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sufficiently high for good: operation against’. 
the normal potential available at the: ‘uj plex’ 

A current. override: ‘aenally 
resulted’ witha’ consequent reduction in the . 
margin of operation, particularly at the out- 

35 

 subseriber, 
the line side ofthe duplex: teleoraph set and 

ing ‘circuit i in series relationship. with battery 
38 “the: armature 7 ‘of- the polar relay 8, and 
resistance: 2. 
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This invention ' relates: ‘to telegiaph Bys- 
tems, and more particularly to arrangements 
in half ‘duplex telegraph ‘systems. for’ oper- 
ating one or more té elegraph subscribers’ sta- 
tions from a side line: ‘thereirom, | ee 

A telegraph subser 

duplex x teleoraph: systems to exterid service to 
a stibseriber not located along the main: line 
of the’ hal! duplex telegr aph system when 
the subscribet-was so far from the main line 
of the half duplex telegraph system as: to 

- preclude the efficient use of the usual loop 
connection at the repeater point in the main 
line circuit nearést the subseriber. A’ due 
plex telegraph: set was connécted to the-re- 
peater in the main: line’ cireuit: nearest’ the 

the side line being: connectéd:-to 

extending directly to the subscriber’s office, 
or & near "by local central ‘office. 
eommon practice’ to connect. this’ side line 
through.a single Morse relay and: telegiaph 
key to or ound at’ the subscriber’s. office 
through whatever potential was available at 
the subscriber's officé or at the ne: arby: local 
central office. 
operated by the so- called “upset. dhiplex” 
method, well known to-those-skilled in ‘the 
arty ‘Difficulty usually arose in: such an ar- 
rangement by) reason of thefact that'the bat- 
tery potential at this outlying point was not 

telegraph set. 

- lying subseriber’s relay. 
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Tt is an object of ‘the present invention 
to provide means for operating 
subscriber’s. side line from’.a: duplex’ tele- 
graph set, and further to provide means for 
adding a plur ality of subscribers’ circuits to, 
the side line as the requirements necessitate. 

This invention has. been. illustrated : dia 
is grounded, to the line 1. Since there: is grammatically in the accompanying draw- 

ings, in which, for the sake of ‘simplicity, 
only so much of a telegraph system has been. 
shown as is necessary to a clear understand- 
ing of the invention. 
arrangements for oper ating a telegraph sub- 
scriber’s side line from a “duplex” telegraph 
set to. which side line additional subscribers 
may be connected by providing ‘two loops 
from the local central office for each of such 

ber’s side: Mine has been 
commonly employed in’ connection with half .ments: for directly. 

‘toa duplex telegraph set (not shown). 

Tt has been: 

This. arrangement: was then 

a telegraph 

Figure 1. represents 

additional subscribers: Fig 248 a ‘modifica’ 
tion of the ‘ar rangements of Fie. Lin which» 
but one loop from: the local central office is 
required: ‘for each subscriber that: is added: 
‘to the side.line connected to the’ duplex. tele- 
graph: set,.‘and: Fig. 3. represents arrange-. 

‘calling inthe attendant 
at. the: duplex -set whieh j is on the mainline. 
The'arrangements of Fig. 3 may be applied 
to the: embodiments disclosed I: Fi ig. Lor 
Fig. 2: : i 
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Referring to Fig, 1, reference character 1L- 
represents a line: “which ‘may- be connected 

w ‘nding. ‘of relay 2 is connected ‘in the sub- 
seriber’s. ‘transmitting circuit. in«series -rela® 

The oa 
iv 

tionship with. battery 8 3, resistance 4.and ‘key © 
5. The winding of the «sounder 6. is ar- 
ranged in the telegraph subseriber’s ‘receiv- 

15 

The subscriber keeps key 5 closed during . 
the reception of signals from. ‘the duplex’ set 
over. line ‘1: Thus, the winding of relay 
is energized, attracting armatures 10. and’ ua 
Armature’ 10. connects one. terminal of the 
winding of the polar relay 8 to the line: I, 

“the other terminal of the vindiae of polar 
relay 8 being grounded. © Marking’ and spac- 
ing signals that come in. over line 1-by the: 
reversal of battery: at the duplex telegraph 
set: move’ the” armature 7 of the polar relay 

8 betiveen’: contacts. 12 and 43 respectively. 
Thus, receiving. circuit: of the « sub: 
scr iber’s 

the 

over line 1. 
The’ ‘subscriber closes key 5: to anh ansmit a 

marking: signal over line a Thus relay 
is ene? ized, armatures 10 and: 11 being « “ie 
tracted, armature’ 10: connecting: the winding. 
of the polar relay 8, one terminal of which. 

no “battery at this énd of the side line : in 
series with: the winding of the polar relay 
and “assuming that the line at the: Siuplex 
telegraph set is balanced by the artificial 
line at the duplex: teelgraph set, there will: 
be no operating’ effect in the windings of 
the line relay at the duplex’ telegraph | set 
when the key 5 is closed’ The-line relay: of 
the duplex telegr aph.set will therefore have 

2, 80° 

85° 

90 
3 Set, which. comprises. the winding | 

of the’ sounder: 6, armature: 7 and battery 3, 
is closed: and opened j in accordance with: the 
“marking and spacing: signals transmitted 
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“to be biased.to. its marking. position to pro- 

-vide-a marking signal -at -the..duplex. tele- 

graph: 

6 effecting a’marking signal.” 
“The subscriber opens key..5 ~ gpacing signal over line 1. -.'Thus, the. wind-. 

“ng of relay 2 is deenergized, releasing ar- 

matures: 1 
balance of the duplex” telegraph set. and 

~eausitig the armature ofthe line relay at the 

-'gubseriber may properly read his own ‘sig-. 
3 must be.so -poled:.that. 

5° polar relay 8 in the 

duplex telegraph set:'to. move to its spacing: 

contact. Closure ofthe contact of armature: 

“44 connects. battery .3 to the winding. of-the - 
circtit including. resist-; ~ 

“ance 14 and armature 11... In order that the 

“nals;;.the. battery 
- when current. flows from: the battery...3 

20: 

rs
 at
 

through the winding of the polarrelay 8, 
armature 7 will move to ‘its spacing :con- | 

tact.13. Inasmuch as the battery..3.and the 

line 1 are both connected on the same side: 

- of the winding of the polar relay 8, the po- 

5. Jarity- of the battery 3° atthe subseriber’s 

_-gtation must be the.same as the polarity of 
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the spacing battery at the duplex telegraph 

set connected. to the line 1...» 
“Additional: subscribers may be connected 

to the arrangements: represented in. Vig. 1. 

by extending two loops to each of such ad- 

ditional .subseribers.."One of the. -loops, 

which will include.a key 15, is connected:in 

series relationship with key 5 of the sending: 
eircuit of the subscriber’s set by opening the. 

circuit at 16 and connecting the loop at that. - 

point: A sounder 17 may be provided. for 

each of such additional subscribers by“open-- 

ing the circuit at.18-to permit the winding: 

-of sounder-17 to be connected in series rela-. 

. tionship: with: the, winding of sounder.6.- =: 

Vig. 2 represents: arrangements for oper- 

ating a-subseriber’s side line from: a duplex. - 

“telegraph set,.in which arrangements: only 

one loop is required’ 

“in series relationship with the. battery 24, 

“” yesistance 25, the armature 26-of the.polar re- 

55 
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snd 31 and moves the armatures 26 and 84: 

5 downward to close contacts 85 and 36. re-. 

Jay 27; the winding of the sounder 28, and 

the key 29. When winding 22 of the relay. 

93 -is ‘energized, armature 30 is attracted, 
and ‘the line 21, which leads to.the duplex 

telegraph set, is connected.to the winding 

of the polar relay 27 and the winding of the 

polar relay 31, one terminal of which is 
grounded. : Oe 2 

~The subseriber keeps key 29 closed during 

the reception of signals. over line 21. Thus, 

armature:80 is attracted and line 21. is.con- 

nected to: the windings of polar relays 27. 

and 31 through armature 82 and contact 83. 
A marking signal that comes in over line 21 

energizes the windings of polar relays 27 

spectively: 

set when the key 5 is closed...The - 

winding of the sounder 6. is also. energized, - 

to transmit.a.- 

10: and 14, ‘thereby upsetting. the . 

winding 22 of the relay 23 3 
energized because: of the. opening “of. the 

for -each subscriber. 

‘The operating..winding 22 of the relay 23 is. 

1,680,240. 

Closure. of-contact 35. completes ; 

2 circuit including battery 24; winding 22," 

armature 26, wind
ing of the sounder 28’and 

ne 

key 29. “A ‘spacing | signal that comes 1n.. 

“ over line 21 effects a,.movement of the arma- 7 
‘tures 26 and 84 toward their upper contacts... 

Thus, the circuit in series with contact, 35 . — 

“is opened and a spacing signal is transmitted. 

to. the; subscriber's. station. 
‘contact. 36, current will therefore not. flow: 7 

through the circuit which .includes: battery 

94, resistance 37 and contact. 36 to ground, 
but-an operating current will now. flow from 

battery 24 through resistance. 87 andthe 

winding 38-of the relay 23. "Thus, relay:.23: 

will -be locked when spacing signals ‘are be- 

99 of the relay 23 is .deenergized by reason. 

of the opening of the circuit in series there- 

with at contact. 35... This further. prevents 

On--opening 
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So. 

“ing received over line 21, when the winding .- 

a spacing signal from being repeated back. 
to the line. 

~ ‘The subscriber. closes key 29 to transmit a. 

marking. signal over. line 21... Thus, the: 
winding 22 1s energized and armature.30 is. 
attracted, placing the windings of polar re-. 

90° 

lays 27. and 81.in series relationship with the 

line-21. - The Jine relay of the: duplex tele-.. 

graph. set-will necessarily have to be biased. : 

to its marking position, as- described: herein-. 

before, since there.will be no operating effect. 
in the line relay at.the duplex telegraph. set - 
if the duplex telegraph set. is normally bal- 
anced, no-battery being arranged in “series 
with the line at the subscriber’s.set.. 
“To transmit a spacing signal over 
the subscriber opens key 29.. Thus, the. 

circuit in series relationship therewith, and. 
armature 30 is released. Armatures 39-and 

32. move synchronously, being connected by. 

a -block of insulation. Before armature 82 

‘opens contact 83; however, the armature 30 

closes ‘the’ contact’ at armature 89 and per- 
mits current to flow in the,cireuit including 

battery 24, vesistance 40, armature 30, arma- 

ture 39 and the windings of relays 27 and. 

31... Thus, the armatures 26 and 34 of the 

polar relays 27 and 31 close. their contacts 
to prevent a spacing signal from being re- 

peated back to the subscriber’s circuit, and 

further, to prevent the relay 23 from being 

locked because-of a. flow of current through. 
the. winding 38 thereof. On the. opening 

of contact. 33, the polar. relays 27. and 31 

are taken off the line 21..and the balance- 

line 24, - 

23 becomes de--: 

109 
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of the line relay at.the duplex telegraph set ~ 

‘is. upset, causing the armature. thereof to 

move to its spacing.contact.. It will be. un- 

derstood that the polarity of battery 24 will. 

be the same asthe. polarity of the marking - 

battery. at the duplex telegraph set. . 
- Additional subscribers may. be connected. 

to. the subseriber’s circuit by-extending to. 1% 130
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the circuit .in series with the key 29, a single 
loop, in which. the sending and receiving clr- 
cuits ave combined. Thus, each subscriber 

- would be provided with.a key anda sounder 

at
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in one local circuit, which would. be in se- : 
vies relationship with the winding 22° of 
the relay 23. 

Fig. 3 represents: an embodiment “ofthe 
invention which is adapted for directly call- 
ing in the attendant. at.the duplex telegraph 
set. In accordance with these arrangements, 
the subscriber would not be required to get 
the attention’ of the operator at an outlying | 
central office. ‘This embodiment: of the. in- 
vention may be applied to the artangements 
of either Fig. 1 or Fig. 2: ee 
A differential relay having windings .46 

and 47, which are oppositely directed on the 
_sanle core, 18 connected in series relationship 
with the winding of the relay 48 in a circuit: 
including battery 49, winding of. relay 48, 
winding 46 of the differential relay, key 50, 
winding 47 of the differential relay, and-re- 
sistance 51. Another key 52 and resistance 
53. are connected to ground from one side 
of the key 50. When key 52 is open, key 
50 remaining closed, the armature 54 of the 
differential. relay will not be attracted be- 
cause the current flowing through winding 
46 is equal to the current flowing throigh 
winding 47° of the differential . relay “but is: 
oppositely ‘directed « with- respect. thereto. ; 
When key 52 is open.and key-50 is ‘also-open, 
there will be no éurrent in. either’ winding 
of the differential relay. 
Marking and spacing signals coming in 

over line 45 cause a movement of the arma- 
ture 55 of the polar-relay 60 between con- 
tacts. 56 and 57 respectively, ‘closing ‘and 
opening the receiving circuit of the sub- 
-seriber’s set, which includes battery. 49, con- 
tact 56, armature: 55, resistance 58, and the 
winding of sounder 59. A marking signal is 
transmitted by closing key 50. Thus; the 
winding of the relay 48 ‘is energized,” at- 

of the polar relay~ 60° to the line 45. The 
line relay of the duplex telegraph set. is 
biased to marking, as hereinbefore described. 
A spacing signal may be transmitted by 
opening key 50.. The winding of relay 48 

tracting armature 61 to coanect the winding. 

is thereby deenergized, releasing armatures 
61 and 62. Thus, the balance at the duplex 
telegraph set is upset and the armature of 
the line relay at the duplex telegraph set 
moves to its spacing contact. Armature 62 
closes a circuit including battery 49, arma- 
ture 62, resistance 63, and the winding of 
polar relay 60, in order to enable the sub- 
scriber to hear the spacing signal, as de- 
scribed hereinbefore: / 
When the subscriber desires to ‘call the 

attendant at the repeater station, he closes 
the key 52, thereby connecting resistance 53 
in shunt with winding 47 of the differential. 

‘relay. Assuming’ ‘that ‘the resistance: 53-is 
properly proportioned with ‘respect to the 
resistance of winding 47 and resistance 51; 

‘3. 

more current. will flow. from battery 49,.-~ 
through the winding 46, than through the. + 
winding 47 of the differential relay: -Arma- 
ture 54-will theiefore: be iittracted, closing: 
contact 64, thereby permitting current ‘to 
flow from battery 49, through the winding 
of relay 65, through armature -54 and con- 
tact 64. As the winding of relay 65 beconies 
energized, the armatuie 66 will be attracted 
and will-close the contact: 67, and thereby 
connect the ringing generator 68 to the line: 
45 through the armature 66. Azrangements ‘s¢ 
may be »provided at the duplex. telegraph 
set. for locking the ¢iréuit “at that station 
until the attendant. at that station has an- 
sweted the call. Thus, the subscriber may 
call ‘in the attendant. at the repeater station ¢ 
without. requiring attention’ ‘at an outlying 
central office. By opening key’ 52, the ar: 
rangements ave brought back to their not- 
mal -operating conditions. 7 

~ While this: invention ‘has been’ disclosed ‘ 
as embodied in certain particular alrange- 
ments it is.to be understood that it-is ca 
pable of embodiment in’ many and widely 
varied. organizatiotis without 

scope of the appended claims.’- 
What is claimed igs. 5 0": ae 

“1. Ina telegraph system, in ‘combination, 

departing. 
from the spirit ofthe invention and the 

c
a
e
 

a line, means for signaling over said line, a . 
subscriber’s: set: connected: to-said line’ com- 
prising a neutral relay having two arma- 
tures, a key,’a polar relay, a: sounder, anda 
source of potential, the winding of said‘neu- 
tral relay being arranged: in ‘a circuit ‘in 
series relationship with said source of poten- 
tial and'‘said key, said soinder being ar: 
ranged in another <ircuit-in’ series rélation® 
ship. with: said’ source: of potential “andthe 
armature-of said polar relay, one ‘armature - 
of said-neutral relay being arranged to con- 
nect the winding of said-polar relay té the 
line when said netitral relay becomes ener- 
gized and to disconnect ‘said: ‘polar relay 
from the line when said ‘neutral relay is de- 
energized, the other armature of said neutral 
relay being arranged to connect the winding 
of said polar relay to said source of potential 
when the neutral relay. becomes deenergized. 

2. Ina telegraph system, in combination, : 
a.line, means for signaling over said line,’a 
subscriber’s. set: dropped from said line to 

. transmit and. receive sionals. over’ said line, 
a sending circuit. said subseriber’s set having 

and a receiving circuit in which a source of 
potential is in’common thereto, said sending 
circuit including a key and the winding of 

-an electromagnetic relay, said receiving cir- 
cuit including. a sounder, one armature of 

connect the line to.a polar relay, the other 

105 

110” 

120: 

loos 

said electromagnetic relay being arranged to 
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armature of said electromagnetic relay being | 

arranged to.connect said source of potential 

to said polar relay, and. means for signaling 

-a-plurality of additional subscribers, éach of 

such additional subscribers being provided 

with a sending loop and a receiving loop, 

said sending loop ineluding transmitting 

10 

ineans and being arranged in series:relation- 

ship with said sending circuit, said. receiv- _ 

ing loop including receiving: means and being 

arranged. in. series. relationship with said re- 

ceiving circuit. 
8. A. telegraph -subseriber’s ‘cireuit- asso- 

- @iated: with a line over which signals are 
15 transmitted and received comprising a neu- 

tral relay having two armatures, .a-source of 

a:sounder, and a’polar. relay, potential, a key, 
said key, the winding of said neutral relay, 

‘and said source of potential forming a trans- 

20 mitting circuit, said sounder, the armature 

of said polar relay and said source of po- 

. tential forming a receiving circuit, the wind- 

25 
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ing of said: polar relay being connected to 

the line by means, of the first. armature of | 

said neutral relay and. being also connected 

to said“source of potential by means of the 

second .armature. of said neutral. relay, the 

armature of said polar relay beng arranged. 

in said receiving circuit. to open..and .close 

said circuit in accordance with spacing and 

marking sienals. ° se ve 

4. In a telegraph system, in combination, 

a line, means. for signaling: over said: line, 

a, sending -circuit. extended .to the. subscriber 

‘including transmitting means.and a: source 

of potential, a. receiving circuit, extended.to 

the subscriber including receiving means and 

a source of potential, a polar relay. having its 

“winding associated. with said. line. and. its. 

armature associated. with the. receiving clr- 

cuit, means. for. signaling a: plurality. -of 

additional subscribers, each of such addi- 

tional. subscribers: being provided with two 

Joops, one including a key and the other in- 

cluding: a. sounder, said key being. arranged 

in-series relationship with the transmitting 

means of said sending circuit, said. sounder 

being arranged in series relationship with 

the receiving means of said receiving. circuit. 

5. In a telegraph system, in combination, 

1,630,340. 

‘a line,. means -for ,signaling over. said line, 

two. ‘subscriber’s circuits. including. respec- 

tively. transmitting means and receiving 

means, a polar relay having. its winding. 

associated with said, line: and, its armature 

associated. with. the .regerving’ means, and 

means for signaling a plurality of other. sub- 

scribers, each. of said: subscribers being pro--- 

and.the other a. sounder, said key. being 

arranged in: series relationship with. said 

transmitting means, said sounder being -ar- 

ranged ‘in series. relationship with. said re- 

ceiving means. Beg bu a a 

6. Ina telegraph system, in combination, 

a line, means for.signaling over said line, 

a: key, a sounder, and a polar. relay, said 

-polar. relay being operated by the reversals 

of current arriving from the distant end of 

said 
said polar relay being disconnected: from 

the line to permit the application of spacing 

potential thereto froma local source when 

said key is opened during. the: transmission 

of signals, said polar relay. being also: te- 

connected to said line to permit the applica- 

tion of: marking potential -thereto from. the 

distant. end of said line when said ‘key ‘is 

closed during the transmission of sionals. 

. 7, In a telegraph, system, in .combination, 

a main. line, means for signaling over said 

vided with two loops, one including a key... 
60 

‘line ‘during. the. reception. of signals, . 
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main line, a subscriber’s: circuit connected to - 

said main line including transmitting means | 

and receiviiig means, means for signaling 

one or more other. subscribers, each of such 8 

other subscribers: being provided with a key 

and. a sounder. to. permit the transmission 

and reception of signals by. each of such 

other subscribers, said key being arranged in -- 

series. relationship. with. said transmitting: 90 

means, said sounder being arranged in series. 

‘yelationship with said receiving. means, and 

means to permit each of: such other: sub- 

seribers to call in the attendant on said main 

~ In-testimony whereof, I have signed my 

“name to this specification this 16th day -of 

dune, 1925. : a 

| MERTON C. HALL.
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