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UNITED STATES PATENT OFFICE.
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(No model,)

To all whom it may concern:

Be it known that I, PATRICK B. DELANY, a
citizen of the United States, residing at South
Orange, in the State of New Jersey, have 1n-

vented a certain new and Improved Private- |

Line System for Electric Communication, ot

- which the following is a specification.
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With the growth of business enterprises
and development of means for rapid trans-

portation and communication a demand has

grown up for a private-line service, either by

.means of telephony or telegraphy, between

business houses located in different cities.
Ordinarily, however, the expense of a private
line between cities, even 1f they be compara-
tively close to each other—as, for instance, as
between Washington and Philadelphia, Phil-
adelphia and New York, and New York and
Boston—is excessive, and unless the demands
of business call for the constant use of a line
the costof such a service is not justified, even

- 1f not prohibited.
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- minutes during each hour.
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tirely sufficient for his purpose.

With many business houses, who require
or desire a private-line service, all the de-
mands of business could be provided for by
the use of a private line during a portion of
the dayonly and at stated intervalsof a given
number of minutes in every hour. For in-
stance, a private-line service at the disposi-
tion of a business man for five minutes, or
ten, or fifteen during every hour of the busi-
ness day would, if properly utilized, be en-
Obviously,
if a line may thus be divided up or appor-
tioned among different subscribers, so that
each shall have the use of 1t for a limited
time during each hour, the cost to each sub-

scriber may be made relatively small and |

proportionate to the length of fime during
which the wire is assigned to him. Thus
twelve subsecribers could have the use of a
main line between New York and Boston five
On such a line
telephonic messages may be sent, or the or-
dinary Morse telegraph used, or printing-in-
struments that do not require Skllled opera-

tors may be employed.

The object of my invention  is to plovlde
for such a system, in which is employed a sin-
gle main circuit, either an independent wire
or the leg of a duplex or quadruplex circuit,

Instance, as the “Delany synchronous multi-
plex teleﬂ raph.” This object I attain by lo-

| cating at each terminal of the main circuit a

fime mech&msm or time-controlled mechan-
ism, which suceesswely places the main line

‘in communication for limited periods of time
with corresponding multiple or branch ecir-

cuits. This may be accomplished by con-
necting the branch or subscribers’ circuits at
each end of the line with insulated contacts,
over which moving trailers connected to the
maln line pass.

With this general reference to the pur po‘se,
utility, and manner of carrying out my in-
vention, I will now describe several organiza-
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tions of circuits and apparatus by which the

invention may be practiced. g
In the accompanying drawings, Figures 1,

2, and 3 are all diagrammatic views 111ustra,t-
ing different ways of car rymg out my inven-
t1011

In Fig. 1, L is a main hne, in which are

placed two main batteries M B—one at each
“end of the line—though a single battery might
The lines are connected at each end

be used.
with a trailer A, driven by a clock-train, which

may be replesented by the dotted circle B.

The trailer traverses a circle of insulated seg-
ments, numbered from 1 to 12. The arbor of
the trailer corresponds with or may be that
of the minute-hand of the clock-train. Cor-
responding subsecribers’ branch lines are con-
nected with corresponding segments. Forin-
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stance, a subseriber’s line (marked 4") is con-

nected at each station with segment marked
4. When, therefore, the trailers are both trav-
ersing the segment marked 4, there will be a
complete puvate circuit from the operator at
one terminal of the line 4" Lo the operator at
the other terminal of line 4’. If the trailers
occupy one hour in traversing the circuit, they
will dwell five minutes upon each seo‘ment
One of the trailers and circle of 'segments
which I will call the “distributers,” may be
assumed to be located in New York and the
otherin Boston. Anysubscriber’s circuit may
be given two adjoining segments, so that the

-cucmt may be used for ten consecutive min-

utes in every hour; or any subsecriber’s circuit

| may be connected with one segment at one

point in the circle and another segment at

orof a multlple;x telegmph system——such for | another pomt in the circle, s0 as to- ‘have the
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line for five. mmutes in each half—hour or any | the distant station Y, as presently described.
other arrangement may obviously be adopted Normally at station X the armature-lever of
according to the needs of the different sub- | the magnet C? rests against its back-stop, so 7o
scribers. In the arrangement shown in this | that in-this normal working condition of the
5 figure no impulses are sent over the line to | line there is acircuit from line L through said
- correct the time-pieces. I provide for the | armature-lever,line L/, and main battery M B
sending once in each hourof a correction-im- | to the trailer A, traversing the subscribers’
Pulse over the line, so that the distant time- | segments. At station Y the line runs to the 75 -
piece is brought into exast unison with the | insulated end fof a pivoted armature-lever
ro time-piece at the station from which the im- | F,which, being nor mally retracted, bears upon
pulse 1s sent. This is accomplished in the | a pole-changing spring g, pressing it out of
following manner: At station Y, in addition | contact with the central condueting-block G, |
to the subseubers segments, there is a cor- the main-line circuit being therefore thwun*h 3o
rection-receiving seg ment C, and from this | the spring g, battery M B opposﬂ:e pole- chmw— :
15 segment a line ¢’ runs thI‘Ollﬂ‘]l the coils of a | ing spring ¢’, central block @&, conducting end
- neufral relay D to earth. The local ot this | f/ of the ar m&tme—level F 1ts upper stop and
relay, which is normally open, includes the | line f* to the trailer, the various segments,
coillsof a magnet D', whose pivoted armature- | and subseribers’ br anch lines to earth. When 85
lever D? carries a wedﬂe shaped post d, that | the trailers reach the correcting-segments
20 works in a eorreslaondmgly shaped notch in | C E, the following operation takes place: -
an arm a, fast upon the spindle -or arbor of | At sta,tmn Y the conta,ct of the trailer with
the trailer. At the other station X,Imay de- | the segment E completes a local circuit h,
vote an equal space in the circleto cmrectwn {including the coils of a magnet H. The ar- go
~ but it is largely of insulating material, a,nd mature 7 1s attracted and the main battery
25 contains only a narrow conduetmﬂ' blade or |is reversed. This is the position indicated
segment Ii, electrically connec-ted to earth. | In the drawings. At the same time at station
The insulation to the left of the blade E is { X the t.mllel coming upon segment C, com-
- preferably wider than to the right, to give a | pletes the local circuit C° and the ma,n‘net C® g5
proper margin for the correcting - 1mpulses attracts 1ts armature, sending the current
3o If the trailer at Y rests upon’ the segment C | from the battery M B at station 'Y through
- while the trailer at X is upon the 1nsula,tlon | the coils of the polarized relay P R to ear th.
‘no current passes through the line C’; but | The relay draws its armature to the left, as
“when the trailer at X reaches the blade K, | viewed in the drawings, completes its loeal 100
then, if the trailer at Y is upon the segments and corrects the pOSlthIl of the ftrailer, as
35 C, an impulse of electricity passes to earth | before deseribed. Thus once in each hour
| throun‘h the line C’, the relay D attracts its | the time-pieces are brought into exact accor d
armature to its front post, closes its local, the | and the accurate runningof the system is in-
- magnetD attractsitsarmature, and the Wedwe sured. In this figurel have shown operator’s 1os
entermw the noteh in the arm ¢ throws the instruments in conneetlon with one of the
40 trailer elther backward orforward, as the case | circuits. A subscriber’slineis normally closed
may be, and brings it into exact unison with | through the relay R and key K. The local
the trailerat X. Of course this arrangement | of the relay is branched, one branch includ-
does not contemplate such a variation of the | ing a sounder S and the othel a call-bell CB. 110
- time-pieces as would carry the notch in the | The local is completed through the eall-bell
45 arm a out of range of the wedge d. or sounder by switch s. When therefore,
| InFig.21have shown asomewhat analogous | the trailers come upon the sewments devoted
mranﬂement exceptthat the eonectmﬂ'—lelay' to this particular sub - elrcult the relays at
is polarl_zed 1ts armature being biased by a | both ends of the line attract their armatures, 115

~spring, and pole-changing dewces are em- | thelocalsare completed, and the call-bells an-

50 ployed As in Fig. 1, there is a correction- | nounce to the operators that the line is at
segment C, and from it awire C% including a | their service. The bells will continue to ring
local battely and coil of a 1el&y C3, runs to until the switches s are moved to throw the

~the hub of the trailer or its arbor. When, | sounder into circunit, when the line is ready 120
therefore, the trailer at X rests upon theseg- | for business. Of course any instruments for

g ment C, as shown in the drawings, the arma- | electrical commumcd,tlon may be connected
ture of the relay C° is attracted against its | in the lines.
front post, and the line L, belnﬂ'connected to I now come to a description of Fig. 3, which

~said armature, is grounded through a wire C’, { shows what I consider the most pelfect Or- 125
connecterl throunh the coils of a polar ized ganization of my system. In this diagram

6o relay PRtoearth. Thisrelay,being attracted the trailers controlled by the time-pieces are
against the force of its blasmn'-spung, closes | not in the line, but the corrections are ap-
1ts local cireuit, including the coils of the | plied to the trmlels in precisely the manner

- magnet D/, which a_ttmcts its armature and | indicated in Fig. 2, and no repetition of that 130
corrects or trues the -position of the trailer, | description is necessary. At station X the

65 p1 ecisely asdeseribed in connection with Flg line from the battery M B, instead of running

~This operation, however, neveroccurs un- | to the trailer A, that is actuated directly. by
1:11 pole-changing mechamsm 18 actuated at l the time- plece, runs to a second trailer A’,
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that traverses a series of twelve segments
with which the subscribers’ branch lines are
connected. At station Y the upper stop of
the armature-lever ¥ is likewise connected
by the line /' to the corresponding trailer A’.
In this organization the trailer A traverses
alternate Seﬂ‘ments Iand I”. All segments I
are connected with one pole of a spht bat-
tery S B, and all segments I’ are connected
with the opposite pole of said battery, while
themiddle of the battery is connected through
the coils of the polarized relay P R’ with the
trailer A. As this trailer revolves, therefore,
each time that the trailer passes onto a Seg-
ment I or I” the battery S B is reversed, and
the armature of the polarized relay is thrown
to the right or left, thereby advancing the
trailer A’ onestep by means of the btar-wheel-
and-pallet arrangement shown and transfer-
ring it to the ne‘{t segment. With this ar-
ranfrement the trailer A’ ] 1s at rest upon each

seﬂ'ment for five minutes, and is then quickly

tr d,nsterled to the next Seﬂ'ment This plan
I prefer because it insures a better contact,
and where telephones are used it has the fur-
ther advantage of doing away with a moving

~contact, which might produce noisesin the in-

struments. Of course the segments I and I,
over which the trailers A pass, may be of un-

equal number to the segments over which the |

trailers A’ traverse. W'lth this organization

the time-pieces are corrected once in each

revolution of the trailers A, and every five

~ minutes the trailers A’ are transferred to ad-
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joining segments.

As illustrative of the pmetlcal operatlon
and advantages of thissystem, I may say that
if six firms hawmn* branch housesin New York
and. Phﬂadelphla should each have a circuit

between those cities for five minutes in every
half-hour they would have facilities equal to

at least one message per minute, and the ca-
paeity of the circuit would ‘be, of course,

greatly increased by reason of the fact that
dates, addresses, signatures, and other for-

malities, which often outnumber the words
in the body of the telegram, may be omitted.
During the time that the opelatm is not en-
gaged in transmitting or receiving messages
he can be attending to clerical or 0t11er dutles
and thus the expense of a line-operator is
practically obviated. If the periodic facili-
ties thus afforded for five minutes in every
half-hour were properly utilized, ten messages
per hour might readily be sent, and for ewht

hours of the business-day elﬂ'hty messages.

could therefore be transmitted between each
pair of subscribers. This would be sufficient

for the transaction of the business of many

firms who now require and pay for a private
line. At the same time such a number of
messages, if sent over the lines of any of the

telegraph companies, would prove a heavy

tax, aside from the disadvantage of delays

and the i 1mportance often of receiving imme-

diate answers to inquiries.
The distributer appar atus would, of courqeg

be located at a central office in each city, and

the branch lines radiating therefrom could
be run to any points desired, and the oper-
ators at the offices to which the branch lines

2
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run would have nothing whatever to do in

connection with the peuodlc transferrence
of the main circuit from one subscriber to

another.

I claimm as my mventlon—-—

715

1. The combination, substantially as set. -

forth, of a main circuit, distributers at each
terminal thereof, actuated by time mechanism
in correspondence with the hours of the day,
subscribers’ branch lines connected with the
segments of said distributers, whereby corre-
Spondmo branch lines are per 1od1ch11y and for

| determined times of sufficient duration for

transmission or reception of messages placed
in communication, means for coueetmﬂ* the
position of the time- controlled distributer at
one end of the line, and means for periodic-
ally transmitting impulses of electricity over
the line to COI‘IGCt the time mechanism.

2. The combination, substantially as set
forth, of a main circuit, a distributer at each

. end thereof, each consisting of a time-actuated

trailer, and a circle of segments over which it
travels, subscribers’ branch lines connected

of one of said trailers, pole-changing device

at the distant station to transmit a emrent of

reversed polarity over the line and through
sald polarized relay to correet the position of

- the trailer, and local circuits at each end of
‘the line, 1110111c11n0 the tratler, a correcting-

segment, an elect10~maﬂnet and a source 01‘:'

-‘electrleal energy, these parts serving at one

station to throw the polarized cor rectin g-relay

30
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-with said segments, a polarized relay, and de-
vices actuated ther eby to correct the pOSlthII'

106G
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into circuit and at the other station to oper- _ |

ate the pole-changing devices.

The comblnatlon substantially as set
forth of a main clrcmt and source of elec-
trical energy, time-controlled trailers located
at each station,segmentsover which said trail-

ers pass, a local encult including said seg-
~ments and trailerat each station, electro -mag-

netic devices in sald Joeal (311*011113 Q seeond

trailer normally connected with the main cir-

cuit, segments over which the second trailer
traverses, subscribers’ branch lines connected

electro-magnet devices in said local circuit

one segment to another.
4. The combination, substantially as set
torth, of a main e1r0111t a source of electrical

ener g},tlme _controlled tr ailers at each termi-

110
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with said segments, and means by which the

120

_-peuodlcally transfer the second tlaller from

125

nal of the circuit, means for sending correct-

ing-impulses from one end of the lme to the

other and periodically bringing both time-

controlled trailers to unison, a beCOHd trailer.

at each station normally conneoted with- the

‘main circuit,segments over which said trailer . -
branch lines connected.

travels, subscribers’

with said segments, and means whereby the
time-controlled trailer periodically transfers

130
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the second tl‘&ll@l‘ from one segment to an-

other, whereby the main circuit is periodically
durlnn‘ a given time connected successively

with the independent subsecribers’ branch cir- |

cuits for private-line communication.
5. The combination, substantially as set

forth, of a main clreult a source of electrical

10

energy, fime- controlled trailers at each termi-

nal of the circuit, means for correcting the po-

sition of one of . sald trailers to memtmn the
two trailers in the same relative positions, a
second trailer or distributer connected with
each end of the main circuit, segments over
which it is moved, subserlbers branch lines
connected with said segments, and mechanism
controlled by the first trailer for periodically

 transferring the second trailer from one seg-

20

ment to another.
6. The combination, substantially as set
forth, of a main circuit and source of elec-

trical energy,time-actuatedtrailersateachter- |

ter for the purpose of allowing
gin for correction, and trailer- correcting de-
vices electrically connected with said receiv- -

431,651

which the trailers pass, subscribers’ branch
lines connected with said segments, whereby
corresponding subsecribers’ lines are periodic-
ally connected during a sufficient period of
time to permit of the transmission or recep-
tion of messages aeorreetmn—lmpulse -sending
segment in one series of segments and a cor-
reetlon-recewmn' segment in the other, the
former segment bemﬂ* narrower than the lat-

ing-segment.
In testlmony whereof 1 have hereunto sub-
scribed my name. -

PATRICK B. DELANY.

Witnesses:
CHAS. C. 7UKSCHWERDT,
EDWARD C. DAVIDSON.

o a proper mar-

| minal of the circuit, series of segments over -
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