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- To all whom it may concern:

Be it known that I, WirLiam W. JACQUES,
residing at Newton, in the county of Middle-

sex and State of Massachusetts, have invented

certain Improvements in Combined Telegra-

phy and Telephony, of which the ‘foll(wmuT IS

a specification.

The invention relates to the use of the same
or neighboring line-wires for both telegraph-
ing and telephoning; and its principal fea-

| __tuir.e consists 1in the employment, in a tele-

graph-circuit between the main-line wire and

the source of electric energy of the telegraph
apparatus, of a combined electrostatic indue-
tive resistance and electro-magneticinductive
resistance whereby electric dlfstulba;nce of

the telephone-current by the telegraph-cur-

- rent is prevented, whether the two currents
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travel the same or adjoining line - wires.

Where the same line is used for both tele-

- graph and telephone, an additional advan-

tageous effect results from the employment

of the combined resistances in diminishing
the waste of telephone energy. Either the
eiectrostatic inductive resistance or the elec-
tro-magnetic inductive resistance by itself,

without the otherin the telegraph-circuit, will -

~ diminish -the disturbance in the telephone-
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circuit that would be occasioned by the tele-

oraph-circuit if neither resistance were in-
serted; but I believe that it i1s only by the

employment of both of said resistances in the

telegraph-circuit that the click of the tele-

- graph apparatus becomes inaudible .in the
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- rapidity for ordinary purposes.

telephone-circuit. Moreover, whereas if but
one of the said resistances be emplioyed in

the telegraph-circuit the responses of the re-

lay at the farther end of the line to the sig-
nals transmitted are so sluggish that telema—

phy is with diffieulty practiced with suf jcient
No substan-

tial delay results in sending and receiving

“telegraph-signals if both of said resistances

be employed.

The invention consists, further, in combi-
nations and sub-co mb_ma,tlons _employmg sald

- combined resistances, as hereinafter set forth.

The electrostatic inductive resistance used
in practicing this invention is generally

to known to electricians as the “Muirhead con-

denser ” In this description I reta,m the

name under which the instrument is manu-
factured and sold by its inventor.
tro - magnetic inductive resistance which T
have used consists of a coil of wire in the
circuit, surrounding a bundle of wires, as a
core. The addltmn of an electro- magnetlc
Induetive resistance of one hundred ohms re-
sistance and ten thousand ohms apparent re-
sistance to a Muirhead condenser of one hun-
dred ohms resistance and ten microfarads
capacity will produce an instrument that will
prevent interference between any telegraph
and telephone cireunits. An instrument em-
bracing such a combination of induective re-
sistances is impermeable to telephone-cur-
rents, and, while easily permeable to a tele-
graph-current, takes out of a telegraph-cur-

rent that property by virtue of which it may
set up disturbing induced currents in tele- :

phones wherever placed.

Inthedrawings, Figure 1 is a diagramillus-
trating the application of my invention to two
line-wires which are employed separately for
the transmission of telegraph-signals and to-
gether for the simultaneous transmission of
telaphone-signals. Iig. 2 is a diagram illus-
trating the application of my invention to a
single line-wire employed for the simultane-
ous transmission of telegraph and telephone
signals and sounds. Fig. 3 represents a
wreunded telephone- cucmt in the neighbor-
hood of one or both of the circuits of the other
ficures.

The same letters represent like partsin the

‘same or different figures, numerals being

| added to the letters to mdtcate the d1fl’erent

!

electrie circuits and the wires and apparatus
respectively pertaining thereto.
ratus shown at one end of a line-wire is the
duplicate of apparatus shown at the otherend.

I/ and L* are two line-wires.

K’ and K* are keys for transmitting tele-
graph-signals.

B’ and B? are batteri ies, and R’ and R are
relays or receivers of telecrmph signals.

E’ and E? are electro-magnetie inductive re-

| sistances, and S” and S* are Muirhead con-
densers or electrostatic inductive resistances.

T/ represents a set of telephone apparatus,
including variable - contact transmitter, re-

celver, battery,. &e.

As usual in such cases,

The elec-

The appa-
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“the Bell hand-telephone is shown as the sym-
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good results.

bol for said group of telephoneapparatus, and

under some conditions the said hand - tele-
phone would answer the purposes of this In- |

vention.

The two sets of telephone apparatus T T
are in a metallic circuit, their connecting-
wires [/ and [?
main-line wires L” and L2 at 7" and 7%, respect-
ively. Condensers Careplacedin each of the
telephone-wires I’ and /%, as shown. The re-
sistances E’ and E? and §’ and S? are placed
between the junctions 3" and 7% above men-
tioned, and the telegraph apparatus of their
reepectwe lines; but for the purposes of this
invention they IPlth be located between the
batteries B” B* and the make-and-break con-

tact-points of the respective keys K’ K=~

C is an ordinary eondensei, and G 18
eground in all the figures.

L3 is an mdependent line - wire with a
grounded telephone T* at each end.

In the operation of the apparatus thus far
deseribed the line-wires 1./ and 1.7 are used
independently of each other for transmitting
and receiving telegraph-signals, and, along
with ‘the two loops I’ I* I’ [, they form a me-
tallic circuit, over which telephony is prac-
ticed at the same time. The combination of

resistances I’ and S’ or E? and S* each com-

bination in its own line and at the end of the
line from which the telegraph-signals are sent
so smooths or rounds off those signals that

they are not heard in either of the two tele-

phones T’ T/, and for the same reason tele-
graph-signals madein thelines L’ and 1? will
not be heard in the telephones T? T? of the
independent telephone-line L’ nor in the tele-
graph and telephone line L*—that is, suppos-
ing that the several lines, I/ L2 I3 and 1.
(Shown in the several figures) are neighboring
lines. Thecondensers C prevent the battery-
currents from passing through the telephones.
Magneto-generators may be employed in place
of the battel 1e8.

Tt is an independent line-wire having at
each end apparatus similar to that alrear]y
described, consisting of battery B4 telegraph-
key K4, 1elav or receiver R* an electrostatic
inductive resistance S%, and electro- magnetic
inductive resistances E"L Kt At each end,
also, T* is a telephone grounded in a branch
line /%, connected with the main line at J* and
contmnmw a condenser C. Deserlptmn of the
mode of opel_atwn of line L*is unnecessary.

In all the lines L/, L? and L% used for si-
multaneous telegraphy and telephony, two

“electro-magnetic induective resistances are

shown in combination with an electrostatic
inductive resistance. T'wo,placed asshown—
one on each side of the electrostatic resist-
ance—are better than one; but one will give
1f, however, but one eleetro-
man‘netw inductive resistance is used, it
should be placed between the electrostatic in-
ductive resistance and the telephone.

It perhaps should be observed that the

making eonneetlon w1th the‘

| for telegraph purposes.
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combination of an electrostatic inductive re-
sistance and an electro-magnetic inductive
resistance in any of the lines would have the
same effect to prevent the telegraph appara-
tus of that line from disturbing telephones ot

another line if there were no telephone con--
nected with the line containing the said com-

bination of resistances, and in no case is it
material upon which side of the make-and-
break contact-point of the key the said com-
bination of resistances is placed. It is only
essential that it be placed between the bat-
tery and the junction of the telephone branch

‘wire or loop with the line-wire, or, if there be

no such branch or loop, between the battery
and that portion of the main-line wire lying
in the neighborhood of other telephone-lines.

In some instances the electro-magnetic in-
ductive resistance may be embodled in a tele-
graph-sounder.

It is obvious that it will be within this in-
vention to use but one of the line-wires L' L?
Insuch case the tele-
graph apparatus and the resistances may be
omitted on the other line.

The telegraph apparatus shown 1 in FID‘ 118
provided with grounded contacts ¢’ ¢ which
in operation, respectwely, are transwntly
closed after the breaking of the battery-con-
tacts b” b° and before the closing of the relay-
contacts e’ e* to cause the eharwe on the line

, | to pass to earth. Where the same line, with

the interposition of the combined induective

resistances, as above described, is used for

simultaneous long-distance telegraphy and
long-distance telephony, this e&rth contact of
the telegtaph-key 1s often of great advantage.

I claim—

1. The combination of an electrostatic in-
ductive resistance and an electro-magnetic in-
ductive resistance in an electrie eircuit, sub-
stantially as described.

2. The combination, with a telegraph line-

| wire at each end, of telegraph apparatus, and

|

an electrostatic inductive resistance, and an
electro-magnetic inductive resistance, sub-
stantially as desecribed.

3. The combination, with a line-wire, tele-

graph apparatus at each end of said line- -wire,

n'rounded branch wires, and telephone appa-
ratus and condensers in said branch wires, of,
also at each end of said line-wire, an eleetw-
static inductive resistance and electro-mag-
netic inductive resistance between the source

of electric energy of the telegraph apparatus

and the junction of the said line-wire with one
of sald branch wires, substantially as de-

scribed.

4. Thecombination, with two line-wiresand
telegraph apparatus at each end of one or
both, two telephone-loops, and telephone ap-
paratus and eondensers in said loops, of an
electrostatic inductive resistance and an elec-
tro-magnetic inductive resistance interposed
at each end of one or both of said line-wires
between the source of electrical energy of the
telegraph apparatus at that end and the junec-
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tion with one of said loops, substantially as | combined electrostatic and electro-magnetic
described. | Inductive resistances between the sources of
9. The combination, with aliné-wire or line- | eleetrical energy insaid telegraph apparatus
wires, telegraph apparatus therein, and a tele- | and the junctions, or either of them, of said 20
5 phone-circuit imposed thereon by branch | telephone-circuit and said line wire or wires,
wires or loops, substantially as deseribed, of | the transmitting-keys of said telegraph appa-
combined electrostatic and electro-magnetic | ratus being each provided with battery-relay
Inductive resistances between the sources of | and earth contacts, substantially as deseribed.
electrical energy in said telegraph apparatus In testimony whereof I have signed my zg
10 and the junections, or either of them, of said | name to this specification, in the presence of
telephone-circuit and said line wire or wires," two subscribing witnesses, this 5th day of

substantially as deseribed. April, 15892. |
6. Thecombination, with a line-wire or line- | WILLIAM W. JACQUES.
- wires, telegraph apparatus therein, and a tele- Witnesses: o |
15 phone -circuit imposed thereon by branch | GEO. WILLIS PIERCE,

~wires or loops, substantially as deseribed, of JOSEPH A. GATELY.
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