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Ta all whom z.é MY CONCETT

Th& carrents senf to line under the four POSSI-

Be it known that I, BETTE E J. EILS a | ble relative positions of the-ftransmitters are 55

_m itizen of the United Sta;tes residing at W’aqh-

mgton in the District of Columbm ‘have in-

vented certain new and useful T mpmvements |
in Diplex and Quadruplex Telegraphs; and I

- do hereby declare the following to be a full,
~¢lear, and exact description of the invent—iﬂn,

-such as will enable others skilled in the art to
whlch it appertains to make and use the same. |

-This invention consists of an apparatus for

:‘pmetmmg the improvement of the art of si-
-multaneously transmitting two distinet mes-

B s&gés in the same direction over a single-line

wire, described and claimed in my application

- for Umted sStabes Letters Patent, filed May 1,
- 1384, Serial Ne. 130,001.
o :-"B‘iﬁept such as are claimed in other &pplma— ;
~ tions, bereinafter referred to, are clearly point-
- 20
© ficationf.

The nwel fe'ltures

ed {mt in the clatms at the close of this &pem-

In order that my . invention may be demly

~understood, I have illustrated it in the annexed

- drawings, and will proceed to desceribe it as em-
25

bodied in a diplex telegraph which any person

skilled in the art can readily convert into a

- quadruplex telegraph by providing each end

~of the line with transmitting as Well as receiv-

- ing devices and by dﬂple‘ilﬂﬂ‘ the relays.
30
- trating the condition of the parts w hen both

Figure 1 of the drawingsis a diagram illus-

~ transmitters are atb rest.

A main battery divided mto thi ee sectmns,

BB B, and controlled by two keys or trans-

- 35

© " line-currents.
of equal strength, and battery-seetion B? is

mitters, T and T, is employed to furnish the
Eattely -sections B and B’ are

- twice as strong as either of the others, so that

a current from all three sections combmed will

- 54{)_
~tion B er from Sectwn B,

he four times as stmncﬁ' as a current from sec-
The margin be-

‘tween the strength of ‘a current from battery-

. 45,

50
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" section B (or B’} and that from the three bat-

tery- -sections combined may be changed at will
by increasing or decreasing the stren gth of bat-
tery-sect}mn B’ The transmitters shown are

in M. G. Farmer’s United States Patent No.
121,329, operated by local~ electro - magnets
bmught into action by the operation of ordi-
‘nary finger-keys. The battery-sections are

connected thraugh the transmitters totheearth | PR, whwh causes 1ts armature to move so as

]

concisely pointed out in the following table:
T and T at rest—=B-}- to line; T alone work-
ing==B'—toline; T'alonew Orl;mﬁ-—"—(B ~-B'--

- B)—toline; T and T’ w orking=(B-{-B'-}-B*)--

1tston crue { turn.

tongue.

to line,

The signals.of transmitter TV are transmit-
ted by hlg'h -potential currents which operate

| the neutral relay NR, so adjusted as to respond

only to such high- potentml currents. These
signals are 1epmduceﬁ by sounder S, oper-
ated by a local eircuit, such as described and

claimed in my apphcatmn for a United States -
| patent, filed J ammrv 28, 1884, Serial No

118,999,

The signals of tr ansmlttel T are transmitted
by a low-potential negative current in case
transmitter T’ is at rest but by a high pofen*
tial positive cuarrent nhen transmltter T is

working: 'These signals are reproduced by

sounder S, which is mntrolled by a polarized

relay, PR, constructed as follows, being pref-
erably a modified form of a Siemens polarized

relay.
sulated pivoted T-lever,

The armafbure-tongue ¢ carries an in-
A. A retractile

' spring, O, isapplied to the arm « of the lever,
the cord ¢, by which the spring is adj usted

being drawn over a dull knife-edge, ¢’, coin-
cidenf with the axis onwhich the ar matuie and

‘The stress of spring C holds

A resistance, 7, is inserted in the con- 6o
| nections betwéen the tr ansmlttels to maintain
the resistance of the line-cireunit ab uniformity.

70
75

30

the arm ¢’ of lever A normally in contact with

the contact-point ¢ on armature-tongue ¢, but
has no tendency to turn the armature. The
same effect may be attained by mounting the

| adjusting- S]_)Hldle C' parailel,but eccentrically,
to the axis on which the mma‘tme turns, as
indicated in Fig. 2. 'When both tr ansmltters
| are at rest, the low- -potential positive line-cir-

rent theu ﬂowmg S0 polarizes the relay PR
that its armature presses arm «’ of contact-le-

ver A against contact-serew b; but the power
{ of the relay-magnet is msuﬂimem to over-
| come the stress of spring C, Wthh will, there-
- substantially like the transmitters described :

fore, continue to hold arm « of the 16V61 in
contact with contact-point ¢’ on the armature-
When transmitter T is alone work-
ing, the low-potential negative line-current
then flowing reverses the polarity of the relay

E and Ime L in i}he manner elearly show'n | to put arm o’ of lever A in contact with con-
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305,909

tact-screw d,'arm a b1*ea1{ing from Sereﬂwb, |  WhileI much prefertheuseof my owri]ocals,

spring C still holding arm o’ in contact with
contact-point¢. "When transmitter T" is alone
working, the high-potential negative line cur-
rent then flowing polarizes relay PR in the
same direction, but so strongly that its arma-
ture overcomes the stress of spring € and rocks
‘lever A on contact-screw d, so that its arm o
breaks away from contact-point ¢ and screw b,
while armature-tongue ¢ makes contact with
contact-secrew e. When both transmitters are
simultaneously working, the high-potential
positive line-current then flowing so intensi-
fies the normal polarization of relay PR that
its armature overcomes the stress of spring C
and rocks lever A on contact-screw b, 80 that
its arm « breaks away from contact-point 7,
while armature-tongue ¢ makes contact with
contact-serew f.°

10

LS

20
cal circuit deseribed and claimed in my appli-
cation for a United States patent, filed Janu-
ary 28, 1884, Serial No. 118,999. The posi-
tive pole of the local battery LB 18 perma-

25 nently connected with the contact-screws d and

~ fandthe armature-lever of the sounder. The

negative pole of the local battery is perma-

nently connected to one end of the polarizing- |
helix sof the differential sounder-magnet, the:
other end of which helix is permanently con-
 nected with the armature-tongue of the relay.
PR. This negative pole is also permanently
connected to one end of the depolarizing-he-
lix s’ of the differential sounder-magnet, the
other end of which helix is permanently con-’

30

. 33 .
— mnected to the contact-screws b and e.

Tt will be readily observed that the electro-

magnet of sounder S will be polarized when-
ever the relay PR is polarized by a low-po-
tential negative line-current, or by a high-po-
tential positive line-current; also, that said
sounder-magnet will be depolarized whenever

' the relay PR is polarized by a low-potential
positive line-current, or by a high-potential

45 negative line-current; also, that the move:

“ment of the armature and lever A due to a |
change from .a low-potential negative to a

“high-potential positive line-current, or vice
versa, will not disturb the polarization of
the sounder-magnet through the polarizing
branch, because the closure of the depolariz-
ing branch is too fleeting to make any im-
pression on the sounder-magnet; also, that in

50

the movement of the armature and lever A

due to a change from a low-potential posi-

55 E D . . j
tive to a high-potential negative line-cur-

~ rent, or vice versa, the closure of the pri-

mary local cireuit is so fleeting that the sound-
- er-magnet will not be polarized. On long
60 circuits the depolarizing braneh of each
- sounder-magnet may be further controlled by
- g subsidiary neutral relay in the main-line
| circuit, and so adjusted as to respond to all

line - currents, it being arranged to operate |

' 65 substantially as described, and claimed 1n

my application for a United States patent, |
|

filed February 19, 1354, Serial INo. 121,242,

The loeal circuit controlied
by relay PR is also substantially like the lo-

‘with contact-screw h, and lever G in contact

‘serew . Contact-screw I 18 so located with

transmitters, three-batteries or battery-sec-
tions, and connections, substantially such as

both transmitters, whether at rest or working

as ‘before described, it is obvious that other
locals may be used instead—for instance, snch 70
as are described in United States Patent No.
274,112. -
Battery-section B may be omitted without

:'Jchanging the general modus operandi, but 1t

must be used whenever subsidiary neutral re- 75
lays are employed, to aid in controlling the
depolarizing branches of the sounder-mag-
nets. - |

The polarized relay described in my afore-
said application, Serial No. 130,001, 1s a modi- 80
fied form of polarized relay PR, herein de-
scribed, and may be used in-lieu thereof.

The polarized relay shown in Fig. 3 18 an-

“other substitute for relay PR.- In this sub-

stitute the armature-tongué is confronted on 83
one side by the arm ¢ of a lever, G, pivoted
at ¢°, and on the other side by a lever, H,
pivoted to but insulated from the arm g’ of
lever G. The retractile spring is applied to
lever H, tending to hold said lever in contact go
with contact-screw+. -The movementof lever

G in the other direction is limited by con-
tact-serew 4/, and that of lever H by contact-

95
reference to the point where the retractile
spring is attached to lever H that it will re-

‘quire the same force to turn either lever by
the armature tongue in opposition to the re-

tractile spring. The local circuit is applied 100

as clearly shown. I regard the two levers G

and H as the equivalent of the T-lever.

I claim as my invention— |
1. The combination, at one station, substan-
tially as before set forth, of two keys or trans-
mitters, two batteries, or two sections of a
battery, and cennections, substantially such
as described, whereby the transmitters, when
working separately, send to line currents the
same in polarity but different in tension,while
both ‘transmitters, when working simultane-
ously, send a reverse current to line.

9. Theé combination, at one station, sub-
stantially as before set forth, of two keys or

110

115

described, whereby the transmitters, when
working separately, send to line currents.the
same in polarity butdifferentin tension,while
| 120
simultaneously, send reverse currents of cor-
respondingly different tension. -

8. The combination, substantially as be-

fore set forth, of the armature-tongue of a

polarized relay, and a T-lever, and Its Te- 125

tractile spring for opposing the movement ot
the armature-tongue in either direction.

In testimony whereof I affix my signature

in presence of two witnesses.

B. B. J. BILS.
Wibtnesses: - o |
| C. A. NEALE,
Epw.T. WALKER.
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