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Lo all whom it may concern :

Beit known that I, ALEXANDER MUIRHEAD,
a subject of the QQueen of Great Britain, do-
Ing business at 29 Regency Street, Westmin-
ster, Kngland, and resident at Oakwood, Tfar-
qubar Road, Upper Norwood, London, Eng-
land, have 1nvented certain new and useful
Improvements in Duplex and Multiplex Tele-
graphs, of which the following is a specifica-
tion.

The object of my invention is- an improve-
ment 1 the mode or manner of regulating or
adjosting the artificial lines or compensatmn-
cireuits in systems of duplex and multiplex
telegraphy, especially those used on aerial and
undergmund lines.

1t consists in introducing in the artificial
line a leakage-circuit of a fixed resistance and
varying its position with regard to the resist-
ance of the artificial line.

In all successful systems of multiplex teleg-

raphy in which a differential m‘ranﬂement
of the transmitting and the receiving appa-
ratus 18 employed there 1s required for the
accurate working of the system a circuit hav-
ing exactly the same electrical resistance and
capacity of the real line. Such circuits are
called “artificial lines” or ¢compensating-cir-
cuits.”

Hitherto, in order to compensate further for
the variatious of insulation of the real line,
1t has been the practice to produce a similar
l-line circuit by varying

effect in the artificial-
both 1its resistance and capacity, two opera-
tions which cause great delay in the working
of the system. In my invention I compen-
sate more quickly for these variations of in-
sulations of the real line by simply inserting
a leakage-circuit 1n the artificial line and va-
rying its position until the resultant insula-
tion - resistance of the artificial line is the
same as the insulation-resistance oi the real
line.

The le:;LL“wc, cireult 18 of a resistance defer-
mined by trmls for all to give the best results.
From experience 1 find five thousand units re-
sistance a very convenient amount to have in
this leakage-circuit.,

In the drawings, which represent one mode

so of carrying out my invention, Ifigure 1 is a

plan view of a rheostat and adjustable leak-
age-cireuit, and Ifig 2 a section through the
lme 22 of I‘lﬂ 1.

Rh1s a 1heostat, consisting of
colls or resistances, ' #2197, &e., to 710 These
I prefer to make of Muirhead’s inductive re-
sistance, as described in United States Let-
ters Patent No. 208,665, of October 1, 1878, to
John Muirhead, Jr., for 1mprmfunent I con-
densmn-resmtame, for electrie telegraphs.

X 18 the adjustable arm of the rheostat,
pivoted on the axis x, with which it isin deg-
tric communication. Y is another arm work-
ing independently on the axis wx, but insulated
therefrom, and also from the arm X,

y 1s the leakage-cirenit, made in this in-
stance of ordinary German-silver or platinmn-
silver wire, one end of whieh is attached to
the movable arm Y, and the other to carth.

a ' are contact-points in the resistance-
coils 77/ 7% 93, &e., making contact, respect-
1vely, with the arm X of the rheostat and the
arm Y of the leakage-circuit. The arm X is
shown bent and malking contact with the outer
contact-point ¢, so as to be completely insu-
lated at all pomts from the leakage-cirenit
and ifs arm Y. -

All variations in the insulation of the real
line can be compensated for by simply vary-
ing the point of application of the leakage-
circuit y—that is to say, supposing the resist-
ance of the rheostat to be »°, corresponding
to the resistance of the real line, all varia-
tions in the insulation can be compensated for
by applying the leakage-circuit at any point
from %/ to #°. In the drawings the leakage-
circulf 1s represented as at 47,

What 1 claim as new, and desire to secure
by Letters Patent, 1s—

1. The hereinbefore-described method of ad-
justing artificial lines or compensating-cirenits
in systems of duplex and multiplex telegraphy,
which consists in mnserting an adjustable leak-
age-circuit 1n the artificial line and varying 1ts
position, substantially as and for the purpose
described.

2. The combination of the artificial line and
the adjustable leakage-circuit, substantially as
described.

3. The combination of the leakage-cireait,
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consisting of the insulated dnd adjustable arm

and .its resistance, with a rheostat consisting

of 2 series of resistances and an adjustable

rieostat-arm turning on the same axis as the
g ‘leakage-circuit, but insulated therefrom, sub-
- stantially as described.

N 4. The leakage-circuit consisting of the com-

-~ - Dbination of the insulated and adjustable arm
anditsresistance, the wholeoperating substan-

10 fially as deseribed.

'

In testitiiony whereof 1 have hereiinto sub-
scribed my name this 27th day of FFebruary,
1880.

ALEXANDER MUIRHEAD.,

Witnesses:
CHAS. EDGAR MILLS,
WILLIAM D. WARD.
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