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To all whom it may concern:
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Beit known that I, RICHARD PFUND, a citi-

zen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain new and
useful Improvements in Multiple Telephony
and Telegraphy, of which the following is a
full, clear, and exact description. |
Thisinvention relates to multiple telephony
and telegraphy, and has special reference to

systems wherein telegraphic and telephonic

communication may be carried on between
stations either terminal or intermediate si-
multaneously or at will without interference.
Suchsystems, Lam aware, have been proposed
heretofore; but the object of my invention is
to accomplish the result above mentioned in
the simplest manner and with the least appa-
ratus possible.

My system eomprehends the usual metallic
or two-wire circuit which constitutes the out-
going and return conductors of the telephonic
system ‘Thesetwo conductorsare at the same
time utilized in parallel as one side of the
telegraphic circuit, the other side being the
earth. Asa consequence of this my system
requires only the usual two main wires and

is a simplification over those systems employ-

ing an additional or third wire. = Asa means
for preventing interference between the tele-
graphic and telephonic currents I bridge
across the two main wires at each station,
self-inductive resistances, sometimes called
‘‘retardation - coils,” and connect the earth
side of the telegraphic circuits with the mid-
dle point of these resistances.
is not original with me; but I propose to util-
1ze the hwh-remsta,nce bell-magnet of the tele-
phone set for the self- mduetwe resistance,
and thereby dispense with one piece of ap-
paratus.

them to travel their proper circuits through
the telephonic irstruments. On the other
hand, telegraphic currents which are 1m-

pressed upon the line by instruments con-
nected in the earth side of the circuit divide
at the middle point of the retardation-coils
or bell-magnets and travel in the same direc-
tion through each of the main wires, and con-
sequently do not interfere with telephonie

-T'his feature {:

The counter electromotive force of
these retardation-coils prevents the short-cir--
- cuiting of the telephonic currents and forces

| currents that may bﬂ passing in 0pp051te di-

rection over the same main wires.

- In order to connect in the mtermedlate or
way telephone and teleﬁ'laph stations, I open
both sides of the main circuit at such sbatlons
and connect across the pairs of terminals thus

formed the primary and secondary coils, re-
-spectively, of a transformer or repeating coil,

the primary being connected across the
‘“east” terminal and the secondary coil across
the ““west” terminal, or vice versa. As an
alternative of this, I may connect across one
side of the break the high-resistance bell-mag-
net of the intermediate telephone-station and
across the other side of the break a retarda-
tion-coil of thesame value as the bell-magnet.

In both cases I bridge the break in each main

conductor with a condeusel which will carry
the telephonic currents and so aid the repeat-
ing-coil in the first case, but which will not
carry the telegraphic currents. In both of

these arrangements I connectthe telegraphic

set of the Intermediate station between the
middle points of the resistances—that is to
say, in the first form where the repeating-coil

1s used I connect the telegraphic set directly
pri-

across between the middle points of the
mary and secondary, and in the other case I

connect the telegraphic set directly across be-

tween the middle point of the bell-magnet
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coil and the middle point of the retarding-

coil. Thus the telegraphic currents, which
will not pass the condensers, have a free path
east or west from and to the intermediate
station. -

- My invention will be described in detail
Wlbh reference tothe accompanying dmwm gs,
in which—

Figure 1 1s & dlaﬂ'ram of the circuits and

apparatus compr ehended by my invention as

Q0

applied to a circuit having terminal stations -

only. Fig. 2 is a similar diagram showing
the apparatus and method of connecting at
the intermediate stations, and IFig. 8 is a
modification of the plan shown in Fw 2.

- Referring to the drawings,we will
suier the sy stem 1llustrated in Fig. 1,wherein

“a telegraph and telephone stamon 18 located

at each end of a line, there being no inter-
mediate stations. A and B are the two ter-
minal stations, connected together by a me-
tallic circuit C D, one being the outgoing and
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1st con-
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the other the return for the telephonic cur-
rents. Kachstationisequipped with the usual
transmitter ¢ and receiver 7, connected di-
rectly in the main circuit in the usual way,
the magneto call-box m and the signaling in-
strument consisting of bell and magnet s di-
rectly across the main wires. This is the
usual high-resistance long-distance bell-mag-
net. Itis of the horseshoe type and carries
colls on each leg of equal resistance. - At s’,

‘the middle point between the two coils on
‘the magnet, is connected a wire 2, leading

through a telegraph set (key and relay) T,
through a battery b, to earth. The telegraphic
set 1s shunted by a condenser ¢ for the pur-

- pose of absorbing the discharge of the relay-
- magnet on the break of the circuit.

In the
operation of this system the high-resistance
bell-magnet s acts as a retarding-coil or self-

inductive resistance, so that telephonic cur-

rents traveling from one station to the other

~ will be prevented from short-circuiting
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through the bell-magnet by the counter elec-
tromotive force of self-induection, in conse-

quence of which the telephonic currents can .
On the

never travel over the earth-circuit.
other hand, the telegraphic currents between

the instruments T will in traveling, say, from
station A divide at the point s, pass in op-

posite directions through the bell-magnet,
thence in the same direction along both of
the main wires C and D, then in opposite di-
rections through the coils of the bell-magnet

at the opposite end of theline to the point s,

thence through the telegraphic instruments,
and returning by the earth-circuit. These

currents cannot affect the telephonic instru--
~ments, because they must necessarily divide

at the points s' and, traversing the induc-
tive resistance in both directions, will reach
the main wires and, traversing both of these
in the same direction, have no other circuit
open to them than by way of the said main

. wires (which jointly constitute one side of
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the telegraphic circuit, the earth being the
other side) to the point from which they origi-
nally started. |

Referringnow to Fig. 2, wherein one method
of connecting in an intermediate telephone
and telegraph station is shown, it will be seen
that both sides of the metallic telephone-cir-
cuit are opened and then closed through the
condensers ¢’, which are capable of carrying
the telephonic ecurrents, but will not carry the
telegraphic currents. p p’ represent two
equal parts, the primary and secondary of a

repeating-coil or transformer. One coil is
- connected to the two line-wires coming from,
say, the east and the other to the two wires

from the west. DBetween the middle points
of each of these two coils is connected a cir-
cuit -wire 3, including the telegraph set
bridged, as before stated, by the condenser c.

The high-resistance bell s of the telephone |

set 18 connected across the main wires, as be-

fore. Telephonic currents coming from either
east or west will pass through the intermedi- |

ate station by induction between the coils p

not enter the circuit 3, containing the tele-
graphicinstruments. On the otherhand, tele-
graphic currents received or sent by the in-
struments at the intermediate station will
flow 1n opposite directions through the two
parts of each coil p p’ and in the same direc-

‘and p’, aided by the condensers ¢, and will
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tion through the main wires C and D and will

return by the earth-circuit connecting the
terminal stations. If will be seen that the

| current traveling to or from the telegraph in-

strument connecting together the coils p p’

cannot by the reciprocal induction of the coils

30

affect the telephone instruments, because the

sald currents travel in opposite directions
through the coils, and the induction created
by one half is offset or neutralized by that
created by the other half. S |
Referring to Kig. 3, which illustrates a dif-
ferent way of obtaining the same result af

way-stations, it will be seen that the main

wires are open at ¢ and ¢', where condensers
are inserted, as before, and in the place of the
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repeating or transformer coils p p’ the bell-

magnet coils of thetelephone set are bridged
across on one side, while a coil g of exactly

the same value as the bell-magnet is connect-

ed across on the other side, the telegraph in-
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struments 'I' being connected between the

middle points of the two magnet-coils and

bridged by the condenser c. In this casethe
telephonic currents are carried by the con-

densers entirely, while the telegraphic cur-
rents take the same path through the bell and
q as before described through

the extra coil
the coils p p'. |

Having thus described my invention, I

claim— | |

1. A through metallic circuit having tele-
phone-stations included therein or connected
therewith, signaling-magnets forsaid stations
bridged across the two wires of the circuit, an
extra circuit uniting the middle points of the
signal-magnets whereby an independent cir-

cuit is obtained between the stations, and in-

struments for communication, located in said

extra circuit, substantially as described.
2. A through metallic circuit having ter-

minal and way stations, the terminal stations

100

105

110

115

including a self-inductive resistance bridged

and closed through condensers, self-inductive

-across the mains, communicating instruments
located in or connected with the metallic cir-
| cult at said stations, the two sides of the me- -
tallic circuit being opened at the way-stations

120

resistances connecting the twosides of the me- -

tallic circuit on. each side of the condensers at
the way-stations, in the manner described, ex-

125

tra conductors connecting the middle pointsof

the tworesistances at the way-stations and in-

cluding communicating instruments, and an

extra circuit connecting the middle points of 130

the resistances at the terminal stations and
including communicating instruments, as de-
scribed. | -

5. A through metallic circuit having ter-
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minal and way stations, the terminal stations |

including a sig nahnﬂ'-maﬂ'net bridged across
the mains, commumcatlnﬂ' 1nstruments lo-
cated in or conneeted with the metallic circuit
at said stations, the two sides of the metallic
circuit being Opened at the way-stations and

closed thr ouﬂ'h condensers, self-inductive re-

sistances eonneetmﬂ' the two sides of the me-
tallic circuit on eaeh side of the condensers
at the way-stations, in the manner deseribed,

extra conductors connecting the middle pomts
of the two resistances at the way-stations and
including communicating instruments and an
extra elrcult connecting the middle points of
the coils of the swnahno'-man'nets at the ter-

majins, commumeatmﬂ'lnstl umentslocated in
or connected with the metallic circuit at said
stations, the two sides of the metallic circuit
being opened at the way-stations, self-induc-
tive tr&nsformer or repeating coils connected
across the mains, one half on each side of the

opening in the mainsin the manner deseribed,

extraconductors connecting the middle pomts
of each half of the tra,nsformer and including

communicating instruments and an extra cir-

cuit connectmﬂ' the middle points of the re-
sistances at the terminal stations and includ-
ing communicating Instruments, substan—

'tmlly as deseribed.-

In testimony wher eof 1 subscmbe my signa-

minal stations and 1110111(1111{:-* eommumcatmﬂ‘ | ture in presence of two witnesses.
instruments, as described.

4. A metallic circuit baving terminal a,nd |
way stations, the terminal statlons including
20 self—mduetwe resistances bridged across the

RIOHARD PFUND.
Wltnesses
Wua. W. ROSENBAUM
HARRY DBATLEY.
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