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To all whom it may concern : o .
Be it known that we, BENJAMIN F. DILLON,

of Savannah, in the county of Chatham and
State of Georgia, and JoEN W. BROWN, of

¢ Augusta, in the county of Richmond and State
of Georgia, haveinvented anew and Improved
“Duplex-Telegraph Apparatus; and we do here-

by declare that the followingis afull,clear,and |

~exact description of the same, reference being
1o had to the accompanying drawing, forming

part of this specifieation, in which the figure

is a diagram view illustrating the invention.
Our invention relates to an improved duplex
telegraph designed to work in double trans-
15 mission without artificial resistances and to se-
cure a perfect neutralization of the static dis-
charge. = | _ R -
It consists in the peculiar construction and
arrangement of parts and the disposition of
20 the circuit, as will be hereinafter described.
Referring to the drawing, the receiving-in-
strument consists of two electro-magnets, M
- M/, one of which, M, is a simple or neuatral re-
lay,and the other of which, M/, is in the nature
2z of a differential relay having two coils wound

in opposite directions. The resistance of the-

electro-magnet M’ is twice as great as that of
magnet M. Thus, if M’ is four hundred ohms,
then M is two hundred ohms, so that M’ is
30 more sensitive in its attractive energy. Both
the magnets M/ and M are in practice made in
the usual form—that, is, with a pair of coils
 voked in the rear, known as the *horseshoe.”
These magnets are so disposed on the base of

3¢ theinstrument that M attracts the upper arma-
‘ture, a, fastened to the lever [,and M’ attracts

" the lower armature, &', fastened on the same
lever., This lever ! is pivoted, at or near the

" central point, between the armatures in the
20 usual way. Its movements are governed by
~.the force of the current in one direction and
" by the retractile spring S in the other direc-

‘tion, the movement being limited to the space

allowed by the adjustable screws S/, 5/,and y..

45 On the lever I is placed a flat platina faced or
pointed spring, S/, with set-screw y to limit its
play, through which the cireunit of the sounder

lines. -

to The transmitting étpp aratus consistsof acon- |

el

ferential relay M/, and thence through 5 to the

] tinuity-presérvin;g' key, or, preferably, a trans- :

mitter, T, such as is in géneral use in all prac-
tical methods of duplex or quadruplex tele-
oraphing—uviz., a lever,; L, an insulated platina- |
faced spring, u, carried by lever L, platina- 55
pointed screw v, and electro-magnet M/, op-
erated by local battery L. B and key K. |
For the sake of clearness we will here de-
seribe the operation of our instrument inde-
pendently of the means for neutralizing the 6o
static discharge, and afterward explain how
that is eftected. ' |
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The diagram view represents the arrange-

‘ment of the magnets and their connection as

they exist at both ends of the line. Thus at
each end the line enters magnet M at 1, then
passes out at 2 to 4. The main battery M B
is connected by wire 6 with the screw », and
the lever L is connected by wire 3 with one of ~
the coils of the differential relay M’, and the jo
other end.of said coil is connected with wire o,
which is grounded at E. The local-battery cir-
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‘cuit (shown in dotted lines) is made through

the key K, magnet M/, and the primary wire =
of aninduction-coil, which latterfor thepresent 75
need not be considered. - S |

Now, it being the primary function of a du-
plex telegraph that the signals from the dis-
tant station shall operate the receiving-instru-
ment at the home station, while the signaiz-8¢

from the home station shall not operate the

| home receiving-instrument, but shall operate

the receiving-instrument of the distant station,
these conditions are fulfilled in the present in-
vention as follows: When the key K is closed
armature-lever L ig attracted to magnet M/

‘and spring % brought in contact with screw v,
throwing main battery M B into connection

with u, 4, 2, magret M, and the line. - When
the key K is open lever Lirecedes from magnet 9o
M/’ and simultaneously disconnects main bat-

‘tery from the line, as shown at « v, but con-

neets'the line 1 2 4, through #, to the lever L,
thence through 3 to one of the coils of the dif-

95
earth. It will thus be seen that the line has

‘an outlet to the ground at each station, alter-
R is made and broken, as shown by the dotted |

nately through the main battery and the dif-

| ferential relay, passing through the main bat- -

tery when the key K is closed and through the 100




~~ then operating on both magnets M and M/, |

25 and » is made and between 4 and 3 is broken, |
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1s but the power of a single battery (the home
4o battery) on the line the current only passes

through the one magnet, M, and this is not suf-

ficient to overcome the tension of spring S,

and hence the transmission of signals has no

effect on the instrument at the station from
45 which said signals are sent.

_~—~——"1t will be observed that, in transmitting, at

the moment of opening key K (which cuts out
main battery M B) there will be a static dis-
charge or back flow of static charge on the
5o line, which, passing back 124 3 into the mag-
net M/, will cause the lever [ to “kick.,” To
neutralize this static discharge we employ an
induction-coil, I C, whose secondary circuit 7

8 U 18 connected to the oppositely-wound coil

55 of magnet M’, which I call the ¢ differential
relay” for convenience, and the primary cir-
cuit of this induction-coil is the circuit of the

- local battery, as shown in dotted lines. Now,
~at the instant that the.local-battery circuit is
6o opened and the main battery cut off the line,

line is neutralized in magnet M/ by the coun-
- ter low of the secondary current from the in-

20 of the coils of M/, and thence through 5 to the

,.:ag:ai:n?,: 1
the key K is QGI%OSE(];,: then: contact between % |

the back flow of the static charge of the main

oon different lengths of line. gz

It may be said that there will be an i duced 0

100

distant-station battery. The apparatusisthen
ready for double working.

Now, in defining our invention with greater
clearness we would state that we are aware
of the patent to Prescott, May 15, 1877, No.
190,398, in which a differential magnet and a
simplemagnetarearranged uponopposite sides
and the opposite ends of an armature-lever,
the said differential magnet having one of its

| colls included in the main-line circuit con-

stantly and the other in an artificial circuit
constantly, Our invention differs from that
in that our differential magnet is not always
in the main-line ¢ircuit, but only alternately in
the main line at the time of opening of the
key, and at the closing of the key is entirely
out of the main line; and, furthermore, our
simple magnet M is always in the main-line
circuit, while the simple magpet in the said
patent is operated by a condenser, and while
we utilize the differential relay to neutralize
the static discharge said patent employs the
simple relay.

We are also aware of the fact that an in-
duction-coil has been used in the‘main line to
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- duction-coil passing in the oppositely-wound

6¢ coil of the differential CA prevent static effect; and we only claim the
ifferential magnet M.

same when its secondary coil is connected to

130

I I? are switches, which may co-operate | one of the coils of the differential relay the




primary wire of whieh 1s in fthe same circuit

- with and operated by the local battery that

works the transmitter.

Having thus described our 1nvent10n what
we clalm 48 New 18— |

1. A duplex receiving-instrument consist-

‘ing in the combination, with lever I, operat-
ing the sounder-circuit, of a magnet, M, ar-

- ranged always in the main-line circuit, a sec-

10

L5

20

ond magnet, M/, operating in unison with mag- |

net M on the same lever, the main battery,
and a transmifter, T, interposed between the
main battery and the magnet M/, and ar-
ranged., as descrtbed, to direct the main-line
current alternately through the simple mag-
net M and main battery for one position of
the home key, and to divert the main-linecur-

rent through both the magnets M and M/ for

the other positions of the key, whereby the re-

ceiving-instrument is operated alternately by
‘the conjoint effect of both batteries on one
magnet, M, and then by the single effect of one |

- battery on the two magnets M and M/, as and

25

- 1ng In unison Vijlth the main battery, aud the

for the purpose described.
2The combination of the common arma-

ture-lever [, the simple magnet M, arranged in |

the main lme the differential magnet M/, act-

fransmitter T, interposed between the main

battery and d1ﬁ’erentml magnet, and arranged 3o

to alternately divert the line-current through

the main battery and the difterential magnet,
and an induoction-coil having its primary wire
inthe circuit of the transmitter, and its second-

ary wire connected with the reverselv wound 33

coil of the differential magnet for neutrdhzmg

static discharge, as set forth,
3. The eombination, with the magnet M,
differential magnet M’ the common leverl

the main batterv, and the transmitter T, of 40

the induction-coil having i1ts primary wire in

‘the transmitter-circuit and its secondary wire

connected to the reversely-wound coil of the
differential magnet, and provided with an ad-
justable core, U’y to regulate the secondary
current to suit the amount of statlc discharge,

as set forth.
BENJAMIN F., DILLON.

JOHN W. BROWN.

Witﬁesses‘_ to the signature of Dillon:
 HENRY HE. HUTCHENS,
- J. W, JONES.

W1tnesses to the mgnature of Brown:
"Wiu. E. SEWARD, . |
AUGUSTUS D. PICQUET,
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