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To all whom it may concern:

Be it known that I, OLIVER R. ROBERSON,
a citizen of the United States of America, re-
siding at Glen Ridge, Essex county, and State
of New Jersey, have made a new and useful
Improvementin Diplex and Quadruplex Tele-
graphs, of which the following is a specifica-
tiomn.

My invention relates to that class of tele-
graphs in which two messages are simultane-
ously sent in one dir'eetion over a main line
by means of a rapid succession of positive
and negative pulses. Others have heretofore
proposed the transmission of pulses in this
order for the serding of two messages; but
in these cases the depressions of the keys have

served to suppress the positive and neﬂ'ative_

pulses, respectively. Inotherwords, the posi-
tive pulses of the series are suppr essed by op-
erating one key and the negative pulses by
the othe1 In my system, howevel one mes-
sage 18 transmitted by positive and the other
by negative pulses, although, preferably, I
send to line at all times a series of weak al-
ternating currents. On short lines signals
may be transmltted by merely sending a se-
ries of positive or negative pulses, aecmdmn
to the key depressed; but upon longer lmes
signals are sent by increasing one polarl’ry or
the other or both of eurrents normally flow-
ing to line—that is to say, the positive pulses

~arestrengthened by depressing one key, while
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the negatwe pulses are strengthened by the
other. Thus with both keys at back contact
only weak alternating pulses are sent to
line, while upon the depression of the keys
stronn positive or negative or strong pulses
of both polarities are transmitted as one or
the other or both of the keys are depressed.
In this class of telegraphs others have sug-
gested batteries and automatic vibrators for

- directinﬂ pulsatory currents upon the line;

but sach devices havé been found 1mprac‘m-
cable, owing to the large sparks produced at
vibrating contacts and the inequality of cur-
1*ent-pulses produced. To avoid these diffi-
culties and to secure other advantages here-
Inafter set forth, I employ at each station an
alternating - current dynamo provided with
suitable collector-rings and connections for
sending to line positive and negative pulses

for the two sets of signals and such further
means as may be necessary for normally feed-
ing weak alternating pulses into the main
line and for directing thereto positive and
negative currents of increased strength upon
the depression of one or the other or both of
the two keys, as above outlined. Again, in
telegraphs employing rapidly - alternating
cuarrents and relays responsive one to posi-
tive and the other to negative pulses the prin-
cipal difficulty has been that a receiving-re-
lay which should respond to positive pulses
only, or one which should respond alone to
negative pulses, is placed under essentially-
different conditions when called upon to act
under the influence of a succession of pulses
of both polamtles, and 1t 1s to this difficulty
that my invention is chiefly directed. Ob-
viously a relayshould be subject to the same
forces as nearly as possible at all times when
called into action—that is to say, to attain
the desired result a relay responsive to nega-
tive- pulses should be equally responsive
either when negative pulses only are sent
over the line or when both positive and nega-
tive pulses are transmitted; also, a relay re-
sponsive to positive pulses should be equally
responsive either to positive pulses alone or
to asuccession of positive and negative pulses.
Either positive or negative pulses alone will
produce strong electromagnetic effects; but
In a rapid succession of alternating currents
the effect of any one current-wave is largely
neutralized by the pulse which follows.

My invention further consists in other and
more specific means of 1mprovement herein-
after set forth.

KFigure 1 replesent-s a current - generator
with transmitting and receiving apparatus at
one station of my diplex or quadruplex sys-
tem. FKig. 2isa diagram representing waves
of positive pulses which are transmitted for
actuating one relay at the receiving-station.
Fig. 3 represents the waves of ne ratwe pulses
for actuating the second receiver at a sta-
tion, while Ifig. 4 represents both the waves
of positive and negative pulses for simultane-
ously actuating both relays of a receiving-

station.

shoe magnet, 1s adapted to respond either to

Fig. 5 represents a relay-magnet
‘which, according to the polarity of the horse-
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positive or negative pulses. Fig. 6 shows a
modification of the receiving relay apparatus
shown in Ifig. 1, while Ifig. 7 represents a
bridge form of diplex instead of the differen-
tial form of Ifig. I.

In Fig. 1 I have shown an aiternating-cur-
rent generator of the ring type with its ar-
mature - coils @ connected in two branches
to a ring 0, insulated from the shaft ¢ of the
dynamo, while the other terminal of the ar-
mature branchis connected tosection 1 of hub
¢, the latter also being placed upon the shaft
e. The hub cis plOVlde with four metallic
plates, upon the periphery of which rest two
brushes connected, respectively, with con-
ductors 11 and 13. Asshownin the drawi ngs,

one armature-terminal is in contact with wire

11,
plate 1,

while plate 3, which 1s insulated from
1S joined with branch 13.

from 1 and 3, are conneeted together by wire 8
with the hub & and thence to earth by wire
10. Alse, uponshafteis placed a hub d, hav-
ing sections 5 and 0, section 6 being perma-
nently connected by conductor 9 through hub
b to earth, while section 5 affords an insulated
terminal either for wires 12 or 14, according
to its position of rotation. DBy means of hub

d, therefore, an earth connection is afforded

from the main line for currents received
from a distant station, either through wire
12 or 14. When, as in the position shown in
the drawings, 12 1s connected with segment
6, the main line 1s connected to earth through
the wire 18, back contact of armature-lever
m, wire 12, section 6, wire 9, wire 7, hub 0,
and wire 10; but upon a half-rotation of the
dynamo-armature, however,and when section
6 isin contact with the brush with which wire
14 is joined the main line 1s given an earth
connection through wire 20, wire 19, back
contact of armature-lever m/, wire 14, section
6 of hub d, wires 9 and 7, hub 0, and con-
ductor 10. Upon operating key £ connec-
tion between armature-leverm and conductor
12 will be broken; but in this case at points
of the armature rotation an earth connection
will be afforded by way of wire 13, the front
contact of m, wire 11, hub ¢, the armature-
conductor, hub D, and conductor 10, and at
other points of rotation,when wirellis joined
with sections 4 and 2, thele will be an earth
connection through wires 8,7, and 10. Dur-
ing that part of rotation when wire 11 is in
connection with segment 3 there will be no
connection through hub ¢, hut one will be
afforded, as before, through wire 14 and hub
d by way of conduectors Y, 7, and 10.

In the transmission of messages to a dis-
taut station when key /& is depressed positive
pulses, as those shown in Fig. 2, will be trans-
mittted from the dynamo Lln*mwh section 1
of hub ¢, wire 11, front contact of armacture-
lever m, ‘and eonduetors 18 and 20, while the
length of the pulses will be somewhat less
than a full positive wave, depending upon the

~width of sections 4 and 2 and their surround-

At the
same time plates 2 and 4, which are insulated

583,418

ing insulating material. When section 1 18
in contact with conductor 11, the pulse gen-
erated is transmitted to line, but when the
shorter segments 2 and 4 are brought into
contact with wire 11 the line will be discon-
nected from the dynamo and placed to earth,
thusaffordingit an opportunity to become dis-
charged. Also,the dynamo, when connected
with wire 11, is disconnected from wire 18, 80
that while 11 is receiving a positive pulse no
current will flow over 13. At the next half-

rotation, however, section 1 is broughtin con-

fact with the brush of wire 15, when a nega-
tive pulse generated in the armature will be
tlansmltted into said branch 13. Thus, as
the armaturerotates, 11 and 15 are alternately
connected with the dynamo and are fed, al-
ternately and respectively, with positive and
negative pulses, while the main line at the
termination of each positive and negative

pulse is disconnected from the dynanlo and
is connected to earth to permit its electrical
discharge.

The wires 11 and 13, while ready to receive
pulses from the dynamo, will not be fed with
full currents except as the armature-levers
m and m’ are depressed to front contact. If
both mn and m' are depressed at once, the two
conductors 11 and 13 will receive positive and
negative pulses, as above described. These
branches, however, will receive considerable
current regardless of the position of levers
m m' from the fact that connections to the
main line are effected by way of wires 15 16,
the particular purpose of which will be more
fully hereinafter described.

At a receiving-station are employed two re-
lays A B, each of which is provided with a
permanent horseshoe magnet ¢, soft-iron
cores, and electromagnetic coils /i, as shown
in Fig. 5. It may be assumed that relay A
at the distant station is actuated upon the de-
pression of key £ at the transmitting-station,
and B by key %£'. The cores and permanent
magnet are so arranged that the positive
pulses sent toline upon the depression of key
o shall add to the permanent magnetism of
A at the distant station and shall neutralize
or diminish that of I3, while upon the depres-
sion of key &' the permanent magnetism of
A will be diminished and thatof I3 increased.
By this means, upon the depression of key £,
relay A at the receiving-station will attract
its armature, while the armature of I3 will be
attracted upon the depression of key £'. Also,
upon the simultaneous depression of both k&
and /' and the transmission of successive
positive and negative pulses over the main
line the armatures of relays A and DB will
both be attracted to a signaling position; but
1t 1s to be noted that upon the smlultanem S
transmission of positive and negative pulses
positive pulses will not act upon the positive
relay or negative pulses upon the negative
relay, as if only positive pulses were being
transmitted or only negative pulses, from the

| fact that a rapid succession of pomtwc and
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negative pulses through the coils of an elec-
tromagnet will tend to produce a neutral or
non-magneticeffect, whereas positive ornega-
tive pulses alone will each produce strong
magnetic actions. To overcome this diffi-
culty is one of the objects of my invention,
and to thisend I have provided arrangements
and means in which auxiliary electromagnets
1 0 and the branches 15 16, with rheostats 7 7/,
are essential parts, although in case of shorter
lines the branches 15 16 may be omitted.

If positive pulses were received from a dis-
tant station only, the armature of relay A
should be attracted, breaking the local cir-
cuit, including electromagnet o, but the local
circuit, including magnet 7, would remain
closed and would still exert a retraeting pull
upon the armature of A—that is to say, upon
the transmission of positive pulses only the
armature of relay A isin a partially-balanced
condition from the fact that it is pulled from
the one side by magnet » and from the other
by the cores of relay A. Likewise, if only

negative pulses were transmitted from the

distant station, B would attract its armature
and break the circuit of magnet n, leaving
the circuit of magnet o closed, and conse-
quently the armature of relay B in a par-
tially-balanced condition, as above described
respecting the armature of A, undertheinflu-
ence of positive pulses alone. Thus upon the
transmission of positive pulses for one mes-
sage or negative pulses for a second trans-
mission the armatures of A B .will be partially
retracted by their retracting-magnets no. If,
however, both positive and negative pulses,
as those shown in Fig. 4, are transmitted from

. a distant station, the armatures of A and B

will both be attracted and the circuits both of
o and n will be broken, thereby leaving the
armatures subject to the influence of A and
B only. In this case the magnetism of A and
B is much weaker than if the relays were sub-
ject to pulses of one polarity only, but while
weaker they still have a capacity to pull their

armatures with a force almost equal to that

which they would haveif under the influence

.of pulses of one polarity only with the re-

tracting-magnets o n in action. o still fur-
ther equalize the actions of relays A B under
the influence of pulses of one polarity or of
both, I provide the branches 15 16 with rheo-
stats r 7. By this means positive and nega-
tive currents will at all times be transmitted,
although of much less strength than those of
normal force. (Shown in Iigs. 2, 3, and 4.)
By this arrangement pulses from the dynamo
will be con S‘U&ntly dlrected to line, but owing
to the resistances 7 7' they will be of com-
paratively small strength. These weakened
pulses when received from a distant station
will flow through the main-line coils of A B
and produce an effect tending to neutralize
the effects of stronger currents of one polar-
ity. Ior example, if at the distant station

the key k& 1s depressed strong positive pulses
will fiow therefrom and through the main-line !

g,

coil of relay A. At the same time, however,
owing tothe presence of rheostat»'and branch
16 at the distant station, weakened negative
pulses will be transmitted in alternate order,
thereby tending to neutralize in a degree the
magnetism produced by the stronger positive
pulses. Thus in relay A not only is the ar-
mature under a retractive force from magnet
n, but 1ts magnetism which would be pro-
duced by the strong positive pulses will be
considerably redunced by the weakened nega-
tive pulses, and by both of these agencies the
armature of A will be under substantially the
same tendency to move to front contact as
when strong positive and negative pulses are
alternately transmltted

As shown in Fig. 1, [ represents the ordi-
nary artificial line of 2 diplex or quadruplex
system, while at the left are represented re-
peating-sounders p ¢ and reading-sounders
st,such as are customarily employed in quad-
ruplex systems where the main-line relays
close their local circuits on back contacts.
Also, in Fig. 1 are shown branches including
condensers and rheostats around the front
contacts of the transmitting-sounders, which
serve to dissipate %parks arising at such
points. Thebranch around the fr_ont contact
of m includes condensers ¢’ and rheostat »",

‘while the braneh around the front contact of

.\"H

m' includes ¢' and r It mnay also be noted
that the presence of branches 15 16, including
respectively, serve a similar purpose.
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In Fig. 6 are shown receiving-relays, sound-

ers, and connections, asin Ifig. 1, except that

the electromagnets n 0 act upon armatures

independent of theose which are under the in-
fluenceof the relay-coresof A B. Thisform of

relay, although somewhat more complicated

In construction, I find advantageous in that
the armature-leveris subject to less vibration

than when the same armature is under the
direct influence of two opposing magnetic

poles.
In Kig. 7 the transmitting and receiving ap-
paratus of IFFig. 1 is replaced by the bridge

form, in which two relays A B are placed in-
‘the cross branch of a system consisting of
four branches formed of the main and arti-.
ficial lines and the tworheostat branches v v, |

which are joined at w with transmitters m m/.

- What I desire to claim and secure by Let—f
ters Patent is—

1. In a telegraph system, an alternating-
current dynamo at a transmitting-station,
two transmitting-keys, a main line, two re-
celving devices at the receiving-station, and
collector-segments and earth connections for
directing over the main line a series of posi-
tive pulses produced by said dynamo for
transmitting one message,and a series of nega-
tive pulses prod uced thereb} tor trans mlttm*D
a second message.

2. In a telegraph system, an alternating-
current dynamo at the tmnsmlttmﬂ'-statlon
a main line, collector-segments throu oh which
the main line is normallv Gonnected to the
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generator, whereby weak positive and nega-

tive pulses are normally directed over said-
line, two transmitting-keys for directing over.

sald linestrengthened positive pulses forthe
transmission of one message, and strength-
ened negative pulses for a second message,

andtworeceiving 1nstruments placed at a dis-
{1 the line to earth, and hub d, having sections
5 and 6 for affording alternate earth connec-
| tions from the main line by way.of the back

tant station.

3. In a telegraph system, an alternating-
current dynamo and two transmitters at the
transmitting-station and two receiving de-

vices at the receiving-station in combination:
with means for transmitting from said gen-:
erator positive pulses for one message and .
negative pulses for the second in combination .

with two interconnected retracting-magnets,

one for each relay at the I‘GCE‘IVIHD‘-StELtIOIJ S0 -
arranged that the aclion of one relay may .
throw out of action the retracting-magnet of.

the other, substantially as deserisbed.

4. In a telegraph system in -which two mes-:
sages are transmitted, one by positive and

the other by negative pulses two main-line

relays A, B, responsive to positive and nega-
tive pulses respectively, relzractlnmmafmets

n, 0, and means wherebymagnet nis rendered

inactive by the operation “of relay B, and
‘magnet o by relay A, as and for the purpose

described.
o. In a diplex-telegraph .syst_e_-m, two main-

line relays.at each station, responsive to posi-:
tive and negative pulses, respectively, which .
are normally subject to weak positive and |
weak negative pulses.and which are brought
into action by strengthened positive or neg-
ative pulses, respeetwelv, retractma'—mat,- |

nets n, o, and means whereby the retracting-

magnet n of relay A is removed from _actlon .i
by relay B while the cireuit of magnet o 1s"

broken by relay A, as and for the purpose set
forth.

6. In a telegraph system, an alternatmm |

currentdynamo at each station provided with
earth connections, two transmitters, connec-
tions for joining the poles of said armature
alternately with the main line by said trans-

- mitters, connections for joining the main line

50

to earth immediately upon its disconnection

from the generator, and connections for join-

ing said wenemtor to earth when the trans-

11*11131:@1-5: are in their back positions.
7. In a telegraph system, an alternating-

retracting-m

L

' current generator at one station, two frans-

mitters m m', an armature forsaid generator
whose windings are connected to a hub, b,
and thence to the earth, a hub ¢ having sec-
tions 1, 2, 3, 4, for effecting alternate connec-
tions both from the dynamo tothe front con-
tacts-of the two transmitters and also from

contacts of the two transmitters m m'.

8. In a diplex-telegraph system, the comDbi-
nation of the two transmitters m, m' for send-
ing two independent messages to line, an al-
ternating-current dynamo, branches 11 and
13 leading to the front contacts of said trans-
mitters, and branches 15 and 16 for normally

connecting branches 11 and 13 with the main
line, as :.:md for the purpose set forth.

9. In a telegraph system, the combination

of an alternating-current generator, two

transmitters, bmnches 11 and 13 leadmfrfrom
said wenemtor 1o the front conta,cts of said

tlra}nsmitters, ‘branches 15 and 16 for perma-
nently connecting conductors 11 and 13 with
the main line, receiving instruments at the
distant station consisting of relays A, B, and
agnets 7, 0, whose circuits are
closed at b‘wk contact, the circuit of o includ-

| ing the back contact of relay A, and the cir-

cuit of n the back contact of relay B, as and
for the purpose set forth.

10. In-a telegraph system, the-combination
of amain line, two-transmi-tters.at one station,
two recelving devices at a distant station and
an alternating-current generator having an
armature a and shaft ¢, a hub 0 rigidly fixed
upon said shaft having connections as set

forth, a hub ¢ placed upon said shaft having

sections 1, 2, 3, 4, for connecting the dynamo-
armature alternately with branches 11 and 13

and for econnecting said branches with earth

at intervals between pulses, as and for the
purpose set forth, and hub d having two sec-
tions for alternately affording earth connec-
tions with the back contacts of transmitters
N, M.

OLIVER R. ROBERSON.

Witnesses:
GERRITT SMIT
JOHN (. SANDERS.
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