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To all whom It may conceri:
Be it known that I, PATRICK B. DELANY, a

citizen of the United States, and a resident of
the city,

comnty, and State of New York,
temporarily residing at Brussels, in the King-
dom of Belgium, have invented certaln new
and useful Improvements in 1l'elegraphy, of
which the following-is a specification.

My invention relates to synchronous multi-
plex telegraphs of the general kind shown in

various patents heretofore granted tome. In

that system of telegraphy a number of seg-
ments are arranged in a circle at each end of

a main line, and some are used for maintain-
ing the synchronism of the apparatus, and

others are divided between several pairs of
operators, so as to split up the line for multi-
plex transmission, the segments being trav-
ersed by a synchronously rotated and con-

trolled trailers, as 1s well understood.

As set forth in my prior patents, the syn-
chronism of the apparatus is maintained by
corresponding pairs of adjoining segments at
each station placed at equal intervals around
each table of segments. As illustrating this
arrangement of my apparatus, reference is

made to my patents, Nos. 286,274 and 286,273,

of October 9,1883. Asfully deseribed in those
patents, the pailrs of correcting-segments,
which are there numbered 9 and 10, are con-
nected in the following manner: At one sta-

tion a 9 segment or contaet 1S connected with
a correetmw battery, while the adjoining 10

segment 1s left unconnected. At the other
station the corresponding 9 segment is left
unconnected, while the 10 segment 1s con-
nected through the coil of a correcting-relay.
If, therefore, the controlling circuit-completer
at the last-mentioned station is running more
rapidly than the one at the other station, it
will come upon the 10 segment connected with
the correcting-relay while the finger at the
other station is yet upon the 9 segment con-
nected with the battery. A correcting-impulse
will therefore be sent over the line to correct
the speed of the apparatus. In order to pro-
vide for variations of less than the ordinary
space between the segments,the segment con-
nected with the correcting-relay was, asshown

in the patents mentioned, extended toward the

adjoining dead or unconnected 9 segment.

Thusa very minute variation wasimmediately |
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| corrected and the &ppamtus maintained in

synchronism. The correct operation of such
an organization was described in my prior

patents as being dependent upon the trailer

at one station resting npon a given segment,
while the trailer at the other station was upon
a corresponding segment, and that a battery
should be connected with one of the segments.
For short lines, or lines of small capacity or
retardation, such an arrangement is entirely
satisfactory; but on longer lines, or whereby

reasons of sections of cable or underground.

or submarine wires in the line the electric

discharge or current from thelineis retarded

tosuch an extentasnotto be delivered intothe
proper segment at the recelving-station, the
operation 1s defective. In other words, the
transmitted current, whether it be a correct-
1ing-current or a message-current, requires a
period of time to manifest itself at the receiv-
ing end, which period is proportional to the
capacity or amount of retardation of theline,
and during the time required for the trans-
mission or manifestation of the current at the
receiving end, the tratlers at both stations
will have passed from one pair of correspond-
ing segments to the adjoining pair of corre-
prIldlll segments.

The obJect of my present invention is to
obviate this difficulty and adapt the system
for use upon long lines. This I accomplish,
generally qpeakm by sending an impulse
into the line upon one segment and receiving
1t upon a segment at the other end of the line
which is displaced in position relatively to
the sending-segment, according to the amount
of retardation of the line. Thus the time in
which the synchronously-moving trailers are
passing into proper position to deliver the
transmitted Impulse upon the proper seg-
ment at the receiving end is allowed for the
electric current or discharge to
itself at the receiving-station. In other
words, the time or retardation of a line must
be considered and the segments so arranged
that the current transmitted at one end shall
be delivered into the proper segment at the
other end. This will appear more fully from
the following description.

I willnow refer toseveral waysillustratedin
the accompanying drawings of carrying out

manifest
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my invention, and will first specifically de-
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seribe the application of my improvements to
the correcting or synchronizing segments.
In the accompanying drawings, Figure 1 is

‘adiagram view illustrating groups of correct-

ing-segments occupying corresponding posi-
tions at two stations. Fig. 2 is asimilar view
showing a modification.
ures show arrangements which make allow-
ance for the time or retardation of the line,
though in other respects they closely resem-
ble the arrangement shown in my prior pat-
ents. Fig. 3 illustirates another arrangement
of correcting-segments, and Kie. 4 1s a dia-
egram view illustrating two connected sta-
tions with operators’ instruments at each sta-
tion. | | |
~In Fig. 1 the arrangement shown is identi-
cal with that illustrated in my patent, No.
286,273, except that the extended 10 segment
connected with the relay is divided into two
parts, the section farthest removed from the
adjoining 9 being permanently connected
through a correcting coil or relay to earth,

while the section of the segment adjoining

the 9 is connected with the switeh, so that
it may be connected through the correcting
coil or relay or not, as desired. The switch
may normally rest against a ground -con-
tact, if wished, so that the section of the 10
segment adjoining the 9 may be either to
ground or through the correcting-coil. The
purpose of this arrangement is, on short lines,
to let the correcting-impulse from the line
enter the relay or coil through the first half
of the 10 segment. On longer lines, where
more time is required for theimpulse to mani-
fest itself, the first section of the 10 segment
may be disconnected from the correcting-coil
and the impulse be received on the second
section of the segment. In thisfigure the in-

termediate segment (marked x) at station X is

a ground-segment, the purpose of which is
fully described in my patent, No. 286,273.
The 9’s and 10’s, unconnected with the cor-
recting battery or coil, may be grounded as
shown, if desired. This arrangementis suit-
able for some lines, but is not the arrange-
ment which I prefer. It is, however, illus-
trated as one way of providing or allowing
for the “time?” or retardation of a line.

In Fig. 2 anarrangement of correcting-seg-
ments identical with that shownin my patent,

- No. 286,273,1is shown; butthey are connected

55

6o

differently. The 9 and 10, which in the pat-
ent and also in Fig. 1 of the drawings, are

‘shown as respectively connected to a correct-

ing-battery and correcting-coil, are grounded,
and the correcting-battery is connected with
the 9 segment at station Y, while the correct-
ing-coil is connected with the 10 segment at

station X, thus reversing the direction of the

transmitted impulse. The impulse sent in
from the 9 segment at Y will have the time
occupied by the trailer at X in passing over

the ground-segment x to reach and manifest

itself in the coil or relay connected with the

10 segment. It will therefore be seen that | magnetina local circuit, which is opened and

Both of these fig- .

440,768

this arrangement also provides or allows for
the time or retardation of a line. As shown,
the unused 9 and 10 may be grounded, the lat-
ter preferably through a resistance to pre-
vent sparking. |

70

In Fig. 3 is shown an arrangement whichl

prefer to those just described, especially as it
allows for the adjustment of connections to
suit the particular conditions of the circuit.

Asin my prior patents,I prefer to use three
sets or groups of segmentsplaced at equal in-

tervals around the circle at one station,.

through which correcting-impulses aresent to
the distant station, and at such distant sta-

tion to arrange three similar groups or sets of

segments throngh which impulses are sent
from that station, the groups being arranged
alternately with reference to each other.
This is fully deseribed in my prior patents,
is well understood, and needs no illustration
here.

In the arrangement shown in Fig. 3 each

group 2 of correction-segments may consist

of several-——say four or more—insulated seg-

ments, which are preferably smaller than the

message-segments. - In corresponding posi-
tion to the group of correction-sending seg-
ments there is at the other station a similar
group of correction-receiving segments  w.
The correcting-battery CB may be connected
to the first segment in each group v, while the
correcting coil or relay may be connected to
the last segment in each group w. The other
segments in each group can, if desired, be
grounded. As before remarked, I may em-
ploy a greater number of correcting-seg-
ments in each group, and whether I do or not
the correcting-battery may be connected to
the first one or two or moreof suchsegments,
and the correcting-relay be connected with
such segment or segments of the other groups
as are properly located relatively tothe send-
ing-segments, according to the time or retarda-
tion of the line. A fewer number of correct-
ing-segments might be used in each group,
and they might be adjustable toaccommodate
them to the retardation of any particular
line. As the corrections maintaining syn-
chronism are reciprocal between the two sta-
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tions, the trailers will be kept in approxi-

mately perfect synchronism.

- Referring to Fig. 4, and assuming that the

trailers at the two stations are maintained in

synchronism by any suitable means, the pairs -

of corresponding operators’ instruments are
shown as connected each with two of the ad-
jacent message-segments o o’. The instru-

‘mentsrepresented may be connected with any

desired number of pairs of segments taken at
equal intervals around the circle of segments

and other corresponding operators may be .

connected 1n a similar manner, as fully set
forth in my prior patents. The first segment

a 18 connected with a pivoted transmitting-

120
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18ver L, shown as normally grounded through

its upper stop /. - This lever is operated by a
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closed by an ordinary Morse key, and when |

the lever is upon its lower stop the main bat-
tery MB is sent into the line through the seg-
ment ¢ and trailer. The opposite end of the
lever L has a cross-bar I’ of insulating mate-
rial, which plays between two plate-springs
S 87, which tend constantly to make contact
with a cross-piece on an arm C’, which pro-
jects between the springs from a post or block
C. The second segment o’ of the pairis per-
manently connected with the arm C’. The
upper spring S normally rests upon the eross-
piece ¢ of the arm C’, thus normally connect-
ing the receiving-segment ¢’ through the re-
ceiving-relay R R to earth. The lower spring
S’, which at this time is pressed by the cross-
bar I’ out of contact with the cross-piece of
the arm C’, is connected directly with the
earth. The relations of the parts just de-
scribed are such that as the cross-piece 7’
moves up and down, alternately making con-
tact with the springs S §’, the spring S’ is
permitted to make contact with the cross-
piece of the arm ¢/, the spring S is lifted from
the cross-piece, and the lever L then makes

contact with the battery-stop.

Between the segments I place other, pref-
erably smaller, segments x, of metal or other
material, to prevent the trailer from bridging
from one contact to ancther, and thus short-
circuiting the battery. These separating seg-

ments or strips are, however, preferably of

metal. Under some circumstances Ipreferto
ground them. | |
When an operator is transmitting, the in-
sulated arm /" on the transmitting-lever L as
1t 18 moved up and down alternately lifts the
springs S 5’ out of contact with the arm on

the block C. When the operator’s key is
closed, the lever L puts the main battery in |

connection with segment a, and segment ¢’
18 disconnected from the receiving-relay R R
at 5 and connected to earth throungh spring
S’. If the keyis opened, the lever L discon-

nects the main battery from segment ¢ and

- puts that segment to earth at the top post L.

50

Atransmitted impulse from the main battery
will start into the line when the operator’s
keyisdepressed. If thelineisofsuchalength
or capacity that the current does not reach
the receiving-station until the trailers at hoth

- stations have passed upon the corresponding
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segments a’, then the current thus sent into

the line will discharge itself through the seg-
ment ¢’ 'and coil of relay to earth, thus giv-
ing the required signal at the receiving-sta-
tion. At the sending-station the return-cur-
rent from the line is grounded through seg-
ment o', arm C’,and lower spring 8/, If this
apparatus were used upon a line of such
length as to permit of the current sent in on
the battery-segments ¢ reaching the receiv-
ing-station, while the trailer at that station
was still upon the corresponding segments «,

the battery would find a ground through the:

transmitting-lever and its upper post, and no

s

relay until the trailers had passed from the
segments ¢ and come upon the corresponding
segments a’, when the operation would be pre-
cisely the same as that above deseribed. The
extra contacts x, between the sending and re-
celving segments belonging to the same opera-
tor,arearranged flush with said segments, and
may, 1f desired, be connected with the earth.
In that event they would under some circum-
stances—for instance, on a line having a suf-
ficiently small capacity or amount of retarda-
tion—ground part of the discharge from the
line before the trailers came upon the seg-
ments a’; but, as they are smaller than the

der would operate in the manner above de-
scribed. The other supplemental contacts
are arranged between the battery-segment of
one operator, and the receiving-seements of
the preceding operator—i. e., between the
palrs of segments—are a'so arranged flush

-with the surfaces of the segments, and are

intended, as before remarked, to prevent the

. ‘

73

30

‘message-segments, only a portion of the cur- -
rent would thus be grounded and the remain-

Qo

trailers from bridging and also to ground the

line at each end as it passes from one oper-
ator’s segments to those of another to com-
pletely discharge the line. As the levers I,
of the operators are normally grounded, the

95

receiving-segments of that operator are fur- -

ther protected from any current that might
still be found in the line, such current being
discharged through the segment ¢ and arma-
ture-lever L to earth, and should any current
or charge remain in the line when the trailer
came upon a segment through which an op-
erator was transmitting at the moment such
residual current would be met by the battery
and completely wiped out. With this ar-
rangement 1t 1S unnecessary to ground the
intermediate segments, which may be used for
separation only. The receiver can, as will be
obvious, break the sender with the arrange-
ment shown., - | | -
Itisobviouslyimmaterial whetherthe main-

' line circuit be unbroken, as shown, or whether

a condenser be placed therein.
‘I'he circles of segments may contain any
sultable number of message-segments—for in-
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stance, there may be eighty-four, more or less,
according to the requirements in each case—

and the size of the segments will be properly
proportioned to the speed of rotation of the
trailers. | | -
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Printers may be used in connection with

my present invention, as well as with the ar-
rangements shown in other
oranted to me.

I make no claim, broadly, to the arrange-

patents heretofore

125

ment of segments side by side—one for trans-

mission and the other for reception—nor to

the method of operation incident thereto and

involving transmission of messages in both

directions, as such matters are the invention

130

of Robert G. Brown; but other organizations - -

for sending messages according to my inven-

effect would be produced upon the receiving- | tion may be used—as, for instance, that shown
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in my pendmﬂ' application, Sel*-ml No. 209 557,
filed July 30, 1886.

I claim as my 1nvent1011—

1. The combination of a main line, the trail-
ers, 2 batterv-connected correcting-segment
over which one of the trailers tmverses, and
a correction-receiving segment traversed Ly
the other trailer and loea,ted according to the
time of theline with reference to the sald bat-
tery-connected segment, substantially as and
for the purpose set forth.

2. The combination of a line, ynchronous-

ly-rotating trailersg, a circle of segments over-

- which they travel, a group of two oI MOTe COr-

20

rection - sending seﬂ'lnentq the first one of
which 1is connected w1th a batterv and the re-

mainder to earth, and a group of two or more.

correction-receiving segments, the first one or
more of which is grounded and the remainder
connected with the correcting-coil, substen-

tially as set forth.
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3. The combination of the line and rotating
trailers, the group v of correction-sending seg-

“ments, a correcting-battery, eireuit-eonnee—

tions by means of which said segments may
be connected with said battery or put to earth,

the group w of correction-receiving seg mente, |

a correcting coil or relay, and elremt connec-
tions by mea?ns of which said last-named seg-
ments may be connected with said coil or put
to earth.

4, The combination of the line, 1’*01&’[1110_

trailers, the group v of correction-sending seg-
ments, & eorrectln@-battel‘y mrcmt—eonnee—
tions by means of which the first one or more
of said segments may be connected with said
battery, the group w of correction-receiving
segments, a correcting coil or relay, and cir-
cuit-connections by means of which the last

one or more of said segments may be connected

with the corre(,hnn*-coﬂ

5. The combination of a main line, syn-
chronously - tfraveling circuit-completers at
each end of the main lme, a segment or con-
tact at one end of the line throuﬂ*h which a
current from a transmlttmﬂ'-battery may be

sent to line at the will of the transmitting-

operator, and areceiving-segment at the other
end of the line with which the corresponding
operator’s receiving-relay 1s connected, the
latter segment oceupymﬂ' a displaced pomtmu
relatively to the position of the battery-con-
tact at the other station, for the purpose set

forth.

0. The eombmatlon of the pairs of sefrmentq
operators’

the transmitting dew es of one operator con-

instruments connected theremth |

440,768

nected with the first segment in the pair or
pairs devoted to his use, hlS receiving devices

‘connected with the seeond sewmen‘r and the

intermediate segments arranﬂ*ed between the
pairs of segments

7. The combination of the pairs of segments,
operators’ instruments connected therewﬂh
the transmitting devices of one operator con-
nected with the first segment in the pair or
pairs devoted to his use, hisreceiving devieces

connected with the second segment, end the

intermediate segments of cenduetmﬂ' material
connected to eerth and erra,nﬂ'ed between the
pairs of segments.

3. The combination of the eynehronouely—
moving apparatus at each end of the main
line, the message-transmitting segments, and
the message-receiving eeﬁ‘nzlents displaced 1n
position 1’-e1et1vely to the sending-segments,
such advanced position being proportioned to

| the time or retardation ot the line, as set forth.

9. In a synchronous multiplex- telegraph
system in which the line is split up by means
of series of insulated segments at each end of
theline which are dlstmbnted among different
operators, and over which syuchronously-aet—-
uated trailers connected with the line trav-
erse, the improved method of operating on
Jlong lines, which consists in sendingimpulses
of eleet1 leity through a segment or segments

and receiving said lmpuleee at the other- sta-

tion throuﬂ'h a segment or segments displaced
according to the tlme of the line rela‘rwely to
the sendmn‘ segment or segments.

10. In a system of mu1t1p1e‘i telenlephy in
which the line is split up by means of series
of insulated segments at each end of the line
distributed among different operators, over
which Synehrenously-aetuated trailers con-
nected with the line traverse, the improved
method of operating on long lines, which con-
sists in sending an impulee of electricity into
the line at one station through a segment and
receiving said impulse at the obher station
throunh a segment solocated according to the

time or len o'th of the line that when the traller |

reaches seld segment the arrived current will
be discharged mto it irrespective of the posi-

tion of the sending-trailer, substantlally as

and for the purpose set forth

In testimony whereof I have hereunto sub-
seribed my name.

PATRICK B. DELANY.

Witnesses:
.CHARLES MOURLOW
(. FORTENATH.
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