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SPECIFICATION forming part of Letters Patent No. 227,079, dated April 27, 1880,
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To all whom 1t may concern :

- Be it known that I, HENRY VAN HOEVEN-
BERGH, a citizen of the United States, residing
at llizabeth, in the county of Union and State
of New Jersey, have invented certain new and

- usetul Improvements in the Art of Duaplex
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Telegraphy and in Duplex-Telegraph Appara-
tus, of which art and apparatus the following
is a specification. | |
My invention relates to that class of duplex
telegraphs in which relay-magnets at terminal
stations are unequally affected. This has here-
tofore, so far as my knowledge extends, usually
been accomplished in one of four ways: first,
by the differential or bridge system; second,
by the split-battery system:; third, by revers-
ing the polarity of the current; fourth, by
neutralizing or re-enforcing a current of* one
polarity by another current of the proper po-
larity, all of which methods involve apparatus
of more or less complexity or nicety of adjust-
ment. | |

The object of my invention is to send mes-
sages simultaneously in opposite directions
through the same telegraphic circuit by a sim-
ple and effective apparatus which shall avoid
objections incident to the systems hereinbefore
recited. | . |

The first part of my invention relates to the
method of working my improved apparatus,
and constitutes a novel art, method, or system
of working a balanced or normally-closed tel-
egraphie circuit (in which are included duapli-
cate main batteries and relay-magnets perma-
nently charged electrically and having arma-
tares balanced or adjusted by permanent mag-
nets) by compensating for the electric charge
placed upon the line by manipulating a key
by the action of auxiliary inducing-coils shunt-
ing the relay-cores acting npon the permanent
magnets at the transmitting-station, thus leav-
Ing the armature of the relay of the transmit-
ting-station unaffected while actnating that
of the receiving-station. | |

The next part of myinvention relates to the
organization of apparatus at a single station.
Its object is to compensate the inerease of mag-
netism in therelay-magnet caused by manipu-
lating the transmitting-key, which end I attain
by combining, in a telegraphic circuit, & main

|

an armature controlled or actnated thereby,
and a permanent magnet balancing, compen-
sating, or adjusting the action of the relay-
magnet, with auxiliary inducing-coils acting cc
on the permanent magnet, and a key, both in-
ducing-coils and key being included in a short
cireult, thereby, when the transmitting-key is
closed, compensating or neuatralizing the dis-
turbance in the adjustment or balance of the
relay - armature caused by manipulating the
key. . _

The next part of myinvention relates to the
organization of apparatus at both the sending
and recelving stations to adapt it to transmit 6g.
simultaneously a single message in each di-
rection without interference, which ends I at-
tain by combining at each station,inabalanced
or normally-closed telegraphic ¢irenit, a main
battery, a relay-magnetincluded in the cireuit,
an armature controlled or actuated thereby,
and a permanet magnet balanecing, compen-
sating, or adjusting the action of the relay-
magnet, with auxiliary inducing-coils near the
permanent magnet, and a key, both indueing-
coils and key being included in a short circuit
shunting the relay-magnets, whereby the clos-
ing of the key neutralizes or compensates the
disturbance in the balance or adjustment of
the relay at the sending-station, caused by 8o
closing its key while leaving the receiving-
relay uncompensated, and thus capable of re-
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| sponding to the signal transmitted.

The accompanying drawing represents dia-
grammatically all my improvements embodied 8z
1n a duplex telegraphic apparatus in the best
way now known to me. -

I contemplate the use in such apparatus of
the most improved instruments of the present
day; but as their construction is well under-
stood, and forms no part of the subject-matter
herein claimed, it is unnecessary to describe
them in detail.

The diagram represents an organization
adapted for transmitting simultaneously a sin- gz
gle message in each direction between two sta-
tions, and as the arrangements at each station
are 1dentical a description of that of one sta-
tion will be sufficient.

Jiach station is shown as provided with a ro@

go

“main battery, M B M B/, a key, K K’, relays

battery, a relay-magnet included in the circuit, | R R/, local batteries Li B I B, local sounders
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L S L &, a permanent megnet P M P M,

preferebly of the ordinary horseshoe shape,
mounted on a suitable support and provided
‘with proper adjusting mechanism, relay-mag-
nets R M R M/, the cores of which ter mmmte
near, and,in fdet constitute, the pole-pieces of
the pelmanent man‘nets, and are included in
the main-line cireuit, and are suitably adjusted
relatively to the 1"'e1ey-':;1,1"metures » ¥ and anx-
iliary inducing-coils 1 C 1 C/, arranged near
the permanent magnet, preferably intermedi-

ately of its length, and provided with suita-

ble adjusting meehfmusm to vary their relation
thereto, the various parts being united on cir-
cuit by suitable connecting-wires, the arrange-

ment shown being' that of a normally-closed

telegraphic circuit with the keys, local sound-
ers, and inducing-coils in short circuits S L S
L/, shunting the relay-cores.

The main batteries M B M B’ are each con-
nected with the same terminals to the line Li—
for instance, both zines or both coppers. The
two batteries, having the same number of cells

in each and being of the same strength, neu-

tralize each other, and normally no current
flows over the 1111e althongh 1t 1s electrically
charged. 'The 1elaye R R’/ consequently nor-
Inally remain inactive. The armatures » v’ of

these relays are, however, held against the

cores of the relay-magnets R M R M’ by in-
duced magnetism, leaving the local circuits 1.
C L C’ open.

S S’ are sounders of low resistance, placed

~ in the short circuits S L S I/, in order that the
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operators transmitting by memns of keys K K/

- may hear their own sending.
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P M is a horseshoe or permanent mngnet
with its poles in contact with the ends of an
electro-magnet, R M. Another electro-mag-
net, L M, of light resistance 1s arranged with
its poles in contact also with the arms of the
permanent magnet P M, the c¢oils of this mag-
net being what 1 term “inducing-coils” 1 C.
The permanent magnet thus exerts an influ-
ence on the armature » throngh the cores of
the magnet R M. This influence may be
wholly or partially overcome by connecting
a battery to the magnet R M. Should this
battery be too strong, so as to more than ef-
fect 1ts object, the magnetism thus induced
may be regulated by withdrawing the magnet
R M farther from the permanent magnet until
the desired adjustment is obtained. Should
the permanent magnet P M Dbe too strong its
magnetism may be regulated by sliding its

adjusting-armature to and fro until the right

- point 18 reached.

6o

The armatures # + of the relays are ordi-
narily so adjusted that the magnetism induced

in the cores of the magnets R’ M R M’ holds
them up to the cores against their springs
with suitable force. Should key K, for in-

stance, now be depressed, battery M B will-

be short-circuited through the inducing-coils

I C of the electro-magnet I M, wire S L,

sounder S, and key K. This withdraws or

227,079

overcomes the influenceof the permanent mag-
net upon the cores of the relay-magnet, as the
magnet L M is arranged with its poles dis-
| Slmllnr to those of the permanent magnet P

| the main battery M B’ to flow through the re-
lay-magnet R M’, neutralizing the Inaﬂ'netISIn

induced in its emes by the permanent magnet
P M/, and thus allowing the armature » of the

reeewmg relay-magnet "RM to be pulled back

by its spring, elosmn local circuit L C/. The
current flows thence throughline Lito the trans-
mitting relay-magnet R M, which it will not
affect, as the eurleut merely induces magnet-
1Sm 1n thle magnet, which replaces exfmtlv that

M, at the same time allowing the eu1rent from
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withdrawn by magnet L M and permanent

magnet P M. Thus whatever signals are made
on key K will be reproduced on relay R/ and
its local circuit without affecting relay R and
local cirenit I, C, which are left free to receive
the signals made on key K’. Should key K’/
be depressed while key K is closed both main
batteries, M B M B/, will be réemoved from the
line by being short- cireuited through keys K
K/, sounders S &, circuits S L S 1/, and In-
duemg coils L C I O of electro- megnets LM L
M’. DBothrelay- mmﬂ‘nets,RMR M/, being thus
left without magnetism, will relense their ar-
matures, closing local circuits L C L .
key K/ 1 1s elosed while key K is open relay R

will be operated, while relay R’ will remain
| quiescent, the operation then being precisely

that already described. Independent mes-
sages may thus be sent in opposite directions
simultaneously.

Tt is evident that the magnets of the induc-
ing-coils I C may be plaeed in different posi-
tions with regard to the permanent magnet
P M without materially affecting its proper
operation.

The system, as will readily be seen, will op-
erate effectively with unlike battery-poles con-
nected to the line, as with like, though, for
sake of simplicity, the latter has been shown.

I am aware that the use of a main battery

for neutralizing the effect of the outgoing cur-
rent on the home-relay is not new, and do not
claim it. Some deviee of the nature of an ad-
justable rheostatorresistance has always, how-
ever, so far as my knowledge extends, been
neeeseary with such systems. 1 donot use an
adjustable resistance or any equivalent device.

I am also aware that duplex telegraphs op-
erated by short-circuiting opposing batteries
are not new, and 1 make no claim of euch an

i arrangement.

I claim as of my own invention——

1. The hereinbefore-described improvement
in the art of duplex telegraphy, which improve-
ment consists in working a balanced or nor-
mally-closed telegraphic circuit (1in which are
included duplicate main batteries, and relay-
‘magnets permanently charged electrically and
having armatures balanced or adjusted by

permanent magnets) by compensating or sub-
stituting for the electric charge placed on the
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line by manipulating a key, by the action of
auxiliary inducing - coils shunting the relay-
cores, but acting on the permanent magnet at
the transmitting - station, thus actuating the
receiving-relay without affecting the sending
one. h -

2. The combination, substantially as herein-
before set forth, of a telegraphic ecircuit, a
main battery, a relay-magnet included in the
circuit, an armature controlled or actunated
thereby, and a permanent magnet balancing,
compensating, or adjusting the action of the re-
lay-magnet, with auxiliary inducing-coils near
the permanent magnet, and a key, both induc-
ing-coils and key being included in a short eir-
cnit shunting the relay-magnets, to neutralize

~ or compensate disturbances in the adjustinent

20

or balance of the relay - armature caused by
manipulating the key.
3. The combination, substantially as herein-

before set forth, of a balanced or normally- !

I

closed telegraphic circuit, and at each station

thereof a main battery, a relay-magnet 1in-

| cluded in the circuit, an armature controlled

p-

or actuated thereby, and a permanent magnet
balancing, compensating, or adjusting the ac-
tion of the relay-magnet, with auxiliary induc-
ing - coils near the permanent magnet, and a
key, both indueing - coils and key being in-
cluded in a short circuit shunting the relay-
magnets to neutralize or compensate disturb-
ances in the balance or adjustment thereot at
the sending-station caused by manipulating its
key, while leaving the disturbance of balance
at the receiving-station uncompensated.

In testimony whereof I have hereunto signed
my name this 4th day of February, 1330,

HENRY VAN HOEVENBERGH.

Witnesses:
WM. D. BALDWIN,
Wum. J. PEYTON.
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