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To all whom it may concern:

Be it known that I, MADISON BUELL, a citl-
sen of the United States, residing at Buftalo,
county of Tirie, and State of New York, have

¢ made certain Improvements in Rbeostats for
Duplex or Multiplex Telegraphy, of which the
following is a specifieation. - .

The object of this invention is to improve

the manner of regulating or adjusting the ar-
1o tificial lines or cireunits in systems of duplexor

multiplex telegraphy; and the invention con-

sists in introducing an insulated and adjust-

able earth-circuit side by side of and throngh-

out the entire length of the artificial lines in
13 the rheostat. '

In all systems of duplex and multiplex teleg-
raphy a differential arrangement of the trans-
mitting and receiving instruments isem ployed,
and the accuracy of the system depends upon

2o an artificial circuit having exactly the same

electrical resistance and capacity as the real
line. . =
~ Inmyinvention I adjust for the variations of
ihe insulation of the main line by merely ad-

" 2z justing the insulated artificial resistances of

the earth-circuituntil itequalizes the static con-
dition of the main line, thereby preventing the
false signals which occur by what are termed
‘“charge” and “discharge’” currents.

30 To this end my invention consists more es-
specially in a new and improved construction
of the rheostat, in order that it may not only
bear a proper proportion to the main line, so
far as its adjustable resistances are concerned,

3¢ butalso an adjustable and proper proportional

- electro-static capacity, as fully hereinatter ex-
plained.

In the drawings, Figure 1, is represented a
top plan of a rheostat, the box cut oft longi-

20 tudinally, and without the cover being shown.
Fig. 2 is a plan showing the invention in ¢ir-
cuit. |

A represents the box of the rheostat; B B B,

 three spools, this number being sufficient to

45 show my invention. . -

As is well known, the rheostat, as usually
constructed and used in connection with duplex
and multiplex telegraphy, consists of a series

~ of spools, B, of one wire, having resistances

so ranging from one ohm up to ten thousand or

' more ohms, so as to give any resistance of a
wholenumberof ohmsup tothedesired amount.
The terminals of each of the spools are two
pieces of brass fixed on top of the box con-
taining the spools, with a space between each g5
piece for the insertion of conical brass plugs,
and which serve to throw the spools in and out
of circuit. This construction is that in com-
mon use.

My improvement consists in so constructing €o
a rheostat that each and everyspool shall have
two wires side by side, instead of one. The
ends of the first wire, «, of every spool are
brought to their proper terminal pieces b on
‘the right-hand side of the top of the box. The 05
second wire, ¢, of every spool is brought to 1ts
proper terminal piece d on the left-hand side
of the top of the box, as shown. DBy this ar-
rangementthesecond wire, ¢,orindunctiveearth-
cirenit can be adjusted in the same manner as 7o
the first wire, @, or usual artificial lines in the
same spool.

In Tig. 2 the rheostat as thus constructed 18
connectedinduplex telegraphy asfollows: The
currents formed by each contact of the trans- 75
mitter (not shown, as any will do) by the line
Jare divided into two parts, as shown ate, one
nortion going through a relay, O, to the main
line 4, and operating the receiving-instrament
at the distant station, theother portion passing so
throngh relay C te wire « (No. 1) of spools of
rheostat, thence to earth E. The wire (No. 2)
¢ is also connected to earth.

In using the impreved rheostat as thus con-
structed the first wire, «, of the spools is used 85
for the artificial line or resistance in precisely
the same mannerasisusual. Bothterminalsof
the second wire, ¢, of the spools are connected
with the earth, and in consequence of such con-
nection the artificial line @ or resistances are 9o
brought into close proximity through any por-
tion or throughont its entire length, and there-
by by proper adjustment an electro-static con-
dition is, so far as practical results are con-
cerned, established init—theartificialline. By 95
this new, and I believe novel, arrangement 1n
the rheostatofan adjustableearth-circuitalong-
side of or in close proximity to that ot the ar-
tificial line a, or any portion thereot, as stated,
the latter line a¢ can be made to have an In- 100
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duactive capacity proportional to that of the |

main line, and when the proper adjustments
aremadeupon both wiresaand cof therheostat
the charge and discharge currents take place
cqually upon the main and artificial lines and

transmission of false signals is entirely ob-

viated. All changes in the main-line insula-
tion are compensated for by adjusting the re-
sistances of the earth-circait—that is to say,
suppose the resistance of the artificial line ¢
to be six thousand ohms corresponding to that
of the main line, all insulation variations can
be balanced by adjusting the resistance of the
earth-circuit ¢ anywhere from one obm up to
six thousand ohms, or more, if necessary,

I claim—

1. An adjustable artificial line or cireunit
which consists of the adjustable artificial line-

~circuit ¢ and an adjustable artificial earth-cir-
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culf, ¢, both combined together in one or more
spools, substantially as and for the purpose
hereinbefore set forth. -

2. A rheostat composed of a series of spools
of adjustable resistances, each separate spool

| baving two wires, @ ¢, thereon, side Dy side,

one representing the artificial line a, the other
the earth-line ¢, and insnlated from each other,
and arranged and operating substantially in
the manner and for the purpose herein speci-
fied.

In witness whereof I have hereunto signed
my name in the presence of two sabseribing

| W_ituesses,

MADISON BULELL,

- Witnesses:
J. Ii. DRAKE,
T, H. PARSONS.
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