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) r;ple . telegr lph set was connécted to the:re-
~peater.1in the main- liné cirenit’ nearest the
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Thlb 111%111:1011 ielmee to teleomph sys—_'
nmore par ticularly to arr .;mO*ements

tems and
in half (.‘Up]e“& telegraph systems. for oper-

- ating one’ Or more Lelemmm eubscubers St‘l-

5 .tmn from a side Lne tnexelrom ki
A telegraph subse:

Jine cireult nearest the mbeeuber'

“gubscriber. the side line bemﬁ connected to

20 extending directly to the subscriber’s off
S Or a nea 1‘by local -central office.

 key to ground
25
-~ the subscriber’s office or at the ne: 11‘by local
~ central office.
 operated by the so- C‘Llled
. method, well known to: thoee ekllled in the
- - 30 art Dlhcult
- _rangement by reason of the fact that the bat-

{ery potentml at this outlyihg point was 1101:_._

“sufficiently high for good- epemtmn against

~the normal petentnl avmhble at the duplex 8 between" contacts 12 rand - 18 respectlvely

":.teleﬂmph set. A current override usmlly

35
 resulted with a’ consequent reduction in the

“margin of operation, paf'tmuhrly at the out—“_ B
| ~is closed and opened in accordance with- the |

""'1112111&1110 3411(1 Qpa{jln() Slﬂﬂﬂls trﬂnsmltteCI

- lying subseriber’s relay.

to provide means for operating

ings, in which, for the sake of simplicity;

_'only S0 much of a teleﬂraph system has been_ -
“and “assuming that the line at the: duplex .

105 -

80 ing of the invention.

o scriber’s
o sef to which side line additional subscribers

' y be connected by providing two loops
_55 from the loml central oﬁce for eaeh of such_’ ,_

ber’s side: lme has been'ﬁ
connnenlv 0111plmred in“connection with half
duplex x teleoraph systems to extend service to
Ca wbecnber not located along thé main: line

10 of the half duplex telea:“* ‘mh system when
 the subscriberwas so far from the meain line
ot the half duplex telegraph system as: to -
- -'m'eclude the efﬁ"'le‘lt use of the usual leop_

~ connection at the repeater point in the main
A du-

'1‘epresents a - line whlch may
to-a duplex teleg reph set; (not ShGWH)
“winding ‘of relay 2 is connected in the sub-
.-ecrlbers transmitting circuit in series rela~ -
tionship with bdttew 3, resistance 4 and key

_ 9. The winding of the -sounder 6. 1s ar-
~the line side of the duplex- Leleumph set anc"[.. '1*an0‘ed in- tho teleﬂ*raph subserlber S receiv-
ce,
. It has beenrf.
- common practice to connect - thm side line
~through a single Morse relay and- Lelefrlaph_f*
at’ the subscriber’s  office

through w]ntever potential was available at

3, the armature Tof. the poL:u rehy 8 and g
resistance 9. - -

‘the reception of signals irom the duplex: set R
80.7 e
‘is energized; attraetmn armatures 10 and’ 11 Vo
--Armatule 10 cennects one terminal of the .

winding of ‘the polar relay e
“the.: other terminal of the winding of polar SR
-§_1"elay 8 bemn grounded. 5
ing signals th‘lt come in over. 1111e 1 by

This armnﬁ’ement was then;_-.
“upset. dnple\

usually arose in such an ar-

It 18 an ob]eet of the pie;ent mventmn._
a telegraph

subscriber’s side line from a: duplex tele-
oraph set, and further to promde means for

adching a plul ahn of subscrlbers ¢ircuits to.

~ the qlde line as the requiréments necessitate. tracted, armature 10 connecting the Wlndmo

This mventwn has been 11111bt1‘1ted dia-

elﬁﬂlﬂld’tl@&lhr in -the ‘1(3(301111)2111}?1110* dmw-_‘-; IS - O*rounded to the line 1. Since thele 18"

. no battery ‘lt this end of the side line. 111 .

'markmo swnal over hne 1.

~shown as is necessary to a clear understand-
Flﬂ‘ﬂle 1 represents

ftrranfrements for oper atmo' a telecrrqph sub--
side line from a duplez telegraph

“telegraph set is balanced by the artificial

'the duplex telem aph set wﬂl therefore have

addltmnal subeerlbers Fw 2 is a modlﬁea-

‘tion ‘of the arr anoements ot Fig, 1'in Wthh
- but one. loop from:the local central office is
‘required: for each subscriber that is added’
-7 to the side line connected to the duplex. tele—--
“graph set, and- Fig.
ments” ior dlreetl
~at the duplex set Wthh 15 on S
‘The arrangements-of Fig. 8 may be ‘Ipphed SR
_'to the embodunents dlselosed 1m0 I‘ 19 '

3 1'epre-~entb arrange-.
cqllmo In " the attendant
the main line.

1 01
Referrmg to 7 i0. 1 Leference character 1
~'be " eonneeted o

The

with battery

1ng cn‘emt 1) series. 1e1f1t1011sh1 75

“The Subscrlber keepe ke 5 closed durlne‘

over.line ‘1; Tlms, the ‘winding of relay

8 to the line: 1,

Warhmcr and epac—
the
1eversal of battef‘y at the duplex telecrmph e

8

.set move the armature 7 of the polar relay

the ‘receiving circuit : of the - sub- 90 -
“set, Whleh Compmses the Wmdmn' Sl
ermature 7 and. battery 3 -

Thus

- ser 1be1
of the sou nder "

over 1111e 1.

The Subecrlber closes key to transmlt a

Thus relay 2 .
1S enermzed, armatures 10 and 11 bemrr_ at- -

of the polar relay 8, one teuumal of whmh

series with: the winding of the polar relay

1me at the duplex teelgra ph set, there will

be no operating effect in the Wllldlnﬂ‘s of
the line relay ‘at the duplex telegraph set

when the key 5 is closed. The line relay of

o6

KT

,110._ . ..::: - g
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.spacmc-' signal over Ine 1.
- angoof- 1‘6121. 9 1s deenerfrued releasmg ar-
L -'-__'_.111atureq 10 and 11, thereby upsetting . the . to. the: subscriber’s. St‘ltl()n
10 balance - of the dL1p161 telegraph set. ‘and.

©eausing the armature ofthe line relay at the
"-”'*--"':f-dupl% telegraph set to. move to-its spacing

o Closme of the contact of armature-
~ 711 connects battery 3 to the. winding of the
3. polar. relay 8 in the Cll‘(}lllt including. resist-:-
“ance 14 and armature 11,
. ‘subscriber may pmperly read his own sig-
~ " 'nals;; the battery 3
R When current ﬂows 4rom’ the battery. .3
through the winding of the polar relay 8,
-“armature 7 will move to ‘its spacing.
o ‘Tnasmuch as the battery: 8 and the.
"~ line 1 are both connected on the same sider .
. of the winding of the polm relay-8, the po-f'_.
- 23 Jarity- of the battgry

- gtation must be the same as the polarity of .
at the duple‘; teleoraph_a

o caai
v

a0

S tact 13,

. the spacing: battery
- set connected to the line 1.
.. Additional subseribers hlél‘y e connected ‘
1. to'its markmo position, as- described herein-. 9
1 be no operating effect =~
1in the: Tine relay at the duplex: tdeﬂraph set -
if the duplex tele oraph set is nornmlly bal-
‘anced. no battery being arranged in- S(,mes"f_
5p‘LCll]0‘ ‘signal over- hne 21 ST
Thus, tlle;.'_'----"_.. o
23 becon es de RN
'enermzed because of the opening ot
therewmh, ELIld

S 35-;10 the arrangements- vepresented in Tig.
g by e\tenchno two loo DS to each of such ad-
~ ditional - subscrﬂ)elq
~which' w i1l include a- Ley 15, is connected in
~series relationship with key 5 of the. sendmﬂg
5 circuit of the Subscrlber s set by opening the'__
7 eircuit at 16 and connecting the loop at that -
pomt A sounder 17 may " be provided. for..
“each of such additional subscribers by open--
ino the circuit at 18- to permit the winding: -
of sounf‘hr" 17 to be connected in series rela-j__.
.- _t10n81111:) with: the. winding of sounder 6. - -
. o pepresents arrangements for. oper-"
ithmo a subscmber s side hne from- a duplex

;"';ielef}:a aph set, in which arrangements-only -

BN

contact.

=

' "”ff,i’,'ff'i_"?‘--_to b(, bm&ed to 1t‘3 111{11'1{1110* posﬂmn to pro-—f_“_-_;

vide a ‘marking signal- a,t the. duplex. tele~ ¢

- graph’ set when the key D18 ‘closed.  The -

| g wmdmo of the .:-.-,oundej_ 6 15 qlso enemmefl
5 ef PSRN

ectmﬂ a marking s1gna1
The ubscmber opens key

must be SO

3 at the subscmber S

One

g

o '-.._‘--.frlmmded

-The c,ubsr*uhu kuepg ke 99 closed mu"mﬂ"-
o the reception of signals over line 21.

armature:30 1s attr acted and line 21 is con-
“nected to the windings of
and 31 through armqtur

C A markmo swnfﬂ that comes in over line 21
"-batterv at the duplex telewraph set. __
*ddltlonal subscribers may be connected_;-. o

to. the Sub cube“ s cwcmt by extendmg to 130

-energlzes the windings of “polar relavs o
and 31 and moves the armatures 26 and 34 -

'»_.'_d(}WIlW&lJ to close contfwts 35 and 36 Te-

' ---*,630,1..&0 '

| 116V

5 to tmnsmlt a
Thaus, the. vmd-—;.,.

‘poled: that;-”

_-_"Wlth at comact 5.
con-ﬁ

'bewre since. there W
of the: loops,

-the subseriber
winding 22 -of the 1"ehy

ThﬂS.},i-

polar relays 27 -
-32 ‘md contact 33,

L=
L} .. - -

| XL I . . r
"'-.,. .- P I

b Pectl‘rely

to the line.

Cloame of contdct 80 001n1t)lete<3,j‘:_
voeireuit 111L1udmn batterv o4: winding 22, .-
armature 26, Wmdmg of the sounder 28 and LT
29, A spacing signal that comes in .. -+
__f'_f;jfover line 21: effects a. nmvement of the arlna—f_ 0
“tures 26 and 34 toward their upper contacts. .

‘Thus, the circuit in series with contact 35 .~
"is opened and a s,pfmmof signal i 18 transmlttefl';4-_'_1-31_-.-_:'.-r_-
~On -opening .

_contact 36, culrﬁnt will ‘rherefow not flow: 75
through the cireuit which -includes battery = .-

94 remstance 3(.9_.11(;1 contact 36 to ﬂ'round
.but an opers ating current will now ﬁow from' L
“battery - 24 thrc ..Ju@h tesistance 37 and the =
winding 38 of tLe relay 28. “Thus, 1elay 23
.~ In order that the_'_f'__'wﬂl be locLed when spacing s 10'1121,15 are be-"
“ing received over line 21, when the. wmdmf";g
29 of the 1"elay 23 1s. deenergmed by reason.
of the opening: of the ¢ircuit in series there-
~This further prevents: 83

a spacing signal i'rom bﬂmg- epeated back

[T, |
._.'II:.I‘..-.E . .

The subsou%er c]ows Ley ‘?9 ’Lo tl ansnnt Q-

111*11*111110 qmnfﬂ over. line: 91,

| Thus, the
-".wmdmcr 29 15 ener 0‘1/ed and. arnmtme 30 1590
| attracted p]aemﬂ the windings of polar.re-. . -

lays 27 a_nd 31.1n series. 1‘elczt10nsl11p Wlth the

line 21. - The line relay of the duplex tele-.
Oraph set will neoeqqarlly have to be biased -

Wlth the hne at the subscrlber s set.
To transmit a

opens key 29,

cu‘nmt n SBI‘IGS relatlol 5111

armature 30 is released.. Almatur es 39 and -

On ‘the opening

32 move ynchlonous]y being connected by. -
‘a block of msulatlon ‘Before armature 82

opens contact 33;. however, the armature 80 . -
110

~one loop 18 leqmled for - e“tch _. subscmber - closes the contact at- armatum 39 and per-

A he operating: winding 22 of the relay 23 is.
~in seriles relatmnshlp “with the battery 24,
resistance 25, the armature 26-of the. polar re-
lay 27, the wmdmo* of the sounder 28, and 81.
-_’th key 29.
93 -is energized, armafure 30 is attracted,
._ dna ‘the hne 21, which leads to the duple*{
. telegraph - set, js conmnected to the winding

of the polar relav 97 and the winding of the-_--

solar 1"elay 31, one telmhnl of Whth 15

‘mits current to flow in the cir cuit including
Dbattery 24, resistance 40, armature 30, amm—_-! S
ture 39 and the wmdmﬂ‘s of relays. 94 and
Thus, the ‘eratme% 06 and SéL ‘of the |
W’hen winding 22 of the relay -_-'-pol‘w 1e1ays 9( ‘md 81 close their contacts
to prevent a 5pacmo signal from- bemg re--
peated back to -the c:ubscrlbel g cireult, and
further, to prevent the relay 23 from bemfr'--
locked because: of a flow of current: through_..
‘the winding 38 thereof.-
- of conta,ct ‘30 the polar relays 27 and 31
are taken OF the lme o1 fmd the balancg{v
of the line 1*9,1‘13? at.the duplm telegraph set -
‘is upset,. causing the armature: thereof to

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

derstood that the polarity of bf:,ttsf-ry 24 will |
be the same as the polarity of the markmo*



 the cirenit in series with the key 20, a single relay. Assuming” that ‘the resistance 53 is
| ce1ving cir- - properly ‘proportioned with respect to the .
resistance of winding ‘47 and resistance 51, .
~more current. will flow  from ‘battery 49, -
through' the winding 46, than through the 70 - =

loop, in which the sending and receivin o ClI'-

cults are combined. Thus, each subscriber
would be provided with a key and a sounder
in one local cireuit, which would be 1n se-
. tiles relationship with the Wiliding'-223_"”0'_f_

Cthe velay' 23 T

- Fig. 3 represents an embodiment of the

~1mvention 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 ':'th*e,"_"_- operator at an outlying
central ofiice. = This embodiment-of the.in-

vention may be applied to the ‘arrangements

~of either Fig. 1 or Fie. 2.

- and 47, which are oppositely directed on the

[
oot

Ly oo

el

L NI

- A differential relay having windings 46

-

same core, is connected in series-relationship
'with the winding of the relay 48 in a.circult
Jncluding 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:
oo are connected to ground . from ‘one -side

of the key 50. When key 52 is open, key
ol remaining closed, the armature 54 of the

differential - relay will not be attracted be-

cause the current flowing through winding
46 15 equal to the current flowing through
~winding 47 of the differential. relay-but 1s-
- oppositely directed : with- -t
- When key 52 is open and key 50 is also-open,
there will be no current in_ either winding

of the chfferential relay. T
- Marking and spacing signals: coming 1n

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

e
4

()

6o

opening key 50.

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 _ |
tracting armature 61 to connect the winding

48 'is energized, at-

G

line. relay of the duplex ‘telegraph set is

biased to marking, as hereinbefore described.
A spacing signal may be transmitted by
' _ The winding of relay 48

15 thereby deenergized. releasing armatures

61 and 62. Thus, the balance at the duplex
telegraph set is upset and

ture 62,

“without requiring

irom: the spirit of the invention and the i3

‘respect thereto.

from the line when said neutr

_ ncl the armature of
~the Tine relay at the duplex telegraph set
‘moves to 1ts spacing contact. Armature 62
closes a circuit including battery 49, arma-
ire 62, resistance 63, and the winding of
polar relay 60, in order to enable the sub-
scriber to hear the spacing signal, as de-
-seribed hereinbefore. 7
~ When the subscriber -desires to call the an -eléctromagnetic'relay,t'said recelving cir-
attendant at the repeater station, he closes - ' T, One arma
the key 52, thereby connecting resistance 53 -
n shunt with winding 47 of the ‘differential

and
- potential is in common thereto, said sending
~circult including a key and the winding of

ture 54* will therefore be dttracted, closing -

contact 64, thereby permitting current ‘to

flow from battery 49, through the winding
ot relay 65, through armature 54 and con- -
‘tact 64. As-the winding of relay 65 becomes

ro- - .
. . - . . . , i . " .
' =T o . T o2 ) . v
. . . . - L} - - - =
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winding 47 ¢f the differential relay. - Arma-

energized, the armatuie 66 will be attracted - -

set' for"locking the circnit “at that -station

‘until the attendant af that station has an-
~sweled-the call. Thus,. the subscriber may.
call ‘. the attendant at the rep eater station ¢35 -
-attention at an outlying -

central office. By ‘opening key 52, the ars

mal operating conditions.

- While this invention has been disclosed
-as embodied in certain particular dirvange- o
ments it -1s.to ‘be u“ndfe_l"'-stood_. that 1t 1s ea- "

~and will-close the- contact 67, and thereby =
‘connect the’ ringing generator 68 to the line” =~

45 through the armature 66. CArrangements 50
may ‘be -provided at the duplex telegraph

-~
B o

rangements ave brought back to their nor-

Fﬂ .

pable ‘of embodiment in many and widely

o

depaltmg IR

- L In a telegraph system, m combination, -
~a’ line, means for signaling over said line, a = -
~subscriber’s set connected to said line com- 160
fures, a key, @ polar relay, a sounder, and a
source of poteéntial; the winding of said neu-
_ _ tral’ relay being arranged:in a circuit in
~opening the receiving circult  of the sub- - series relationship with said source ‘of poten-

- seriber’s set, which includes battery 49, con- L

tial and said key, said soumder bein g ar- -~
~ranged 1n ancther ‘clreuit-in series relation-

ship with said source of potential and the
armature of said polar relay, one armature .
©of said neutral relay being arranged to con-
- ect ‘the ‘winding of said-polar relay to the

ot the polar relay 60 to’ the line 45. The ~line when said neutral relay bécomes ‘ener-

gized and to disconnect ‘said polar relay

—

energized, the other armature of said Heutral

al relay is de-~ =
_ 115
relay being arranged to connect the winding

of said polar relay to said source of potential 3'

when the neutral relay becom

-

es deenergized.

- 2. In a telegraph system, 1n combination, = -

a line, means for signaling over said line, a 1
subscriber’s set dropped from said line to
transmit and receive signals over said line, -
- said subscriber’s set having a sending circuit. -

a Tecelving circuit in which a source of -
BENE .

cuit including. a sounder, one armature of

~connect the line to a polar relay, the -_.dth,e:r_flm,f .

. .‘?' .
aad o I . '



- ship with said sending circuit, said recerv-

o m

o - L -
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- - -
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' .
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"~ to said polar relay, and means for signaling
© ¢ . aplurality of additional subscribers, each of

with a sending loop and a recelving loop,

" said sending loop including transmitting

- 1neans and being l‘rﬂa_llged_ﬂili_'S_Gl’ii’t—‘:'S-fr@lﬁtimﬁ*

& .

'
- = -
- - - . - R .

3. A telegraph subscriber’s “circuit. asso-

“tiated with a line over which signals are

transmitted and received comprising a neu-

 tral relay having two armatures, a-source of

“potential, a key, a sounder, and apol

[

- and said source of potential forming a trans-
s source o1 _

- 20 mitting circuit, said sounder, the armature

SO tentlﬂl forming ﬂ-_-I’GG_BiV.iB o CiI‘C_uit’,._'the:_Wll’ld-

. ing of .s'aid“f:1:)‘01&1'._[-3:'._{43:1:13{_';being_'J-cdn;iected- to

~ the line by means of the first armature of -
25

to said-source of potential. by means of the

-

~ armature of said polar relay being arranged

. a line, weans for signaling: over said Jin
R -_:3;_.slendmg-ac:1r0111_t,__eXt_encle_d- to the. subscriber
including transmitting means and a:source

»

 in said recelving circult. to open and close .
‘said cirveuit in accordance with spacing and-
 marking signals.” o o

4. In a telegraph ‘
for “said line,

" of potential, a receiving circuit. extended to

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

winding assoc
‘armature: 25s0C

~ the subscriber including recelving means and
. aset

rce of potential, a polar relay having its

-

-

-

~ additional subscribers, each of such addi-

tional subscribers being provided with two

L

loops, one including a key and the other in-
line..

cluding: a. sounder, said key being arranged

i1 -series. relationship

~ means of said sending circuit, said sounder.
. being arranged in series relationship with-

" _the receiving means of said receiving cirenit.
5. Tn a telegraph system, in combination, .

| 1118&118, . a p-O;ELI‘ X

6. _ -aph system, in combination,
a 1111 e, 11'163I13 fOI’ Sl gﬂahl'l g OV 61" szl,l d 11116,, L
a key, a sounder, and ‘a polar relay, smd -
_polar relay being operated by the reversals

" of current arriving from the distant end of
said polar relay being disconnected from . -

6. In a teleg

ar relay,

polar relay and said source of po--

said neutral relay and being also connected

iated . with said line and its.
iated with the recelving cir-

‘means 10

“with the transmitting

~armature of said electromugnetic relay ,be,iﬁ% “a line, means for signaling over said line, -

arranged to.cennect said source of potentia “two-subscriber’s circults: 1n cluding  respec- - S

tively transmitting means: ‘and -receiving ¢

- b

. . . ™

associated  with the receiving means, and =~ -
“means for signaling a plurality of other sub- - -
SCL1REIS, 01 SalQ sUbSLLL | Pro--... -
receiv- vided with two loops, -one including a key - .~
ing loop including receiving.means and being and.the other a sounder, |
* arranged in series relationship with said re-

celving circult.

seribers; each of said subscribers being

saicl

“key- being

.
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ranged in series.
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of signals, said polar relay being also re- i
_ ial by means . . connected to said line to permit the apphca-
second: armature. of -said neutral relay, the tion of marking p otential thereto from the
oed distant end of said line when said key ‘1s

closed during the transmission of signals. .~
7. In a telegraph system, in combination,
.o o a main line, means for signaling over said.
system, in combination, main line, a subscriber’s circuit connected to
] _said main line including transmitting means -
and ‘receivihg means, means for s1ignaling

‘one or more other subscribers, each of such s
other subscribers being
“and a sounder. to. permit

and reception of signals
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relay having its, winding

“such additional subscribers being provided - associated with gaid line and, its armature

elationship with said ve-

d-line during. the reception of signals,.

60
‘arranged in - series relationship with said -
“transmitting. means, said sounder bemng ar-

&<h

the line to permit the application of spacing -
potential thereto from a local source when -
aid key is opened during the transmission =~

S

provided with a key
the transmission -
other subseribers, said key. being arranged in -
90 .

means, said sounder being arranged in series .
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name to this specification this 16th day of

_-'irelg'ﬁ_tigllslﬁp with smd recelvln o means, and e
s to .permit each of such other sub- -
scribers to call in the attendant on said man -
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