is designed to have a
quieting effect upon the circuit, and to more
effectually prevent disturbances and agita-
tions in the receiver, the principal object
and purpose of the invention, more techni-
cally speaking, being to cut down what
are commonly known as “side tones” in
the receiver. :

To the foregoing and other useful ends,
my invention congists in matters hereinafter
set forth and claimed.

The accompanying drawing is a diagram
illugtrating my improved cireuit arrange-
ment as applied to the apparatus or instru-
ments and devices involved in an ordinary
subseriber’s telephone set. '

‘Tt will be readily understood that the
principles and valuable features of my in-
vention are applicable to telephone trans-
mitters and receivers at any and all places
ina telephone system, and in any and all
connections or situations wheve it may be de-

. sirable or necessary to improve the operation
35

of these instruments.

In the accompanying drawing, which illus-
trates one embodiment of my invention, the
transmitter A may be of any suitable known
or approved construction. 7The telephone
receiver B can also be of any suitable or de-
sired character, and can be associated with
an ordinary pivoted switch-hook C. The
bell or ringer D and the condinser E may
be likewise of any suitable form or construc-
tion. The induction- eoil, If, howeyer, is
preferably, though not necessarily,of a char-
acter hereinafter set forth and described.
In the said diagr:am, the line conductor 1
preferably leads to one terminal of the said
transmitter, the other terminal of the Iatter
being conmected with the hoolk-switch
through the medium of the conductor 2.
Normally, the hook-switch rests upon the
stop-8, and for this reason the two contacts

-sults.

-

4 and 5 are normally open and not in en-
gagement with the said hook-switch. One
terminal of their receiver is preferably con-
nected with one terminal of the secondary

_winding f of the said induction coil, while

the other terminal of the said recéiver is
preferably connected with the contact 4. A
conductor 6 may serve as the medium of
connection  between the contact 4 and the
receiver, and a conductor 7 may serve as
medium of connection between the receiver
and the secondary of the induction coil.
The contact 5 may be, and preferably- is; con-
nected with one terminal of the primary
winding- # of the induction coil, through
the medium of the conductor 8. The other
line' conductor 10 is preferably connected
with the other terminal of the primary of
the induction coil through the medium of a:
conductor 9, and also with the other termi-
nal of the secondary of the induction coil
through the medinm of the said: condenser
and the conductors 10 and 11. The said
bell or ringer D is in a bridge across the line,
preferably including the said condenser.
The resistances of the various coils and
windings can be carried or changed to suit
the conditions: of any particular case.

Under ordinary conditions, -however, I find’

that a bell of 1000 ohms resistance is prefer-
able, and that a primary winding of 21 ohms
resistance and a secondary winding of 9
ohms resistance, the secondary winding hav-
ing only one turn to every three turns of the
primary winding, give very satisfactory re-
The condenser is preferably of two
microfarads. ,

“Thus it will be seen that when the appara-
tus is in use, as shown in the drawing, the
¢ondenser; the secondary of the induction
coil, the receiver; the hook-switch, and the
transmitter, are connected in series. Fur-
thermore, at snch time, the primary of the
induection coil is in a ¢hunt or parallel con-
nection extending around the condenser, the
secondary of the induction coil, and the said
receiver. This arrangement I find ‘to be
very effective in queting the apparatus
and preventing disturbances in the receiver.

The novel method of connecting up the
induction coil, receiver, and condenser, ap-
pears to give a reactionary eflect, so to
speals, which permits the subscriber to talk
into the transmitter without producing oh-
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~and the transmitter is not in shunt of any-
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~in the receiver.

jectionable disturbdances and noises in the
receiver. In other words, my improved cir-
cuit arrangement for a telephone set tends
to very materidlly cut down disturbances
and what are commonly called “side tones”

As ghown in the accompanying
the primary and secondary of the induction
coil F may be wound in the same direction.
T have used this arrangement, and find it
effective in cutting down side tones in the

receiver. As far as cutting down side tones

is concerned, the direction and mode of
winding -arve, however, unimportant, and
may be varied without departing from the

spirit of my invention. It will be seen that

the transmitter A is disposed in position for
an efficient transmitting action, being in
shunt only of the ringer D. Turthermore,
it will be seen that the receiver B is entirely

‘excluded from the path of battery current,

although in series with the transmitter.
The primary and secondary of the trans-
former I are both included in the talking
circuit, but only the primary is included in
the battery circuit over which currentflows
through the transmitter. In other words,
the condenser E stops the flow of battery
current through the secondary and the re-
ceiver, but permits the voice currents coming
over the line from the. other subscriber to

pass through the said receiver. Duringuse of |

the transmitter A the fluctuating battery
current passes entirely around the receiver,
and any side tones or stray voice currents,
produced by the said transmitter, which
may attempt to pass through the receiver at
such time are interfered with by the sec-
ondary or alternating current generated: in

the secondar~ ~oil f of the induction coil
“or transformer. In order words, the trans-

former action between the two windings in-
terferes with the condenser action, as the
alternating current in the path 10 is not in
step with the charging and discharging of
the condenser caused by the variation of
current in the path 8 and the line. This
interference is sufficient to greatly modify
or reduce the side tones in the receiver, and
consequently the user of the transmitter A
is not annoyed by unpleasant sounds in the
receiver B when he speaks into the  former.
As explained, the receiver and transmitter
are connected in series in the line circuit, but
at the same time the receiver is effectually
excluded from the path of battery current,

thing except the ringer D, which latter is
preferably of high impedance to prevent the
passage of voice currents therethrough, and
of sufficient resistance to prevent shunting
of the battery current around the trans-

. mitter. There is, of course, an impedance
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winding or coil or inductive resistance in
shunt of -the receiver, but it will be seen

diagram,

1,085,158

that the winding in series with the receiver
is fully and closely inductively related to
the said impedance coil or inductive resist-
ance, and that consequently sufficient inter-
ference takes place to materially retard the
flow of “oice currents through the said re-
ceive: 'uring the time that the subscriber
is ‘spe.
A. As stated, the condenser X prevents 2
flow of battery current through the receiver
B, and at the same time the capacity of this
condenser cotperates with the impedance of
the coil f* in causing the voice currents com-
ing over the line from the other subscriber
to pass through the receiver B, rather than
around the latter. The arraugement, how-
ever, is such, it will be seen, that the fluc-
tuating ‘battery currents produced by the
microphone transmitter A are calculated to
pass readily through the winding f’, these
currents being direct, whereas the voice cur-

rents coming over the line from' the other

subscriber are alternating in character.
Thus, as T have already explained, my im-
proved arrangement effectually excludes the
receiver B from the battery current, ma-
terially cuts down side tones in the receiver,

and at the same time leaves the latter in.

position to serve as an eflicient receiving in-
strument for listening to the speech of the
other subscriber. _ '

T ¢laim as my invention:— . '

1. The combination of a suitable trans-
mitter, a suitable receiver, a suitable hook-
switch, an induction coil having a primary
winding of substantially 21 ohms resistance
and a secondary winding of substantially 9

ohms resistance, the said secoudary winding .

having one turn to every three turns of the
primary winding, a condenser of substan-
tially two microfarads, a bell having coils
of substantially 1000 ohms resistance, a sub-
seriber’s line across which the said bell and
condenser are bridged in series, suitable
contacts and circuit connections whereby
the removal of said receiver from said hook-
switch' temporarily connects the- said con-
denser and secondary winding und receiver
and transmitter in series in the line circuit,
and whereby such removal of the receiver
also operates temporarilysto place. the said
primary winding in a parallel connection
extending around the said condenser and
secondary winding and receiver, said re-
ceiver thereby unaffected by current in the
said primary. - . .
9. A telephone circuit having two parallel
paths, one of said paths including only a

;primary transformer winding and the other

path - including a condenser . serially con-

nected in circuit with-a telephone receiver

and the secondary of said transformer, said
secondary winding having sibstantially one
turn to every three turns of the sal pri-
mary winding, and means for establishing a

ing into the associated transmitter
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divect current in the said primary without
affecting said receiver thereby.

3. In combination, a telephone transmis-
sion line, a source of current and a tele-
phone trunsmitter serially included in the
main line, an induction coil included in said
line and having a primary and a secondary
winding connected in parallel with each
other.and included serially in the line with
said transmitter, one of the parallel branches
serially including a condenser and receiver
in cireuit, said secondary winding being of
less resistance than the said primary wind-
ing, and a circuit whereby current flowing
in the primary and transmitter dees not piss
through or affect the said-receiver.

4. In a substation telephone set, the com-
bination with a primary winding of an in-
duction coil and a transmitter connected
serially together in bridge between the line
limbs of the telephone circuit, a shunt eir-
cuit about the primary winding only, said
shunt’circuit serially including a condenser

and a yeceiver and the secondary winding

of-the induction coil, a signal bell connected
in bridge of the line limbs through said
condenser, and a circuit whereby current
flowing in the primary and transmitter does
not pass through or affect the said receiver,
said secondary winding having a less num-
ber of turns than the said primary winding,
the primary winding being of oreater re-
sistance -than’ the secondary winding, and
said signal bell being of high resistance.

5. A telephone circuit having two parallel
paths, one of said paths including only a

3

primary transformer winding and the other
path including a condenser serially con-
rected in eircuit with a telephone receiver
and the secondary of said transformer, said
primary affording a path whereby no bat-
tery current that passes through the trans-
mitter is permitted to flow through any part
of the receiver, and said primary and sec-
ondary being wound inductively one upon
the other. - .

6. In combination, a telephone transmis-
sion circuit, a source of current and a tele-
phone transmitter serially included in the
main cireuit, an induction coil included in
said circuit having a primary and a see-
ondary winding conneeted in parallel with
each other and included serially in the cir-
cuit with said transmitter, one of the par-
allel branches serially including a condenser
and receiver in circuit, said primary afford-
ing a path whereby no battery current that
passes through the transmitter is permitted
to” flow through any part of the receiver,
and said primary and secondary being
wound inductively one upon the other.

7. In a telephone system, a line circuit,

and a pair of substation coils connected in
parallel in said cireuit, said coils being dis-
posed with their end convolutions in the
same planes, and having parallel axes.
Signed by me at Chicago, Cook county,
111, this 6th day of March 1903.
HENRY P. CLAUSEN.
Witnesses:
Cizss. W. Hickox,
War. A, Haroers.
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