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To all whom, it mm; coneerﬁ |
Be it known that I, HENRY D. BARTHOLO-

- MEW, a citizen of the United States, and a

. I0
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- butgenerally low, tension.

resident of Newark, in the county of Licking

and State of Ohio, h::we invented certain new

and useful Imprevemente in Telegraphy, of
which the following is a specification.

My invention relates to multiplex telegra-
phy of the superposed-current type; and the
object of my invention is to produce a system
which can be employed in conneetion with

~ anycommon system of Morse tele-ﬂ'raphy, such |

as now in use.
- The construction and armngement of tele-

graphsystemsoperated according to the Morse

plan are well understood. In euch a system
there is a single grounded line-wire with a
transmitting apparatns at one end and a re-

celving apparatus at the other end. Signals

are sent by causing the transmitting appara-
tus to make or break or otherwise ehan oe the
character of a battery-current of suitable,
Such system may
be a duplex, in which case a message can be
transmitted from each end 51multaneeusly,
or it may be quadruplex, in which ease two

- messages can be sent from each end simulta-

system, whether simple, duplex, or quadru-
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neously. My invention addstosuch a Morse

plex, a transmitting and receiving apparatus
operating with hlﬂ‘h tension electric currents,
and the pecuhar arrangement which I em pley

is such that the high- tenelen currents in no.

way interfere with or substantially affect the

operation of the Morse apparatus and that
the Morse currents in no way interfere with
‘the operation of the high-tension apparatus.

We have, then, on the same line-wire two dis-
tinct sets of reeewmﬂ* and transmitting appa-
ratuses, one eperemnw according to the old
Morse plan whether simplex or multiplex,

- the other operating by high-tension currents,

45

and neither syetem mterfennfr with the other.
- The system is well shown in the single ﬁn'-
ure of the drawing. -

- The,line-wire A which joins the tlansmlt-
ting and receiving stations, includes a Morse

_ 1elay S at each end as well as batteries 8" 8°

.50

~and Morse keys S* S4 operating in the usual

manner, unnecessary here to deseribe.  In
order, howevel to accentuate the inherent
eharaeter of the Morse euwent-——-—tha;t is te

i

| say, in order to make the electrical 1mpulse
represented by it of a graduated and pro-

lon oged character—I msert in the line at each
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end resistance or retar dmo' coils R, and I also

with ground-taps containing condensers C.

The apparatus and line as thue far described |
6o
| only difference being that the Morse 1mpulses o

operate like an ordinary Morse system, the

are less sudden in character and more pro-
longed than is usually the case. |

transmitting and receiving eppa.ra,tuees,

which are connected to the Iine and which act
| As .

independently of the Morse apparatus.’
will be readily understood, there is both a
transmitting and a receiving high-tension ap-

paratus at eaeh end of the Tine in order that

I come now to describe my hlﬂ'h tensmn .

connect the main lineat the pomte indicated '

the same line may be used for trensmwtmfr . '

_and receiving at each end.

The tra,nsmlntmu- apparatus eempnses .e |

transmitting-coil Tin the main line, connect-
75

a key K thmuﬂ'h a switch G. "The front and
‘back contacts of the key are connected to the
_termma,ls of thecoil'l, asindicated, and there

ed at an 1ntermed1ate point to one pole of a
battery B, the other pole being connected to

is a condenser (' in shunt about the coil to
absorb sparks and to hasten the reversal of
the magnetism of the core. The key being

80_'

supposed to be resting against its back con-

throucrh one-half of the coil T, strongly mag-
netlzmﬂ' the same.

When, now, the key is
'.depreesed and the back eontaet breken the

tact, it 1s clear that a current 18 passing

circuit through the half-coil just described is

broken, and a strong sharp high-tension im-

pulse is sent out upon the 11ne in a given di-
rection.
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At the same time that this is t&kmg R

place the front contact of the key is being

closed and the battery-current is being sent
through the other half-coil.
tive force thus induced in the other half-coil
on the make will be small ecompared to the

The eleetromo-

95 -

electromotive force of the induced current

agenerated by the break before referred to.
wﬂl however, be in the same dlreemen as
can be 1ead1]y seen by considering the direc-

tion of the battery-current in each half of the

coil and remembering the well-known laws of
induced eurrents.

It follows, then, that both

100

| the b1 eakmg of the back eontact and the
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“tion.
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making of the front contact, caused by de-
pressing the key K, codperate to send to the

line a high-tension impulse in a given direc-
This high -tension impulse finds a
ground at each end of the line through the
condensers U. On the other hand, when the
operator raises the key K, and thereby breaks
the front contact and makes the back contact,
1t 1s clear that another high-tension impulse
will go out upon the line, which will be in a

direction opposite to that just referred to,

which was caused by depressing the key. The

result is that the depression of the key sends

a high-tension impulse out upon the line in
one direction, and the elevation of the key
sends a high-tension impulse out upon the
line in the opposite direction. The apparatus

- which I use to receive these high-tension im-

20

pulses is the polarized relay I°, which has its

coils in parallel to make it respond more

quickly. It will be elear that upon the de-
pression of the key K the current of given

. direction, which is thereby sent out over the
line, will throw the armature of the relay

30

against one of its stops, which we may call
the ““front” stop. It is-also plain that the
elevation of the key K, sending a high-ten-
sion current of opposite direction on the line,
and thereby polarizing the relay P in the op-
posite sense, will throw the armature of this
relay against the opposite stop, which we may

~call the *“back” stop. In other words, the

- 35

key K and the polarized relay P act exactly

as do a common Morse key and a common
Morse relay. _
~down and up corresponds to a motion of the

Each motion of the key-lever

~armature-lever back and forth. One of the
- great advantages of my system is that the

40
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‘high-tension signals received on the polarized

relay may be sent and read in exactly the
manner of common Morse systems.

In order that the Morse signals may not
affect the polarized relay, I place this relay
1n shunt of the main line, which shunt in-
cludes a condenser C'. As will be readily
understood, only a small portion of the slow
Morse impulses will pass through the con-
denser C”. At the same time it will be nec-

essary to deflect the high-tension impulses |

from the main line through the polarized relay
P, and for this purpose I employ a diverting-
coill D of high electrical impedance. The

- coils of this diverting-coil may be wound in

55

parallel to reduce their resistance to Morse
currents. |
1o Insure that the Morse currents which

“have leaked through the condenser C'’ shall

not affect the polarized relay, I make the

: cores of this relay of steel, which is tempered
6o '

to the proper degree of softness. Even very
soft steel will answer. Ihave discovered that

~ such a polarized relay is quick to respond to

_the sudden impulses of the high-tension cur-

rents and that the polarity of the cores re-
mains as determined by the polarity of the last
high-tension impulse passing therethrough.

656,832
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' slower Morse linpulses are not sufficient to

operate such arelay. In addition to this the
magnetism remaining in the cores is suffi-

cient to retain the armature in a given posi-
tion, thus making its action similar in all re-
spects to a Morse relay.

From all this it will be seen that the high-
tension impulses resulting from a single de-
pression and elevation of the key K passing

70I
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over the line and being diverted by the coils -

D into the polarized relays P will operate the
armatures of these relays back and forth once
for each movement of the key, so that Morse

‘operators at these instruments may send and

take off the signals in the usual way. On
the other hand, the Morse currents which
have been sent out from the batteries §' §?
and which operate the Morse relays S in the
usual way will have their impulses so grad-

uated and prolonged by the retarding-coils

R as to pass readily through the diverting or
impedance coils D; but such Morse currents
wili not pass through the condensers ¢’ in

30
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quantity sufficient tooperate the polarized re-

lays P by reason of their peculiar construe-
tion above pointed out.

What I claim is— S

1. In a superposed -current telegraph, a
transmitting-coil in the line for sending al-
ternating impulses out on the line, a pair of
key-contacts connected therewith, a key, and
a battery connected to the coil and key, sub-
stantially as deseribed.
- 2. In a superposed -current telegraph, a

95-
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transmitting-coil, key-contacts connected to

terminals of the coil, a key and a battery
having its poles connected to an intermediate
point of the coil and to the key respectively,
substantially as described. |

3. In a superposed-cur‘reﬁt telegraph, a

| transmitting-coil in the main line having its

terminals connected to front and back key-

contacts, a key cooperating with the contacts

and a battery having its poles connected to
the key and to an intermediate point of the
coil respectively, whereby operation of the
key in one direction sends an impulse of a
given polarity to line, and operation of the
key in the opposite direction sends an im-
pulse of the opposite polarity to line, sub-
stantially as described. | !

4. In a superposed-current telegraph, the

combination of a main line, a diverting-coil

therein, and a condenser and polarized re-
ceiving-relay having steel cores in shunt of
the diverting-coil, substantially as described.

5. In a superposed-current telegraph, the
combination of a main line, Morse transmit-
ting and receivingapparatustherein, a trans-
mitter for putting high-tension alternating
currents upon the line and a polarized re-
ceiving-relay having steel cores, said relay
being irresponsive to the Morse currents but
responsive to the high-tension alternating
currents, substantially as described.

6. A superposed-current telegraph com-

- On the other hand, I have found that the | prising the combination of Morse transmit-
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ting and recewmwappamtus aretardmn-cml | the mametlsms enﬂ'endered by opposﬂ;e po-

1n the line and condensers in ground- tap% of
the line for prolonging the Morse current, a

transmitting-coil connected Lo the front &11(1_

-baek_e_onba,cts of a key-lever which in turn is

connected through a battery to an interme- |
~diate point of the coil, and a polarized re-

cewmo*-rela,y and eondenser 1n shunt of a di-

verting-coil in the lme substantmlly as de-

seribed..

7. In a superposed- current telerrmph the

combination of a main line, Morse transmit-

ting and receiving apparatus therein, a trans-
milter for putting high-tension alternating |

currents upon the hne and a condenser and

| pola,mzed receiving- relav having steel cores
in shunt of the hne, said relay hemﬂ' thus ir-
responsive to the Morse currents but respon-

sive to the high-tension alternating currents,

20 substantlally as described.

3. A polarized relay havmﬁ an arm&ture

.. _POSItwe_l}’ moved 1n each oftw 0 directions by

]amtles of current said relay having steel

cores to make 1t 1e5p0nswe to high- tensmn
alternating currents but irresponsive to uni-
directional low - tension eurrents substan-
tially as described.

9. A polarized relay havmn‘ an armature

poswwely moved in each of two directions by

the magnetisms engendered by opposite po-
larities of current, said relay having steel
cores wound with palrs of coils in parallel

with each other, whereby it responds to high-

fension aJlternatmw currents but does not re-

spond to umdlrectlonﬂl low- tenswn currents N

substmtmlly as described.

In testimony whereof 1 h&ve Swnred my
name to this specification in the presence of
two subscribing witnesses.

| HENRY D. bARTIIOLOMEW
Witnesses: |
A. STEVENS, -
. CHARLES A. ANDERSON.
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